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Dies ist ein digitales Exemplar eines Buches, das seit Generationen in den Regalen der Bibliotheken aufbewahrt wurde, bevor es von Google im 
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Das Buch hat das Urheberrecht überdauert und kann nun öffentlich zugänglich gemacht werden. Ein öffentlich zugängliches Buch ist ein Buch, 
das niemals Urheberrechten unterlag oder bei dem die Schutzfrist des Urheberrechts abgelaufen ist. Ob ein Buch öffentlich zugänglich ist, kann 
von Land zu Land unterschiedlich sein. Offentlich zugängliche Bücher sind unser Tor zur Vergangenheit und stellen ein geschichtliches, kulturelles 
und wissenschaftliches Vermógen dar, das háufig nur schwierig zu entdecken ist. 


Gebrauchsspuren, Anmerkungen und andere Randbemerkungen, die im Originalband enthalten sind, finden sich auch in dieser Datei — eine Erin- 
nerung an die lange Reise, die das Buch vom Verleger zu einer Bibliothek und weiter zu Ihnen hinter sich gebracht hat. 
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+ Nutzung der Dateien zu nichtkommerziellen Zwecken Wir haben Google Buchsuche für Endanwender konzipiert und móchten, dass Sie diese 
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+ Keine automatisierten Abfragen Senden Sie keine automatisierten Abfragen irgendwelcher Art an das Google-System. Wenn Sie Recherchen 
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+ Beibehaltung von Google-Markenelementen Das Wasserzeichen“ von Google, das Sie in jeder Datei finden, ist wichtig zur Information über 
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+ Bewegen Sie sich innerhalb der Legalitat Unabhängig von Ihrem Verwendungszweck müssen Sie sich Ihrer Verantwortung bewusst sein, 
sicherzustellen, dass Ihre Nutzung legal ist. Gehen Sie nicht davon aus, dass ein Buch, das nach unserem Dafürhalten für Nutzer in den USA 
öffentlich zugänglich ist, auch für Nutzer in anderen Ländern öffentlich zugänglich ist. Ob ein Buch noch dem Urheberrecht unterliegt, ist 
von Land zu Land verschieden. Wir können keine Beratung leisten, ob eine bestimmte Nutzung eines bestimmten Buches gesetzlich zulässig 
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Das Ziel von Google besteht darin, die weltweiten Informationen zu organisieren und allgemein nutzbar und zugánglich zu machen. Google 
Buchsuche hilft Lesern dabei, die Bücher dieser Welt zu entdecken, und unterstützt Autoren und Verleger dabei, neue Zielgruppen zu erreichen. 


Den gesamten Buchtext können Sie im Internet unter|ht tp: //books.google.com|durchsuchen. 
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information in books and make it universally accessible. 
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Brown, John, & Co., 407 
Bruce. Peebles & Co.. 376 
Buenos. Aires Port & City Tramways 
Co., 567 
Calcutta Electric Supply Corporation, 
55, 215, 440, 599, 696 
Calcutta Tramways Co., 335 
Callender'’s Cable & Construction Co., 
21, 52. 535 
Callender’s Share & 
Trust, 50 
Canadian) General Electric Co., 279, 
662, 824 
Cape Ashestoas Co., 151 
Cape Electric Tramways, 727, #23 
Cape Town Consolidated Tramways 
and Land Co., 503 
Castner-Kellner Alkali Co., 727 
Central London Railway Co., 131 
Charing Cross, West End & Cin 
Electricity, Supply Co., 151 | 
Chatham & District Light Railways 


Electricity 


Tubes & Con- 


Investment 


Co., 151 
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NoTes—continued, 

Chelsea Electricity Supply Co., 151 

Chili Telephone Co,, £o, 32, 84, cud 

Chilian Hicctric lramway & Light- 
ing Co., 343 

Chlorde Electric. Storage Co., 662 

tity œ South London Railway Co., 
151 

City of Buenos Aires Tramways Co. 
(1904), 184, 599 

City ol London Electric Lighting Co., 
312 

Clarke, Chapman & Co., 279 

Clevejund & Durham County Electric 
Power Co., 215 

Ch de Valey Electrical Power Co., 
313 


Coalne, 215 

Compagnie Française des Cables Tele- 
praphiques, 491 

Companies struck off the register, 23, 
aly, 399, 471 

Constantinople Lelephone Co., 406 

Cordoba Laight, Power & Traction Co., 
100, 180 

County of London 
Co., 215 

Coventry Chain Co., 759 

Crumpton & Co., 23, 51 

Crossicy Bros., 213, 407 

Cuba Submarine Telegraph Co., 471 

Danish Siemens-Schuckert Co., 30 

Davis & I innnins, 379 

Direct. Spanish. lelegraph Co., 375, 
407 

Direct C. S. Cable Co., 182, 247 

Direct West India Cable Co., 407 

Dorman, W. H., & Co., 695 

Drake & Gotham, 631, 695 


Electric Supply 


Dubhn United (Electric) Tramways 
Co., #7 =, 
Dundee, Broughty Ferry & District 


Tramways Co., 471 


Eastern Extension, Australasia and 
China Telegraph Co., 55, 407, 


791. 824 
Eastern Lelegraph Co., 407, 199, 824 
Edison Swan Electric Co., 567, ous 
kdmundson’s klectricity Corporation, 

эб, 86, 118 
Electric & General 

25, tw, 791 
Electric Construction Co., 663 
Electric Supply Co. of Victoria, 567 
Electric Supply Corporation, 399, 630 
l-lectric Weiding Co., 727 


Investment Co., 


Electrical Utilities Corporation, 87, 
535 

Electru-Bleach & By-Products, 248, 
631, 664 


Electro Magneto Motors, 213 

English) Electric Co., 791 

lrinuid, 568, 631 

French Companies, 55, 439, 758, 824 

French Thoinson-Houston Co., The, 
75⁰ 

Fullers United Electric Works, 631 

General Electric Co., The, 22, 84 

General Electric Co. (C. S. A.), 476 

German companies, 55, 213, 375, 439, 
630, 726 


Globe Velegraph & Trust Co., 375 

Gravesend & Forthfleet Electric 
Tramways Co., 35 

Great. Northern Telegraph Co., of 


Denmark, 86 
Greenwood. & Batley, 119 
Hadfields, 120 > 
Halifax & Bermudas Cable Co., 40; 
Hamilton, Claud, 568 


Henley’s Telegraph Works Co., 
W. T., 215 

Hong-Kong Tramways Co., 184 

Hurst, Nelson & Co., 604 . 

Hydro-Electric Power & Metallurgi- 


cal Co., 87 
India Rubber, Gutta Percha & Tele- 
graph Works Co., 759, 823 
Indian Electric Supply & Traction 
Co., 399, 663 | 
Indo-European "Telegraph Co., 535 
International Light & Power Co., 
407, 720 
Kalgoorlie Electric Tramways, 343, 
375 
Kaministiquia Power Co., 471 | 
Kensington & Knightsbridge Electric 
Lighting Co., 120 
Kidderminster & District 
Lighting & Traction, 215 
Lanarkshire Tramways, 151 
Lancashire Dynamo & Motor Co., 759 
Lima Light, l'ower & Tramways Co., 
119, 599 
Lisbon Electric Tramways, 213 
Liverpool Overhead Railway Co., 119 


Electric 


London Electric Railway Co., 151 
London Electric Wire Co. & Smiths, 
Mackay Companies, 407 

Madras Electric Tramwass, 343 


Manila Electric Railroad & Lighting 
Corporation, 407, N24 
Manx Electric Railway Co., 791 


Xlarconi International Marine Com- 
munication Co., 248, 823 
Marconi's. Wireless Co., 


Telegraph 
150, 214, 567, 599, 662, $36, 759. 
823 
Marconi Wireless Telegraph Co. of 
Canada, 183, 407, 068 
Mather & Platt, 131 
Melbourne Electric Supply Ca., (63, 
729 
Metropolitan 
151 | е 
Metropolitan. Electric Supply Co., 151 
Metropolitan. Railway Co., 151 
Mexborough & Rawmarsh Construc- 
tion Syndicate, 151 " 
Mirrlees, Bickerton & Day, 663 


District Railway Co,, 
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Monte Video Telephone Co., Lid., 
726, 791 

Montreal Light, Heat & Power Co., 
151, 567 

Montreal Tramways Co., 662 

Nairobi Electric Power & Lighting 
Co., 376, 407, 3535, 662 

National Boiler & General Insurance 


Co., 215 
National Gas Engine Co., 184 


Dus ou a Tyne Electric Supply 
Co., ЗІЗ 725 


New issues, rud 87. 120, 503. 631, 
663 

Nitrogen Products & Carbide Co., 
599 

Northampton Electric Light & Power 


o., 471 
North London Railway Co., 151 
North Melbourne Electric Tramways 
and Lighting Co., 279 
North Staffordshire Tramways Co., 
215 
Norwegian Nitrogen Co., 695 
Norwich Electric Tramways Co., 598 
Oldham, Ashton & Hyde Electric 
Tramways, 215 . 
Oriental Telephone & Electric Co., 
304 


Рага Electric Railways & Lighting 
Co., 215 


Parsons Marine Steam Turbine Co., 


535 

Pernambuco Tramways & Power Co., 
183, 214 

Petters, 696, 727 


Potteries Electric Traction Co., 
Power Gas Corporation, 790 
Provincial Tramways Co., 791 
Rangoon Electric Tramway & Supply 
Co., 2 
599 


Rawlings Bros., 


440 


Reliance Fuel Co., 248 
Richardsons, Westgarth & Co., 663 
Ruston & Hornsby's, 632 
Schmidt Superheating Co. (1910), 407 


Scotl, Walker, 215 

Shanghai Electrice Construction Co., 

Shawinigan Water & Power Co., 407, 
791 

Siemens Bros & Co., 504 

Singapore Electric Tramways Co., 598 

St. James's & Pall Mah Electric 
Light Co., 120 

South American Light & Power Co., 
120, 151 

South London Electric Supply 
poration, lol 

Seuth Metropolitan Electric Light and 
Power Co., 312 

South Wales Electrical 
tribution Co., 23, 150 

Southern Brazil Electric Co., 439 

Stewart & Lloyds, 151 

Stone, J., & Co., 471 

Stothert & Pitt, 343 

Stratford-on-Avon Electricity Co., 727 

Suffolk Electricity Supply Co., 130 

Ssdney Electric Light & Power Sup- 
ply Corporation, 215 

Yata  Hvdro-Eleciric Power 
Co., 727 

Tos Power Station Co., 791 


Cor- 


Power Dis- 


Supply 


Telegraph Construction &  Mainten- 
ance Co., 23 

Trafford Pack Estates, 312 

Trafford Power & Light Supply 
(1992), 151 

Tramways, Light & Power Co., 120, 


245 
Trowbridge Electric Supply Co., 343 
Tube Investments, 399 
Tyneside Tramways & 
Co., 279, 311 
Underground Electric 
of London, 151 
United Electric Tramways Со. of 
Caracas, 399 
United Electric Tramways of Monte 


'Tramroads 


Railways Co. 


Video, 21, 759 
United River Plate Telephone Co., 
2L 335 


United Wire Works, 727 

Venezuela Telephone & Electrical Ap- 
pliances Co., 727 

Vera Cruz Electric Light, 
Traction Co., 568 

NVeritvs, 96 

Vickers, 151 


Power and 


Victoria Falls & Transvaal Power 
Co., 312, 343, 406 

Ward & Goldstone, 471 

Waste Heat and Gas Electrical 


Generating Stations, 248, 279 
Water Softeners, 631, 696 
Wasyood Otis, 23 


Wemyss & District Tramways Co., 


99 

West African Telegraph Co., 62, 
la 

West Indium & Panama Telegraph Co., 

ad 

Western Telegraph Co., 375, 759, 
791, 823 

Westint house Brake Co., 599 


Westminster Electric Supply Согрога- 
поп, 184, 204 

White, J. G., & Co. 92 

, Woking Electricity Supply Co., 87 

Yates & Thom, 759 


Yorkshire Electric Power Co., 182 

Yorkshire (West Riding) Electric 
Tramways, 727 

Zurich Bank for Electrical Under- 


takings, 727 


Civil engineers, ‘Ihe registration of, 
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factory, by 


Clarence Works, Extensions to, 

Class distinctions in the 
William J. Hiscox, 775 

Cleaning furnace gases, 297 

Coal Bi dropped, The, 784 

Coal Connon report, 90 

Coal conservation, 66, 93, 579, 607 

Coal economy in Australia, 244 

Coal is used, Where our, 211 

Coal output diminishing, 337 

Coal price advance postponed, 80 

Coal production, 596 

Coal production, U.S., 467 

Coal rebate, 820 

scarcity in Berlin, 386 

shortage, 140 

stacks, Wate T-cooling, 30.) 

Coal supplies and prices, 691 


Coal testing, Commercial, by J. Devlin, 
709 

Coal, The six shilling increase on the 
price of, 646 

Coal transport reorganisation scheme, 
308 


Coastwise trade, 270 

Coil ignition v. Magneto ignition, by 
C. Sylvester, 980; by A. C. Booth, 
740 

Coinage, Silver, 692 


Coke, Alcohol from, 787 

Colonial development, Committee on, 
784 

Commerce at Brussels, Institute of, 
750 


Commerce. Ministry of, 13 
Commercial agents in Latin- America, 
436 


Commercial asset, The wife as a, by 
W. J. Hiscox, 91 


Commercial coal testing, by J. Devlin, 


Commercial Commissioner for Ger- 
many, British, 397 

Commercial Commissioners, Japanese, 
655 

Commercial Mission, 174 

Commercial motor vehicles, 749 

Commercial relations with Greece, 74 

Commercial secretaries abroad, Our, 
430 

Commission, International Electrotech- 
nical, 19, 405, 301, 521, 533, 552 


Communication, Intcr-Imperial, by Sir 
Charles Bright, 573 

Conimiutator motors, Regenerative brak- 
ing with single-phase, 88 

Companies and the Bill, Supply, 2 

Companies, Private: their utility 
the exemptions they enjoy, 525 

Competition v. Nationalisation, 589 

Condenser for insulator testing, Half- 
million volt, 595 

Conductivity of salt vapours, The clec- 
trical, 459 

Conference of employers and employed, 
363 


and 


Conference of research organisations, 
A. 318 

Congress of inventors and designers, 
International, 148 

Consular department, The, 589 

Continent, Electrical progress on the, 

Continent, Exports to the, 44 


Continuous waves, А system for the 
reception of, by J. Scutt-Taggart, 
80 


Continuous waves, A vacuum tube 
transmitter of, by J. Scott-Tag- 
part, 710 

Contracting industry, Wages in the 
electrical, 745 

Contractor, А satisfied, 303 

Contractor in Switzerland, The elec- 
trical, by E. P. Bennett, 217 

Contractors’ difficulties, The, 3 


Conrkacrs Cirosep— 
Accrington, 209 
Australia, 113, 145, 

300, 562, 626, 
Aylesbury, 17, 14 
Ayr, 243 
Barrow, 145 
Battersea, 47, 145 


243, 300, 370, 402, 
721. 787 


Belfast, 306, 626, 657 
Birmingham, 17 

Birstall, 787 

Blackburn, 209 

Bolton, 209, 340. 500, 626, 752 


Br: idford, 17, 19, 179, 370, 

Burnley, 47 

Canada, 340 

Cape Town, 402, 752 

Croydon, 593 

Darwen, 306 

Dumfries, 690 | 

Dundee, 209, 402, 752 

Edinburgh, 402, 562, 993, 690 

Exeter, 402 

Glasgow, 17, 47, 
657, T22, 752 

Government contracts, 112, 


402, 752 


179, 306, 370, 402. 


274, 402, 


562, 691 
Grimsby, 690 
Hackney, 500, 722 
Hammersmith, 17, 722 
Harton and Whitburn, 145 
levwood, 787 
India, 402 
Ireland, 47 
Johannesburg, 752 


Kettering, 6 1, 722 
Kilmarnock, 402 
Г, 752 
Leicester, 243 
Lewisham, 2592 
Ley ton, 17 
Lincoln, 17 


Contracts (Loskb— continued. 


Ct 


London, 47, 530, 626, 657, 
787, 819 
Madagascar, 402 
Mansficld, 17 
Melbourne, 145, 
Newcastle, 340 
New Zealand, 180, 402 
Northampton, 657 
Norway, 145, 500 
Oldbury, 370 
Paris, 402 
Peterborough, 17 
Ramspate, 500 
Rushden, 403 
St. Helens, 209. 
Salford, 562, 722 
Shoreditch, 787 
Southend-on-Sea, 
Southport, 79 
Spenborough, 243 
Stepney, 17, 467, 657 
Stoke-on-Trent, 722 
Sunderland, 180, 209, 
626, 752 
Ѕудпеу, 145, 306, 402, 
721 
Torquay, 47, 209 
Tuam, 47 
Tunbridge Wells, 753 
Walthamstow, 722 
Warrington, 402 
Watford, 819 
Weymouth, 787 
Winchester, 209 
Wolverhampton, 500, 593 


402, 500, 626, 721 


402, 


274, 


626, 


INTRACTS OVvren— 
Aberdeen, 261, 593, 
Alexandria, дб] 
Annfield Plain, 243, 274, 306 
Atherton, 274, 306, 340, 434 
Australia, 17, 46, 78, 112, 144, 179, 

209, 243, 274, 306, 340, 370, 402, 

434, 467, 500, 530, 561, 393, 625, 

боб, 000, 721, 752, 787, 818 
Bandon, 500 

787, 818 


Barnes, 752, 
Battersea, 46 

Bedford, 17, 47 
Bedlington, 243 

Bedwellty, 787, 818 
Belfast, 78, 113, 144, 690, 


625, 650 


721, 752, 

787 

Belgium, 530. 561. 721, 752 

Birkenhead, 17. 47 

. 500, 330, 561, 593, 656, 690, 
72 

Bootle, 818 

Bournemouth, 690, 721, 752 

Bradford, 113, 144, 179, 340, 370, 2, 
434, 061, 593, 625, 818 

Bramley, 274 

Cape Town, 402 

Cavan, 818 

Chile, 787, 818 

Colne, 17 

Coventry, 500, 530 

Crovdon, 17, 243, 593, 625 

Darlington, 17, 47 

Dublin, 561, 593, 625, 656, 690, 721 

Dundalk, 593, 625 

sige 370, 402, 434, 593, 625, 787, 
818 

Eccles, 179, 209, 243 

Edinburgh, 179, 209, 243, 274, 306, 
402, 434, 467 

Eg pt, 500, 530, 561, 593 

Elland, 306 

Enniskillen, 362, 393, 625, 656 

Exeter, 402 


Fleetwood, 306 

France, 47, 78, 113, 144, 274, 306 

Fulham, 787, 818 

Glasgow, 402, 467, 500 

Govan (Glasgow), 721, 752, 

Government PUN 402 

Gravesend, 17, 4 

Grimsby, 79. 113. 144, 179, 243 
306, 340, 370 

Halifax, 179, 752, 787, 818 

Hamme sinili 17, 593 

Hampstead, 562 

Heston and Isleworth, 79, 113 

Шога, 243, 274 

India, 306, 340, 370, 402, 434 

Islington, 787, BIS 

e e 562, 593, 626, 657, 690, 

Kettering, 562, 593 

Kilmarnock, 402 

Leeds, 530 562, 593 


787. 818 


, 274, 


Lincoln, 179, 209, 243, 274 

London, 209, 243, 274, 306, 340, 530, 
962, 593, 625, 656, 690, 721, 752, 
787, 818 

Londonderry, 656, 690, 721, 752 

Lyons, 435 

Madagascar, 370, 402, 435, 467, 500 

Madrid, 593, 626 

Manchester, 79, 113, 243, 274, 340, 
370, 467, o00, 530, 562, 593, 625, 
656, 690, 721, 818 

Melbourne, 46, 7H, 113, 144, 179, 370, 
402, 434, 467, 500, 230, 561, 593, 
625, 656, 690, 721, 752 

Merthyr Tydfil, 274, 306 

Merton, 657 

Motherwell, 209 

New Malden (Surrey), 562, 593, 625, 


657 
New Zealand, 79. 
306, 370, 402 
Newcastle-on-Tvne, 657 
Nottingham, 209 


113, 144, 243, 274, 


Nuneaton, 17, 47 

Paris, 17, 47, 78, 113, 144, 306, 370. 
402, 435, 818 

Plymouth, 625. 657, 690 


Portsmouth, 209, 243, 274, 306 


iti 


Contracts OrEN continued. 
Portumna (Galway), 562, 593 
Prestwich, 562 
Redditch, 17, 47, 79, 113, 144, 179 
Rhondda, 500, 330, 562, 787, 818 
Rhyl, 113, 145 
Rochdale, 274 
Rotherham, 79 
Rushden, 403 
St. Helens, 370, 402, 435 
Salford, 17 
Sheffield, 752, 787, 818 
South Africa, 17, 47. 340, 370, 

393, 626, 657, 690, 721 
Southampton, 530, 696 
Southend-on-Sea, 403 
Sowerby Bridge, 625, 657 


Spain. 340, 530, 593, 626, 787, 818 

Stepney, 752, 787, 818 

Stockton-on-Tees, 209, 243, 274 

Stoke-on-Trent, 209, 243 

Sydney, 17, 46, 78, 113, 144, 179, 200, 
243, 274. 306, 340, 370, 402, 431, 
467, 500, 530, 561, 593, 625, 656, 
690, 721. 752, 787, 818 

Tasmania, 17 

Tipperary, 721, 752 

Torquay, 145, 179 

Tunbridge Wells, 530, 562, 593 

Tynemouth, 593, 626, 657, 690, 787, 


818 
Victoria, 78, 113, 144, 179 
Wakefield, 562 
Walthamstow, 593, 626, 657 
Warrington, 340, 370, 402, 435 
West Ham, 243, 274, 306, 340, 370 
Whitwood, 435 


Wigan, 79, 113, 145 
York, 500, 530 
Contracts, Power factor in, 306 


Control by 


light and sound waves, 730 
Control by 


vibration, Electrical, 374 
Control of industry, 193, 199 
Control, State or private, 546 
Controlled establishments (revocation of 
control), 623 , 
Convention, Ап employers’, 557 
Co-operation, 551 
Co-partnership, 
labour, 784 
Copper and aluminium, Italian, 749 
Copper assay, Rapid electrolytic, 277 
Copper in Chile, 24 
Copper. prices, 597, 686, 749 
Copper wire contracts in Australia, 365 
Cork, The trade of, 43 


Profit-shacing and 


CORKESUONDENCE— 

Advertising manager, The troubles 
of ап, by '* А Worried Advertis- 
ing Manager," 618 

Apprentices and trade union restric- 
lions, by Engineer Electrician,” 
685 

Armagh competition, 
things Doing," 101 

Automatic heat control, by 
Pilkington, 415 

Balancing and alignment of the alter- 
nating rotor, by W. II. M. Kel- 
man, 33%; by C. Sylvester, 414 

Berners v. C. А. Vandervell & Co., 


The, by №- 


Basil A. 


Ltd., by F. D. Berners, 202 

Builer-house practice, F. D. 
Napier, 333; by W. M. Jealous, 
415 

British commerce, Remuneration in 
bv sport.“ 334; by Norman 
Wid, 363 

Burma, The cost of living in, by 
. Y. XI.,“ 447 

Cables, The new standards for, by 
Geo. J. Smith, 586; by "S. E. 


G.," 618; by “ Contractor, 
by The Cable Makers" Association. 
682; by East Lancashire Electric 
Co., 683; by "' Eboracum," 683; 
Ьу J. R. Halliwell, 683; bv 
F. W. Andrew, 715; by E. A. 
Pinto, 715; by D. S. Munro, 144; 
bv Edison- Swan Electric Co. M 812 
Cardi as a centre for. new works, 
by J. P," 554; by A. Ellis, 587 
Coal prices, by " Power,’ 714 
noes oe and the Government, by 
H. Harvey, 684 
ignition v. Magneto 
b. “С. G. M," 
Sylvester, 684 
Commerce, Co-ordination of, bs; 
Ernest T. Willians, 332 
Co-operative publicity, by J. C. 
Kirkwood, 245 
Edinburgh contract, The, bi 
Parsons, 387 
Electric soldering irons, by The 
lgranie Electrice Co., 447; by 
E. €. Barton, 493; by C. Turn- 
bull, 651 
electric vehicles, by P. A. Spalding, 
209; by E. Austin, 334 
Electricity, n unsiuisfied.— demand 
for, by A Ove-time Believer in 
Private Enterprise," 101 
Electricity supply, by E. Garcke, 813 
Electricity (Supply) Bill, by Assis- 
tant Engineer,” 101; by Ernest 
T. Williams, 62 
Electricity Supply Pill and power and 
lighting regulations, by 
. M. I. E. E.,“ 780 
Emplover, The staff engineer 
labour, by ** Emplove," ool 
Engine crankshalts, by G. К, 
elay, 459 | 
Engineering trade 
amalgamation 
Morton, 332 
Fault localisation, by P. 


" 651; 


xi ignition, 


618; by Cyril 


Charles 


and 
Bar- 


unions, Proposed 


of the, by H. H. 
Wardle, 494 


10 
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COoRKESFONDENCE—conltinued. 
Feeder protective gear, by J. Whit- 
cher, 236; by Chas. W. Marshall, 


298 
Free advice, by © A. M. I. E. E.,“ 414 
Gas, Two views about, by H. C. 


Crews, 333 

Government service, by * M. O. M.," 
136; by Lieut., R. G. A., 170 

Heating problems, Electric, by C. G. 
Huntley, 715 

Imported manufactured goeds, Tariffs 
on, by F. Greenhagh, 11, 96; by 
C. P. Belling, 41 

Improvement of power factor, The, 
by W. E. Rogers, 586; by Sandy- 
croft, Ltd., 586; by E. M. Dorey, 
619 

Increase charges for electricity, The 
right to, by '' Lex.“ 554 

India, Appointments in, by W. T. 1. 
Turner, 414; by I., 684; by 
Bidgley Walla, 781; by Herbert 
W. Watts, 7&1 

India, Cost of living in, by ‘ Chief 
Engineer," 4l; by G. W. Pierce, 
101; by ''Adsum," 715 

Induction. motor, Heating of, by 
G. F. Flanders, 744 

Induction motor, The specding-up of 
an, by ''Puzzled," 618, 743; by 
Geo. J. Smith, 683; by Е. R. 
Sanderson, 812; by “В. T. D," 
813 

Industrial relations, by 
Nicholls, 299 

Kinematography, Electricity and, by 
J. О. Girdlestone, 335 

Labour conditions in South 
by O. M. T.,“ 522 

I. C. C. tramway staff, by “ Jonah, 
170, 235; by E. W. Jones, 201; 
of the, by T. H.," 683 

Lighting and ignition set, Combined, 
by Rotax Motor Accessories Co., 
715; by C. A. Vundervell and 
Co., 780 

London external degree, 
of the, by T. H., 683 

Loose-leat) pocket books, 
Smith, 415 

Meter readers’ books. by C. Turnbull, 
299; by G. D. Malcolm, 334; by 
C. A. Smith, 362; by A. C. 
Glover, 493 

Motor starters and switchgear, The 
lay-out of, by W. J. Webber, 715; 
by Jas. Walker, 743; by S. H. 
Finney, 812 

My „5 by Last Legs,” 


Arthur J. 


Africa, 


The value 


by C. A. 


National Union of Scientific Workers, 
by Helen G. Klaassen, 493 
Octaval rule, An, by Alfred Watkins, 
651 

Overhead v Underground transmis- 
sion, by A. M. Taylor, 137 

Particulars of plant for sale, by B. 
W. Gothard, 354 

Patent Office library, by Charles 
Salter, 743; by Alfred Braine, 780 

Perforated belt pulleys, by G. J. 
Smith, 96 

Pianola, Air supply for, by D. 
Spencer, 298; by C. H. Nichol- 
son, 334 

Power supply to works, Electric, by 
William Cramp, 743 

Rats and a fire call," by C. A. 
Smith, 4l 

Rewinding induction motors, by“ Re- 
wind," 781 


Rheostats, The manufacture of, hy 


L. F. Fogarty, 267; by E. L. 
Joseph, 299; by A. W. Isenthal, 


Rupee, The value of the: A warning, 
by '' Calcutta," 617 


Ship as а power station, The, by 
“ Worried,” 813 

Soldering irons, Electric, by The 
Ipranic Electric C., Ltd., 447; 


by E. C. Barton, 493 

Sonometer, Is there a portable, by 
Alec. B. Eason, 415 

Third harmonics in generator wind- 
ings, by Major К. Edgcumbe, 
254; by L. C. Grant, 743 

Track welding by the metallic arc, 
by Е. Jacob, 363; by C. J. Hop- 
kins, 447 

Trade publications, The compilation 
of, by P. W. Laverick, 201, 415, 
494; bv F. N. Pickett, 333 

Tramcar, Stopping a Runaway, by 
J. R. Fletcher, 617; by W. С. 
Stuart, 684 

Tramcars, Noiseless, by E. E. 
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228 

Italy, The industrial and general pro- 
gress of, 75 

Italy, The metallurgical industries of, 
"Qu: 
7 


works 


APAN, Electrical progress in, 811 


Japan, Water, 437 
Japan, Water power survey in. 275 
Japanese-American Muminiuin Co., 747 


Japanese Conunercial Commissioners. 
655 ' 
Japanese competition, The prospects of, 
271 
27 


Japanese electrice railways, 468 
Japanese electrical industry, 252. 431 
Japanese enterprise in Brazil, 173 
Japanese imports of machinery, 717 
Japanese materials dn the East Undies, 
204 
Japanese steel plant, New, 7800 
Japanese trade with India, 415. 717 
Java, Engineering congress vat, 146, 233 


K INEMA ese strain, 114 


Kinema in school, Fhe, 754 
Kinematograph outfit, A portable, 158 


Rinematography, Electricity and, by 
С. Е. Moore, 293 

King's College old students, 79 

King's College war memorial, 341 

King’s speech in the City, 146 

Kurdistan and Mesopotamia, Trade vut- 
looks in, 430 


Jy Pons and capital, 718 


Labour-saving appliances, 756 

Lamp, А new electric hand. 152 

Lamp, A new German low-power, 114 

Lamp and its effect on illuminating en- 
gineering, The gas-filled, 107 

Lamp fittings, High сг. incandescent, 
810 

Lamp prices, German wire, 621 

Lamp prices in Пах, 686 

l.amp-makers! Arbitration, 277 

Lamp Renewals, Electric, 692 

Lamp stealing, Charge of, 652 
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Lightning phenomena, 394 

Lille, International Exhibition at, 783 

Limit gauging, A standard system of, 
796 


4 


Limitation of profits in industry, 717 
Linking-up Committee's report, 
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Bachelet French Syndicate, 527 
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Bentham Electric Supply Co., 591 
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496 
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Locomotives, Large electric freight, 648 
Lodge dust precipitation plant, 238 
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London electricians, Wages of, 784 
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London Underground Railways, 505, 
24) 


London, Whitley Council for, 819 

London wiremen’s wages, 739 
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trical, by Dr. G. W. Worrall, 
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673 

Mains, Overhead: Some r fleciions, by 
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Management, Scientific, 771 
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Manufacturers, National Union of, 596 
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plication to, 251 

Marking Machine, An electric, 692 
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Measurement of electric current by 
the Radiometer, 317 

Measurement: of frequency, 307 

Measurement. of noise, The, 354 

Medical research, 691 

Merchandise Marks Committee, 356. 
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Merz-Price protection for alternators 
and transformers, by C. W. Mar- 
shall, 345 

Merz-Price system of cable protection, 
The, by C. W. Marshall, 165 

Mesopotamia, Cable laying in, 140 

Mesopotamia, Trade outlook in Kur- 
distan and, 430 

Metal-Alament lamps, Low c.r., u. v., 
533 

Metal quotations in Germany, 527 

Metallic-are electrode temperatures, 
373 

Metallic are, Track welding by the, by 
C. J. Hopkins, 292 

Metallic brushes on rotarv-converter 
rings, Adjusting, b, Frederick 
Murgatroyd, 420 

Metallurgical industries of Italy, The, 
796 

Meteorological Conference, 275 

Meter testing, Three-phias:, bz A. J. 
Bridge, 708 

Metering А.С. supplies, Some Sum- 
mation methods of, be R. M. 
Longman, 676 

Metric. system, 788 

Metric system, Decimal coinage and 
the, 593 

Metric system in the United States, 
735. TRN 

Metric sistem, Science and the, 579 

Metropolitan тай, 706 

Mexico, Englishmen wanted in, 74 

Mica-insulated coils, 405 

Microphone, The Hot wire, 145. 201 

Midland Electrical Engineers’ Ball, 478 

Midlands, The E.T.U. in, 245 

Milan, Electric postal vans in, 655 
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A, 470 | 
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Mill machinery, Electrically-driven, 816 

Mill motor, A large. 445 

Mine explosions, 660 
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operated, by Theodore Stevens, 
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Miners’ lamps, South African demand 
for, 524 

Miners’ safety lamps, 244 

Mines, Electric traction in, 265 

Minimum Wages Commission Bill, 245 

Mining Electrical Engineers, The Assou- 
ciation of. 678 

Motor, A large mill, 445 

Motor-car company, New, 717 

Motor-car control by wireless, 819 

Motor cuir Exhibition, The Inter- 
national, 613. 666, 698 

Motor-driven ventilating fans, Some 
criticisms, by 5. Lees, 9 4 

Motor for 15 n.r.. Reconnecting а 30- 
H.P. induction. 664 

Motor trade research, 31 

Moor. vehicles, Commercial, 749 

Motors and — switchgear, Practical 
points in the lasing-down ol, bs 
James Walker, 644 

Motors, Cast rotor 
squirre}-cape, 31 

Motors, Fuse sizes for, 24 

Motors, Self-startings unit y-pow er- 
factor synchronous, by F A. 
Lauper, 772 

Multiple-stage amplifiers, The design 
of, by Prof. C. I.. Fortescue, 700 

Multiplex telephony, 48 

Municipal Electrical Association, Inc., 
Annual Convention, 25, 57, 900 

Municipal secrecy, 692 

Municipal Tramways Association, The, 
340, 360, 390, 125 

Munitions contracts, 399 

Muscle shoals nitrate plant, Heat bal- 
ance of, 147 
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fuel economy, bs George Wilkin- 
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Black, George, & Sons, 471 

Bodmin Electric Light & Supply Co., 
534 
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Bristol & West of England Telephone 
(New System) Co., 630 

British Australian Engineering Co., 
375 
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British Water Power Development 
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Carditf Electric and Oxv-Meetylane 
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Chipperficld, 311 
Christian. Bergh Electric Co., 471 
Clarke, H., & Co. (Manchester), 471 
Clark's Neo-Electric Devices, 311 
Clock Tower Engineering Co., 566 
Coates, John (Electro-Platers), 375 
Colleys, 213 
Comac Manufacturing Co., 534 


Commercial — Electrical Accessories, 
183 

Compression Starter & Switchgear 
Co., 630 


Connolly's Blackley), 343 

Constant Speed Spring Co., 246 

Cook & Co. (Southampton), 694 

Coomes, J. X., & Co., 343. 

Cooper & King, 117 

Couzens & Akers, 566 

Cox Carburetters, 117 

Cravens, 442 

Cray Installations, 694 

Crowther & Sloan, 471 

Cuthbert Jones, Curtis X Co., 279 

Davies Coleman & Со, 150 

Delta Electrical & General Engineer- 
ing Co., 279 

Dewhurst & Partner, 630 

Dick's Asbestos Co., 311 

Direct. Electric Co., 213 

Dowding & Mills, 758 

East Lancashire. Motors, 630 

Eastern. Counties Road Car Co., 342 

Eastern Engineering & Supply Co., 

373 

Ebo Rubber, 405 

Eclipse Cycle Co., 20 

Карат, James, 758 

Electric Fabrics, 694 

Electric Tools & Motors, 247 

Electric Weaving Appliances, 342 

Electrical and Engineering Develop- 
ment, 758 

Electrical & Magnetos, 213 

Electrical Engineering (West Brom- 
wich), 375 

Electrical Specialities Co., 694 

Electrofer, 508 

Electro Metallurgical Extraction, 367 

Ellesco, 20 

Elpo Electrical Engineering Co., 507 

Enfield Ediswan Cable Works, 51 


Engineering Employment Bureau, 
822 

E.P.I., 182 

Evans, Dewhurst & Collev, 534 


Eyquem Sparking Plugs, 630 

Farndon's Electric, 471 

Fenerheerd’s Rotors (British 
pire), 534 

Fitments, 758 

Gardner, H. & Co., 84 

Greenwell & Irwell Rubber Co., 630 

Grimsby Electric Welding Co., 405 

Guppy & Lloyd, 661 

Hadden, J., & Co., 149 

Hall & Stinson, 247 

Hamer & Co., 149 

Harland Engineering Co., 534 
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Hatcham Manufacturing Co., 21 

Herrtage, Lester & Co.. 150 

Hobart Manufacturing Co., 342 

Hodgson & Co., Frederick, 31 

Hollinwood Electric Light & Power 
Co., 534 


Hurst Electrical! Plant, 117 

Hyde & Thomson, 630 

Impervious Fittings, 21 

Institute of Medical Electricity, 334 

Insulators, 405 

International 
(Inc.), 117 

Irvine, J. F., & Co., 117 

Jackson, J. G., 758 

Jeal, W. S. & Ebury Engineering 
Co., 149 | 

Jefferson, T. W., 342 

Johnson, Norman & Co., 247 


General Electric Co, 


Kartret Enginering Co., 566 
Kelvindale Electric Manufacturing 
Co., 439 


Kilpatrick, James & Son, 405 
Kinnaird, J. X., & Co., 757 
Kitson, J. W., & Co., 438 

I. ainlok, 117 


Lancashire Ordnance Accessories 
Co., 661 
Leeds Aliance electrical Manufac- 


turing Co., 758 

Leighton Buzzard 
182 

Tesco, 630 

Lighting & General Traders, 630 

Aghtning Valve Co., 84 

Liverpool Telephone (New 
Co., 630 

Lodge Plugs, 758 

Luna, 247 

Macquaire, 149 

Мача Engineering Co., 534 

Маап and Opan, 247 

Mareoni-Osram Valve Co., 566 

E Scientific Instrument 
h 

Marine & Mechanical Electric Weld- 
ing Co., G94 

MetGibes X Co., George, 694 

McKeown & Martin, 375 

Mead & Jeffery, 117 

Melrose Manufacturing Co., 234 


Light Railways, 


System) 


Co., 


um Electrical Engineering Co. 
e 213 
Metal Deposition, 405 


Metropolitan.Vickers 
pert Co., 406 
Mica Manufacturing Co., 534 


Middlesbrough Steel Tube & Conduit 


Electrical Ex. 


| Co., 343 
PS Are Electric Welding Co., 


Midland) Farm Service Co., 694 
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Midland Metallurgical, 438 
Mortimore, 397 

Mosses & Mitchell, 758 

Motor Distributors, 247 

National Meter Co., 758 

Newcastle Engineering Co., $38 
North Staffordshire blectro-] herapeu- 

пе & Massage Co., 700 

Northern. Ball bearings, 604 


Northern Electrical Manufacturing 
Co., 182 | | | 
Norwegian Electric Smelting Co., 
279 
wi: 


Owen Magnetic Transmission Syndi- 
cate, 758 

Pater, 405 

Pearl Pictorial 
nial), 694 

Pearlite Electric Welding Co., 334 

Peerless Flash Lamp Co., 247 

Pettigrew & Merriman, 279 

Pheaenix Electrical Co., 375 

Pimm & Burrows, 630 

Pinkney & Forster, 366 

Pleno, 406 

Pollock & MeNab (1919), 182 

Ponsford & McHardy, 758 

Power Equipment Co., 405 

Preinier. Electric Welding Со. (New- 
castle), 822 

Primary Electrical 
661 

Provincial Wireless Colleges, 405 

O-Ozone Processes, 366 

Radio Leather Co., 398 

Radio, R. М., 375 

Камри Co., 758 

Rayner & Heald, 75 

Reavell-Mossay Pneumatic Tool Co., 
630 

Reliance Telephone Co., H? 

Riddle X (dard, 757 

R. J. Corporation, 566 

Robinson, A.. & Son, 246 

Rushmores (1919), 567 

Russells, E. (Manchester), 566 

Scottish Electrical 

Semeo, 375 

Service Electrieal Co, (1апеПу), 150 

Shefheld Telephone (New “ласи 
Co., 630 

South of Scotland Electrical & Me- 
chanical Engineering Co., 20 

South Wales & Monmouthshire Tele- 
Phone (New System) Co., 630 

Southern Electric Co., 790 

Splitdorf Electrical Co., of London, 
1: 


Star Electrical Accessories, 758 


(Foreign and Colo- 


Engineering Co., 


Accessories, 117 


Star Electrical Engineering and 
Manufacturing Co, 534 

Stevens, J. X., 342 

Stockwell & Ohms, 406 

Stone, Sidney & Co., 471 

Stuart & Moore, 84 

Swift Electrical Co., 334 

Symons, Н. D., & Co., 213 

Taylor & Allen, 758 

. B. S. Electrical Construction Co., 
213 


Telephone Supplies, 117 

Thomas, F. W., Institute, 534 

Thomson Bennett (Magnetos), 471 

Timmins & Rogers, 247 

Tourne, Ralph, 278 

Tredeleet Dynamos, 439 

Tungsten Manufacturing Co, 20 

Underwood, A. L., 117 

Unelma, 182 

Veitch Institute 
tics, 149 

Ventihbeta (United Kingdom), 51 

Verev, A., & Co., 757 

Vickers- Argentina, 598 

Vickers-Australia, 438 

Vickers-Brazil, 630 

Vickers-China, 343 

Vickers-New Zealand, 534 

Vickers-Orient, 034 

Victory Patents Syndicate, 534 

Wainwright Manufacturing Co., 373 

Wallace-Griffin Electrical Co., 534 

Wallis & Watson. 757 

Ward & Co. (Dewsbury), 311 

Ward & Goldstone, 406 

Warminster Electric Supply Co., 150 

Watts, E. R., & Son. 560 

Wells, Rayner & Co. (1919), 758 

Westinghouse Morse Chain Co., 84 

Westlake. Bulb. Machine Syndicate, 51 

Willis & Moncrieff, 213 

N-ravs, 27 


Zetetic, 84 


of Electro-therapeu- 
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Pi axt— 
Anemometer, Moore's direct-reading, 
€ 

Automatic chemist, 172 
Back-running brake, . 615 

Bath chair, An clectric, 778 

Bell, The “ Supreme "electric, 299 
* Bipot’ accumulator, 102 

Brellà magneto tester, The, 778 
B.T.H. “Тет” fitting, 102 
Cable. hooks, Chain-tvpe, 73 
Clarion “ electric bell, 73 

H Creda Y fire, 767 

Ediswan breakfast cooker, 351 
E.S. dry cells, 778 
Fuse contacts, F, 


Thornton & Co.'s 
Improvements | 


in, 173 


Fuses, B.T.H. time limit, 172 
G. C.. limp renewers, 414 
Hand Татр, А new electric, 573 


Horophone, The. 767 

Hunt electric trucks, 479 

Katharometer, The 
patent, 59 

'" Kwik-Lol ” shade carrier, 493 


Sha kespear 
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Lamp, The white Mazda MX)-w att, 299 

t Leigo " mechanical overload re- 
lease, 67 

Light-load running device for semi- 
Diesel engines, 573 

Lightning arresters, Outdoor, 734 

Locomotive, New clectric battery, 
dol 

Magneto, Fhe Victory, 767 

Martin rotary converter, 572 

Mazda motor-car lamps, 671 

Mine shaft signalling apparatus, 670 

Mohawk accumulators, 704 

Motion-picture projector, A 
safety, 287 

Motor-car lighting 
492 

Multy-Kontact accessories, The, 703 

" Overseas " water heater, 734 

Potentiometer, A пем C., 364 

Prescot porcelain insulators, 670 

Prido adjustable reflector, The, 479 

" Quiklok " ceiling rose, The, 287 

Record ohmmeter, The, 479 

Reflector, The dispersive 
734 

Rheostats, Improved, 236 

Sclerometer, Ihe magnetic, 102 

Scooter, An electric, 703 

"Seewer"" Pelton wheel 
113 

Studio аге lamp, 735 

Submersible electric pump, А new, 


NEW 


portable 


system, & neu, 


Mazdalus, 


regulator, 


616 
Switch, A quick “make” and 
quick “ break," 671 


Tanks, Bastian hot-water, 299 
Pelephone booth, A concrete, 767 
lhermionie motor, 102 
Tramway lile-guard tray, А new, 572 
Tramway seat indicator, 414 
Transformer, A high voltage, 363 
Trolley head, А shoe collector, 364 
Turbine, A new Water, 304 
Welco fire staves, 172 
Wild-Barfield. electric muffle furnaces, 
New South Wales, Electrical Wages in, 
687 
New York City, Electric trucks in, 210 
New York City. Muminations in, 18 
New York printers! strike benefi. 
Chicago, 692 
New Zealand, Electric vehicles 
Now Zealand. National 
schemes for, S&L 
New Zealand tax on enemy goods, 589 
Niagara Falls, Illumination of, 595 
МЕК" accumulator, The. 744 
Nitrate plant, Heat balance of muscle 
shoals, 147 
Nitrogen. Products Commitee, 275, 626 
Nitrogen. products project, 332 
Nitrogen, The fixation of atmospheric, 
595 
Noise, The measurement of, 354 
Non-ferrous materials, Government 
stocks of, 75, 203, 44, 7x2 


in, 672 
hydro-electric 


Non-ferrous Metals Industry Act, 43, 
109, 176, 205, 270. 336, 398, 495. 
655 


Non-ferrous 
tion, 295 
Non-ferrous mining. 527 


Metals Research Associa- 


Non-radiating wireless receiving cir- 
cuit for the reception of damped 
and undamped waves, by John 


Scott-Taggart, 614 
Norfolk, Oil in. 180 
Northrup-Ajas furnace, The, 58 
Norway, Aluminium production in, 589 


Norway, New sources of aluminium in, 
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MENTAL EFFICIENCY. 


MUCH has been heard during the last few years of the 
value of brains in industry. Like the noble lord in 
“ Iolanthe,” people have the greatest respect for brains, and 
often wish they had some themselves: It is worth while to 
consider what is meant by the expression, and to endeavour 


to present a clear idea of what there is about the brainy : 


man that makes him different from his neighbour. Worldly 
success is not necessarily a measure of braininess. Mere 
capability in the executidn of some particular work is not 
always reliable as an indication of that quality. There 


must be а breadth of vision, an adaptability to new ideas 


Tariffs on Imported Manufactured Goods ae ta GE 11 M Mir . 
ja и | 11 a faculty of imagination, in the leader of men. He must 


be able to make progress as well as to do the best there is 
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Market Quotation... v 24 Committee of the War Office, recently, there were 
The Incorporated Municipal Electrical Association ( из.) discussed the problems which had arisen in the орега- , 
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mE | | » _ Commercial Needs of the Empire.” The.chairman of the 
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meeting, Sir Henry Hadow, recently appointed to the Vice- 
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Chancellorship of the University of Sheffield, opened the 
discussion, and was followed by Mr. J. C. Maxwell Garnett, 
The Oldest Weekly Electrical Paper. Established 1872. 
Te BE OBTAINED BY ORDER FROM ANY NEWBAGENT IN TOWN OR COUNTRY, 
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Principal of the Manchester College of Technology ; Mr. 
A. P. M. Fleming, O.B.E., manager of the Research and 
Education Department of the British Westinghouse Co., 
Ltd., Manchester; Major Stallard, ‘of Johannesburg ; Sir 
William Ashley, Vice-Principal of the University of 
Birmingham ; Sir Frank Heath, secretary to the Depart- 
ment of Scientific and Industrial Research ; Prof. Boyle, 
of Alberta; and Lord Bledisloe, better known as Sir 
Charles Bathurst. · | 
The. chief pointe that seem to emerge from the dis- 
cussion are that preliminary education mast be: wide and 
general, that specialisation must follow, that specialisation 
in commercial training has been overdone, and that special 
education, not merely of a technical kind, is required to 
make the best heads of 3 | | 
It is, perhaps, more necessary in the consideration of 
educational questions than in any other case, to get the 
proper perspective of the whole subject, and not to get so 
close to it that it becomes impossible to see the wood for the 
trees. It is clearly impossible that an individual should 
specialise first in one direction and then in another until 
he has an . г everything he is ever likely 
| “hief Office, London) to be made payablete to meet with in his career. Life ів too short, for one thing; | 
Tee brernan, Rav, луттар, and crossed “London City and Midland and it ig unlikely that any person would ever be able tc 
STE i | come from an educational establishment, whether of the . 
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design, or manufacture, or sale, of steam turbines. Traini ng 
for the higher administrative positions is best acquired by 
experience in some (not all)of the lower. Education of 
this nature never comés to an end. General education 
prepares the ground: special education determines the 
choice of a career—determines the particular form in which 
the individual can best render service to mankind ; and the 
power of observation, retention, and adaptation of knowledge 
to the purpose in hand must constantly be cultivated, 
But when Sir Henry Hadow tells us that at Newcastle the 
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student in arts has to take a course of lectures in science, 
and vice versu ; when Mr. Fleming associates himself with 
Mr. Garnett in calling for men who are well educated as 
heads of departmente, and not merely technically ; when 
Sir William Ashley states that an economic training is 
wanted for all business men; why, then we begin to 
wonder whether what is wanted is not a higher, better, 
and more efficient standard of general education. After all, 
it is the general manager who runs a business, and his 


trained experts assist him to do it. 


The duty of the community in matters of education is, 
to see that every individual has a real opportunity of access 
to such facilities as will bring out his full measure of 
capability and general usefulness ; and for this purpose to 
increase the number and value of scholarships that are 
available until this duty is fulfilled, and no-one finds that 
the accident of poverty keeps him in the background all his 
days. Private munificence might assist this aim, and 
memorial scholarships could frequently be: made a matter 
of public subscription, as in the case of the late Sir 
William Ramsay. Students from téchnical colleges and 
other educations] institutions might be asked to subscribe 
towards memorial scholarships for professors who have 
materially helped them. There ought to be a Silvanus 
Thompson memorial scholarship at Finsbury, an Ayrton 
Memorial at South Kensington, and so on. Scholarships 
can never be overdone ; and while wealth continues to be 
distributed as unequally as at present, they form practically 
the only means of helping forward the masses of the 
people, and bringing out the talent which is a heritage of 


both rich and poor. 


SUPPLY COMPANIES AND THE BILL. 


SHARE prices in the list of London Electricity Supply 
Companies were unaffected by the introduction of the 
Government's Electricity (Supply) Bill, 1919; but, on the 
second reading of the Bill, a nervous tendency developed 
which led to sales, and, therefore, to a general weakening of 
quotations. The full influence of the movement is worse 
than the prices reflect, because at times of late it has been 
none too easy to realise shares at any but the lowest-quoted 
levels. This proved the more disappointing to holders in 
that a hope was raised in some quarters as to' a possible 
extension of the companies' tenure of life, as one result of 
the Bill; and as, for twenty years past, the share market 
had been overcast by uncertainties as to how the purchase 


clause of the Electric Lighting Act, 1888, would be inter- 


preted in 1931, when the clause became operative, any- 
thing which promised relief in this direction must be 
obviously a bull“ point from the point of view of the 
investor, to whom uncertainty is anathema, and insecurity a 
bar. This point—i.e., the chance of the purchase clause 
being relegated to the limbo of a longer future—is not lost 
sight of, but other factors were regarded as so much more 
pressing, and depressing, that market firmness rapidly 
evaporated, being replaced by the weakness now obtaining. 
It is an uniucky coincidence that the new Loan campaign 
should have been simultaneous with the fears of the Govern- 
mental alteration of the Lighting Companies' concessions. 
When investors are turning out their strong boxes to see 
whether there is anything they can realise in order to raise 
money for subscription to a National Loan, they are liable 
to throw out securities which do not happen to be popular 
at, the moment, and over the prospect of which uncertainty 
hangs pendulous. | 

In the early part of last week, certain of the undertakings 
issued a “memorandum for the consideration of share- 
holders in the London Electric Supply Companies.” 
Covering letters were sent in some cases. The Kensington 


noteworthy in several respects. 


and Knightsbridge letter may be quoted. “ The directors,” 
it says, have given careful consideration to the provisions 
of the Bill; many clauses, which they view with great 
concern, are detrimental to our general interests.” Share- 
holders are urged to request their “ Parliamentary repre- 
sentative to support such amendments as will protect the 
existing rights and legitimate interests of shareholders.” 
That memorandum attacks in no measured terms the 
leading provisions of the Bill. It has literally no good 
thing to say for it. The Bill, according to this 
memorandum, violates and disregards Parliamentary 
bargains made with the companies. It is unfair and 
inequitable. It provides for the shortening of the com- 
panies’ tenure as regards part of, their undertakings, and 
for the piecemeal taking away of their properties. Instead 


of the “ fair market value of the property at the time of 


purchase, as laid down in the Act of 1888, the companies 
under the 1919 Bill are to be paid the standard price.” 
While depreciation is to be allowed in arriving at the 
etandard price, no allowance is under any circumstances to 
be made for appreciation. 

These are the main lines of a memorandum which, to 
speak candidly, over-presented the companies’ case, and 
which, by its silence as to any good points of the Govern- 
ment Bill, proved disconcerting and disquieting to share- 
holders. Not all the latter perceived that the memorandum 
was so manifestly a piece of special pleading as to induce 
the impression that even its authors did not desire it to be 
taken too seriously. Possibly with the intention of pouring 
oil upon over-troubled waters, the directors of the County 
of London Electric Supply Co. issued, three days later, a 
circular-letter of milder tenor altogether. Assuming that 
shareholders will naturally wish to know the views of the 
board with regard to the Bill, the directors boldly declare 
that they welcome the main principle. In their opinion, 
however, the Bill as drafted is cumbrous, unworkable, 
and likely to paralyse rather than stimulate the de- 
velopment of electricity supply. It is stigmatised as most 
unacceptable, in that its provisions ignore the Parliamentary 


_ bargains of 1888 and 1908, are not in the public interest, 


are inequitable, and so on. The County Co. prints, 
however, quotations from the Home Secretary’s speech in 
introducing the Bill on its second reading, when he assured 
the House that the Government, in endeavouring to 
provide cheap power, desired по avoidable hardship to 
any of the pioneers to whom we are so indebted, doing what 
is fair, we hope, to all.” Ав to the standard price fixed by 
the Bill, “ Ње intention," said the Home Secretary, “ is 
that a fair price, having regard to all the circumstances. 
should be paid." 

This is a recapitulation of the position, as it stands at 
the time of writing, of the events over the past six weeks. 
Stock Exchange interested circles look on with keen 
attention, Interchange of views brings out a fairly general 
conclusion that the Bill, with amendments, will be a usefal 
one in the public interest, and that quite possibly share- 
holders are not likely to suffer much through its passing 


into law. 
Thermioni THE paper read by Captain L. B. 
Ei Turner before the Institution of Elec- 


trical Engineers, on Monday last, was 
It was read at a season 
when the Institution, as a rule, is, to all outward appear- 
ance, on holiday—yet it attracted a full attendance, and 
elicited an interesting discussion ; it was the third of the 
series of papers on wireless telegraphy which has amply 
justified the policy of the President in inaugurating 8 
Wireless Section of the I.E.E.; and it was in itself a 
model of what such a paper should be—concise, yet 
complete, lucid, restrained, and, what is only too rare in 
engineering proceedings, of high literary merit. The 
admirable and entirely successful demonstrations with which 
it was accompanied were not overdone, and the reading, !n 
abstract, was well done. | | : 

The vacuum valve, or “triode,” is one of the most 
marvellous achievements of electrical science; it has 


rendered possible feats which could hardly have been 


1 
| 
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conceived even five years ago. Originating in purely 
scientific research, it has been developed amazingly by 
technical research, and in itself constitutes a convincing 
proof of the necessity of carrying on both classes of investi- 
gation simultaneously and thoroughly. So striking and 
revolutionary are its capabilities, that it compels us to 
question whether the hackneyed saying that “ Electricity 
is still in its infancy,” is not, after all, fully justified ; for 
if, even at this stage of development, such fundamental 
departures from the commonplace can still be made, it may 
be, and probably is, the fact that even more unexpected and 
momentous discoveries remain to be effected. 

It is not many years since the invention of an ultra- 
sensitive detector for witeless waves, of a calling-up device 


for the same purpose, of a satisfactory distortionless tele- 


hone relay, of a high-pressure rectifier, of a device for 
intensifying telephone currents, of generator of high- 
frequency oscillations, was eagerly desired; all these 


functions, and many more, are fulfilled by the ‘triode in 


some form or other, with extraordinary efficiency. Captain 
Turner showed that his relay, operating with a power of 
one-hundredth of a microwatt, was 500,000 times #8 sensi- 
tive as the ordinary Post Office telegraph relay, and that the 
energy required to trip a P.O. standard polarised relay was 
one million times as great as for the valve relay. 

We cordidlly welcome this paper for a different reason 
altogether. Hitherto the British authorities have been 
exceedingly chary of permitting the publication of the 
details of the wireless apparatus developed during the war, 
and for such information we have had to go to American 
sources, upon which we have drawn freely. But the 
inevitable tendency of our British policy of secrecy and the 
American policy of publicity is to transfer much of the 
credit for the excellent progress achieved to our American 
friends, an obvious injustice to our own workers. That is 


not our fault—we must keep our readers informed as far as 


possible on all new developments. But we would vastly 
prefer to' derive such information from home sources, and 
we trust that the policy of silence which, necessary during 
the war, has been maintained in peace time, is now to be 
abandoned. EO 


IT is surprising what a lot of nonsense 

POR a is being talked about the shortage of 
Difficulties. houses for the working classes. People 
who complain of lack of enterprise on the 

part of local authorities and builders forget that owing to 
the exigencies of the war, Parliament was constrained to 
prevent works of construction of any magnitude being 
commenced unless with the consent of the Ministry of 
Munitions. Nor was it a light thing to assume that it 
was unnecessary to obtain that consent. A recent case 
(which is reported in the Law Times Reports) affords 
a striking illustration. A contract to effect certain 
improvements and repairs was entered into. No definite 
sum was mentioned, but it was expected that the work 
could be done for about £1,500. Subsequently the well- 
known order under D.O.R.A. came into operation, rendering 
it necessary for a licence to be obtained. A licence was 
granted to do the work at a totul cost of £1,350 approxi- 
mately. Operations were begun. Wages rose, materials 
became more costly, and further work, including a new roof, 


was found necessary. This was carried out. In the result 


the total cost amounted to £2,671. The architect certified 
that the whole of this amount was due. The building 
owner paid £1,350, but refused to pay the balance, on the 
ground that the work in respect of which it was claimed 
was outside the licence granted by the Minister of 
Munitions, and was illegally performed. In the course of a 
long judgment, Mr. Justice McCardie found that the 
Building owner was entitled to succeed in an action brought 
against him. He had his house improved at an agreed cost 
of £2,671, hut was held liable for £1,350 only. Quoth 


а 
b 


the judge: They (the builders) were knowingly taking 


part in an illegal transaction, and they cannot, I think, 
recover the sums claimed in this action." § Here, then, is 


one reason why builders have been a little shy tof under- 


taking any large operations during the last few years. , 


Tue Indi THE need of a “Society for the 
Society eg advancement of all branches of engin- 
Engineers, eering science in India” has long been 


felt; hitherto there has been no опе. 


organisation to which engineers of all branches could turn 
for the. exchange of technical information and for social 


intercourse, though numerous engineering societies are amply 


represented in that great Empire. The impossibility of 
maintaining a separate organisation for each Society is 
obvious when it is borne in mind that the members are 
dispersed over во enormous an area, and earlier attempts to do 
so have been, to a great extent, unfruitful. A satisfactory 
alternative has, however, been found in the incorporation of 
all engineers, irrespective of their specialist functions, in 
one all-embracing society. The subject was brought into 
prominence in December last by a preliminary general 
meeting in Bombay, but the matter had been simmering for 
several years; efforts had been made to induce the 
Home engineering institutions to take joint action, but, 
unfortunately, while they expressed sympathy with 
the proposals before them, they with one accord threw cold 


water on the idea of complete co-operation between the 


members of the three great Institutions iu India. Under the 
chairmanship of Sir.Thomas Holland, and with the strong 
support of Mr. A. C. Coubrough, Major G. H. Willis, and 


Mr. J. W. Meares, the formation of the new society was 


resolved upon unanimously, and an organising committee was 
appointed. Rules were drafted, and a constitution was 
drawn up which provided for the formation of local associa- 
tiong at suitable centres ; a high standard of qualifications 


will be maintained, and members of British and Allied 


engineering societies of approved standing will be admitted. 
The movement is warmly supported by the Indian 
Government, which, it is believed, will make membership 
of the Society a condition of appointment to ровів under 
its control, and the membership of the Society is growing 
at а phenomenal rate. | 

A guarantee fund of Rs. 80,000 was readily raised at the 
very commencement, and we understand that ten times that 
sum would at once be forthcoming if required ; the sub- 
scriptions are, for members, Rs. 15, and for associate 
members Rs. 12, per quarter. The Society aspires to 
obtaining a Royal Charter of Incorporation, with the aid of 
the Government of India, and will probably in no long 
time become a power in the land ; it will be able to afford 
most valuable assistance to the Government as an advisory 
body on questions relating to technical education, engineer- 
ing schemes, regulations, &c. 

One of the most prominent founders of the Society is 
Mr. E. M. Hughman, hon. secretary in India of the Insti- 
tution of Electrical Engineers; Mr. Hughman was 
poni hon. organising secretary, and consequently the 
ulk of the work fell on his shoulders, until he recently 
came to England on leave. Major H. W. Brady is his 
впссеввог, and, as one of the original members of the Man- 
chester Engineers’ Club, and its first hon. secretary, he is 
well versed in the factors of success. The new Society will 
deal with all matters pertaining to the advancement of 
engineering science and the promotion of the welfare of its 
members, and will take steps to standardise engineering 
materials on the one hand and engineers’ salaries on the 
other. It will undoubtedly be of immense benefit to engi- 
neers in India, and its ultimate development can hardly be 
assigned limits. E MA 
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ELECTRICITY: SUPPLY АТ SHANGHAI—EXTENSIONS. 


THE programme of generating plant extensions recommended 
in the report abstracted below, dated December 6th, by 
Mr. T. H. U. Aldridge, engineer-in-chief and manager of 
the Shanghai Municipal Electricity Undertaking, and 
approved by the Electricity Committee, has been endorsed 
by che Council. | | 

In his report to the Committee presented last year, 
which led to the ordering of the 18,000-Kw. turbo-generator 
and other plant in the United States, Mr. Aldridge out- 
lined the general proposal indicating that the 18,000-Kw. 
machine would be erected in the original (1913) portion of 
the Riverside power house. The machine was to be placed 
in the position now occupied by the two A.E.G. 2,000-kw. 
machines. At the time this report, was made it, was antici- 
pated that both the 10,000-K w. Parsons and the 5, 000-Kw. 
Fraser & Chalmers’ machines would have been delivered, 
erected, and put into commission long enough before the 
arrival of the 18,000-K w. machine to allow of the removal of 
the A. E. G. sets and their foundations, but the non- delivery 
of the Parsons set makes it inadvisable to scrap the A. E. G. 
machines for the present. The electrical generators of these 
two machines have broken down to such an extent that the 
repairs cannot be undertaken by the department. It is 
hoped that it will be possible for them to be reconstructed 
in Japan, and if completed during the next year it will be 
advisable to retain the machines as stand-by and for meet- 
ing peak loads. In these circumstances the proposals which 
the engineer now makes are as follows :—The reconstruc- 
tion of the generators of machines Nos. 1 and 2, and their 
retention for a few years on their existing foundations in 
the 1913 section of the power house. The erection of the 
two 2,000-kw. Willans turbines in a temporary building. 
The two 18,000-Kw. machines to be installed in a new 
extension of the turbine room, which will form the nucleus 
of an entirely new addition to the power house. 

It may not he necessary to order the boilers at the same 
time, or, at least, not the whole of the boilers which will 
ultimately be required for the new boiler house, which must 
be designed to contain boilers sufficient to provide a com- 
plete boiler house unit for 36,000 Kw. | 

With the installation of the second 18,000-Kw. machine, 
the present limit of the site will be reached. The next 
step will be to remove all the A.E.G. turbine plant, 
amounting to 14,000 KW., and in the space released to 
install another 18,000-KW. unit, retaining the 1913 boiler 
plant for supplying it with steam. Then may come the 
time to erect a second power station on the recently acquired 
adjacent property, complete with turbine, boiler, trans- 
former, switchgear, and coal-handling plant. 

In the past it has been found that the demands have 
overtaken the various extension programmes, and the depart- 
ment has really never caught up to the position of being 
able to operate with a safe margin. It will be seen from 
the foregoing that the ultimate demands for electricity 
supply in Shanghai and ite neighbourhood cannot be fore- 
seen. The extensions outlined do not by any means cover 
the ultimate possibilities, of. Shanghai's electrical require- 
ments: they should not be looked upon as approaching the 
ultimate capacity of the undertaking. n 

Figures given in the report set ont in detail the estimated 
increase of demand up to 1924, together with the suggested 
sizes of plant units to meet this :— 


Safe load in kw, 


Estimated with allow- 

Plant capacity demand ance of spare 

in KW, in Kw. plant. | 
1919 4 38.000 29.600 27.000 
12020 ... 79,000 34,000 6,000 
1921 ... 65,000 39.000 $2,000 
1922 83,000 15.000 50.000 
1923 . 83,000 53,000 60.000 
1924. 83,000 58,000 60,000 

or 103,000 


Summarised, the advantages of duplicating the General 
Electric machine are, in the order of importance, (1) valuable 
saving of time in constructing the power-house extension 


+ Tf the load inoreases more than estimated it may become 
necessary to have the first part of the second power bouae on the 
adiacent land completed, and have avaiiabie additional generating 


plant in 1924. 


and carrying out a complete extension scheme immediately, 
and (2) interchangeability of parts. The. advantage of 
(1) being able immediately to carry out the power-house 
extensions forms an argument in favour of placing the con- 
tract as recommended. It is reasonable to assume that 
if the G. E. C. plant ік in commission at least six months 
earlier than if the order is placed in London, there will 
also be a gain in operating conditions, because for every 
month this new machine is on load there should be a corres- 
ponding saving in the coal consumption beyond that obtainable 
with the plant recently installed under the 1916 extension 
scheme. Moreover, it will enable the department to 
scrap the 14,000 Kw. of A. E. G. plant in 1920 or 1921, and 
give time to clear out their foundations and prepare for 
the installation of another 18,000-Kw. set in the врасе во 
released in the 1913 part of the Riverside power house. It 
will, furthermore, make it possible to postpone the 
erection of the second power house on the new property 
until a later date, and generally would be more economically 
sound in the long run. 

Part ITI of the report details the generating plant, switch- 


gear, transformers, and cables which should be ordered to 


provide adequate means of meeting the demands for elec- 
tricity during the period 1919-21. 

From the annual report for 1918 on the working of the 
department, it appears that the past year was an anxious 


one, although the conditions were not so bad as in the two 


previous years. The worst corner has been turned, and 
from now onwards the conditions under which the depart- 
ment has laboured—due to shortage of plant—should be 
materially improved. The works cost per unit sold and 
accounted for has increased exactly one tael cent; repairs 
and maintenance also show an upward tendency. Coal per 
unit has risen from 1:38 to 2:06 cents, due to the price 
having increased 77:6 per cent., but, in face of this, the 
actual coal used per unit sold has been reduced, and was, as 
a matter of fact, the lowest yet recorded by the combined 
stations. The installed plant capacity of the two stations at 
December 31st last was 31,600 KW.: Riverside, 26,000 KW., 
and Fearon Road, 5,600 kw. To the first-named station 
will be added one 5,000-Kw. Fraser & Chalmers turbo- 
generator (erecting), one 10,000-Kw. Parsons, and two 
18,000-k w. G. E. C. turbo-generators (building). 

The maximum load which occurred simultaneously at the 
two stations was 22,012, and the lodd delivered to feeders, 
21,122 KW. But for the lighting restrictions the maximum 
load would have been about 500 Kw. greater. The load- 
factor has risen to 46°77 per cent. It is the highest figure 
yet reached by this undertaking, and indicates the prepon- 
derance of power and traction supply. Total units 


generated at both stations amounted to 106,045,021, of 


which Riverside accounted for 100,298,500, and Fearon 
Road for 5,716,521. Total units sold amounted to 
46,275,609, an increase of 9°91 per cent. over 1917: 
private lighting. 14,444,261, minus 761,758; publio 
lighting, 1,141,973, plus 13,077; heating and cooking, 
899,852, minus 229,902; power, 66,024,895, plus 
8,842,555 ; traction, 3,764,678, minus 78,755. 


The falling-off in lighting is attributed to the dis-. 


continuance of outside and advertising lighting (loss of 
900,000 units), restrictions on new consumers’ installations, 
and the economy exercised by consumers since the price was 
raised. The falling-off in units sold for heating and 
cooking was due to restrictions on the installation of 
additional radiators, and to the increased price of energy 


for heating purposes, now 60 per cent. above the original 


rate. Little advance in this line was possible due to plant 
shortage, but given a sufficiently low rate per unit, the 
success of the heating business is assured, and it is looked 
upon as a valuable asset. Some success was obtained in 
heating water by electric water heaters, and it is believed 
that this feature will also figure prominently in the future. 

During the year 100 miles of overhead cable was erected ; 
1°98 miles of Е.Н.т. underground mains; 2:05 miles of 
1. T.; and 1:45 miles of underground public lighting cable 
was laid. The efficiency of distribution is now 86°) per 
cent. Considerable alterations and improvements Wers 
made in public lighting. Reliable data concerning. the 
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useful life of nitrogen filled metal-filament lamps haye 
been obtained. The average life obtained from street 
lamps locally is 5,200 hours. +.е., about 15 months’ 


service. The net increase for the year in transformers was . 


Э, or 3,870-Kw. cdpacity ; in sub-stations, 4 ; and in pole 
transformers, 2; the grand totals at the end of 1918 being: 
sub-stations,. 66; pole transformer stations, 14; trans- 
formets, 114; capacity of transformers, 34,237 kw. New 
motors connected during the year totailed (net) 253, or 
4,381 H. P., the grand total being 1,779, or 27.720 H. P. 
The most noteworthy feature of the year’s working was 
the manner in which the demand for motors was main- 
' tained by the smaller consumers, in spite of the prevailing 


adverse conditions. This fact was responsible for the 


increase of 10 per cent. and 27 per cent. respectively in the 


+ . 


with the previous year's resulte. | | 

"The net profit on the year's working, after providing 
taels 449,903 for depreciation and taels 390,535 for interest, 
was taels 302,138, against an estimated taels 433,919. 
That the profit has not reached the anticipated amount is 
attributed to the falliug-off of lighting unite sold, which was 


due to the causes already explained in another part of the 


report. The estimates for 1919 ‘indicate a profit of 


taels 332,123, after providing taels 516,000 for depreciation, ' 


and taels 536,401 for interest. In June, 1918, the sum of 
taels 364,000 was paid over to the 
from the profit of 1917. 


"The European staff of the undertaking now numbers 79, | 


and the Chinese 1,198. 


MOTOR-DRIVEN .VENTILATING FANS: ` 


.S0MEB CRITICISMS. 
Br S. LEES. 2 


BREAKDOWN of electric motors due to failure of integral 
ventilating fans is a common source of trouble, especially 
with alternating-current type machines. Defective de- 


sigh is directly responsible in the majority of such cases 


of failure, while not a few can be attributed to faulty work- 
manship, and collapse of fans arising from lack of proper 
knowledge of the electro-mechanical conditions obtaining 
is Of frequent occurrence. io mE 07 
A fact which does not seem to be appreciated. by a'good 


many designers of electric machinery is that the mechanical 


movenient of air has now become a highly specialised branch 
of engineering. Fan design being a complicated scientific 
process involving an intimate and practical understanding 


of wind mathematics is, therefore, rather outside the scope | 


of the average electrical engineer designer. 

Many so-called self-ventilating motors are provided with 
fans weakly designed and fitted in such а manner as to be 
positively harmful, as for instance a certain make of A. b. 
motor having an impeller attached at each end of the rotor. 
А veritable wind-jammeri; this particular form of fan actually 
produces air pocket, and, in addition to being a useless 
accessory, it sooner or later becomes a source of danger to 
the working of the machine, owing to an unmechanical 
method of fixing the runner. 
of А.С. moter, the product of an eminent firm, is seriously 
marred by а badly-designed fan. The form of impeller or 
runner in question is designed somewhat on the lines 
of a cased medium- pressure fau, such as is used for boiler 
draught, forced ventilation. &c. 
attached to a shroud-ring of robust construction, but the 
back or carrying-plate—a mild steel stamping of the same 
thickness as the shroud-ring but thinner than the blades—is 
perforated, presumably for lightness, to a dangerous degree. 
'The method of attaching the fan to the rotor casting is ex- 
tremely crude ; the back plate is pierced at four equi-distant 
points pitehed very close to the shaft hole, and four corres- 
ponding studs screwed to the rotor casting carry the fan 
runner. Note that no hub, boss, or stay of any kind 
whatsoever is provided—an omission which not even a 
third-rate fan maker would be guilty of. The enormous 
centrifugal stresses set up in an already improper! 
balanced runner quickly cause- buckling ,of the back 


\ 


number of motors connected and their total H.P., as compared 


Council's general funds 


An otherwise excellent type 


The multi-blades are’ 


~ 


plate, the stud holes become eccentric, and the studs 


get sheared until ultimately total collapse occurs unless 
preventive measures are adopted. An example of 


the form of fan under review is before the writer. 


Obviously caught just before collapsing, the stud holes are 
elongated to twice ‘the ofiginal size, the studs being 
practically cut through. The runner could be withdrawn 
without removing the studs owing to the enlarged state of 
the holes in the back plate. Incidentally, the winding of the 
motor was badly damaged 
stator end tnrns. ! | | с da 

An illustration in proof of the statement 
beginning of this article is found in the case of.a certain 
well-known make of machine. The fan consists of a solidly- 
built iron casting as in а 20-H.P. unit. weighing some 10. lb. 


, 
"m 


i 


average—of the spoked-wheel pattern. Sheet steel. vanes. 


bent at right angles are attached by rivets to the rim of the 


by the loose fan striking the - 
` | : В PE C 
made at. the 


wheel, noshrond-ring or stays being provided. To properly 
balance a fan runner of this description. is . practically 


impossible, and trouble inevitably ensues ;. this. may. occur. 


in one or both of two ways. The vanes, sooner ог: later 
work loose due to the imperfect method of attachment to 
thé rim of the runner... The effect of magnetic leakage 
produces distortion of the vanes which ultimately. break, 


along the inside of the bend usually. Another similer typa of 


machine by a different maker also comes in, for: very-cagual 
treatment in the matter of the fan fiument nsed. A 


number of angular pieces of. sheet, steel, each held. by ane 


ridiculously. small set, sorew.are secured to convenient. points 


at the ends of the rotor castáng.. . Closely akin is yet another 


type of machine having only one fan vane at each end. of its 
rotor. Note the utter inconsistency in .balancing 


mechanically .a rotor so fitted, the whole calculation of 


which will, with almost a certainty, sooner or later be upset; 
That a machine bearing a name should be turned. out with 
such miserable attachments as above described would seem 
to pass comprehension. . Unfortunately, however, such. is 
the fact. Motors fitted with this kind of apology for 
ventilating fans are being marketed at the present day. 
In a pice case of recent failure, a; motor of the type 
referred 

its fan broken off. The detached pieces were soattered. in 
all directions inside the machine, and one of :the:wanes. had 


‘lodged between the frame and a live terminal, where it 


became wedged so firmly as to cause breakdown of insula- 
tion, resulting in serious damage to the stator winding. 

It does certainly seem hard to understand the reason 
why во many otherwise excellent patterns of A. b. 


motors should be marred and. their future working 


jeopardised by incorporating in the design the now. all- 
too- conventional angular pad 
fans. Invariably attached in a detestably. casual manner 
to some more-or-less convenient point or other of the rotor or 
its shaft, the determining factor apparently seems to be 
how least the fitment will interfere with the more important 
features of the machine design. "(s 

One might continue indefinitely descriting the many 
different, and withal indifferent, fans used by motor makers 
of repute and others not quite so well known. Many 
cases could be cited of failures arising directly from 
bad design, not a few of which had. broken down 


repeatedly, from the same cause on each occasion. An 


effort would appear to have been made. by one. or two 
manufacturers to copy the  multi-vane runner of ;а 
certain well-known type of cased-fan. Usually,, such 


chance copying results in failure to achieve satisfactory 


results, the reason being not far to seek ; and obviously 
there is another aspect of such practices which does not 


seem very commendable, to вау the least of it. 


In passing, a point which rarely receives serious attention, 
especially by the user, is the amount of power required to 
propel the average integrally-fitted fan. The resulte of 
accurate tests almost invariably prove interesting, and 
sometimes the figures obtained are surprising, sufficiently 
во, indeed, to warrant the removal of the fan. 

The satisfactory ventilation of electrical machinery by 


means of fan draught is a big subject, and perhaps hardly 


properly within the scope of these notes ; by courtesy of the 
editors it may well, however, form the subject-matter for a 
future article. 


dles passing for. ventilating — 


to had nine out of the twelve vanes constituting - 
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| | THE ELECTRICITY SUPPLY BILL. 


. THe POLITICAL ASPECT. 


Now that the Bill is under actual debate, its political 
aspect is coming to the fore. Asa matter of fact, the Bill 
might be viewed as compounded of two almost independent 
elements—one the machinery by which the actual work of 
unification of supply will be carried out, the other a super- 
imposed administration which shall give it that particular 
political savour which will make it palatable to the 
nationalising section. As the Bill stands, it is frankly 
a nationalising scheme. Whether the Government 
in giving it this particular garb was merely following a 
policy of tactics, remains to be seen. Conceivably the 
Government may have decided to go the whole hog for a 
start, leaving the whittling down to be done during the 
progress of the Bill, and thus relieving the Government 


itself of any charge of not having gone farenough. Without 


going into questions of abstract economics, there is no doubt 
that we have reached a position where State control will 
come, whether any particular party likes it or not. The 
question is how to adjust the political part so as to give as 
free a hand as possible to the actual working of the scheme. 
The practical course would appear to be to make every con- 
cession in this direction which would not seriously hinder 
the working of the undertakings. After all, unification of 
supply and generation in bulk at a super-station is technical 
work carried out by a technical- staff, and given the same 
engineers and commercial managers, they would run the 
station just as efficiently under one administration as 
another, provided, of course, that there was proper incentive 
to doing so. This should be taken as the starting point, 
and the administration adjusted accordingly. The present 
opposition to the District Electricity Boards is mainly 
grounded on the claim that as a directly managing body, 
they are too heterogeneously and clumsily constructed to 
afford any likelihood of success in actual working. The 
problem to be solved is how to adjust the political 
machinery so as to fulfil the popular demands, and leave 
the actual management as free as in an ordinary business 
concern. 


Issuing & memorandum closely paralleling that of the 
Provincial Electric Supply Committee, which was 
abstracted in our last issue, the directors of the City of 
London Electric Lighting Co., Ltd., state that they wel- 
come the main principle of the Bill, which is to establish a 
new body called the Electricity Commissioners for the pur- 
pose of promoting, regulating, and supervising the supply 
of electricity throughout the country. Provided that the 
Commisssoners selected are men of wide business experience 
and include some who have practical knowledge of elec- 
trical supply, this should greatly simplify and facilitate the 
development of electric supply generally. But, in the 
opinion of the directors, the Bill, as diafted, is cumbrous 
and unworkable, and likely to parulyse rather than stimu- 
late the development of electric supply. Also, the provisions 
contained in the Bill for the purchase of existing generating 
stations and transmission lines are most unacceptable, 
ignoring as they do the Parliamentary bargain contained 
in the Electric Lighting Acts of 1888 and 1908, on the 
faith of which the money at present invested in electricity 
supply has been subscribed. 

Shareholders are advised to inform their members of 
Parliament that, while they regard the appointment of elec- 
tricity Commissioners as а distinct advance towards the 
co-ordination of electric supply, they consider it most im- 
portant that such Commissioners be left free to make what- 
ever arrangements they may deem advisable for improving 
and developing electricity supply in different parts of the 
country; are of opinion that many of the provisions con- 
tained in the Bill, including the formation of District 
Boards, are unlikely to effect the purpose aimed at ; and 
protest in the strongest manner possible against the breach 
of the Parliamentary bargain under which their capital has 
been invested. > 

At a meeting of the London Labour Party Executive 


(Continued from Vol. 84, page 751.) 


the provisions of the Bill were regarded as very unsatie- 
fatory ; the executive demands that electricity supply shall 
be entirely owned and controlled by the public, and is 
pressing this view on the Parliamentary Labour Party. 

On 'lhursday, last week, the money/resolution on the 


Electricity Supply Bill was discussed in Committee of the . 


House of Commons. The resolution authorised the 
Treasury to advance a sum not exceeding £20,000,000 in 
connection with the construction of interim works. 
Colonel Gretton moved an amendment to limit the amount 
to five millions, and Mr. G. Balfour proposed to reduce it 
further to one million. Mr. Joynson-Hicks asked for 
more detailed information as to the purpose of the expendi- 
ture, but Sir A. Williamson said that the electrical under- 
takings contemplated would be of great magnitude, and 
would be under construction for some years. The precise 
amount of money required could not possibly be stated. 
He believed that a large scheme was under consideration, 
or had been commenced, in the North Midlands, with the 
sanction of the Ministry of Munitions. The evidence 
given before the Committee of which he was chairman was 
in favour of financial assistance from the State until the 
national system was in working order. Mr. Neal shpported 
the resolution, and Sir Hamar Greenwood, for the Home 
Office, said there was every reason to believe that the 
undertakings would be reproductive. The plans could not 
be restricted to one year, and the proposed reduction 
would kill the Bill. Тһе amendment was rejected 
by 136 to 26. Mr. Joynson-Hicks then moved 
the reduction of the amount of stock on which the 
Treasury might guarantee the interest from 25 to five 
millions. Sir Fred. Banbury referred to the financial 
* mess" that the Government had made of its commercial 
undertakings hitherto. Sir H. Greenwood said that the 
Treasury guarantee was only required to enable loans to 
be raised at a low rate of interest, and Sir A. Williamson 
said the main purpose of the amount was to pay for existing 
power stations and lines when they were taken over. There 
would necessarily be a loss at first, on account of the pur- 
chase of obgolete plant, and the insufficiency of the demand 
to load up the new plant in the early years. The amend- 
ment was rejected by 125 to 32, and the motion was 
agreed to. 

A special meeting of the Dublin Corporation passed a 
resolution expressing the belief that the Electricity (Supply) 
Bill would not benefit Ireland, and urging that, as the 
Committee had not investigated Irish conditions, which 
differ very materially from British conditions, the clauses 
applying the Bill to Ireland be struck out. 

According to the Times, Mr. J. B. Braithwaite. chairman of the 
County of London Electric Supply Go., has resigned his position, 
and Sir Ernest Hiley has been elected to succeed him ; this change 
is the result of recent negotiations which have resulted in an 
influential and important group forming connections w.th the 
company «nd its associated concerns. For some time past the 
company has been m: king preparations for taking a leading part 
in any movement that may develop towards improving the electricity 
supply of the metropolis, and the change іп the chairmanship is 
regarded as indicating that the policy of expansion will now be 


carried out. 
(To be continued.) 


Belfast,.—L.G.B. INquiRY.—The  L.G.B. held ап 


inquiry last week into the application of the Corporation to borrow 
£320,000 for electrical development, the proposed loan being a 
supplemental one to the loan of £310,750 already sanctioned. For 
the Corporation it was said that the loan was necessary as the 
demands of the shipyards, mills and distilleries, for electricity 
had exceeded anticipation. The city electrical engineer esti- 
mated the simultaneous demand in the winter months of 1922 
at 20.000 KW. The capacity of the present plant was 17,850 KW., 
and totally inadequate. Mr. J. MH. Rider, consultant to the 
Corporation, said that the sooner the Corporation extended the 
building the more profit it would make. The proposed expenditure 
was justified. and as compared with what schemes were costing in 
England and Wales, the amounts were small. Even if the ship- 
yard supplies were shut down altogether, the scheme would be 
profitable to the city. The Harbour Power Station would be the 
best investment the city had gone in for for many years. 
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THE OSCILLATORY VALVE RELAY: A THERMIONIC TRIGGER DEVICE. 


By Captain L. B. TURNER, M.A. 


\ 


THE function of a relay is usually that of an automatic 
switch, whereby the arrival of a relatively feeble signal is 
made to close or open the circuit of a local battery competent 
to perform tasks for which the power of the incoming signal 
is insufficient. There is a threshold strength of signal, below 
which no local effect is produced, and above which an effect 
is produced whose magnitude is. ndependent of the strength 
of the controlling signal. i 

Amplifiers, unlike relays, have not until recently had a 
widespread use. Perhaps the Heurtley hot wire and the 
Brown microphonic contact instruments are the best known. 
But with the introduction.a few years before the war of the 
three-electrode thermionic tube 
and es 
depending on pure electron discharge (арш!) and various 
Ingenious methods nf using them (mainly evolved by the 
French), electric amplifiers or triodes have suddenly 
assumed immense importance in wireless telegraphy and are 
destined in the near future to find the most widespread 
5 

‘ig. 1 shows a triode of a pattern produced by the French 
early in the war. Here ғ js the “filament,” a tungsten wire 
brightly incandescent; G is the ''grid," an open helix of 
nickel wire concentric with the filament; and А is the 
" anode," an outer concentric cylinder of nickel. These are 
supported in a glass bulb exhausted to the best obtainable 
vacuum. Triodes of this pattern were designed to be fairly 


| 
4 


1 


| 
i 


[| 4 connection 
| pins 


Еіс. 1.—A COMMON PATTERN ОЕ TRIODE. 
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well suited to a great variety of uses; and the consumption 
of them by the French and British during the war must 
have run into a good many hundreds of thousands. 

If the anode is maintained at a fixed potential v above the 
negative end of the filament (as by short-circuiting the resist- 
ance R in fig. 2), and the potential v, of the grid is varied, 
the anode current ia is found to vary as shown by the curves 
in fig. 2, each of which refers to a different constant value of 
v. Over the steep straight parts of the curves we have 
large changes of anode current in a high-voltage circuit pro- 
duced by small changes of potential of the grid. The relation 
is a linear one; increment of anode current equals a constant 
g times the increment of grid potential producing it. In- 
spection of the curves shows further that an increment of 
anode potential also produces an approximately proportional 
increment of anode current, а Е пез the increment of anode 
potential. Now, in the circuits of fig. 2 a rise of anode cur- 
rent producee a fall of anode potential equal to the ohmic 
drop in the resistance R. As R is increased so as to become 
very large compared with the anode resistance 1/a, the ampli- 
fication ratio approximates to g/a. In the pattern of triode 
we are considering g = 0.3 milliampere per volt, and a = 0.04 
milliampere per volt approximately, so that amplifications up 
to 8 may be obtained. 

Such a device has sometimes been designated a thermionic 
relay, but this is an undesirable use of the term relay, for 
there is & very clear dietinction between its performance and 
that of a relay as already described. Here there is no thres- 
hold effect, the smallest incoming signal producing some 


: , (De Forest, Lieben-Reisz), 
pecially with the subsequent introduction of~tubes- 
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change in the local circuit; and the local circuit effect 18 а 
nlagnitied copy, more or less true to scale, of the incoming 
signal. The distinction between relay and amplifier is a 
useful one, and should not be allowed to disappear. | 

Various methods of grouping several triodes, each function- 
ing more or less in the manner described above, have been . 
evolved, and amplifiers suitable for frequencies ranging from. 
units to millions of periods per second have been constructed. 
They stand out from the earlier amplifiers, in which the velo- 
cities of molar masses instead of electrons must be controlled 
by the signal, in the smallness of the input powers which 
can usefully be dealt with. 

The oscillatory valve relay is a relay, not an amplifier; but 
it depends on a triode as the link between the in and the 
out circuits, and consequently shares with modern ampli- 
fiers something of their extraordinary sensitivity, robustness 
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Fia. 2.—TrRIODE CHARACTERISTICS. 


and flexibility as to frequency of operative signal current. 
Under suitable conditions the system shown in fig. 3 becomes 
self-ogcillatory, drawing the A energy from the 
battery Ba in the anode circuit. If g is less than a critical 
value, a small oscillation cannot be self-sustaining; if g ex- 
ceeds the critical value, any oscillation, however small, will 
increase in amplitude up to an equilibrium value at which 
the losses in the triode circuits are equal to the power supplied 
from the high-tengon battery Ba.. 

Fig. 4 is an extension. of fig. 8 showing how euch an 
arrangement may be utilised as a self-restoring relay adapted 
to be operated by eignal currents of frequencies of the order 
of hundreds or thousands of periods per second. The grid 
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Fic. 3.—SEBLF-osciLLATING TRIODE SYSTEM. 


Fic. 4.—OCinRcurrs or VALVE RELAY FOR LOW-FREQUENCY 
SIGNALS. 


potential is finely adjustable on the potentiometer P; and 
when it is set a small amount, called the margin, below 
the critical value, called the threshold, any signal applied 
to the transformer T, T, producing in T, а momentary electro- 
motive force of the right eense and exceeding the margin in 
amplitude, sets the system into oscillation. e accompany. 
ing rise of current in the coils of the electro-mechanical relay 
E.M.R. (ordinary telegraph relay) pulls over the tongue T, 
short-circuits the anode reaction coil, and thereby quenches 
the oscillation, which is thereupon only reignited on the 
arrival of another signal in the transformer primary Tp. The 
opening of the contact between T and 8 may be used to con- 
trol any indicating or other EAE apparatus. 

In the form of valve relay sketched in fig. 4 we are not 
interested in the frequency of the oscillation; we are con- 
cerned merely to arrange that the incidence of oscillation 
shall be marked by a conveniently large rise of mean anode 
current. For several reasons, however, it is convenient to 
make the frequency high, or at least enormously greater than 
frequencies of the order of those of the signal currents. In 
the valve relay described in the next section the frequency is 
about 4 X 10° periods per second. 

Fig. 5 is traced from a photograph of a valve relay designed 
for signals of acoustic frequencies, containing its own grid 
and anode batteries and requiring externally only a 4-volt 
battery for the filament. It is provided with a small electric 
lamp as an indt-ator, together with a change-over switch 
allowing any external apparatus to be substituted for the 
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lamp. It was designed to replace the ordin 
used to read Morse signals from a wireless receiver, or over 
the wire of an ordinary buzzer field telegraph set. It may 
of course be used after an interposed amplifier, but without 


any amplifier it is sufficiently sensitive to respond to signals. 


only strong enough for comfortable commercial work, such as 
are said in Army notation to be of strength '' RT.” 

|A demonstration of the smallness of the energy required to 
trip the relay was provided by connecting an ordinary micro- 
phone, with transformer and 9-cell battery, as the source of 
signals. The’ microphone was provided with a small trumpet, 


Fic. 5.—VALVE RELAY FOR ACOUSTIC FREQUENCIES. 


lic. 6.—Cincurrs or VALVE RELAY FOR HiGH-FREQUENCY 
SIGNALS. 


and the relay responded to a clap of the hands or a shout in 
uny part of the lecture theatre.] power of the steady 
incoming signal sufficing to operate this instrument is of the 
order of 10 watts. An ordinary Post Office telegraph relay, 
of the type which is embodied in this instrument and is con- 
trolled by the anode current of the oscillating valve, requires 
an operative power of at least 5 х 10^" watts for reliable 
working even at low speeds. The war has proved the high- 
vacuum triode to be an instrument adapted for unskilled 
use in the field of battle“ The. only adjustment in this instru- 
ment is that of a potentiometer to regulate the potential of 
the grid to a tenth of a volt or во. 


This relay. may be. said to be of aperiodic or non-tuned 


type in that the frequency of the signal current bears no 
relation to the frequency of the oscillation set up. Such a 
type is well adapted to acoustic frequencies, because it is 
feasible to build for such. frequencies quasi-aperiodic trans- 
formers capable of producing .on the grid (whose impedance 
is sensibly infinite at such frequencies) a large rise. of potential 


with an expenditure of only minute power. If the aperiodic 
iron-cored transformer is replaced by suitable tuned high- 
frequency circuits whose frequency is, however, still much 
below that of the oscillation generated in the relay, & relay 


of like senaitivity, but for high-frequency instead of acoustic- 
frequency signals, can be constructed. Such a relay for 
wireless signals is sketched in fig. 6. | 
| But where high-frequency currents such as those of wire- 
less telegraphy are required to operate the relay, particularly 
if these are undamped or continuous wave," an immense 
advantage accrues from tuning the oscillation-generating cir- 
cuits of the relay to the frequency of the operative signals. 
Sensitivity is greatly enhanced, and there is added the pos- 
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Fic. 7.—A VALVE RELAY FOR WIRELESS SIGNALS. 


eibility of an exalted selectivity as between signals of unequal 
frequencies and between signals of the same frequency but 
unequal decrement. The A, circuit of fig. 6 is then conveni- 
ently omitted, the A; and А, circuits are coupled. together, 
and A, is made equal to the wave length А, of the antenna 
and the incoming signal. To prevent the antenna being 
set into violent oscillation by the relay (as well as to obtain 
additional sensitivity), one or more amplifying triodes may 
be interposed between antenna and relay. | 

It should be noticed that the high-frequency valve relay, 
unlike other wireless receivers, embodies neither heterodyne 
nor rectifier. | 


A valve relay receiver designed for wave lengths of 1,500- 


telephones | 


9,000 metres, containing its own grid and anode batteries, 
and comprising one high-frequency . amplifying triode, -is 
ehown in fig. 7, which is traced from a photograph. 

. Thie valve relay is, by movement of & ewitch, converted 
into an ordinary autoheterodyne receiver, and is used ae euch 
when tuning up to a continuous-wave signal, the final tuning 
being to the ‘‘ailent space, i.e., to zero beat frequency. 
On then switching over from phones to relay, and 
adjusting the potentiometer to & potential just below the 
threshold, we are left with a circuit exactly tuned to the 
incoming signal and of nearly zero decrement. The dis 
crimination between continuous-wave and spark signals observ- 
able with this simple instrument is very striking. Thus a 
spark station of nearly the eame wave-length as a desired 
C.W. station, and strong enough to jam. the latter hope- 
lessly as an autoheterodyue feceiver, can be made innocuous 
for reception on the valve relay. nm . 

In the two forms of valve relay already described, the signal 
current was alternating or intermittent and produced the 
requisite rise of grid potential by the simple mediation of 
some form of transformer. For the relaying of slowly chang- 
ing currents such as those from telegraph cables, the current 
and Lot its rate of change must be made to affect the relay. 
This is easily accomplished, with striking sensitivity, by 
placing an inductance of suitably large time-constant in the 
circuit, accumulating energy therein as long as the conditions 

uit, and then causing the current to change rapidly, as 
y breaking the circuit of the inductance, thus producing 
momentarily a large potential difference across the induct- 
ance. This momentary potential difference is applied directly, 
or through a step-up transformer, to the grid of the valve 
relay. us ip fig. 8 the incoming current from a cable 
charges condenser c. The switch tongue P of the automatic 
switch P Q R alternately dwells on contacts Q and R. Dur- 
ing the Q contact a current from the.cable and condenser 
C grows in Tp, storing епергу in the transformer. When 
P leaves Q this current rapidly falls to nothing, producing 
a change of grid potential. This trips the relay, which is 


subsequently quenched by contact between P and в or by 


other means. 

The sensitiveness to positive and negative currenta may 
be made very unequal, and two snch relays may be associated 
for double-current working. ГА 

In a trial with a certain tranßformer T, T, (fig. 8), it was 
found possible to trip the relay reliably by breaking 4 micro- 
amperes in a primary of about 1 henry. The energv #12? 
available for tripping the relay was thus 8 х 10^" watt- 
seconds. Experiments on tripping a Post Office standard 
polarised relay in a similar manner show that for this relay 
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Fic. §.—Circuits or VALVE RELAY FOR QUASI-STEADY CURRENTS. 
Fic. 9.—INTERQUENCHING CIRCUITS FOR DOUBLE VALVE RELAYS. 


a corresponding energy of at least 5 X 10 —* watt-seconds 
(1 milliampere in over 100 henries) is necessary, i.é., over a 
million times ae much as for the valve relay. 

The valve relay in this form must, it is thought, be adapt- 
able to submarine cable working; but this is not an easy 
problem and only preliminary trials have so far been made. 
. When the relay has been tripped and the oscillation started, 
it has to be reset by quenching the oscillation and allowing 
the currents in the anode and grid circuits to die down ¢o 
their non-oscillatory values (small and zero res ively). 
This is, of course, an asymptotic process. never fully com- 
pleted; and if the rate of fall of current is still appreciable 


When the quenching contact is reopened, there is an. extra 


potential on anode or grid or both tending to reignite the 
oscillation. The longer the duration of quenching contact, 
the smaller the reigniting potentials will be; but, whatever 
they are, they must be о for by a margin eufficiently 
wide to make them inadequate to trip the relay afresh. 

For high-speed work, the acoustic valve relay of fig. 5 is, 
as it stands, unsuitable. The tongue of the mechanical relay 
must quench at least several times during a Morse dot, and 
in this instrument its speed is insufficient for signalling at 
more than about 20 words per minute. The slowness is 
due to the fact that during oscillation a considerable mean 
grid current“ (about 0.2 milliampere) is built up in .the 
secondary of the signal transformer which is of large induct- 
ance (some 50 henries). By using a triode with coarser grid 
and higher anode potential, this grid current can, however, 
be wholly suppressed. In the high-frequency form of relay 
grid current is harmless, since there is no large inductance 
in the grid circuit. The anode current in the magnets of the 
mechanical relay is then the hmiting factor. The wireless 
valve relay of fig. 7 is satisfactory up te 40 or 50 words per 
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minute. For higher speeda it is preferable to provide for 
weaker oscillation and use an externally operated quenching 


switch, the mechanical relay being retained as an indicator 


only. The mecbanical relay has then to move over only once 
per Morse dot, instead of several times per dot. . 


` 


In the endeavour to reach really high speeds such as 


several hundred words per minute, the limit must ultimately . 


be fixed by inability to quench fast enough. At 100 words 
per minute, with.» quenches per Morse dot, the duration of 
quenching contact must be less than 1/400 second. An in- 
genious arrangement for double-current (or two-signal wire- 
lees) working, which avoids the necessity of quenching more 
than once per Morse dot, has been devised by Major Fuller, 
R.E., and Lieut. Lemon, R.E., of the Signals Experimental 
Establishment. The principle is shown in fig. 9; M and s are 
the two valve relays, adapted to be tripped by the marking 
and. 8 g signals respectively. The tongues are shown 
in their positions of rest, the triodes not oscillating. At the 
beginning of a marking signal, the upper tongue moves to 
the left and stays there. At the beginning of the subsequent 
spacing signal, the lower tongue flicks over to the left, and 
uenches M, whose tongue thereupon falls back to the right; 
i quenches s, thus restoring its tongue to the right; and 
all is still until another marking signal arrives. 

It is not claimed that ће new relay is a receiver of unique 
sensitivity. But it is believed that no other relay capable of 
pen manipulated by operators not highly skilled, and able 

withstand ordinary conditions such as draught and vibra- 
tion, can approach its performance. | i 

‚ А wireless call device for the small islands and lighthouses 
lying a few mules off our coasts can be provided with the aid 
of the relay here described. : 
- The valve relay responds when the signal reaches, if only 
for. a brief moment, a certain strength, adjustable by the 
turning of a potentiometer handle, and expressible with 
precision -as. the difference between two voltmeter readings 
of the gird potential. It constitutes, therefore, a simple and 
conyenient 1 ment for measuring peak values of potential 
or current, of any frequency and wave-form; and, in one such 
particular application, may prove an aid to precise wireless 
experimentation as a ready means of measuring signal 
strength. The instruments have been a at the Signals 
Experimental Establishment, Woolwich. 


DISCUSSION. 


Mr. A. A. CAMPBELL-SWINTON drew attention to the wonders 
which had been accomplished during the war; the triode was 
one of the most wonderful discoveries in physics, and derived 
its origin from a purely scientific research, with no utilitarian 
purpose. Sensitivity was not the most remarkable feature of 
the relay—the Heurtley and Orling relays were more sensi- 
tive; but any number of amplifier valves could be put in ças- 
cade, each magnifying the effect. At the National Physical 
Laboratory he was told that there was no difficulty in using 
віх tubes in cascade, each magnifying 18 times, making a total 
amplification of 34 million times. Ordinary relays produced 
distortion, which was magnified by putting them in series; 
With the valve there was no distortion save that due to tbe 
transformers, &c. Signals from a 100-&w. station 200 miles 
away could be received with a coil of wire one yard in dia- 
meter, the actual power received being of the order one 
twenty-millionth of a watt, and with this recording instru- 
ments, could be operated. 

Mr. J. E. TAYLoR said that it would have been more appro- 
priate to compare the valve relay, not with a P.O. relay, but 
with a coberer. Used in the right way, with not more than 
0,5. volt across it, the coherer was much more reliable than 
many supposed, and might still be of use for some purposes. 
He inquired whether the valve relay was more immune from 
atmospherics than the coherer. | 

Dr. E. W. MARCHANT said that during the last few years he 
had had to сари е the importance of technical research; 
the invention of the valve was certainly a wonderful scientific 
achievement, but it had required an immense amount of 
technical research by very able men to develop it to its pre- 
gent etate of efficiency. Не gave a simple account of the 
physical phendmena of thermionic currents, and asked 
whether Capt. Turner had ever tried using a leaky condenser 
conected between the grid and the negative terminal, with 
which the grid potential could be controlled quite easily. 

‚ Professor ра said that in the early days of reaction 
recelvers the tendency to oscillate was troublesome, but Capt. 
Turner had shown how to utilise that tendency. He referred 
to the employment of the device as a detector for acoustic re- 
ception, and pointed out that the use of the relay involved 
fhe loss of the distinctivencss attached to the note of the 
Sending station. . The relay would have a useful application as 
a calling-up device. In the past the designer of triodes had 
been concerned to control the slope of the characteristic; he 
would now have to control its curvature also. . 

Mr. BINYON agreed that the instrument acted like à coherer, 
but much better; Capt. Turner also used a decohering device. 

ut it was electrical not mechanical. He asked whether it 
was possible to listen-in whilst the relay was working: that 
Was a matter of vital importance for commercial work, in 
order, that the operator micht be able to keep the adjustments 

ect. He agreed with Professor Fortescue as to the advan- 
tage of oral reception, the human ear having an extraordinary 
Selective power. The rate of quenching would be important, 


— 


especially at high working speeds. The mechanical quench- 


ing ‘mentioned by the author seemed to be better than the 


electrical method. l 


Mr. WELLS said that no country in the world was so, well 


provided with underground cable communication as this.. The' 
first cables were designed for telegraph work only ; later, tele- 
phony was also provided for. The problem of the future was 
to use all l 
asked whether the relay could work at 2U0 words a minute. 


the wires indiscriminately for both purposes. He 


Mr. Hart said the subject was of. great interest to wire tele- 
phone engineers. ‘The perfection of the triode had made 
possible the use of practical telephone repeaters, and had al- 


ready revolutionised practice in long-distance communication. 
They were now specitying tor telephone trunk lines with one- 


tenth the weight of copper formerly used. Whereas the limit 
used to be the speaking, it was now the. question of signalling 
for calling and clearing, and they had had to insert signal 
repeaters at intervals, which was very undesirable. Ihey 
were trying to use the triodes to relay the signalling currents. 


These relays would have to respond to signalling currents 
of the same order of magnitude as the speaking currents, but 
must not respond to currents of speech frequency. 
Mr. Nasu referred to the use of the device in the Navy to 
üctuate calling signals for wireless telephony. 


. The French 
valves at first used меф not satisfactory, owing to the effect 


of mechanical vibration on the grids, which were not eup- 


ported rigidly enough. | 
Major PRINCE pointed out that Capt. Turner had succeeded 


Where many had just failed; a special feature of his device 


was the possibility of absolute tuning. 


Mr. B. S. Gossting said the author had presented the valve 
maker with new problems, and they were designing for the 


curvature of the characteristic, which was thoroughly under- 


stood, being dependent upon natural constants. 


Mr. A. О. Brown asked whether Captain Turner had tried 
using current from public mains for the filament, which 
would offer the advantage of dispensing with accumulators. 


Capt. J. Coxon, R. E., said that the triode relay was- only 
one of the many developments that had taken place in the 
Signal Service; the greatest credit was due to the officers of 


that service, and to the wireless telegraph &mateurs who had 


enlisted and had done very valuable work. He asked what 
was the relative value of the relay compared with the use of 


valves without relays. i | 


Briefly replying, Capt. TURNER said that the comparison be- 
tween the triode relay and the coherer was very apposite ; it 
was to all intents and purposes a coherer, but was more man- 
ageable. The coherer, however, was not operated by potential 
but required an appreciable amount of power; the grid of the 
Listening-in 
was certainly necessary, and there was no difficulty in using 
a separate receiver, but the valve relay could not. be used as 
He agreed that the loss of the distinc- 
tive note of the sending station was regrettable. ; Electrical 
quenching was much superior to mechanical; the interquench- 
ing system relieved the relay of chattering, and only had to 
quench once per dot instead of, say, five times. The possi- 
bility of dead-on tuning was very important; it offered 
a great advantage in c.w. signaling as compared with the 
spark system. By setting the grid potential very near the 
threshold the decrement, was reduced almost to zero, and the 


relay could be regarded as taking no power. 


an auditive receiver. 


oscillating system became exceedingly.sensitive for selection. 


1 


THE INSTITUTION OF ELECTRICAL - 
| ENGINEERS. AES. 


CONVERSAZIONE AND DINNER. 


AFTER an interval of five years, the Institution of Electrical 
Engineers last week resumed the annual social functions 
which in pre-war days were so highly appreciated by the mem- 
bers and their friends. The conversazione was held at the 
Natural History Museum, South Kensington, on Wednesday, 
H. Wording- 
ham, C.B.E., President I.E.E., and Mrs. Wordingham, sup- 
ported by the Council. The special purpose of the conversa- 
zione was To meet the members of the Institution who have 
‘served in H.M. Forces during the War," many of whom 
were present in uniform. There was a very large attendance, 
Over 2,000 of the members 
have served in the war, of whom 160 gave their lives in the 


June 25th. the guests being received by Mr. C 


numbering some 1,300 persons. 


cause of liberty and civilisation. 
With hi 


E 


customary independence of precedent, the pre- 
sident introduced a happy innovation in the shape of a speech 
of welcome to the guests, which is reproduced below: 
Ladies and gentlemen,—On this jovful occasion our do- 
minant feeling must be one of thankfulness; primarily to 
God for having brought this nation through this crisis in its 
history in triumph shared with its noble Allies, and fof the 
peace which is the immediate consequence of that triumph. 
Thankfulness also for the bringing back in safety of those 
who are with us to-night. and whom we are assembled. to 
welcome and to honour. Secondarily are our hearts thankful 
to those whom He has used as His instruments in the persona 
of those who have fought and man 


] у of whom have died to 
secure that triumph and peace. | | 


^ 


/ | 
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It is no hypocrisy to say that we have not won this war ip 
eur own strength. Although we ‘were fully warned we were 
utterly unprepared. We had but a handful, as armies now go, 
of trained men, a Navy which we are assured on the highest 
authority was deticient in certain vital respects, we had prac- 
tically no hospital ships or ambulance trains, no adequate 


supply of suitable armament, and we were matched against ' 
a nation which had spent forty years in steady preparation, 


which had sucked the brains of every other nation for ideas 
and inventions, which stopped at no degradation in the 
practice of war, using the foulest methods of the vitriol 
thrower and murderer, and yet we won. We may say it 
was due to this man or to that, to the sailor or the en- 
gineer, to our money, or to our cleverness, but if we are 
honest we shall say that we owe it to God's goodness and 
mercy. 

It is true that many of those who stayed at home have 
been just as indispensable as those who have fought, and 
they have done their utmost to contribute to the result of 
the nation’s effort, but after all nothing can come up to the 
services of those in the field. They have worked as hard as 
any for longer hours than most, and over and above all 
they have faced the foe at close quarters. It was no ordinary 
foe, but a foe without a spark of bonqur, chivalry, or human 
feeling, а foe full of bluster when victorious with overwhelm- 
ing odds on his side and a craven and snivelling coward 
when beaten. А foe with whom though he sign a treaty of 
peace we must ever be alert to watch lest at the last he 
sting us like an adder. 
„We as engineers are specially proud of our men because 

while a large proportion entered the’ ranks, the greater num- 
ber subsequently earned commissions. We are proud of their 
merit, but especially proud because the facts show that an 
engineer's training fits him for administrative work and the 
command of men. 

The Council considered many ways of welcoming back those 
whom we desired to honour, but we felt that nothing could 
be better than this conversazione, because it gives all mem- 
hers an opportunity of talking to one another “personally. It 
is five years since the last conversazione; few of us have 
escaped bitter loss in that time, and the thoughts of many 
of us will be with those no longer with us. We shall not 
diminish the heartiness of our welcome to. those among us 
to-night because we do not forget those who have not re- 
turned. Let those who are bereaved join heartily with the 
others in welcoming home the men who have been spared 
to those who love them. To one and all, whether they come 
from land or sea or air, I extend the warmest, heartiest, and 
sincerest welcome from every member of this Institution. 

Amongst those present were: Sir Charles Bright, F.R.S.E., 
Lieut. Sir A. Whitten Brown, K.B.E., Sir Thomas O. Cal- 
lender, J.P., Colonel Sir T. H. Holdich, Sir H. E. Haward, 
K. T., Rear-Admiral Giuseppe de Lorenzo, Sir Henry Penson, 
Sir Francis T. Piggott, Sir R. Henry Rew, The Rt. Hon. Lord 
Shandon and Lady Shandon, Major-General Sir A. W. Stuart, 
C.B., and Sir Harry Wilson. | 

There were also present: Messrs. L. B. Atkinson, F. W. 
Crawter, J. Devonshire, J. S. Highfield, J. F. Nielson, C. C. 
Paterson, O. B. E., W. R. Rawlings, C. P. Sparks, Colonel Н. 
C. Sparks, C. M. G., D.S.O., M. C., and Mr. W. B. Woodhouse, 
Menibers of Council; and Mr. P. F. Rowell, Secretary. 

The entertainment was exceptionally elaborate, the Western 
Gardens being thrown open on this occasion; the bands of 
the Royal Regiment of Artillery. (conducted by Lieut. E. C. 
Stretton, M.V.O.), and H.M. Coldstream Guards 5 
by Major J. Mackenzie-Rogan, M. V. O., Mus. 
formed programmes of music, and concert parties gave excel- 
lent entertainments in the Central Hall and the gardens. 
Many members attended from the provinces, 1 a 
Шиш who were present at the I.M.E.A. Convention. The 
function was thoroughly enjoved. 

The annual dinner was held at the Connaught Rooms, on 
Thursday, June 26th; Mr. C. H. Wordingham presided, and 
there were some 320 guests, Including Mr. C. O. Mailloux, 
Past-President Ann. I. E. E.; Sir G. Н. Makins, G. C. M. G., 
Rear-Admiral Giuseppe de Lorenzo, K. C. M. G.; Lieut.-Gen. 
Sir W. T. Furse, K. C. B., D. S. O.; Rear-Admiral F. L. Field. 
C. B.; Colonel Sir A. M. Ogilvie, K. B. E.; Sir Evan Jones, 
Bart.; Col. Sir T. Holdich, K. C. M. G.; Sir Robert Hadfield, 
Bart., F. R. S.; Sir H. Rolleston. K. C. B.; Sir Frank Heath, 
K. C. B.: Sir H. P. Burt, K. C. I. E.; Brig.-Gen. C. P. Martel, 
C. B.; Prof. C. H. Tees, F. R. S.; Dr. C. R. C. Lyster; Dr. E. 
Hopkinson, M. P.; Col. C. О. Armstrong: Dr. G. B. Batten; 
Mr. Stanley Machin; Mr. Roger T. Smith; Mr. W. Noble, 
and many members of the Council of the Institution. 

After the loyal toasts, in the absence of Sir H. Greenwood, 
Mr. О. O. Mailloux proposed ' The Institution of Electrical 
Engineers.’ to which, he said, he had looked up with ad- 
miration from his сагу youth: himse'f one of the founders 
of the American Institute of Electrical Engineers, he highly 
prized his membership of the British Institution. which had 
brought him into contact with sume of the greatest men in 
eclence and engineering. Не recalled the great tour of the 
Institution throughout Great Britain in 1901—a tour which, 
on account of its surpassing interest and faultless organisa- 
tion, was & model of its kind. In the United States during 
the war a profound respect for the great unboasting 
‘British ” had grown up; Amerioans had not been so cordially 
disposed towards Enaland during the Boer War. as she then 
was not so friendly towards France as towards Germany, but 


Doc.) per- 


while England might 5 iie she always recovered 
from them, and Americans admire d the British for the Way 
in which they had made good.“ Thee were a great people, 
who triumphed over all obstacles without talking about 
themselves, and he was glad to be privileged to express the 
feelings of gratitude of the Americans to them for the work 
they had done in setting the world right. The Institution 
had played a great part in the war; many of its members 
had laid down their lives in order that the world might, live, 
and if the war had done nothing else, it had taught the 
Americans to respect and admire the British nation, and to 
claim brotherhood with it. They had eagerly looked forward 
to being allowed to come into the war side by side with 
England. The American Institute and the British Institution 
had always worked well in parallel, and the war had brought 
them ino closer synchronism, without any cross currents— 
now they would work together better than ever. 

In reply, Mr. C. Н. Wordingham said it was peculiarly 
appropriate that the toast should have been proposed by an 
American; the two peoples had fought shoulder to shoulder 


in the war, and were co-operating more closely than ever 
. before in electrical work. The British Engineering Standards 


Association was helping in the evolution of the Amencan 
Standards Association, and he hoped that in all technical 
matters they would co-operate and exchange information with 
the Americans, and foster even more cordial relations than 
in the past. The Institution represented the whole of the 
British electrical profession and industry; the membership 
was close upon 5,000, and they had been working in close 
relationship with other associations, with the happiest results. 
A committee had been dealing with the vital question of the 
Electricity Supply Bill, and the Council would shortly send 
forward its considered opinion as representing all branches 
of industry. The Institution was preparing to help the Elec- 
tricity Commissioners by appointing a representative com- 
inittee to consider the whole question of overhead mains and 
electrical transmission; a research committee ggd been study- 
ing underground cables, and hoped to lay before the Electricity 
Commissioners a great deal of valuable information; a Сопі- 
пее on Patents, with Mr. Mordey as chairman, had pro- 
duced a most valuable report, and had prepared a workable 
scheme for an Einpire patent. It was understood that the 
Institution building would be restored to them very shortly, 
and they hoped to return to it in September. The electrical 
industry was unique in its variety and scope; no other in- 
dustry could be compared with it. It was impossible to applv 
to such an industry any cut-and-dried scheme, and this was 
particularly true in respect of research. The ‘hard and fast 
constitution of the Research Departinent was not applicable 
to the electrical industry. which well understood the value 
of research, and he hoped the authorities would give a sympa- 
thetic ear to its special needs, and would allow the electrical 
industry to conduct its researches and receive assistance on 
the lines put forward by its accredited representatives. 
Another point of the first importance was that the industry 
was in a state of rapid flux, especially in the supply branch; 
conditions were constantly changing, and every encourage- 
ment should be given to individual enterprise and invention. 
Every Government contro! should be as light and elastic as 
possible, and the wishes of the industry should be taken into 
consideration in every case, by consulting the Institution. 
He proposed that the following message should be sent to 
the kindred institutions in the United States, France, Italy. 
and Japan: “ Fraternal greetings to tbeir brother electrical 
engineers, allies in war and peace, from members of the 


British Institution of Electrical Engineers assembled at the 


first festival since the outbreak of war in 1914.“ 

Mr. Н. B. Woodhouse, Past-President, proposed. Our 
Guests,” and remarked upon the extraordinary ramifications 
of the electrical industry, which was involved in every branch 
of science and industry, peace and war. He referred to the 
distinguished guests present from Italy and the United States, 
as well as our own representatives from the military services, 
and the recent shortening of the Atlantic crossing bv British 
and American airmen. of whom the former was a member 
of the Institution (Sir A. Whitten Brown). 

In reply, Rear-Admiral F. L. Field, C. B., Director of Tor- 
podoes and Mining. drew a contrast between the early 
days of his service when electricity had no place on board 
ship, and the present time, when a modern warship was a 
mass of electrical apparatus. The difficulties of the naval 
electrical problems were enormous, and the whole equipment 
had to be built up in pre-war days without knowing what 
the effect of an action at sea would be: those who had been 
associated with the work under their distinguished president 
in solving these problems must have had the greatest satis- 
faction in seeing the electrical equipment pass through the 
test of battle satisfactorily. On the outbreak of war many 
electrical engineers offered their services, and innumerable 
schemes were tried; thev had rendered enormous assistance 
to the Navy at sea and ashore. The Navy ought to have 
had before the war members of the electrical profession work- 
ing in its experimental establishments on mining, wireless 
telegraphy, and other branches of the service; the naval 
authorities had learnt the lesson, and in future thev would 
have such assistance in time of peace. 

Lieut.-Gen. Sir W. T. Furse. K.C.B., D.$.O. Master- 
General of the Ordnance, replving to the toast, said that 
hefore the war they had suffered from the evil of loving to 
dwell in watertight compartments; the war had taught the 
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whole country what the profession of arms really meant. 
They had benefited enormously by the skill, energy, and 
enterprise of the electrical engineers, and they wanted that 
help to be continued. A very important comunittee was sit- 
ting with regard to the future of the Roval Engineers; a 
report would soon be issued, and would show that the liaison 
which the war had fostered between the Royal Engineers and 
civil engineers must be preserved. In spite of the League 
al Nations, they must be prepared for the next war. and 
the best preparation would he that electrical engineers should 
sit on the military research committees, and that the civil 
research committees should not forget the applications of 
science to warfare. 

The company afterwards adjourned to the reception room. 
and passed a pleasant hour in renewing old friendships and 
cementing new ones. А programme of musie was provided 
by the British Imperial Orchestra, and the entertainment 
was in every way successful. 


————— 
\ 
CORRESPONDENCE. 


Letters received. by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published. 
unless we have the writer's name and cddress in our possession, 


Tariffs op Imported Manufactured Goods. 


Mr. Belling's insistence on the necessity for protection for the 
electrical engineering industry led me to refer again to а book on 
Protection published in 1901 by an eminent pioneer electrical manu- 
facturer. He wrote: — I am a manufacturer, My case is that of 
every producer in this country. My capital and business are 
imperilled ; the living of the thousands of workmen I now employ 
is at stake, and if the safeguards for which I plead are denied me, 
1 shall be compelled to cease to be a producer." .. .. "I venture 
to make this prophecy, that by 1912 there will be no history of 


English Free Trade to record. There will be either xo Trade, or 


there will be Protection.” | 

Need I inform Mr. Belling that the author of this statement, 
which is as clean-cut and emphatic as his own, was the head of a 
very large and successful electrical manufacturing firm, whose 
employés and capital bave not only survived the perils of Free 
Trade, but have even increased many-fold since the prophecy was 
ща Је. Of course this does not absolutely prove that Mr. Belling 
is wrong in his day, but it gives substantial grounds for hope that 
his fires will bring comfort to himself and others for much longer 
than he fears. 

Great importance ig attached to the advantage which an 
American manufacturer has in the large reserved home market, 
but it is quite unfair to imply that every one of them is able to lay 
himself out, like Henry Ford, to cater for the majority of the 
100 millions of people. In every line of business there must be 
scores or hundreds of firms competing for and djviding the trade 
80 that the advantage of quantity manufacture will be in pro- 
portion to the output of individual firms, and not in proportion to 
the size of the country. I should like to ask Mr. Belling if he is 
prepared to atate from actual knowledga that no manufacturer of 
electrical heating appliances. on his scale of output. can exist in 
the United States. Ifsmall firms can exist over there, there is no 
reason for losing heart over here. | ё 

The fact that America, Germany, and Japan have rapidly forged 
ahead behind tariff walls is given as the most convincing general 
proof of the advantages of Protection—a kind of summation of the 
petty pros and cons which must carry conviction to the meanest 
intelligence. I grant that the fact is undeniable, but submit that 
the inference is wrong unless it can also be shown that all tariff- 
walled countries with manufacturing possibilities, such as France 
and Austria, have developed likewise. As thia is manifestly not 
the case, there must be other factors of very great, or even greater, 
importance, and I suggest that one of them is the wider and 
deeper cultivation of scientific research and method. My suggestion 
is even supported by the highly-technical nature of most of the 
articles mentioned as typical of the high-grade products which we 
obtain from Germany and America. 

Mr. Belling is inaccurate in many of his statements. of which I 
have only space for one illustration. He states that articles 
imported from tariff-walled countries are inrariably (the italics 
are mine) of the highly-skilled, high-wage paying class. Surely 
ore of the planks of the Protectionist platform is the discourage- 
ment of the import of the products of sweated labour. | 

The most interesting and striking of Mr. Bellinz's statements is 
as lo the effect, of tariffs on the type of the world's work which 
ultimately falls to a country, and he suggests that we are on the 
way towards becoming a nation of unskilled manual workers. This is 
a very complex problem in economics, but Free Traders have good 
reason for general optimism in the utter failure of the forecasts of 


the propheta of decadence of 15 years ago after a lapse of time 


Which they themselves considered more than sufficient for an 
endurance test. We are still a manufacturing nation, but. 
unhappily, our future is threatened by graver perils than those of 
either Protection or Free Trade. 

Е. Greenhalgh. | 


Bolton, June 284, 1919. 


LEGAL. 


WOBKMEN’S COMPENSATION CASE. 


AT Preston County Court, last week, Messrs. Dick, Kerr & Co. 
asked for the termination or diminution of the weekly payment of 
compensation in respect of an accident on August 20th, 1918, 
which led to the amputation of a portion of the second finger on 
the right hand of Sarah Ellen Miller through a shell falling on it. 
It was argued that respondent was now able to work, either at her 
o'd occupation ог some other. | 

JUDGE STURGES estimated respondent's earning capacity at 
£1 a week, and reduced the weekly payment to 15s. 


BREACH OF ELECTRICITY REGULATIONS. 


AT the Manchester Police Court, on June 25th. the Hill Crest Oil 
Co., Clayton, were summoned for a contravention of the electricity 
Regulations. 

Mr. W. H. SEAL, for the prosecution, said the case was founded 
on the Regulations as to adequate safeguards against persons sus- 
taining electric shocks. A boy named Robertson was using a 
portable electric lamp whilst flue cleaning, when he touched the 
live wire of the lamp, and was practically electrocuted. 

Mr. BRANTHWAITE admitted that a technical offence had been 
committed. The lamp was installed for the purpose of inspecting 
the oil stills of the works. It was never contemplated by defen- 
dants that it would be used for any other purpose. 

A fine of £10 was imposed. 


MARCONIS WIRELESS TELEGRAPH Co. r. THE CROWN. 


MR. JusTIcE A. T. LAWRENCE on Monday, June 30th, sat again at 
the Royal Courta of Justice for the assessment of damages due to 
the Marconi Wireless Telegraph Co. in.respect of a breach of con- 
tract, by which the Marconi Co. were to construct an Empire chain 


of wireless stations. 


The claim by the Marconi Co. is £7,181,771, based on a royalty 
of 10 per cent. on the gross receipts from the stations to which, 
they claimed, they were entitled under the contract for 28 years. 

Mr. GODFREY ISAACS. managing director of the Marconi Co, 
was further cross-examined by the Solicitor-General. The Solicitor- 
General put to the witness some tables of cable traffic from 1904 to 
1913, and suggested that in no cgse did they show a 10 per cent. 
increase. 

Mr. Isaacs disagreed. He said the 1910 return showed an in- 
crease of 102 per cent., the 1912 an increase of 11 9 per cent., and 
the 1913 an inorease of 18:9 per cent. То go back to 1904 was, he 
thought, going back too far, as conditions had changed 8e much 
since then. Mr. Isaacs had previously instanced the Marconi wire- 
less service with Spain to show how wireless traffic increased. 

The SOLICITOR-GENERAL asked whether this increase was not 
due to the strike of Spanish telegraphists ? gr 

Mn. Isaacs replied in the negative. He said the Spanish service 
was only begun in March. It showed ап increase week by week, 
and the last week in April showed a іза о of 40,000 words, which 
was equivalent toan annual traffic of 2,000,000. The traffic fell off 
during the strike. 

The SOLICITOR-GENERAL put questions to Mr. Isaacs about the 
stations which were provided for in the contract. 

Itwould, said WITNESS, have been possible to communicate with 
Australia from Singapore. | 

The SoLICITOR-GENERAL: The Australians are not going to 
use Marconi, are they '——M&. Isaacs: I don't know on what 
authority you say that. | 

They have refused, have they, not/—l am quite sure they 
have not. | 

The SOLICITOR-GENERAL closely questioned Mr. Isaacs about the 
company's unexpired patents, and 

бв EDWARD CARSON mentioned that the company had given 
the Crown every possible information. 
"even gone to the length of asking us for alist of our future 
inventions." 

MR. ISAACS said it was true the Federal Telegraph Co. established a 
wireless service between San Francisco and Honolulu in 1912. 
That was a distance of 2,100 miles. He believed it involved the 
use of the Marconi receiving patents. The American Navy Depart- 
inent had established wireless bet ween Honolulu and the Philippines, 
a distance of 4,600 miles, and this involved, he believed, the use of 
some of the Marconi patents. The U.S. Navy authorities also had a 
station near Washington, where, he thought, the Poulsen system 
was in operation. He believed it communicated with Darien, in 
the Panama Isthmus. These stations, being strategic, did not 
compare with commercial stations. Witness said he had not heard 
of other stations which counsel suggested the U.S. Navy Depart- 
ment had erected on Guam Island, in Alaska, and other places. 


He understood that the French Government had erected Poulsen - 


вувіет stations at the Eiffel Tower and at Nantes. Е 
At a later stage Mr. Isaacs declared that the Poulsen arc system 
was a thing of the past. | 
'The hearing was adjourned. 


р 


Electric Vehicle Construction in Sweden.—A new com- 
pany has lately been organised in Stockholm, with the title of the 
Svenska Elektrobil Aktiebola, to establish works for the con- 
atruction of electric motor vehicles. 


They have," he said, . 
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BUSINESS NOTES. 


Sale of Government Machine Tools.—An important 


gale by auction of engineers’ machine tools has been recently con- 
ducted by Messrs. Fuller, Horsey at the National Projectile 
Factory, Lancaster, involving the realisation of machinery to the 


value of about £150,000. The tools included lathes, drilling 


machines, shapers, slotters, and planers. This was the first sale 
held by the Government in which the principle was followed that 
every second-hand machine before being offered should be put in 
such a condition that a purchaser could immediately set it to work 
in profitable production. Buyers came from places as far apart as 
Greenock and Brighton, Yarmouth, and Plymouth. 


Industrial Relations.—A meeting of the General Council 
and members of the National Alliance of Employers and Employed 
will be held to-day (Friday) at the Caxton Hall, Westminster. 
when addresses will be given by the Right Hon. Arthur Henderson 
and other members of the National Industrial Council, and a dis- 
cussion will take place on the effect upon the work of the Alliance 
of the establishment of an Advisory Council of Employers and 
Employed as recommended by the Committee of the National 
Industrial Council. In the evening Lord and Lady Brassey are 
entertaining the members of the National Alliance to an evening 
party at 24, Park Lane, W. The National Alliance has now 
established 30 Joint Committees of Employers and Employed in 
various provincial centres. 


Prohibition of Imports of Electrical Machinery, &c.— 
The Londen Gazette of June 27th contains notice of a proclama- 
tion prohibiting the importion into the U.K. of the following 
articles except under licence by the Board of Trade :— 

Chemical goods of all description. | 

Electrical goods and apparatus, including electrical plant and 
machinery of all kinds and insulating materials of all descriptions. 

Scientific, mathematical, and optical instruments. 

Tungsten powder and ferro tungsten. 


The Lead Market.—In their report, dated June 28th, 
Measrs. G. Cawson and Co. say that lead is being offered from 
Australia for forward shipment down to £22 s., and this will no 
doubt continue ; the high price of silver must tend to increase the 
output of lead. Germany, too, is offering lead in Holland and 
Scandinavia far below the parity of London prices, and at the 
present rate of exchange they are nominally making a large profit ; 
in fact, if exchange does not improve, they can sell to these 
countries quite below this market, and thus stop oyr export trade. 
If after Peace is signed they are allowed to sell here, we may still 
see a continued flat market. Consumption is not satisfactory, 
although electrical works are using a fair quantity of lead; in 
other directions the demand continues very poor.” 

Messrs. James Forster & Co., reporting on the same date, вау :— 


„Controlled lead remains at £24, with special terms for large quantities. 

are from the fact that current prices are certainly below costs to most 
producers and that Sonenn gion is increasing steadily, there seems to us little 
to go for in buying forward. Stocks are too large to admit of rising values. 
Mr, Govett, at the yearly meeting of the Zinc Corporation, stated that the 
stock in Government hands and in Australia alone amounted to 330,000 tons—a 
truly gigantic quanti, and equal to 14 year’s wer consumption here. 
Without careful nursing, prices are bound to go lower, but the stocks are in 
strong hands. 


Trade Schemes for Chile. Det Norske Aktreselskab, for 
Elektrokemisk Industri and its associate the Norsk Industri- 
Hypotekbank, are about to establish a branch in Chile under the 
style of the Electro-Quimica Limitada, Compania Chileno-Noruega 
Industriali Financiera. Its object is to employ hydraulic power 
for the development of Chilean industries, to exploit new patents, 
and to give financial support to industrial undertakings generally 
‚ (factories, mines, railroads, telephones, &c.). The business will be 
organised in three sections—industrial, financial, and commercial, 

the last under the title of Transactor," having а separate exist- 
ence. The head office will be at Valparaiso, but branch offices will 
. be opened in different parts of the Republic. Chilean capital will 
be invited to share in any new industries started. 


Associated Action by Driviug Chain Makers.— During 
the war British driving chain manufacturers were enabled to meet 
the unprecedented demands of the Allied Governments by acting 
in co-operation. They have now formed a permanent association 
for fostering the use of chain gearing and reducing the cost by 
means of standardisation and the elimination of unnecessary sizes, 
thus securing increased output and more efficient research. From 
an advertisement relating to the matter, which appears on another 

e to-day, it will be seen that the firms acting in collaboration 
are the Alfred Appleby Chain Co., Ltd., Brampton Bros., the 
Coventry Chain Co., and Hans Renold, Ltd. 


Canadian Developments.—The British firm of Baldwin’s, 
Ltd., iron and steel makers, who are opening tinplate works in 
Canada, recently purchased British Forgings, the Canadian 
Imperial Munitions Plant at Toronto, which, according to the 
Swansea correspondent of the Daily Telegraph, possesses one of 
the finest ranges of electric furnaces in the world. 


Edison Electric Vehicle Works at Birmingham.—4A*+ 
mentioned in our Contracts Closed column to-day, a works for 
the construction of electric vehicles is being established in the 
Birmingham district by. MESSB S., EDISON ACCUMULATORS, LTD. 


Enfleld-Ediswan Cable Works, Ltd.— The business and 
other assets of the Enfield Electric Cable Manufacturing Co., Ltd., 
have been acquired by a new company formed under the above 
title, with a capital of £200,000. The Enfield Electric Cable Co. 
was the purchaser of the goodwill, plant, Ko., of Messrs. Connolly 
Bros.. Ltd. 


Catalognes and Lists.ä— THE British WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co. LTD., Trafford Park, 
Manchester.—A number of new publications, illustrated and 
descriptive, have been issued as follows :—No. 86/8-3 dealing with 
oil-immersed motor control units for slip-ring type motors: 
332/1-1, relating to consumers’ oil switch cubicle (type B); 
L344/2-3, showing D.C. ammeters and voltmeters, type R (moving 
coil). Two other leaflets give descriptive notes respecting round, 
sector and edgewise instruments shown on L344/2-3. 

MeEssrs. SIEMENS Bros, & Co., LTD., Palace Place Mansions, 
Kensington Court, London W. 8.—Leaflet. describing their chain- 
type cable hooks, and giving prioes and illustrations of same. | 

Мв. KENNETH HoGGay, Stechford, Birmingham.— Priced leaflet 
containing specification particulars of the Idobuff polishing 
motor for D.c. 

Messrs. Woop & CAIRNS, LTD., 5 to 9, Meuse Lane, Edinburgh. 
—Abridged monthly trade list (16 pages), tabulating particulars 
of & wide range of electrical accessories. 

THE GENERAL ELECTRIC Co., LTD., Queen Victoria Street, 
London, E.C. 4.—Leaflet No. F 2224, giving brief illustrated par- 
ticulars of their " Buoy " hand lamp. 

Messrs. PYRENE Co., LTD., 19-21, Great Queen Street, Kingsway, 
London, W.C.2.—Illustrated circulars stating the special features 
of the Pyrene fire extinguisher, and setting forth ita merita in 
dealing with electrical fires. A long list of electricity stations 
and other publie and industrial users is given. 

THE BRITISH ELECTRICAL AND MANUFACTURING Co., 2. St. 
Nicholas Buildings, Newcastle-on-Tyne.- -Pamphlets dealing fully 
with their " Solum " aluminium solder. A report on tension tests 
is given, also instructions for use. 

THE '"Easy-Fix " FiTTINGS Co., 66, Victoria Street. London, 
8.W.1.—Leaflet and List A describing the- Easy-Fix `` conduit 
fittings, for the rapid fixing of switches, ceiling roses, &c., without 
screws. 


G. E. C. Launch Party.— The G. E. C. travellers’ launch 


party, consisting of a company of about 56, took place on June 
21st. Mr. H. Hirst (chairman) and Mr. M. Railing (managing 
director) of the General Electric Co., Ltd., were present. &Startin; 
from Richmond on the Rirhmond Belle at 10 o'clock, Staines was 
reached about 3.30. Lunch and tea were served on board. The 
musical programme was carried on all day, and everyone assiste | 
in making the trip a success. А good many interesting photo- 
graphs were taken. Richmond was reached at 9.30 p.m. The last 
similar outing was held on Saturday, July 28th, 1914. 


New French Companies.— Under the style of Le Fil 
Dynamo, there has been formed at Lyons a company with a 
capital of 500,000 fr., whose objecta are the manufacture of electric 
conductors, wire and cables, bare or insuláted. 

Paul Forget et Cie. is the name of & company constituted at 
Paris for the supply of electric equipment for automobiles and other 
electric operations. 

With the title of S. I. D. E. (Société Instruments de Précision et 
Dynamophare Eyquem), а company has been established at Paris, 
with a capital of 2,300,000 fr. for the manufacture and sale of 
scientific instruments and apparatus, and electrio, telegraphic and 
telephonic apparatus, &c. 

At Limoges Borde, Charbonniaud et Cie. has been constituted for 
the application and use of electricity in all its forms. 

The Compagnie Générale Electrique de Nancy has been 
authorised to increase its capital to 15,000,000 fr. by the issue of 
18,000 500-fr. shares. 


A Welding Inquiry.——MR. C. A. STELLNER, 936, Mission 
Street, San Francisco, Cal., U. S. A., desires manufacturers to send 
him literature regarding quasi-arc welding equipments and on the 
welding of ships and barges, as he is going to teach welding in a 
Chinese shipyard. 


Trade Announcements.—Mrssrs. PAYNE GALLWEY, 
Brown & Co., engineers, have recently reopened business at 
49, Queen Victoria Strgat, London, Е.С. The partners, both of 
whom have been demobilised, are J. Payne Gallwey, late Brevet 
Lieut.-Col., R. E., aid- Mr. C. L. Brown, A. M. I. E. E., Lieut., R.E. 
Both have been associated with mechanical, electrical, and 
colliery work for many years. The firm will avt as manufacturers’ 
agents for colliery, factory, &c., engineering supplies. plant, &c., 
for home and export. The staff consists of disabled officers only. 

THE SOUTH OF SCOTLAND ELECTRICAL AND MECHANICAL 
ENGINEERING Co., LTD., have commenced business at 18, Rae 
Street, Dumfries. 

MEssks. POOLEY & AUSTIN have removed to 34, Broadway. 
Westminster, S.W. ]. Telephone number and teleyraphic address 
unaltered. This chanye also refers to the London business of 
Mawdsley's, Ltd.; Е. & A. Parkinson, Ltd.: I. Frankenburg and 
Sons, Ltd. ; and Park Royal Engineering Works, Ltd. 

Messrs. F. HOWARTH and W. HOWARTH, who have recently 
heen demobilised after service with H.M. Forces, are shortly 
recommencing business as electrical engineers at 18А, Market 
Street, Church. 

THE ACME ELECTRIC TRACTION Co. have removed their office 
from Finsbury Pavement to Acme Works, Seven Sisters Road. 
Tottenham, N. 15. 


Plant for Disposal.—The Disposal Board of the 


Ministry of Munitions invites offers for the hydraulic plant at 
Cleveland Steel Works, South Bank, Yorke. See our advertisement 
pages to-day. 


Catalogues Wanted.— Electrical catalogues are wanted 


by Мв. C. E. CAMBAGE, c/o Mr. J. E. Dyson, electrical engineer and . 


contractor, Birhouse Lane, Crossland Moor, Huddersfield. 
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Liquidations.—RicHARD Hornspy & Sons, LTD.— their public utility undertakings, and their building up of means ef 
Meeting called for July 28th, at 75B, Queen Victoria Street, communication, and in the supply of machinery for their industries. 
London. E.C.1, to hear an account of the winding-up from the We should continue to be their best customer as in the.past. The 
war had impoverished all nations во that they were short of money: 


liquidators. | о t 

GEORGE. SCHULTZ & Co. LTD.—Mr. D. Е. Basden, 33, St. what counted to-day was merchandise or raw material, not money. 
Swithin’s Lane, London, E.C., has been appointed liquidator in They would fare better by sending us their raw material in 
place of Mr. W. A. Scott. who has resigned. exchange for products which we manufactured, than buying those 


: ; Е products, nominally cheaper for money, which was fluctuating. in 
Plant for Sale.—Bexhill Corporation Electricity Depart- value. from countries which had no need for raw materials. With 
ment invites offers for two band-fired water-tube boilers, with this in view, both we and they must try to develop the closest 


superheaters, хе. For particulars see our advertising pages to-day. business relations, and increase the exchange of commodities 
| HM ; between the British Empire and the great Republic of Brazil. 

Australian Industries.— A resolution in favour of taxing Dr. Souza Bandeira, replying, said that he was happy to have 

importa with a view to the development of Australian industries the opportunity of thanking the General Electric Go., Ltd., on 

has been passed by the Inter-State Labour Conference,—Times. behalf of the Brazilian Delegates, for the kindness with which 


: . “ , they had been received at the Osram Works, and he hoped the 

Glover's Almanac.— Coming at this Beason, Glover's dor iere interchange between Great Britain and Brazil would 
Almanac (Messee. W. T. GLOVER & Co., LTD., Trafford Park) ia be largely improved as the result of that visit. The Delegation 
always somewhat of a surprise—8 welcome a This is the 18th would propose the formation of an Anglo-Brazilian Chamber of 
issue. а fact which с its нине ў popularity; it ів Industry and Cominerce. They were highly delighted with the 
admirably produced, and undoubtedly represents a very oon- visit they had paid to the works. and hoped Brazil would afford 


siderable amount of thought and labour, the technical items being opportunities for exporting British manufactures. Dr. Roberto 
well-chosen and drawn from a wide range of sources, The Cochrane Simonsen said they were grateful for the warm welcome 
Almanac will be found hoth useful and interesting. they had received, and for the opportunity that the Federation of 


platinum Mining in the Urals.—According to a tele- Britieh Industries had given them of visiting many of the leading 
gram from Omsk from the Minister of 5 in Admiral works in Great Britain. London was the greatest port in the 
Koltchak's Government, improvements in platinum mining in the world, and the greatest market. Brazil was the richest country in 
Urals will result in a considerable increase in the output of this the world for waterfalls. They had 50,000,000 н.р., and that 
metal, which is likely ultimately to raise the rate of exchange of Should provide the General Electric Co., Ltd., with good oppor- 
the rouble.— Ii mE. í tunities. He asked those present to drink to the future prosperity — 

. of the General Electric Co., Ltd. 

The Late L.G.B.—On July 1st all the powers and duties Major-General the Hon. Sir Newton J. Moore, K. C., M.G., M. P. 
of the Local Government Board passed to the Ministry of Health. who responded on behalf of the directors, voiced their appreciation 
the question of the transfer to other Government Departments of of the sentiments expressed by their guests. It had been a great 
any existing powers or duties not relating to matters affecting or pleasure to the company to have the opportunity of enabling their 
incidental to the health of the people being reserved for considera- distinguished guests to see something of British industry, especially 
tion and decision at an early date. as far as their company was concerned. Their ambition was to 

: | take the place of the Germans. He thought that under the 
Visit of Brazilian Delegates to Osram Lamp Works,— capable direction of Mr. Hitst, whose qualifications for leadership 


On June 26th, as we briefly mentioned in our last issue, the of sueh an organisation were recognised by the business com- 
Brazilian Commercial Delegates paid a visit to the Osram Lamp munity, not only in this country. but in all others, assisted by the 
Works at Hammersmith, where they were received by the chair- ^ loyal co-operation of his colleagues, the managers, and workmen, 
man of the GENERAL ELECTRIC Co., LTD., Mr. Hugo Hirat. After their aspirations might be realised. | 


the two kinda of manufactures at the works—/.¢.. lamps on the one ; : 
hand and wireless valves on the other, had been Ышы! the Book Notices.—Congr atulations to the proprietors of 
delegates were shown over the works, and the party then pro- ` Punch on the production of a most excellent Summer Number 
ceeded to Claridge’s Hotel, where Mr. Hirst entertained them at (July 2nd, Is.) . Its contents are topical and largely of a Peace 
luncheon, In the course of his apeech, Mr. Hirst said he thought Celebration nature. The high reputation of tho paper is well 
a great privilege to be able to entertain the Brazilian delegates maintained. un | | | 
in the dual capacity of member of the Federation of British In- The M. & C. " Apprentices’ Magazine,” summer number, contains 
dustries and as chairman of the General Electric Co., Ltd. Although an interesting article on the redistribution of the mineral resources 
at the Osram Works they manufactured practically only a spe- of Europe under the Peace Treaty, by Mr. Sam Mavor, Reminiscences 
cislity, the state of the works was а fair reflection of the state of by Mr. Harry Edmunds, and a variety of other items. A new 
the industry in this country. The stable side of the works— feature is Coal-cutter Notes,” a subject of special interest nowadays. 


namely, the lamp-making—had remained stationary during the The Ministry of Commerce.—In the House of Commons 


five years of the war; they had had neither labour, skill nor on Monday, Mr. Bonar Law said it was the intention of the 


building to expand to increase their output, or to make use of the Government that the Board of Trade should be developed to per- 
suggestions and inventions of their expert staff. It was only now 3 : du pe 
that they could make good, and building work was already pro- form all the functions of a Ministry of Commerce. 


— 


gresing. They had lost little time since the Armistice, - Strike.— According to the Erening News of Monday, 70 
because they realised their task of catching up those for- women were among the 250 employés at Messrs. Falk, Stadelmann 
tunate competitors in America and elsewhere who did not suffer and Oo.’s electrical works, Farringdon Road, E. C., who struck 
through the war—indeed. who even improved their positions. On work on that day, demanding that every warehouseman should 
the other hand, on the wireless valve side they could show some- join the union. 


thing that owed its existence to the war. With the assistance of 
the Government, they had concentrated their energies on developing 
wireless valves, which had been most instrumental in the winning | | 
of the war. They were absolutely leading in this new industry. | 

With the assistance of these valves, communication amongst the | | 
Allies became possible where all other means failed. With the LIGHTING AND POWER NOTES. 


assistance of these valves, the submarine danger received its death- 


blow. With the assistance of these valves, aeroplanes and shipe Arbroath.—STREET Licutinc.—The question of gas v. 
could be brought safely into their landing places in the midst of fogs electricity for street lighting is being considered, and it ia to be 
and darkness. These valves would be of particular interest in a ascertained whether an arrangement can be come to with the 


country like Brazil, which was about to improve its means of E. L. and P. Co. for partial lighting of streets previously lit with 
communication. 


He wished they had time to visit the other works of the Genere] ^ rici | Е | l 5 
Electric Co. where they manufactured everything electrical. They Australia,—The decision of the Sydney City Council not 
had developed in such a manner that they were able to take on the to install a frequency changer, in connection with a supply of elec- 
biggest contracts in this or any country, and complete them with tricity from the Railway Commissioners’ Power House at White 
goods produced in theirown works. They were taking a prominent Bay, was the subject of a deputation to the Council from the E. T. U., 
part in helping to attain British supremacy in the electrical field in who feared a loss of employment, as unless additional power was 


the same manner as it was attained on the battlefield. He was made available before the winter of 1920, all extensions would have 
not one of those who doubted that this country was capable of to cease by August next, with the result that about 800 men 
rising tothat position. He was not one of those who thought that employed by the electrical contractors would be thrown out of 
the present unrest would lead to something more serious. He had work. The Mayor stated that the Council had given careful con- 
never visited Brazil. It had been their privilege to fit up one of sideration to the case, and did not think it was possible for the 
their principal mining companies (the St. John del Rey) with elec- frequency changer to be instailed in the time mentioned by the 
trical plant for many years. They had supplied San Paolo Railway deputation, also no definite agreement had been come to with the 
with a great deal of electrical material. But even had he known Railway Commissioners. The matter would be placed before the 
something of Brazil, after five years of war which isolated the Lighting Committee for full consideration. He stated that the 


different countries, and which imposed on every land the need of Council was shortly to consider a proposal to continue extensions 
self-preservation and self-development, he was sure Brazil had in cases where energy would only be used between 8.30 a.m. and 
changed to such an extent that a fresh study would be necessary. 5 p.m.; these extensions were possible through supplies of copper 
He was aware of their success in establishing textile and leather wire now being available from the Metal Manufacturers’ Works at 
industries, and of their boundless store of raw material, of iron ore, Port Kembla. The Council also was obtaining quotations for an 


of timber, of, coffee, cotton, cattle, and rare earths, and he was 8,000-K w. turbo-generator, to be erected in time to cope with the 
aware of the need in Brazil of public utility concerns. This winter load of 1920. Provided the plant could be erected by 
country had need of their raw materials, and was anxious to help Messrs. Willans & Robinson in the time stipulated, an order would 
them to develop tem. It desired a share in the construction of be placed with this firm. The Council in January last approved 
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of a recommendation to place the nex order for a main generator 
with them, owing to the cancellation of the 5,000-Kw. contract. 

The Melbourne City Council is contemplating the expenditure of 
£330,000, spread over two years, on extensions of,the electricity 
undertaking ; £147,000 will be spent in 1920. The extensions 
will include a sub-station, and the changing over from D.C. to 
three-phase. Р 

The Stephens Shire Council (Queensland) has made application 
for an Order in Council authorising the Shire Council to purchase 
electricity in bulk for power and lighting, and for a loan of 
# 15,000 tb finance the scheme.— Tender». 


Aylesbury.— Works SupPLv.—'The T.C. has decided to 
supply energy to the ink works of Measrs. Hazell, Watson and 
Viney, at a flat rate of 1°85d. per unit, but the firm has been 
approaehed with a view to accepting alternating current at 1°75d. 
per unit, with a coal clause. 


Bacup.—Loan  APPLICATION.— Тһе Electricity Com- 
mittee has decided to apply to the L.G.B. for sanction to the 
borrowing of £5,000 for the extension of mains and services. 


Ballymote (Со. $1150). —Рворозер E.L. ScHEME.—A 
company is being formed for the introduction of public electric 
lighting. ` 
— Bandon (Co. Cork).—PRoPoskp E. L. ScHEME.— The 
scheme proposed for the electric lighting of the town is now 
under the consideration of the Bandon Town Commissioners. 


Barnes (Surrey).—Contract DEMAND SysTEM.—The 
U.D.C. has decided not to replace the older type of prepayment 
met гв. owing to the cost of new ones, but to extend the contract 
demand system at present in use at workmen's dwellings, and the 
price of energy is to be increased to 3d. per week for 20 watts 
demanded, the first war-time advance. Chargea made for laying 
services to premises within 20 yards of any distributing mains 
since April 17th, when borrowing was sanctioned by the J.. G. B. 
are to be returned to the consumers. 


Bolton. —Repairs following upon the recent serious fire 
at the Spa Road generating station have now been effected. 


Bingley — YrAR’s Work1na.—The balance-sheet of the 
electricity department shows a loss on the past years working. 
The loss on revenue account was £876, the total loss, including 
interest and sinking fund payments, being £1.637. The chairman 
of the Committee said he estimated, through a revision of the 
agreement for power charges for the tramways of the Bradford 
Corporation, and the latest increase in lighting and power charges. 
an increase of £600 in the revenue for next year. 


Burnley.—Loan APPLiCATION.— The T.C. has decided 
to apply for sanction to borrow £2,500, for additional boiler 
plant, &c., at the Corporation electricity works, in order to meet 
the increasing demands. In addition, it is proposed to borrow 
£5,000 for purposes of cable extensions, which, it is estimated, will 
cover the next two years. 


Burton-on-Trent. — YEAR'S WoRKING.—The annual 
report on the electricity undertaking for the year ended March 31st 
last shows that the surplus was the highest on record, amounting 
to £5,258, compared with £3,313 last year. Revenue amounted to 
£34,955; working expenses, £21,256; interest, repayment of 
loans, contribution to capital expenditure, &c., £8,441. The sur- 
plus is appropriated as follows :—Capital expenditure in lieu of 
borrowing, £2,062 ; relief of rates, £1,000 ; renewals fund, £2,196. 
Income shows an increase of £7,751 compared with the preceding 
year, extra income due to war charges being £10,094. Costs com- 
pared with 1915 have increased by £13,669, The cost per unit 
sold has increased by 0°197d. per unit, or 22 per cent., and as the 
costs now exceed Id. per unit, there will be no payment to em- 
ployés this year under the profit-sharing scheme. Total units sold 
amounted to 4,837,740, an increase of 10°06 per cent. The plant 
capacity is now 3,900 kw., and the load factor 263 per cent. 


Cannock.—The Council has regained the power it 
formerly possessed in respect of electric lighting in the district. 
The seal of the Council was affixed to the deed of transfer from the 
Shropshire, &c., power company to the Council of the undertaking 
under the Council's Electric Lighting Order, 1901. The Council 
some years ago ceded ita powers to the company, receiving а pay- 
ment of £500 as a recompense. 


Cavan.—ProposeD E.L. SCHEME.—A public meeting 
decided to form a company for the electric lighting of the town, 
with a capital expenditure estimated at £6,000 and running 
«xpenses at £800 per annum. 


Coleralne.—PROPOSED E. L. SCHEME.—At a special 
meeting of the Urban Council last week, the clerk submitted the 
report and estimate prepared by Mr. Thomas, A. M. I. E. E., 
Londonderry, on the proposed electrical scheme for the town. 
The report gave the capital suma for three schemes :—Suction 
gas type of plant, £22,000; steam, £20,500; and water and 
suction gas, £24,500. As regards revenue, assumiug charges equal 
to present rates—8d. for shop lighting, 6d. for house lighting, and 
an average of 2d. for power—the annual revenue, assuming shop 
lighting equal to house lighting, would be £4,900. If they were 
able to secure the lighting and power for mills and factories, it 
would mean an additional outlay of £21,500, making the capital 
coat of the water and suction gas scheme, which he considered the 
best, £46,000. The matter was deferred till the members should 
have an opportunity of discussing the report. 


Continental,.—SwiTZERLAND.—At the last convention of 
the Swiss Association of Water-Power Engineers, at Basle, plans 
were brought forward for installing new power stations on Swisa 
soil in the regions of the Rhine, Reuss, Limmat and Aare. The 
projects include no fewer than 24 power stations with an aggregate 
of 300,000 H.P., with possibilities for extension to 1 million H.P. 

SPAIN.—AÀ concession has recently been granted for the estab- 
lishment of plant to utilise the water power of the river Seguro. 
near Alcantarillo de Jover, to generate electricity for lighting aud 
power purposes. 

FRANCE.—The Conseil Général of the Yonne Department has 
approved of the project for setting up three hydro-electric works 
on the River Cure, capable of supplying electricity to the who e of 
the Department and also to the neighbouring Departments. 

The Conseil Général of the Alpes Maritimes is now engaged in 
studying the ways and means of speedily utilising, preferably 
on the spot, all the hydraulic power of the Department. To this 
end, technical and financial schemes have been invited from all t! c 
leading manufacturing industries, which are to be forwarded to a 
Commission sitting at Nice. 

SWEDEN.—Among the new companies recently formed to 
establish central electric lighting stations and distribution plants 
are the Aktiebolag Sarna Elektrieitet, Sarna; the Aktiebols; 
Sanderyds Elektriskaverk, Sanderyd ; the Ballingslovs Elektricitet 
Aktiebolag. Bahlingslov ; and the Halsinglands Elektriska Aktie- 
bolag, Hudiksvall. 

A company has lately been formed at Lit with the title of the 
Lits och Kyrkes Elektriska Aktiebolag, to undertake the dis- 
tribution of electrical energy for lighting and power purposes in 
the two towns. 


Croydon.—PRoposeD ExTENSIONS.— The T. C. bus 
instructed the borough electrical engineer to prepare plans for the 
reconstruction of the generating station. 

LOAN SANCTION.—The T.C. has received sanction to a loan of 
£9.500 for electricity mains. 

Dublin—New Power RarEs.— The decision of the 
Corporation restricting the operation of the new electricity power 
rates to 12 montha—to the end of the June quarter, 1920 — waa 
based on the following reasons :—" That by the end of 12 months 
a more settled condition of working will enable the Council, in all 
probability, to make a reduction in the rates which are now 
necessary ; that the new Municipal Council which will be elected 
in January, will, before the end of June, 1920, have time to con- 
sider the position of the electricity undertaking ; and that by that 
time the Council will be in a position to judge how far the under- 
taking is likely to be affected by the proposal of Government 
control made in the Electricity Supply Bill." 


Dundalk.—PRorosED Loan.—The U.D.C. has approved 
of an increase in the loan, for which the L.G.B. sanction is to be 
sought, from £2,000 to £3,000, the addition being required to 
meet extension of underground mains. A eum of £500 will be 
needed for new service connections during the next three years. 


Edinburgh.— Ponronzl. LO. — At a meeting of the T.C. 
the amended scheme for the sea work at Portobello power station 
submitted by the Corporation Electric Lighting Committee, which 
recommended that a new contract with Messrs. Charles Brand and 
Son for the work be entered into, was criticised. It was pointed 
out that as late as March the estimate was £38,000, and now it 
had become £89,000. It was explained that the Corporation had 
sent in a claim to the Government in regard to the increased cost 
now of this work, which could have been done but for the Govern- 
ment stopping it owing to the war. That claim had been 
recognised by the Board of Trade. 


Egham.— Mars ExTENSION.— The E. L. Co. has in- 
formed the U. D.C. that it is prepared to extend the mains to 
various parts of the parish, provided £1,450 is contributed towards 
the cost. The Council has asked the company for terms for public 
lighting where mains are laid. 


Ellesmere Port.—PRov. ORDER. — Hooton and Ellesmere 
Port Electric Supply Co. has informed the U.D.C. that it is 
applying for a prov. order, and the Mersey Power Co. has 
applied to the B. of T. for permission to supply electricity to the 
works of the Ship Canal Portland Cement Co, The U.D.C. has 
decided to oppose the latter application. 


Faversham.— PRICE REvISION.— Under powers con- 
tained in а B. of T. Order, the T. C. has decided to advance the 
price of energy for lighting from 7d. to 9d. per unit as from 
August Ist next. | 


Fleetwood.— Price REVISION.— The U. D. C. has decided 
to increase the charges for electricity to 7d. per unit for the first 
500 per quarter for lighting purposes, 64d. per unit for the next 
500, and 6d. per unit afterwards: for power purposes 3d. per unit 
for the first 500 units, and 234. per unit afterwards. 


Halifax.—YeraR’s WorKING.—There is a profit of 
£9,609 on the working of the electricity undertaking for the year 
ending March 31st, compared with £12,283 for the previous year. 


Hebden Bridge.—AbprrIox AI BuLK  SuPPLY.—The 
U.D.C. has decided to ask the Halifax Corporation for a quotation 
for a bulk supply of electricity over that provided by the existing 
agreement, to be on the basis of a flat rate rather than a maximum 
demand. 

PRICE REVISION.—The charges for electricity for power pur- 
poses are to be increased 10 per cent., and the scale of discounta 
applicable to power consumers is to stop at 60 per cent. instead of 
624 per cent., as at present. 
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Honiton.— STREET LIdHTIXG.— The T. C. has decided 
in future to light the streets by electricity, on the ground of 
economy. 


Highley (Bridgnorth).—E.L. ScHEME.—AÀ meeting of 
parishioners has been held to consider the question of lighting 
the village by electricity, power for which would be obtained from 
the Borle Mill, 4 mile distant. It was estimated that the cost of 
the scheme would be £4,400, excluding the wiring of houses. The 
total expenditure would be £6,000, and 1 was estimated that there 
would be an income of £1 ‚040 and an expenditure of £600 per 
annum, including interest on borrowed money. The matter is to 
be farther discussed. 


Houghton-le-Spring.—PRic& REVISION.— The E. L. Co. 
announces that the price of energy for lighting is to be increased 
by a further 30 per cent., and for heating by 10 per cent., from 
The U. D.C. has asked the company for ап explanation 
of the increases. 


Hull.—Y xAR'8 Workinc.—The accounts of the Corpora- 
tion electricity undertaking for the year ended March 31st last 
show total income 4 144,369, an increase of £24,034; working 
expenses, £105,258 ; gross profit, £39,110. After meeting sinking 
fund and other charges, there is a deficit of £2,531. 


Irlam.—Proposep E.L. S'HEME.—At a meeting of the 
D.C., last week, the question of electric lighting was referred to, 
and the clerk was instructed to write to the Partington Steel and 
Iron Co., Ltd., in regard to the tentative arrangements they were 
5 the Council for the supply of electricity to the 

ч ulk, when the negotiations were suspended owing to 
the war. i 


Leeds.— Y sars Мовкіха. — The annual report on the 
electricity undertaking for the year ended March 31st last, shows 
that the total units sold (62,387,433) were 0'61 per oent. leas than 
in the previous year, due to the falling-off of 382.218 units, or 5°34 
per cent, in the sale of energy to the tramway department. The 
number of consumers increased by 5'49 per cent.; sales for power 
increased by 0°28 per cent. to 46,990,861 unita, and total Kw. taken 
by motors increased by 8'14 per cent. to 51,799 Kw. The number 
of users of electric light increased by 5°38 per cent. to 12,136, but 
energy sold for street lighting was about one-fifth of the pre-war 
sale. The number of consumers of electricity for heating purposes 
grew by 12°25 per cent. to 1,685, but the increase in units sold was 
only 0°72 per cent., or 8,445 units. Under the heading of resi- 
dential bulk supplies the number of consumers has decreased by 43, 
and the units sold by 201,800, or 26°97 per cent. Income shows an 
increase of £55,580, or 20'4 per cent., and expenditure £58,383, or 
22°3 per cent. ; the profit ав compared with the previous year is, 
therefore, reduced by £2,803. Out of the profit (£6,866) a sum of 
£6,217 has been contributed to the cost of permanent works, 
leaving a surplus of £649, against £277 last year. 
penses per unit sold were 0 72d. against 0'52d., and capital charges 
0°45d. against 042d. 

The maximum load fell from 24,920 KW. in 1917-)8 to 23,130 
KW. in 1918-19. No additional generating plant was installed 
during the year ; two more engines and alternators with a capacity 
of 1,400 Kw. each, erected in 1905, have been sold to make room 
for a 6,000-KW. turbo-alternator, placed on order, this being a 
duplication of the operation reported & year ago. The capacity of 


* the station is thus momentarily reduced from 41,800 Kw. to 


39.000.KW., with a further 12,000 Kw. on order in the form of two 
turbo-alternators of 6,000 Kw. each. Contracts have been let 
during the year for extensions of the boiler house and other build- 
ings, and for the erection of two additional boilers. A coal wharf 
and land adjoining the generating station, comprising an ‘area 
of 1,730 sq. yards, have been purchased during the year at an 
inclusive cost of £5,566. 


. Leigh.—CorLrERY ELECTRIFICATION.—Important elec- 
trical developments, which were greatly retarded during the war, 
have been completed at Messrs. J. Speakman & Sons’ Waodend 
Collieries, Bedford, Leigh. : 


London.—HAMPSTEAD.—Y EAR'8 WorKING.—The report 
of the year's working to March 31st of the electric lighting under- 
taking shows net income £76,199; expenditure, £60,030 ; gross 
profit, £16,169. Interest and repayment charges totalled £29,318, 
special expenditure £4,202, leaving a deficit on the year's working 
of £20,345 as compared with £6,398 the previous year. 


STEPNEY.—LINKING Up.—The Council has been notified that 
the B. of T. has approved of the draft of the new linking-up agree- 
ments with Poplar and Shoreditch B.C.’s. 


MARYLEBKONE.— YEARS WORKING.—The accounts of the working 
of the electricity department to March 31st last show total income 
£251,156 ; total expenditure, £134,706; gross profit, £110,449 ; 
after making provision for interest, repayment, and other charges, 
amounting to £111,452, there is a loss on the year's working of 
only £1,003, although the output has decreased by 2,142,135 units. 
the total units sold being 106, 245, 133 against 18,387,268 for 
1917-18. 


Mausfield.—EXTENSIONS or SuPPLY.—The T.C. has 
decided to apply tothe B. of T. for an order extending the area of 
supply to Sutton-in-Ashfield, Kirkby-in-Aahfield, and Huthwaite. 
The Sutton U.D.C. has appointed а deputation to wait on the 
Corporation with reference to the matter, 


Working ex- 


L.G.B. INQUIRY.—A L. G. B. inquiry was held on June 18th 
relative to the applieation of the T.C. for a loan of £32,000 for 
additional plant and buildings in view of the extended area of 
supply and the tramways. There was no opposition., 


Navan.—F!RE.—By the destruction by fire of Messrs. 
Spicers’ flour mill, Navan, Co. Meath, entailing a loás of some 
TA ,000, the town has lost its electricity supply, which came from 

e mill. 


Newry.— E. L. ScHEME.—Mr. A. E. Porter, consulting 
йа. 5 reported to the U. D U. that in his opinion the use 
of water- power for the proposed electrical scheme was not 
practicable, and that a scheme worked in connection with the 
gas department would be more economical. His estimate of 
capital coat was £15,026. 


Pembroke (Co. Dublin). — PvBLIC LianTING.— The 
U.D.C. received a report that the Alliance and Dublin Consumers’ 
Gas Co. was willing to sell the existing lamps for £1,080. which 
would facilitate their conversion to electric lampe. It was said 
the coat of lighting the district by electricity would be about 


42,500, but the change would mean an annual saving of £900. 


Peterborough.— Y EAn's Workinc.—On the electricity 


undertaking during the year ended March 3lst last there was a 


surplus on the working account of £3,515, but, taking capital and 
special charges into consideration, there was a deficit of 51,440. 
In the previous year the corresponding deficit was £560. 

PRICE INCREaSE.—It has been decided to increase the charge 
for energy for lighting from 6°3d. per unit to 7d. (64d. over 500 
units per quarter); to add 40 per cent. for power, making the 


. charge from l'35d. to 2'7d. per unit, according to quantity used, 


and to increase all special rates. 


Salford.—Price Revision.—The Electricity бешине 
recommends the Council to increase as from September 30th the 
price of electricity as follows: From 30 to 50 per cent. for 
lighting and from 50 to 76 per cent. for power and heating, 
including bulk supplies. 


Sale.—L.G.B. INQUiRY.—AÀ UL. G. B. inquiry was held 
recently into the application by the U.D.C. for sanction to borrow 
£38,000 for extending the plant at the electricity undertaking. 


Sandgate.—E.l,. CHARGRG.— The U. D. C. has decided to 
pay the extra charge of 16 per cent. for current asked for by the 
Folkestone E.L. Co. 


Shipley.— PRICE Ruviston.—The U.D.C. has advanced 
the charge for electricity for lighting to 8d. per unit; for small 
power users, for heating, cooking, &c., a flat rate of 3d. per unit; 
for large power users increases on a proportionate scale. The new 
rates apply from July Ist. 


Skibbereen (Co. Cork).—PRoPosED E. L. SCHEME.—4A 
special meeting of the shareholders of the Gas Co. was recently 
held to consider the advisability of extending the company's opera- 
tions to include the supply of electricity for the public lighting of the 
town. It was stated that the company was compelled to take this 
course by reason of the fact that the normal consumption of gas 
had exceeded the output capacity of the plant. To meet the 
demand a large capital outlay would have to be incufred in in- 
cressing plant and storage capacity. It had, therefore, been decided 
that the correct. procedure to adopt would be to continue to supply 
gas for power and domestíc purposes with the existing plant, aud 
to install electrical plant for lighting, which wou'd relieve the 
company of dependence on sea-borne coal from Great Britain. 
Resolutions were adopted empoweriug the company to proceed on 
the lines indicated. 


Stirling.—PRoPosEp Loan.—The T.C. is to ask the 
Secretary for Scotland for authority to borrow £6,500 in respect of 
the installation of condensing plant and the extension of the mains 
in connection with the housing scheme. 


Stoke-on-Trent.—L.G.B. Inquiry.—The L.G.B. has 
held an inquiry into the application for sanction to the borrowing 
of £4,500 for a low-tension feeder to the California Worke of 
Kerr, Stuart & Co.; and for sums aggregating £13,440 in respect of 
extensions of service mains, &c." 

YEAR'S WORKING.—The total income of the electricity depart- 
ment for the past year &mounted to 281,650, and the expenditure 
to £60,750. Affer allowing for interest, loan repayment, and 
sinking fund charges, there is a net loss on the year's working of 
£3,649. 


Todmorden.— PRICE Revision.—Owing to the increased 
cost of production, the Corporation has advanced electrivity charges 
about 70 per cent. 

LOAN APPLICATION.—The T.C. has decided to apply to tbe 
L.G.B. for sanction to borrow £7,500 for electricity purposes. 


Trowbridge.—The U.D.C. has refused permission for the 
E.L. Co. to use overhead lines in Union Street for the transmission 
of energy, and adheres to its resolution for underground 
cables. 


Walkden.—In connection with the big extensions which 


Messrs. Burgess, Ledward & Co. are carrying out at Wardley Mills, 
Walkden, it is stated that powerful electrical installations are to be 
put down. | 


<n a gc a a WEBWARE 


16 | THE ELECTRICAL REVIEW. 


Vol. 85. No. 2,171, JULY 4, 1919. 


West Hartlepool, —L.G.B. Inquiny.—Colonel T. C. 
Ekin has held an inquiry respecting the application made to the 
L.G.B. by the Corporation for sanction to borrow £34,400 for the 
municipal electricity works. The town clerk explained that £23,580 
was required in connection with the linking-up agreement between 
the Corporation and the Cleveland and Durham County E.P. Co., 
by which an additional supply of energy would be obtained from the 
company, whilst the Corporation would supply to the company 
energy generated by waste heat from the Seaton Carew blast 
furnaces at periods of low demand. A proportion of the money is 
required for distribution cables, the present ones being overloaded. 


Weymouth.—PRicE RxvisroN.—The T.C. has adopted 
the following revised charges from July lst:—Lighting, 8d. per 
unit, with discounts as under: 5,000 units per quarter, 40 per 
cent.; 3,000, 25 per cent.; 2,000, 15 per cent.; 1,500, 124 per 
cent. ; 1,000, 10 per cent. ; 750, 74 per cent. ; 500, 5 per cent. ; 250, 
22 per cent.; below 250, net. Power, 24d. per unit, with discounts : 
10,000 units per quarter, 10. per cent.; 5,000, 5 per cent.; below 
5,000, net. Fixed-price light consumers, increase of 10 per cent.; 
contract-rate consumers, increase 10 per cent., plus 1244. per unit 
net. 


\ — 


: | | “> | | 2 
‹ TRAMWAY AND RAILWAY NOTES. 
Blackpool, — The receipts on the Corporation tramways 
since April 1st, show an increase of #3,200 on last year, the 
average receipts per car-mile being 28. 21d. А 50 per cent. increase 


on the circular tour fares resulted in the remarkable average of 
48. 34d. per mile on this section. 


` Bradford, —YrAn's WonkKiNG.— Тһе total revenue during 


the past year of the Corporation tramways was increased to the 
extent of £93,000, but. working expenses have expanded, falling 
short of the increase in revenue by only £33,000. Net profits 
show the record figure of £60,819, compared with £31,372 during 
the preceding year. | | 


Brighouse.— LINKINd UP.— There is every possibility of 
the Huddersfield Corporation tramway system being extended to 
Brighouse before very long, and Huddersfield, Brighouse. Halifax, 
Bradford, and Leeds. will then be linked up. The Mayor of 
Brighouse last week reported to the T.C. that it was likely that the 
Huddersfield cars would come to Rastrick at an early date, but on 
account of the extraordinary expenses attached to the project, the 
Huddersfleld Corporation was, naturally, desirous of effecting 
every possible economy. The Mayor said Huddersfield was anxious 
to introduce a Bill into Parliament at the earliest possible date, 
and he hoped cars would be at Rastrick before 12 months 
were out. É 


Continental, —lTALY.—The electrification of the Turin- 
Cirié-Valli di Lanzo Railway has been taken in hand, the Italian 
Brown-Boveri Co., of Milan, being the contractors, The delay has 
been owing to indecision with regard, to the system to be chosen, 
and it has now been decided to use D.c. at 4,000 volts. 

The Italian Budget estimates for 1919-20 include a sum of 
17.000, 000 lire for new electric tramways. | 

The Società Anonima Trazione Elettrica Lombardo has been 
launched, with a capital of 2,000,000 lire, for the construction, work- 
ing, and acquisition of steam and electric tramways and railways. 


The various communes interested have decided to apply for . 


Government authority to lengthen the electric tramway from 
Perosa to Fenestrelle, after having come to the conclusion to con- 
tribute 300,000 lire towards the outlay for construction. | 

The construction of a funicular electric railway from Castella- 
mare di Stabia to Quisiana 1s among the projects contemplated in 
the near future by the municipality of the former town. 

FRANCE.—An important electric railway undertaking is about 
to be taken in hand in the Ardeche region—namely, the Le Puy to 
Lalevade d'Ardeche line, mooted some time since. A new track is 
being surveyed, with steeper gradients, in view of the use of electric 
power. | 

A funicular railway is under consideration to join the Vals-lea- 
Bains (Ardeche) station to the Sainte Marguerite plateau, the line 
to be electrically worked. It will prove a great addition to the 
attractions of this tourist resort. | 

A new electric tramway line in Upper Savoy is talked of to link 
Annecy-Thornes, Entremont, Petit Bornand, and Bonneville, with 
a branch to the existing Annemasse line. Local communes will 
subscribe a subsidy of 300,000 fr. 

A survey, with a view to the completa electrification of the tram- 
ways of the Department de la Correze, has been ordered. 


Glasgow.—SEMI-J UBILEE CELEBRATION.— Arrangements 
are being made for celebrating the semi-jubilee of the T.C. tram- 
way department. It has been decided that each employé, including 
workers of the salaried staffs, be |n an extra day's wages, and 
that an inspection by the T.C. and former members of the Com- 
mittee be made of the works of the department at Coplawhill, 
followed by a luncheon. i | | 


Нуйе.—ҮкАВ?з WorkKING.—It was stated at a meeting 
of the Stalybridge, Hyde, Mossley, and Dukinfield Joint Electricity 
and Tramways Board that the tramway revenue was the highest 
on record, showing an increase of 4 9,000. Practically the whole 
amount paid by the four Corporations in precepts had been passed 
to the renewal fund. The arbitration regarding the purchase of 


the Myde tramways was fixed for October. The receipts of the 


electricity department showed an increase of £16,000 over last 
year, and the profits were £3,000 more. " 
Lancaster.—FA4RE [NCREASE.—O wing to the increased 


wages of the tramway employés, it has been decided to advance 
the fares 50 per cent. 


London.— L. C. C.— The annual accounts of the working 
of the Council's tramways for the year ended March 31st, show 
total revenue receipts 4 3,578,256, as compared with £2,932,140 
for the previous year, the gross profit being £719,842; after 
allowing £690,003 for interest and sinking fund charges, and 
£21,770 for other expenditure, there is a net profit of & 8,069, 
which has been carried to the renewals fund. The balance avail- 
able for renewals fund compares with the original estimate of 
£12,115, and the revised estimate of £50,321 ; the surplus realised 


in 1917-18 was £99,559. The net capital expenditure in 1918-19" 


amounted to £34,113, and the total capital expenditure to March 
3lst, & 13,693,752. The total debt incurred to that date was 
£14,022,835. The debt outstanding was £8,470,034 ; deducting the 
value of surplus lands, the net debt was 4 8,349,818. £5,552,801, 


or 40 per cent. of the total debt incurred, had been paid off, 


Renewals fund expenditure for the year was £50,156, leaving a 
balance on March 31st of £261,413 ; reserve fund balance, £76,791. 
Passengers carried, 636,167,361, as against 593.516,141 the previous 
year; cur-mileage 18,052,201 miles, as against 40, 189.886 miles: 
passenger receipts per càr-mile 17°87d., as against 14°30d.; working 
expenses per car-mile 14°27d , as against 10°38d. " 
The estimated resulta for 1919-20 are as follows: Total receipts, 
£ 1,170,000 ; total working expenses, including war allowances and 
£10,000 for contingencies, C3, 531, 925; surplus on working, in- 
cluding interest on bank balances, &c., £962,461: after deducting 
repayment (£126,533), interest (£252,440), and income-tax 
(£70,221) charges totalling £749,894, the estimated surplus to be 
transferred to renewals is £212,567. It is estimated that the 
passenger receipts on an estimated car-mileage of 83,000,000 will 
average 19°88d. a car-mile, and that working expenses will amount 
to 15°59d. per car-mile. i 
The Highways Committee's report states that the result of 
working the Council's tramways during the five years 1914-15 to 
1918-19 has been that, taking into gccount the sums actually ex- 
pended on renewals and after providing for loan and other charges, 
there has been a total deficiency of about £120,000, which has been 
met out of the balances of the general reserve and renewals fund. 
No contribution has ever been made from the rates in aid of the 
tramway undertaking. 2 


Manchester.— Y£aR’S Мовкіхс.—Тһе report. of the 
working of the Corporation tramways for the year ended March 31st 
last shows traffic receipts £1,359,391. as against & 1,108,164 the pre- 
vious year. Total receipts amounted to £1,369,609, as against 
£1,119,861 ; working expenses, £681,401: war service allowances, 
bonuses, &c., totalled £287,988 ; groes profit, including bank interest, 
£418,080, as against £345,078 ; after providing for loan and other 
charges, there remained a net profit of 4 250.427, which has been 
allocated as follows :—4£110,596 to renewals fund, £27,940 for 


income-tax, and £111,891 to relief of rates. Number of passengers 


carried 253,940,203, or 48 million in excess of pre-war figures. 


| 
New District Railway Trains.— The Underground 


Railway Co. has under construction a new type of car, which it ia 


hoped will considerably alleviate the present congestion during 
rush hours. The new District trains. will be composed of eight cars 
inall. The cars will be wider, and the trailer cara will be fitted 
with three douhle sliding doors, each wide enough for two 
passengers to enter or leave the car at onetime. On the motor- 
cars and control trailer cars, in addition to the three double doors, 
single doors are fitted at the ends of the cara which will be avail- 
able for the use of passengers, when not occupied by the train staff. 
On an eight-car train there are 52 single doors for the use of 
passengers entering or leaving the train. New cars will be put 
into service as soon as delivered. 


Oldham.—The Corporation is purchasing 12 additional 


tramcars. Delivery is promised within six months. 


Women  Conductors.— The Ealing Comrades and 
Federation of Ex-Service Men have passed resolutions protesting 


against the employment of women on tramcars and in the public: 


services, 


— 


TELEGRAPH AND TELEPHONE NOTES. 


American Cables. — The Telegraph Construction and 
Maintenance Co., London, has completed the first 200 miles of cable 
for the Central and South American Cable Co.'s Brazil-Argentina 
connectiong— Rio de Janeiro to Buenos Aires. and Santos to Buenos 
Aires, "These cables will be laid and in operation before the end of 
the present year. 


Automatic Telephones.— The Hull Corporation Tele- 
phone Committee has approved a scheme for the installation of an 
automatic telephone system, with a new district exchange at Hull, 
at an estimated cost of £58,786, and is making applieation for 
sanction to borrow the necessary amount. 


———— —À — — 
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Cable Delays.—The Financial Times says that it still 
takes 16 days for a cable dispatohed from the United Kingdom to 
acu Sydney or Melbourne, and six days for the reply to get 
E -5# ; . 

Cable Rates.—The Eastern Telegraph Co. announces 
that the tariff for telegrams between the United Kingdom and 
Hong-Kong, China, Japan, and the Philippines will be reduced by 
6d. per word, as from September Ist. | 


Japanese Cable.—It is reported from. Tokio that а 


number of Japanese business men have decided to form a 
Japan-America Submarine Cable Co. to lay an additional cable 
across the Pacific Ocean. It is stated that the compapy will have 
a capital of $25,000,000, and will seek a subsidy from the Japanese 
Government.— 7. and T. Age. 5 


Lapland. — At Porjus, in Lapland, wireless tele- 
graphy is to be put to local use for maintaining communication 
between working centres while the regularisation of the Lule 
River is proceeding. Telephone and telegraph lines in these 
mountainous districts are often destroyed by snowstorms and 
avalanches, : \ 


Post Office Mail Tube.—Mr. Illingworth, replying to 
a question in the House about the Post, Office mail tube, said the 
running tunnel had been completed, but until further progress 
had been made with the remainder of the work, including the 
electrical plant, he could not say when the railway would be open 
for traffic. He did not propose to consider the construction of any 
further underground railways for the conveyance of mails until 
experience had been gained of the actual working of the railway 
now being constructed. 


Telegraph and Telephone Deficlency.— Mr. Illing- 
worth stated in the House of Commons that the commercial 
accounts for the year 1917-18 showed a deficiency of £556,330 in 
respect of the telegraph service, and a surplus of £355,468 for the 
telephone service. In both-cases the balance was arrived at after 
providing for interest on the capital value of the plant and 
buildings, and for pension liability and depreciation of plant. The 
accounts for 1918-19 would be much less favourgble, owing to the 
largely-increased war bonus paid to the staff, amounting to 
£1,250,000 for the telegraph service, and to nearly £1,600,000 for 
the telephone service, and the loss on the two services would be 


about £1,000,000 on telegraphs and £400,000 on telephones. The 


deficiency would be substantially larger for: 1919-20. The war 
bonus was estimated at over £2,000,000 for the telegraph service, 
and about £2,500,000 for the telephone service. In addition, the 
cost of materials had increased, and the charges, for pension 
liability and depreciation would be higher. He was considering 
the question of increasing the rates charged to the public. 


United States,— The Postmaster-General informed the 
Committee of the Federation of Labour, who had asked him to 
give iustructions for the re-employment of the telegtaphists who 
struck a few weeks ago, that he was unable to comply with their 
request, as he considered that the strikers had violated the rules of 
the Government for the regulation of labour during the war. He 
added that the decision with regard to re-employment rested wholly 
with the managers of the telegraph companies concerned. 
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' CONTRACTS OPEN AND CLOSED. . 

(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELBOTRICAL REVIEW in which the “ Official 
Notice” appeared.) | 


OPEN. 


4 
Australia.— SYpNeyY.—August 27th. N.S.W. Railways 
and Tramways Department. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tenders. 


Bedford.—July 14th. Electricity Committee. One 
1,500-kw. 1-phase turbo-alternator and condensing plant, boilers, 
superheaters, mechanical stokers and induced draught plant, E.H.T. 
switchgear, water softener, feed-water heater and storage tanks, 
water-measuring apparatus, feed pumps. (June 20th.) Е 

July 21st. Electricity Committee. Buildings, electric motors, 
&c., coal conveyor, runaway and chutes. (June 27th.) 


Birkenhead.—July 28th. В. of G. Installation of in- 
ternal telephones. (June 6th.) 


Colne,— July 4th. Electricity Department. Supply, 
drawing-in and jointing of approximately 2,200 yd. 05 sq. in., 
3,300-volt, 3-core cable, (June 20th.) | 


Croydon.—July 10th. Education Committee. Repairs 
to EL, installations, Council Schools. Mr. Jas. Smythe, Clerk, 
Katharine Street. 


Darlington.— July 11th. Electricity Department. Rotary 
converter, cooling tower, water-tube boiler, economiser, and induced 
draught fan. (June 20th.) 

July 16th. Lead-covered and armoured cables. (See this issue.) 


U 


\ 


Gravesend.—July 12th. Electricity Department. One 
2,000-Kw. turbine with 6,000/6,600-volt 3-phase alternator, con- 
denser with motor-driven air and circulating pumps. (June 20th.) 

. Hammersmith.—The B.C. is inviting fresh tenders for 
the supply of an air heater, ducts, fan and turbine. 5 


Nuneaton.—July 15th. Electricity Department. 1,850 
yd. 6 х 1 х 6, three - ore, paper · insulated, armoured feeder cable, 
feeder pillar, distributors, link disconnecting joint-boxes, &o. . 

Paris.—July 10th. Administration des Postes et Télé- 
graphes. Supply of multiple commutator switchboards. Par- 
tioulars from Direction de l'£xploitation Téléphonique, 4, Bureau, 
103, Rue de Grenelle, Paris. 


Redditch.—July 28th. U.D.C.  High-pressuré steam, 
exhaust and water-circulating piping. (See this issue.) 

Salford.—July 7th. Electricity Department. Coal for 
12 months for electricity department, Borough Electrical Engineer. 


South Africa.—THE SrRAND, Care PB&BovINCE.—July 
31st. Municipal Council. Material and plant for the electric 
lighting of the municipality. Town Engineer. | 

Tasmania.—Launceston.—July 28th. City Council 
Sub-station equipment, battery, reversible booster, switchgear, &c. 
City Electrical Engiheer. 


CLOSED. } | 


Aylesbury.—T.C\:— 

Extra-high-tension cable.—The Enfield Co. * i 

Water softener.—Paterson Engineering Co., £75. | 

Birmingham.— Corporation. Salvage Department. Edison 
Accumulators, Ltd., London. 25 electric-motor .dust-collectiug 
vehicles. . i 

It is stated that the Edison Co. is establishing works in the 


| Birmingham district, in which the vehicles will be constructed.. 


Bradford.—Electric wiring at the St. Luke's Hospital. 
Mesars. Smith & Croft. 


Glasgow. Tramways Committee. Recommended :— 


Trolley wire.— Fred. Smith & Co., Ltd. 

Cable.—B. I. & Helsby Cables, Ltd. 

Repairing chimney stalk, Pinkston.—C. Kippen. E 
Qelis.—Blemene Bros. Dynamo Works, Ltd. and Western Electric Ca., 


Axles.—Glasgow Railway Engineering Co., Ltd. 
Supply of 5,000 tons of rails :— 


United States Steel Products Co. (recommended) (delivery Е 
J ALONE: . 617 per ton 


* 


uly, Aug., and Sept.) m - я 
Bolckow, Меч & Co. (Sept. to Deo.) we ix 19 „ 
P. & W. M'Lellan, Ltd. (Sept. to Dec.) .. M A 19 „ 
Walter Scott, Ltd. (Oct. to Dec.) .. si yid titii 20 „ 


Electricity Committee. Recommended :— 


D.c. ampere-hour meters.—Chamberlain & Hookham, Ltd.; Ferranti, Ltd, 
D.C. Watt-hour meters.—Aron Meter, Ltd. 2% 
A.C. Meters.—British Westinghouse Co., Ltd. ў 


Hammersmith.—Electricity Committee. Recommended : 


250 yd. 2 sq. in., and 500.yd. 05 sq. in. LT cable — 
х 20 yd. 


; ; 2 sq. in. 05 sq. in 
Western Electric Co., Ltd. (recommended) £124 £114 
B. I. & Helsby Cables, Ltd. Ra 2. — 11 
W. T. Henley's Telegraph Works Co., Ltd. .. 126 116 
Caliender's Cable & Construction Co., Ltd. . 127 115 
Pirelli-General Cable Works, L te. .. 181 114 
Macintosh Cable Co., Ltd. b .. . 188 190 


Leyton. Electricity Committee. Recommended :— 
Two 500-kw. motor converters, £6,125.—Bruce Peebles & Co., Ltd. 


Lincoln.— T.C. :— 


Boiler plant.—Babcock & Wilcox, Ltd. : 
Turbo-generators and Allen's condensing plant.—B.T.H. Co., Ltd. 
Switchboards.—Ferguson, Pailin, Ltd. "E 
Rotary converters.—-Vickers, Ltd. 

Transformers.—Brush Electrica] Engineering Co., Ltd. 


Mansfield. B. of G. Electrical work for three months. 
Mr. G. Cooper. | : 


Peterborough.—T.C. :— 


.10-in. centrifugal pump, 45-H.». motor and starting | 

panel, £ “a a S ..  Uwynnes, Ltd. 
9-In. do., 40-H.P. motor, &c., £295 (accepted) Gwynnes, Ltd. 
JO-in. do. 85 / 10 H. p. motor, &c., £343 .. English Elec, Co., Ltd. 
10-in. do., 45- f. v. motor, &c., £323 Rees Roturbo Mftrs. Co., Ltd. 
10-in. do., 85-1. P. motor, &c., £810 ; Mather & Platt, Ltd. 


Stepney.— Electricity Committee. Accepted :— 


6,000 tons Shirebrook 1i-in. nutty slack .. 
2,00 „ Snibston 12-in. » $i six 98s. 6d. ,, 
5,200 71 Bolsover 97 ө" » 


\ 


FORTHCOMING EVENTS. 


British Scientific Products Exhibition, Central Hall, Westminster.— 
Thursday, July 8rd, to Friday, August 5th. А 


National Foremen's Association, Engineering. Shipbuilding and Allied 
Trades (West London Branch).— Friday, July 4th. At 7.30 p.m, At the 
Norfolk Arms, Burwood Place, Edgware Road. Special meeting. 

Saturday, July 18th. At6.30p.m. Ordinary meeting. 

Chief Technical Assistants’ Association. — Thursday, July 10th. At 
7 p.m. At Anderton’s Hotel, Fleet Street, Е.С. Paper on ‘‘ Modernisation 
of Street Lighting," by Messrs. Young & Ingram 
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NOTES. 


The “ Electrical Review” Index.—As it is still necessary 
to effect every possible economy in paper consumption, the Index 
to Vol. LXXXIV of the ELECTRICAL REVIEW, which will shortly 
be printed, will be supplied only to those who, through the post. 
specially apply for it. To such it will be supplied for 3d. post free. 
Any reader or advertiser at Home or Abroad who requires a copy 
for binding or other purposes is asked to make early application 
2 to the Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, 


Technical Inventions im Hongary.—In. Hungary а 
Decree has been issued ordering all technical inventions belonging 
to factory owners and all trade secrets to be disclosed to the Soviet 
fa the use of the State. Inventors will receive suitable rewards.—- 

imes. - 


Anti-Gas Fans.—At the Royal Society’s Conversazione 
last week, Mrs. Ayrton. M.I.E.E.. showed the fans or beaters which 
she devised for repelling gas attacks and clearing trenches anıl 
dug-outs. The action of the fans depends upon the vortex rings 
which are formed as the fans are brought down flat on the ground. 
With two of these fans smoke could be driven away at a distance 
of 60 ft. Large numbers of the fans were used in the war. 


Engineering Education for ex-Service Students.—A 
circular has been issued by the Board of Education in regard to 
the higher education of ex-service students at institutions of lower 
than University standard. In accordance with the suggestions, 
Birmingham Education Committee is arranging t» provide in the 
main departments of the Municipal Technical Schoo] full-time day 
courseB in metallurgy, engineering, and electrical engineering. 
The fee payable has been fixed at £20 per session, and while the 


courses will be open to ordinary students, in the case of approved 


ex- service students, the fee will be paid by the Board of Education. 
Eleetric Power Supply During the Great War.— Under 


this title, in the current issue of the Journal of the Institution of 
Electrica] Engineers, Messrs. Arnold B. Gridley and Arnold II. 
Human give an account of the work done hy the public service 
electricity supply undertakings and the electrical manufacturiny 
firms of the country, and of the War policy of some of the Govern- 
ment departments associated with the direction of the industry. The 
review covers the development of electric power supply, of which 
some particulars have already been published in the ELECTRICAL 
REVIEW, and explains the functions of the electric power supp'y 
department of the Ministry of Munitions, the n ity of control, 
the attitude of the Government towards electrical development in 
the country generally, and the value of the services rendered by 
the supply undertakings. А cordial tribute of praise is pid to the 
staffs of the undertakings, which maintained the supply through- 
out the war practically without interruption, in the face of 
abnormal difficulties and constant overwork. “When all these 
circumstances are taken into account, it is not easy to express 
adequately the value of the services rendered by electrical engineers. 
The four years of war saw practically a development of electrical 
output equivalent to that of the previous 32 years. This record of 
increased output for which they have been responsible can perhaps 
be allowed to stand as the most fitting testimony of their great 
war achievement. . They have well merited and earned the 
gratitude of the nation and of every department of the Ministry 
of Munitions concerned with the production of munitions of war." 


Institution and Lecture Notes.—Royal Society of Arts.— 
The Council has awarded the Society's silver medal for the follow- 
ing papers (amongst others) read before this Society during the 
past session :—Mr. Edward C. de Secundo, A. M. Inst. C. E., The 
Removal of the Residual Fibres fram Cotton Seede and their Value 
for Non-textile Purposes”; Sir Frank Heath, K.C.B.. Secretary, 
Department of Scientific and Industrial Research, The Govern- 
ment and the Organisation of Scientific Research " ; Mr. Walter 
Leonard Lorkin, A.M.I.E.E., " Electric Welding and its Applica- 
tions” ; Prof. J. C. McLennan, O.B.E.,F.R.S., ' Science and Industry 
in Canada." 

Illumlnating Engineering Society (U.S.ÀA.).— The 1919 Conven- 
о this Society will be held at Chicago on October 20th to 23rd 
inclusive. 


Imperial Institute of Patentees.— The Times states that 
a new Association is being formed by patent owners and manu- 
facturers, with the object of protecting their interests. The 
Association will probably be known as the Imperial Institute of 
Patentees (Inc.), a licence from the Board of Trade having been 
applied for. A preliminary meeting will take place in the Pillar 
Hall, Cannon Street Hotel, on July 10th. 

Mr. Godfrey Cheesman, the general secretary of the National 
Union of Manufacturers, has been asked to act as organising secre- 
tary to the new Association. Temporary offices have been secured 
at 6, Holborn Viaduct, London, E.C. 4, and all interested in patents 
and desiring to attend the meeting should apply for tickets and other 

information. 


Appointments  Vacant.—Junior assistant for cable 
laying, &c., for the Hackney B.C. Electricity Department ; charge 
engineer (70s. + 20 per cent. + £90). for the Croydon В.О. Elec- 
tricity Department ; chief assistant electrical engineer (£220), for 
the Horsham U.D.C. Electricity Department ; principal lecturer in 
electrical engineering (£150 to £240 + 239), for the Goldsmith 
College. See our advertisement pages to-day. 


Terrestrial Magnetism.—According to the report of the 
Astronomer-Royal, the mean values of the magnetic elements for 
1918 and three previous years are as follows :— 


Horizontal Vertical ' 
Dec. W. force. force. Dip. 
1915 .. 14° 56˙5˙ 0°18508 0˙43315 66° 51°8’ 
1916 ... 14? 46'9' 0:18194 043313 66? 52°7’ 
1917... 14° 37:0 018477 0°43305 66° 53'6 
1918 ... 14° 27:2, 0:18162 0°43290 66° 54°2’ 


The annual diminution of declination increased considerably 
about 1910, its average value from 1900 to 1910 being 4'9'. The hori- 
zontal force, which had been increasing since measurements were 
begun at Greenwich in 1846, reached a maximum about 1910, and 
is now diminishing. The dip, which had been diminishing since 
measurements were begun in 1843, reached a minimum about 1913, 
and is now increasing.— Nature. 


Illuminations in New York City.—The “ jewelled 


portal” here illustrated was designed for the reception of U.S. 


troops in New York, in the illuminating engineering laboratory ot 
the General Electric Co. at Schenectady, under the direction of 
Mr. W. D'Arcy Ryan. The arch is a gigantic curtain of jewels 
draped between two obelisk forms : these rise to a total height of 


80 ft., and are surmounted by great jewelled forms in the shape of 
sunbursta 12 ft. wide and 20 ft high. About 30,000 jewels from 
the famous Tower of Jewels of the Panama-Pacific International 
Exposition are used in the gigantic curtain, and beams of light 
from arc projectors are thrown on the arch, causing the thousands 


of jewels to flash the pure and brilliant colours of the spectrum. 


The effect is said to be gorgeous. For the photograph we are 
indebted to the Society for Eleotrical Development per the Elec- 
trical Development Association. 


Electricity for Peace liluminations.— The Coal Con- 
troller has issued the following notification :— 

"It is desired to permit illuminations on this occasion, and as 
the use of gas and electricity for illuminating purposes will affect 
the quantity of gas and electricity consumed by persons who are 
restricted to & definite allowance under the terms of the Household 
Fuel and Lighting Order, 1918 (or under the new Order when it 
comes into effect), it is to be underatood that no action will be 
taken in respect of excess consumptions up to 10 per cent. of the 
allowance for the quarter where & consumer has used gas or elec- 
tricity for the purpose of Peace illumination. 

“ If the concession of 10 per cent. is thought to be inadequate by 
any consumer, the consumer must come to a special arrangement 
with the Local Fuel Overseer, who will afford every reasonable 
facility for illuminations on the occasion of Peace. 

“ This concession relates only to illuminations for the Peace, and 
is not to be made use of for the purpose of taking gas or electricity 
for illuminated advertisements.” 


Electrical Illuminations for the Peace Celebrations.— 
The question of providing electric lamps and material for 
illuminating public and private buildings on fhe occasion of 
the Peace Celebrations has been considered at a meeting 
representative of the manufacturers and electrical contraetors 
chiefly concerned in the work, called by the Electrical 
Development Association. The Director, Mr. J. W. Beau- 
champ, informs us that it is feared that delay at the present 
time followed by a rush of orders toward the end of the 
month may result in disappointment. It is most desirable 
that the public should place their orders or inquiries for 
decorative electrical work a£ once. The busy condition of the 
industry and shortage of labour in factories and on the staffs 
of wiring and contracting firms make it most essential that 
plans for illumination. work should be arranged well in ad- 
vance. 

The Electricity Supply Works require early advice of the 
increase in their load which may be ant*ipated at the time of 
the official celebrations, and of any special cable work re- 
quired. 
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Persons who may intend to illuminate their i i | 
decorative material left in hand from 5 — OUR PERSONAL COLUMN. 
recommended to have it examined without delay, as repair The Editors invite electrical enginsers, whether connected with the 


and replacement ia likely to become more difficult ag the time technical or the, commercial side of the profession and ленту i 
for use ap es. a also electrio tramway and railway о , to heep readers of the 
It is suggested that electric lamps in particular should be BLEOTRICAL REVIEW posted as to their movements, 
8 Ў, as ied аачы eri aye a rete stocks | S 

| the varieties mostly employed for is class of work. C —Mai 
— "The whole situation has, of course, been immensely changed ue MET M Mee V 
by е decision of the Government, announced on Wednesday, back by the Lancaster Corporation on the conclusion of his 
to set apart one day (Saturday, July 19th) for the Peace Cele- ^ military duties, which began in 1914. Е 
brations. Whether this will take the place of the four days Mr. RENSH AW assistant electrical engineer to the Fleet- 


, at the beginning of, August originally indicated is not clear. : d E j 

The time at command for carving опь prepirata half, the xod D dedo ш V 

this will further tend to restrict the illuminations to ape edens эки р rendered ог to be rendered as acting elec: 

paratively unimportant display, though some noted houses will Mr а HeLLIWELL centre trafic inspector to the 
poration electric tram ways department for 


no doubt light them for several days. Attention is drawn to 
the note which precedes this one. Coventry Cor 
| seven years, has been appointed chief fnspector to the Hast- 


A considerable amount of strip and wiring material has : ; ys 
been manufactured for stock, but further proda dion of this ings Tramway Co., and has taken up his position. 


will not be carried on, and those who place their orders first Hull Corporation ‘Tramways Committee, after interviewing 
will have the best chance of getting a supply. Neither the seven candidates for the por of general manager of the 
wiring contractors nor the supply authorities appear to be at tramways, has recommen ed the City Council to appoint Mr. 
all anxious to encourage decorative lighting at present. E. S. Raynor (electrical engineer and tramways manager of 
йз: ae | | Doncaster) at £800 per annum. | 

Sun-spots as Electric Vortices.—Adopting the hypothesis The Aylesbury T.C. has increased the salary of the Elec- 
that eun-spots are vortices in which electrified particles pro- trical Engineer to £360 a year, inclusive of all future work 
duced by ionisation in the solar atmosphere are whirled at done fpr the Council. | 


high velocity and thereby give rise to magnetic fields, Prof. Halifax Т.С. is recommended to increase salaries as 
Hale has built up a research in which he determines the follows: Mr. W. ROGERSON, electrical engineer, from £800 
-polarity of the field or direction of rotation of the vortex by to £900; Mr. J. D. CAIRD, tramway traffic manager, from 
observation of the Zeeman effect in the spectrum of the spot. £425 to £415; and Mr. J. W. GALLOWAY, tramway engineer, 
According to Nature, in the early stages of this research, from £375 to £425. 


before the minimum of 1912, it was found that in the case Mr. W. T. Rossox, Corporation tramway manager at South- 
of groups which consist mainly of two large spots these com- ampton, has resigned owing to the condition of his health. 
nents were of opp polarity, and that, in general, the Barnetaple T.C. has voted £20 to the electrical engineer 
polarities of the leading spots, and consequently the following (Mr. HADFIELD) in respect of extra gervices rendered. 


spots, were of opposite sign in the northern and southern 
hemispheres of the sun. After the minimum the surprising 
fact emerged that the polarities were reversed in both hemi- 
spheres—that is to say, the preceding spots of northern bi-polar 
groups which before the minimum were of the same polarity 
as ihe north magnetic pole of the earth were of the opposite 
polarity after the minimum. This state of things endured, 
and the interesting question arose whether a similar reversal 
would occur at or near the sun-spot maximum, but in Prof. 


Mr. WM. CHAMBERLAIN, general manager of the Oldham Cor- 
poration tramways, was one of the final three selected appli- 
cants for the managership of the Hull Corporation tramways. 
The Oldham Tramways Committee recommends the T.C. to 
increase Mr. Chamberlain’s salary from £450 to £700 per , 
annum, rising by annual increments of £50 to £800 per 
annum, on the understanding that he undertakes not to ter- 


minate his engagement within а period of five years. 


Hale’s report for 1918 it is stated that no general change of Hammersmith B.C. has increased the maximum salary of 
polarity has been observed since the maximum, which oc- the Borough Electrical En ineer from £750 by annual in- 
curred in the latter half of 1917. ^  erements of £50 to £900, the first increment to be granted 


| : at once, plus £30 per cent. war bonus on salary from time to 
International Electrotechnical Commission.—The meet- | time. | 


ing of.the Special Committee on the Rating of Electrical Mr. G. A. Payne has resigned his position a4 chief engineer 
Machinery of the International Electrotechnical Commission at Church Stretton (Salop) electricity works, after 15 years' 
was held in Paris last month. Delegates were present from service. | 

the National Committees of Belgium, Canada, Great Britain, For the position of chief assistant; electrical engineer to the 


Italy; and the United States. The Canadian delegate, Prof. Kettering U.D.C. there were 91 applications. Three were 
A. Gill, was taken over by aeroplane from London to attend chosen for the short list, and from these Mr. C. B. TUTT, 
‘the meeting in Paris, The delegates appointed by the Main engineer in charge, Electricity Works, Manchester, received 
Committee of the British Engineering Standards Association, the appointment. 

үе sectional committee of which is, ipso facto, the National Mr. С. W. Зат has been appointed borough electrical engi- 
ш e. ee E. 1175 following: Mr. Roger T. neer at Carlisle at £600 a year. Mr. Salt has been electrical 
south, presiden ect, LE.E:; Mr. A. К. Everest and Mr. engineer at Torquay since 1910, and formerly held appoint- 
C. Rodgers, TED RARE the B.E.A.M.A. on the British ments at Bradford and Croydon. ' 

' В 8 | ‘ Mr. W. BELLAD-ELLIS, municipal- electrical en ineer of 
The delegates were welcoined by the president of the Com- Queenstown, Cape Province, is Son leaving ues England 
х f ; f for the purchase of additional plant. 

Marire of V' . a Heston and Isleworth U.D.C. Electricity Committee re- 
culties which had arisen, more especially between ihe Aiden: commends that Mr. E. W. JAMES, station superintendent, be 
can, British, and French National Committees, due largely to ip м 55 pr ne 


the war conditions, but which had occasioned some feelings 2600 
of uneasiness on the part of the French Committee, were gone 1 
into in detail, and at the conclusion of the meetings, M. Paul General.—The Rotherham Corporation Tramway Employés’ ` 


Boucherot, who had i UR Relief Fund has presented a gold watch to Mr. W. S. MARES, 
secretary of the Recreation Club. 


Barnsley Education Committee has appointed Mr. J. LAND 


the delegates at a banquet at the Hotel d'Orsay, and Dr À : 
i for disabled sailors 


C. O. Mailloux and the Americans subsequently offered the to conduct classes in electrical engineering 
delegates a banquet at the Hotel Maurice. The opportunity and soldiers at a fee of 48. per hour. 


was taken of the presence of a number of the founders of the Mr. WILSON HARTNELL, head of Wilson Hartnell & Co., Ltd., 
LE.C. to discuss matters of organisation, and also the atti- manufacturers of electric light and power plant, Leeds, cele- 
tude which should be taken up in regard to the enemy brated his 80th birthday on Friday, when a number of per- 
countries. Moreover, in order to honour the founder of the sonal and business friends visited his residence at Roundhay 
Commission, Colonel R. E. Crompton, O.B., it was proposed and presented him with a handsome silver rose bowl. The 
that the next plenary meeting of the Commission should ve names of the subscribers include those of some of the city’s 
held in London in the middle of October next. This pro- leading business men, including three former Lord Mayors 
posal is now before the various National Committees, & and a former Member of Parliament. Sympathetic reference 
number of which have already signified their agreement there- was made to the fact that Mr. and Mrs. artnell's only воп 
with. It may be expected, therefore, that a very representa- woas killed early in the war. 

tive m of the International Electrotechnical Commis- Major N. Н. FIRM!N, Tyne Electrical Engineers, has been re- 
sion will take place in London towards the end of October stored to the establishment, of which he was a supernumerary 


next. It is interesting to note that the last meeting of the whilst employed under the Admiralty for special eervice. 
Commission held in London was in 1908, but since that date Second Lieutenants J. R. Lang-Hyde, b. F. | 
the Meetings, of which several have been held annually, Adams, H. Poland and G. Hunter, of the Tyne Electrical Engi- 
except during the war, have all been held abroad, во that this neers, have been promoted to the rank of lieutenant. d 
will be an opportunity of giving a very special welcome to Lieutenants G. Haigh and J. B. Knowles, London Electrical 
prominent electrical engineers from other countries who come Engineers, have been given their second pip! after the 
to London for this meeting. qualifying service. Lieutenant Haigh won the Military Medal 
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y last, were Sir Wm. Slingo and Miss 
M. M. Slingo. E 2 3 | MES 

On Monday last Mr. A. B. WALKLEY retired from the post 
of assistant secretary to the General Post Office, on completion 
of forty-two years in the service. | P 
Mr. A. С. L£ÉoNARD, principal clerk in charge of the tele- 
graph branch of the General Post Office, retired on Monday, 
after nearly forty years' service in the department. | 

The A.C. Cutting and Welding Co., Ltd., of 25 and 27, 
Theobald's Road, London, W.C.1, have engaged Mr. W. H. 
Food as chief engineer to their head office, and he has re- 
signed his appointment as chief electrical engineer with 
Mesars. William Beardmore & Co. to take up the position. 
He was previously chief electrical engineer to the late Thames 
Iron Works Co. | MEN 
. Various changes have taken place in the personnel of. the 
Coal Mines Department. Mr. FRANK Pick, the head of the 
Household Fuel and Lighting Branch, is obliged, by reason of 
the increased work devolving upon him in his capacity as 
.commercial manager of the Underground Railways, to reln- 
quish his executive functions, but he has consented, at the 
Controller's request, to continue to advise upon the adininis- 
tration of the branch. Mr. N. T. Forp, of the Board of 
Trade, has been appointed to be the executive head of the 
Household Fuel and Lighting Branch. | ; 

Mr. ӨРЕХСЕЕ Hawes has completed his services with the 
Admiralty ae assistant to the Controller General of Merchant 
Shipbuilding, and has resumed his practice as consulting 
engineer with his firm of May & Hawes at Westminster. Mr. 
Hawes has just been the recipient of a handsome silver cigar 
and cigarette box from Lord Pirrie. the Controller-Genéral of 
Merchant Shipbuilding, appropriately inscribed. 

Harpin & Oo., Ltd., Birmingham, state that Mr. L. J. 

GELLION, who was a director of the company, has recently 
resigned his position and severed his connection with the 
company. 
. Mr. J. B. Bratrawaite has resigned the chairmanship and 
his seat on the board of the County of London Electric Supply 
Co., Ltd. Sir Ernest V. Hiley, K.B.E., has been appointed 
chairman, and Mr. H. B. Renwick (managing director) is 
now deputy chairman of the company. Mr. J. B. Braithwaite 
has also resigned the chairmanship and his seat on the board 
of the South London Electric Supply Corporation, Ltd., and 
Mr. H. B. Renwick (managing director) has been appointed 
chairman of the company. 


Roil of Honour.—The death in action is now announced 
of Lieut. GEonaE WEBB (25), of the R.A.F. He rose from the 
ranks, held а commission in the South Staffs, and was trane- 
ferred in December, 1917, to the R.A.F. Before joining he 
was an electrician at the Littleton Collieries, Huntington. 


Obituary.—Prof. E. EmnHARD.—The death is announced 
from Freiberg, Baden, at the age of 80 years, of Professor Dr. 


E. Erhard, formerly head of the Freiberg Mining Academy. 


The deceased was well known for hia work in connection with 
the application of electricity to mining operations. 


Mr. Davip A. SrARR.—We regret to record the death, which 
occurred suddenly on June 23rd at Ranfurly Lodge, Bridge of 
Weir, of Mr. David A. Starr, general manager of the Clyde 
Valley Electrical Power Co. Mr. Starr had been in failing 
health for the past eighteen months, and indeed had just 
recently returned from a four months’ trip to the States, 
Cuba and Jamaica, whither he had gone to recuperate after 
a serious illness in the spring of 1918. Mr. Starr was a well- 
known figure in the electrical power supply business in this 
country, as well as in the States and Canada. He was Cana- 
dian by birth, being born in Halifax, N.S., about 61 years ago. 
His earlier years were devoted to civil engineering, he being 
for some time on the engineering staff of the Canadian Pacific 
Railway. Subsequently he joined the staff of the British 
Thomson-Houston Co., returning later to Canada as general 
sales manager of the Royal Electric Co., Montreal. In 1901 
he came te England as engineer with the British Westing- 
house Co., Trafford Park, and in 1908 was appointed engineer 
and manager to the Clyde Valley Electrical Power Co., then 
just formed. Mr. Starr was a past president of the Scottish 
section of the Institution of Electrical Engineers, and he has 
for many ‘years been closely identified with the work of the 
Electrical Power Companies’ Association. | 
Lord RAxLEIGEH, O.M.—We regret to record the death, 
which occurred on Monday at the age of 76 years, of Lord 
Rayleigh, the distinguished physicist, upon whom many 

| 


е 


degrees and other honours were conferred. President of the 
British Association meeting at Montreal in 1884; secretary and 
subsequently president of the Royal Society; Professor of 
Natural Philosophy at thé Royal Institution; discoverer of 
argon; member of the Board of Trade Committee of Standards 
of Blectrical Measurement; chairman of the Treasury Commit- 
tee which recommended the establishment of the National 
Physical Laboratory—the mere mention of these offices will 
serve to indicate the great influence that he was able to 
exercise upon the scientific - world during a long and pre 
eminent career. A cL 

Sir Jonn T. BRUNNER.—The death occurred on Tuesday 
morning at Chertsey, from heart failure, of Sir John Brunner, 
founder with Dr. Ludwig Mond, the celebrated chemist, of 
the business of Brunner, Mond & Co. He wae 77 yeàrs of 
age. : ‘ " о S 
"Mr. W. М.'Моврнү.—Тһе death has occurred, in his 75th 
year, of Mr. W. Martin Murphy, J. P., chairman of the Dublin 
United (Electric) Tramways Co., who did pioneering work in 
connection with numerous railway and tramway eysterhe and 
industrial enterprises. Mr. Murphy was a native of Bantry, 
Co. Cork, and started life as а building contractor in succes- 
sion to his father. He was опе of the pioneers in the con- 
struction of light railways and tramways. In Ireland he was 
responsible for various railways, and in regard to tramways he 
was prominently interested in the Belfast and Dublin systems, 
Cork Electric Tramways & Lighting Co., Isle of Thanet: Elec- 
tric Tramways & Lighting Co., Hastings & District,, Bourne- 
mouth & Poole, and Paisley & District. It was ae the result 
of а visit to America in 1895 that he became alive to the 
possibilities of electric traction, and on his return he promptly 
proposed its adoption in Dublin on the overhead trolley syg- 
tem. .Mr. Murphy had many and large interests beyond 
these, including a big drupery store, the Irish Independent 
newspaper, several leading hotels, &c. An outstanding event 
in Mr. Murphy's career was his plucky stand against the 
forces of svndicalism organised by James Larkin in, Dublin 
in 1913. The strikes that brought such misery in their train 
originated with the tramway men, but for those who went 
out other men were put on the cars within half an hour, and 
trafüc proceeded as usual. During the strike period Mr. 
Murphy stood firm, and won' through in the end, the dis- 
turbers of industrial harmony being utterly routed. 

Will, —The late Alderman James Heap, of Lancaster, of the 
firm of Calvert & Heald, electrical engineers, Lancaster, and 
chairman of the Lancaster Electricity Committee, left estate 
valued at £45,451. 
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NEW COMPANIES REGISTERED. 


Eclipse Cycle Co., Ltd. (156,252).—Private company. 
Registered June 20th. Capital, £2,000 in £1 shares. To acquire the business 
of cycle and gramophone dealers carried on by A. Jones and J. Williams at 
45, Old Chester Road, Tranmere, Birkenhead, 2, Church Road, Tranmere, 
and 526, New Chester Road, Rock Ferry, under the style of The Ecl 
Cycle Co.," and also the business of electrical and motor engineérs at 10, 
Church Road, under the style of the * Eclipse Electrical and Motor Engi- 
neering Co." The subscribers are: A. Jones, 15, Cressington Avenue, Birken- 
head, cycle and gremophone dealer, 1,266 shares; J. Williams, 17, Cressing- 
ton Avenue, Birkenhead, cvcle and gramophone dealer and builder, 634 shares. 
Directors: A. Jones and J. Williams. Solicitor: J. Roberts, 8, Duncan 
a Birkenhead, Registered Office: 10, Church Road, Tranmere, Birken- 


South of Scotland Electrical & Mechanical Engineering 
Co., Ltd. (10,462).—Private company. Registered in Edin- 
burgh June 14%. Capital, £5,000 in £l shares. Engineers, electricians, 
makers and repairers of and dealers in and hirers of aeronautical engines, 
motors, accumulators, motor cars, cycles, launches, vessels and aeroplanes, 
&c. The subscribers (each with one share) are: H. J. Berry, Cliffe Villa, 
Shepley, Huddersfield, electrical engineer; E. Moodycliffe, 43, Barctoft Road, 
Close Hill, Newsome, Huddersfield, electrical engineer; S ^. Marshall, 3, 
Camden Place, Dumíries, mechanical engineer. First directors: H. J. Berry, 
Edgar Moodycliffe, Samuel W. Marshall, James Clarke McGeorge, jun., 
hosiery manufacturer, Dumfries, and A. G. McGeorge, hosiery manufacturer, 
Dumfries. Solicitor. D. Stoba, 93, Irisb Street, Dumfries. | 


T. Beadle & Co., Ltd. (156,275).— Private company. 
Registered June 20th. Capital, £20,000 in £1 shares. To take over the 
business of factors and dealers in electrical supplies, motor car and cycle 
accessories and tools carried on at Hull by Т. Beadle & Co. The sub- 
scribers (each with one share) are: T. Beadle, 75, Victoria Avenue, Hull, 
electrical factor; G. H. Atkinson, 107, Linnaeus Street, Anlaby Roed, Hull, 
electrical factor’s manager. Directors: T. Beadie, G. H. Atkinson and R. L. 
Hought, 79, Finkle Street, Cottinyham, commercial traveller. Solicitor : G. T. 
Mainprize, Temple Buildings, Bowlalley Lane, Hull. Registered office: 3, 
Castle Street, Hull. ^ 


Tungsten Manufacturing Co., Ltd. 156,321) .—Private 
company. Registered June 21st. pb £150,000 in £1 shares. To enter 
into an agreement with W. L. T. Wright, and to carry on the business of 
manufacturers of tungsten and other metals, and articles made therefrom, 
electrical and mechanical engineers, &c. The subscribers are: E. N. G. 
Arkell, Kensington Court Hotel, 30, Pembridge Square, W., solicitor; G. 
Wooden, 10, New Square, Lincoln’s Inn, W. C., rolicitor's managing clerk. 
The subscribers are to appoint the first directors. Qualification, £100. -Re- 
muneration (except managing director), £150 each per annum, with 250 
extra for the chairman, and a share in the profits. Solicitor: A. G. Craig, 
10, New Square, Lincoln's Inn, W.C. Registered office: Thanet .House, 
Strand, W.C. 


Ellesco, Ltd. (156,339).—Private company. Registered 
June 23rd. Capital, £2,000 in £1 shares. Objects: To carry on the business 
of electrical, mechanical, aeronautical, dairy, printers’, bookbinders’ and 
stationers’ engineers, cutter and spring manufacturers and contractors, &c., 
and to adapt an epreememt with J. Lee, of Albion Engineering Works, 81, 
Rosebery Avenue, ndon. The subscribers (each with one share) are: W. 
Ellerd-Styles, 91, Forest Drive West, E., electrical engineer; J. Lee, 47, Cow 
Cross Street, E.C.1, engincer; W. R. Catton, 101, Park Lane, N.16; engineer. 
The first directors are: J. Lee and W. Ellerd-Stvles. Solicitors: i Р & 
Fenton-Jones, 76, Kingsland High Street, N.E. Registered office: 81, Rose- 
bery Avenue, N.6. 
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Impervious Fittings, Ltd. (156,308).—Private company. 
Kegistered June 21st. Capital, 22.000 in £l hates. Objects: To carry on 
the business of manufacturers of electric fittings and apparatus, other than 
cables, &c. The subscribers (each with one share) are: G. Н. Scholes, 
Meadow Cottage, Dean Row, Wilmslow, electrical engineer; E. A. Claremont, 
High Legh, Cheshire, engineer, Permanent directors: . Scholes and 
E. A. аан Solicitors :. Claremont, Haynes & Co., Vernon House, 
Bloomsbury Square, W.C. | 


Hatcham Manufacturing Co., Ltd. .(156,393).— Private 
company. Registered June 24th. Capital, £3,000 in £l shares. To take over 
the business ot electrical and general engineers carried on by A. S. f. E. 
A. Endacott and F. W. Carpenter, &c. The first directors are: A. S. King, 
Havant House, Seymour Road, Hampton Wick; E. A. Endacott,. 58,, Kin 

dward's Gardens, Acton Hill, W,; F. W. Carpenter, 20, Blandíord Road, 


ford Park, W.4 (all metal dealers). Solicitor: A. Lloyd-Jones, 40, Broad- 
way, Ealing, W. Secretary: Е. М. Carpenter. Registered office: 314, Gray's 
Inn Road, W. C. 


^ Abbott Turner & Co., Ltd. (156, 401).— Private company. 
Registered June 25th. Capital, £500 in £1 shares. To enter into an agree- 
ment with Turner & Co., . oi 261b, New John Street West, Birmingham, 
electrical engineers, and to carry on the business of electrical, фаз, sanitary, 
water and mechanical engineers, &c. The subscribers (each with one share) 
are: C. C, Turner, 125, Osborne Road, parkal, electrician; V. Smith, 
Primrose Cottage, ‘Hampton in Arden, clerk, First directors :to be ap- 
pointed Ly the subscribers. Registered office: 6, Temple Row, Birmingham. 
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CITY NOTES. 


i Sir FREDERICK GREEN, presiding at the 
annual meeting on June 4th, referred to 
the satisfactory position of the company in 
spite of difficulties due to shortage of 
Aul . materials owing to the war.. For four 
or ‘five ‘years they had been largely depending upon 
spare plant bought previous to 1914, but this became 
practically exhausted about the middle of 1918, and since then 
they had only been able to connect new subsc 8 in Buenos 
Aires as lines became vacant. It would not be possible to 
give much relief, at least in the centre of the city, before the 
end of next year, as switchboartls took a considerable time to 
manufacture and buildings to accommodate them to erect. 
The earnings in Argentina and London increased by 14 per 
cent.; maintenance and other expenses of management by 
16 per cent. The working expenses had increased in a 
greater ratio than the earnings, as the cost of living had 

„and wages and salaries had to be increased; materials 
had also cost more. The amount to the credit of the reserve 
for renewal of plant was greater than it should be through 
their inability during the war to undertake much renewal 
work. As soon as the necessary stores could be obtained they 


' United River 
. Plate Tele- 
phene Co., Ltd. 


had -considerable leeway to make up, entailing much heavy 


expenditure. Those works would take time, although the 
procuring of material was becoming easter. In regard to the 
‘work: carried out during the year they had increased their 
rs' stations by some 6,200, mostly during the first 

six months of the year. They had a long waiting list. They 
now had à total of 72,005 throughout the system as against 
65,788 last year. Except in the Province of Cordoba they had 
not been able to open many new exchanges, but in that, parti- 
cular'district, which was at poe wolated from the main 
ystem, they had increased the number by nine to 32. In 
Um Federal capital they had laid down a good deal of under- 
ground work in congested areas, ae they were fortunate enough 
to have & large stock of conduits, but they had not yet been 
able to bring into service the new common battery exchange 
at Belgrano, the equipment for which was ordered in 1916. 
In the suburbs of Buenos Aires they had been able to carry 
out Bome of the much-needed reconstruction work, and. also 
to provide a number of additional junction circuits, but they 
-had been prevented from completing the whole of the works. 
For some time past the labour position in Buenos Aires had 
not been satisfactory. There were riots and street fighting, 
but when practically all other means of communication had 
ised, they were able, with the protection afforded by the 
Government, to continue the telephone service almost as if 
conditions were normal: In March their own employés came 
out on etrike, but they were able, with the assistance of 200 
loyal operators and the engineering staff, to give a limited ser- 
vice. The President of the Republic intervened, and the 
strike ended in 15 days. One of the things that the strikers 
insisted on was the winding up of the staff provident fund, 
to which the company had contributed £2,000 per annum for 
very many years. There was now, therefore, no necessity to 
maké a further donation to that fund. The cost of the con- 
oéssidns that they had made would probably amount to not 
far ‘short of £100,000 per annum. The Government had pro- 
miséd to give favourable consideration to a reasonable in- 
‘Crease in rates to meet that expenditure, and negotiations 
Were ow in progress. This would pot, however, be the 
‘whole of the new burdens which the company would have to 
bear, as there was now before the Senate-a Bill, which had 
been passed by the Chamber of Deputies, for the purpose of 
establishing a State pension fund for the employés of the 
tramways, telephone, gas and electric lighting companies, to 
which fand it was proposed the companies concerned should 
contribute 8 per cent. of the wages and salaries paid. The 
company's capital outlay per subscriber would also be heavier 
n the future, due to the advance in cost of telephone material. 
As to the results for the current year, they had hopes that 
they would be at least as satisfactory as those now under 
review, but until they were able to provide switchboard and 
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cable plant they could not look for much increase, but he 


hoped they need not expect any falling off, provided they 


were allowed to increase ег rates. The prospects of Argen- 
tina appeared to be good. The harvest of the late summer 
was quite an average one, but the unfortunate port strike, 
which had been in existence since January last, had consider- 
ably reduced shipments to Europe. It had also béen a serious 


strain on the available tonnage of the world, as for many 


weeks over 100 steamers were lying idle in the roads waiting 
to discharge. Fortunately to-day the outlook was decidedly 
brighter. The speaker went on to refer to the excellent ser- 


vices of the local committee; the manager, Mr. Barber; the 


assistant managers; the engineer-in-chief (now on a visit 
here); and others. 
' The report for 1918 shows a balance at 


Callender's credit of profit and loss of £134,969. De- 

Cable and benture interest absorbs £13,500; prefer- 
Construction ence dividend £11,643; depreciation of 
; Co., Ltd. buildings, plant, and machinery, £37,000; 


depreciation of  oflice furniture, 4284; 
leaving £72,561, plus £111,509 brought forward. Dividend 
on 70,000 ordinary shares, 12} per cent. per annum, less 
tax, £43,750; dividend at 12} per cent. per annum, less tax, 
from date of allotment and final instalment on 10,000 ordi- 
nary shares (1018 issue), £549; to reserve, £95,000; carrying 
forward, subject to excess profits duty, if any, £114,779. 
Until the signature of the armistice only materials required for 
war service were produced by the company, and, until that 
date, output again increased considerably. After the cessa- 
tion of hostilities euch manufactures ceased, and before the 
end of tbe year the break clause had been put generally into 
operation on all Government contracts. As heavy engage- 
ments had been undertaken for the execution of these con- 
tracts, much time had to be уеп to their adjustment and 
to the re-arrangement of the factories for ordinary business. 
This transition period continued into the present year, and 
was a time of much anxiety to the management, and of im- 
paired efficiency in the workshops. In order to-meet the 
requirements. of the Admiralty, the War Office, and the 
Ministry of Munitions, large extensions were made at Erith 
during the last two years (and in the Leigh factory of the 
Anchor Cable Co.), for the production of cables and other 
materials necessary for carrying on the war. This plant and 
machinery is now being adapted, so far ag possible, for com- 
mercial production. Under an agreement with the Govern- 
ment an entirely new factory waa erected. at Picardy, close 
to the Erith 
phone cable for Army use have been produced. These being 
no longer required, atrangements are in progress for the 
conversion of the Picardy works to ordinary manufacturing. 
Much assistance was thus rendered to the country, and the 
directors reccived official letters of thanks from the Admiralty, 
the Ministry of Munitions, and other Government Depart- 
ments, for the way in which contracts entrusted to this com- 
pany were executed. Difficulties of transport and in the 
eupply of raw materials, and the increase in wages, with the 
reduction of working hours, made under Government awards, 
have rendered profitable commercial production exceedingly 
dificult. Ordinary manufacture for commercial use has now 
re-started, and the company has secured important contracts 
for power, telephone, and other cables at home and abroad, 
the works being thus fully engaged. All plant and appliances 
have been maintained in efficient working condition, but, 
owing to the heavy cost of upkeep, a much larger sum haa this 
year been expended in maintenance than in the past. The 
business of the Anchor Cable Co., Ltd., has again given 
satisfactory results. The rearrangement of the capital by the 
issue of fully-paid shares to existing holders of ordinary 
shares was dul completed during the year. In the latter 
part of 1918 it became evident that further capital was neces- 
eary to enable the company properly to carry out its com- 
mercial operations, and with the authority of the share- 
holders 40,000 new preference shares and 10,000 new ordinary 
shares were issued. The issue, made a few days before the 
armistice, was largely over-subscribed. `’ 

- Accompanying the report there is issued a Roll of Honour 
showing that 817 men joined the Forces, and of these 66 
gave their lives for their country. 


Sir G. A. Touche presided at the annual 
United Electric meeting, on June 25th. The pleasing fea- 
Tramwavs ture of the year’s operations was the 
‘of Monte Video, continued increase in the traffic receipts. 
Ltd. The gross receipts constituted a record; 

| \ they were £20,467 more than in the pre- 
vious year, and £6,774 more than in the highest pre-war 
year. The advance was in spite of the fact that their em- 
ployés were involved in the two-months' general strike in 
Monte Video in August and September, 1918. The number 
of passengers carried also constituted & record, beating the 
pre-war record by nearly 7} per cent. Expenses continued 
to increase. They were £31,756 more for 1918 than for 1917 
More than 80 per cent. of the increase was due to cost of 
fuel. which averaged 146s. per ton. against 104s. 7d. in 1917, 
an increase of 41s. 5d. per ton. or more than the entire pre- 
war cost. The increase on 13,179 tons was thus £27,399. For 
the five months ended March the average cost was 1419. 6d. 
per ton; it was now round about 100s. The balance of the 
increase In expenses was due to higher cost of all mainten- 
ance materials, and to the increase in wages, which was in 
operation during the last two months of the year. The net 


works, in which large quantities of field tele- 
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receipts of the Uruguayan Co. fell by £11,289. Their claim 
for introducing а revision of tariffs was а very strong one, 
but up to the present the authorities had in no way assisted 
the company to meet the increasing burden of expenses and 
improve the lot of its employés. The directors recommended 
the payment of a dividend on the cumulative preference 
shares, less income tax, in satisfaction of the arrears for the 
half-year to September 30th, 1917, and with improving con- 
ditions 16 was hoped to make increasing payments on account 
of arrears, and ultimately to resume the regular payment of 
current dividends. The chief reason for recommending this 
payment on account was found in the better prospects in- 
dicated by the experience of the current year. The directors 
entered into negotiations some time ago for а sale of the 
tramway undertaking to the Government. Terms were pro- 
visionally agreed, hut no binding contract had been entered 
Into. 

The gross receipts for 1918 were 
Anglo-Argentine £3,012,821, — less working expenses 


ramways 42.375.564, leaving £637,257, plus interest 
Co., Ltd. on investments, &c., £43,090, and £67,990 


| brought forward, making £748,268. From 
this there are deducted: Annuity to City of Buenos Ayres 
Tramway Co. (1904), Ltd., £70,000; debenture interest and 
sinking fund £587,821; preference and ordinary share re- 
demption sinking fund £6,744. The balance of net revenue 
to be carried forward to 1919 is £83,043. Having regard to 
the abnormal cost of fuel and the uncertainty of the outlook, 
owing to the present unstable conditions in Buenos Ayres, 
the labour unrest, and the pending demands for shorter hours 
of service, the directors are not vet justified in recommend- 
ing the payment of any dividend on the preference shares. 
The traffic receipts for 1918 were £2,909,376, an increase of 
£209,132; passengers carried, 349,286,335, against 324,231,620. 
The most stringent economies have been exercised, but many 
of the expenses are entirely beyond the company's control, 
and are owing chiefly to the freight situation, which, how- 
ever, has become better during the current усаг. The abnor- 
mal cost of fuel is alone responsible for an additional expendi- 
ture of £945,959 for electric energy, as compared with 1917. 
The cost of all materials for maintenance remains high. Mr. 
William Morris, of Messrs. Ashurst. Morris, Crisp & Co., has 
been elected to the board. The directors’ report is accom- 
panied by a lengthy report by the general manager, Mr. G. 
Pedriah. He shows that the country has gone ahead and 
business in general is reviving in а verv marked form. The 
population of the citv increased by 15,323 during 1918. Tram- 
way traffic revived very considerably as a consequence of the 
improvement in business generally. In the course of the 
technical details, Mr. Pedriali shows that no coal was re- 
ceived during 1918, and comparatively little petroleum had 
been burned. Fuel had been confined mostly to hardwood, 
maize, and other grains, the result being disastrous. As to 
the prospects: The increased traffic movement has brought 
more passengers, and consequently our receipts per car mile 
are increasing, and if the price of current can be brought 
down again considerably, our profits will hegin to revive 
during this year. Nevertheless, the state of the labour world 
is menacing, and may have a very prejudicial effect. It js 
doubtful if we shall be able to keep up our present rate of 
increase in traffic which is now well over 12 per cent., as 
compared with last vear, and I think that, if we can, by the 
close of the vear, show an increase of 5 per cent. we may 
consider ourselves lucky under the circumstances." Miles 
run 53,118,576, against 59,456,535 in 1917. Receipts per mile 
run 13.61d.. against 19,734. in 1917. Expenses per mile run. 
exclusive of paving or renewals expenditure 10.314., against 
8.97d. in 1917. Cars in stock 2,715, against 2,746 in 1917. 


The report for the vear ended March 

The General 31st. 1919, states that the net profits were 
Electric Co., £480,828, plus £145.286 brought forward, 

|. Ltd. less £70.000 pavment on account of excess 
profits duty. making a total of £556,114. 

From this the following are deducted: Debenture interest, 
£8,000; normal and special depreciation, £73.653; grants to 
dependants of men on active service, £16,700: 63 per cent. 
preference dividend, 485.292; to reserve, £117,000. After 
paying 10 per cent., free of tax. on the ordinary shares, 
£141.502 remains to be carried forward, subject to excess 
profits dutv. The directors express themselves satisfied with 
the results of the vear's trading. more especially as the 
period under review has witnessed the partial change-over 
from war work to peace work. on which the company has 
heen inainly employed since the cessation of hostilities. The 
directors appreciate the loyalty and assistance rendered by 
the employés during this strenuous period. Apnroximately 
750 of the company's employés have been demobilised. The 
nromise of reinstatement has been faithfully kept. without 
inflicting апу appreciable hardship on those who filled their 
places during the war. The figures of the balance sheet do 
not lend themselves to comparison with the figures of previous 
vears, owing te the carrying through of certain important. 
operations. which were foreshadowed at the last annual meet- 
ing. During the year the company acquired the engineering 
works of Fraser & Chalmers, Itd.. and this concern, as well 
as the Osram-Robertson Lamp Works, T.td., has been entirely 
absorbed into the G.E.C. organisation. This absorption mainly 
accounts for the verv considerable additions to the items 
freehold Jand and buildings and fixed plant and machinery. 
The investment account has naturally been reduced, as what 


was formerly an investment in shares of the Osram Co. is 
now represented by the actual assets of that company. Sundry 
debtors and stock-in-trade are much increased compared with 
previous years. The increases are partly due to the inclusion 
of the sundry debtors and stock-in-trade of Fraser & Chalmers 
and the Osram Lamp Works, but they are also a reflection 
of the larger operations of the company toward which the 
acquisition of these works has materially contributed. The 
directors are satisfied that both items are valued on the 
company's usual conservative basis. 

The directors report that the large increase of capital, 
effected early in the year, is already justified by results. 
They have decided upon their post-war programine, a brief 
outline of which will be presented at the annual meeting. 
To give effect to this policy will require a further increase 
in capital, and it is proposed to ask the shareholders for 
authority to increase the capital to six million pounds, but 
they do not propose to make an issue forthwith, but only 
as and when they are of opinion that the necessities of the 
business.require it. Resolutions to give effect to the increase 
of capital and for splitting the existing £10 preference and 
ordinary shares into £1 shares will be submitted to an extra- 
ordinary general meeting to be held immediately after the 
annual meeting on Wednesday, July 9th. | 

All the works of the company are at present fully employed, 
and building operations are already in progress to provide 
additional accommodation for works urgently required which, 
but for the war, would have been long since erected. "The 
Government have now vacated the company's building in 
Kingsway, and the contract for the completion of the building 
has already been placed. It is hoped that it will be ready 
for occupation in 1920. The allied and subsidiary enterprises 
of the company have again shown satisfactory results. 

The sum of £37,500, granted out of the company’s reserves 
at the last annual general mecting for the superannuation, 
pensioning off, and benefit of the company's employés, m 
accordance with the terms of the trust. has been invested in 
3,750 ordinary shares of the company at par. In administer- 
ing this fund the directors propose to be guided by the report 
of a special committee appointed to deal with the whole 
question. in accordance with which they will primarily con- 
sider those employés who had completed 15 years' service 
on December 31st, 1918. The directors also propose to estab- 
lish а contributory pension scheme for the benefit of all 
employés. 

Sir John P. Hewett. G. C. S. I., Mr. James Fraser, and Mr. 
O. Wilson, who were formerly members of the Osram board 
of directors, have now joined the board of this company. 


Sir F. W. R. Fryer presided at the an- 
nual meeting on June 25th. He said that the 
power house expenses were £66,723, against 
£61,546 for 1917. Fuel increased by £4,319 
due to the adoption of paddy husk as a 
substitute for coal. They were still, owin 
to the shortage of supply of paddy husk, consuming severa 
other vegetable substances, and though paddy husk had been 
successfully used as fuel for many vears in Burma, there 
were stil some disadvantages attending its use which bad 
to be overcome. The capital cost of alterations involved in 
the adoption of paddy husk as fuel had been considerable. 
but would not, of course, recur. The improvement in the 
tramway service returns continued to show most healthy 
expansion. The cars carried 34.75 per cent. more passengers 
than in 1917. Arrangements were in hand for considerable 
extensions of the tramways system as the necessary materials 
became available. The lighting and power returns continue 
to show healthy increase which had only been limited by the 
want of additional machinery which was now ready for 
dispatch to Burma. The revised public lighting agreement 
for twelve vears, providing for considerable extension and 
improvement, had been signed. Expenses of renewals and 
repairs would continue to be exceptionally heavy. They had 
weathered the storm, and tramwav and lighting business 
M continue to increase now that war restrictions had 
ceased. 


J. G. White & 
Co., Ltd. 


Rangoon 
Electric 
Tramway and 
Supply Co., Ltd. 


Mr. G. M. Booth presided at the annual 
meeting on June 96th. He said that the 
task of restoring business conditions to ? 
pre-war basis was going to be long an 

difficult. He failed to see how our trade was to be restored 

to its proper place unless all classes recognised that the war 
had left us poorer, and that we must all work harder. There 
was little enconragement in this direction to be found in the 
eneeches of leaders of labour organisations. Squabbling abont 
how profit should he divided was mere midsummer madness 
to those who felt that in the verv near future there would 
he all too little profit of anv sort whatever to divide. No- 
thine but co-oneration between canital and labour would 
enable us to win through in the uphill task. The busines 
of the vear had proved not unsatisfectory, and it was remark 
able that thev had been able to show some increase in net 
profits. Ordinary engineering construction had been practi- 
cally cnsnended and the nrofits in thie diwection were less 
than 90 ner cent. of the whole nrofit. The halance had come 
from interest on the companv's investments, from their operat: 
ing contracts with public utlitv companies. and from speria 
war contracts. As to the future. thev were now disposin? 
of «nr-n'n« encineering stores for the American Governmert. 
hut thie wark wanld soon terminate and thes mnst new 
devote their efforts to peace-time activities. They had re 
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cently been awarded a small tramway reconstruction contract, 
but conditions for carrying out any new work were extremely 
difficult. Their investment account should show better re- 
sults, and their operating department was also in good shape, 
and as they added additional management contracts to their 
list, they were able to reduce to some extent the expense 
ratio.and so secure improved profits. An important addition 
to this section was the operating contract secured with the 
Chilean Electric Tramway & Light Co. — The International 
Light & Power Co., in which they held a large block of 
shares, was doing well. Since the armistice the whole of 
the arrears of preference dividend had been paid off, and 
the earnings for:the current year showed an improvement 
over those for 1018, which were themselves the best in the 
history of the company. ‘Their subsidiary company for trad- 
ing purposes now existed under the name of the J. G. White 
Commercial Co., Ltd. The results so far had been fairly 


satisfactory. 
Gross profit for year ended May, 1919, 
Electric & 48,117. After deducting general charges 
General und debenture * interest, and adding 
Investment £17,225 brought forward, the balance is 
Co., Ltd. £23,352. The directors hope to be in a 


halt-yearly dividend on the preference shares on January Ist 
next. As it is impracticable to pay off jmmediately in cash 
the arrears on these shares, which at June 30th, 1919, will 
amount to 80s. on each £5 share, the directors are consider- 
ing various inethods for dealing with same, and they propose 
to consult representative shareholders before submitting a 
definite scheme. Мг. S. К. Shaw, the former secretary, sy!- 
fered so severely in health through Army service that he bad 
to resign his appointinent. It is proposed to grant him a 
retiring. allowance in consideration of his prolonged service 
with the eompany. Mr. R. J.. Sare has been appointed secre- 


tary. . 

l'or the year ended March 31st, 1919, the 
net profit after providing for depreciation, 
debenture interes directors’ fees, &c., 
and a reserve estimated to be sufficient to 
cover excess profits duty, is £38,628, plus £26,030 brought for- 
ward. There has been put to general reserve £10,000; 10 per 
cent; is paid on the preference and 10 per cent. on the ordi- 
nary shares; £16,396 is written off expenses in connection 
with debenture issue, including premium on redemption of 
old debentures, discount on new issue, and tax on additional 
share cMpital. £17,409 remains to carry forward. The direv- 
tors have 10 under consideration the question of the new 
capital required to meet the growth of the company's busi- 
ness, as explained at the general meeting on February 14th 
last, and a resolution will be submitted to the shareholders 
at the meeting to-day to confirm a provisional agreement 
with Sir W. G. Armstrong, Whitworth & Co., Ltd., to sub- 
scribe for 250,000 of the unissued £1 ordinary shares of the 
company at par, two of the directors of Sir W. С. Armstrong, 
Whitworth .& Co., Ltd., joining the board of this company. 
The board are unanimous in recommending to the share- 
holders the proposed arrangement with Sir W. G. Armstrong, 
Whitworth & Co., Ltd.. which, in their opinion, is likely 
to prove of considerable benefit to the company’s future 
interests. | 


Crompton & 
Co., Ltd. 


Waygood-Otis, Ltd.—At the annual meeting, held last 
week, the chairman said that they had reorganised for a 
return to their pre-war line of business, and were now almost 
wholly engaged upon lifts and егапеѕ. The change over was 
not without its difficulties, and involved expense, but these 
were now practically behind them. Unfortunately they had 
still to contend with delay in securing raw materials and 
in the delivery to different parts of the country of their 
manufactures, due to congestion on the railway systems, 
but these troubles. inevitable after the dislocation of civil 
work during the war, would doubtless gradually be removed ; 
еу had in the meantime handicapped progress and output. 
They had rebuilt a. portion of the factory and installed many 
additional up-to-date machine tools; the resulting develop- 
ments appreciably added to the capacity of their shops. They 
were aiming at further standardisation, which would permit 
of mass production and the carrving of a suitable stock of 
manufactured apparatus to a greater extent than before thie 
war. and by these means and the improved mannfacturing 
facilities they hoped to offset in some measure the higher 
costs of labour and materials. so that prices might encourage 
prospective buyers to place their contracts without delay. 

New Issue.—Last week the Fellows Magneto Co.. Lad., 
offered for subscription 100,000 3 per cent. cumulative par- 
ticipating preferred shares of £1 each at par and 25,000 or- 
dinary shares of 10s. cach at 15s. per share, the capital being 
required for expansion of the business. | 

Aluminium Corporation, Ltd.—The meeting called for 
Monday last was merely formal, in order to comply with the 

panies Act, and to enable a preference dividend of 7 per 
cent. for the year, 1918, to be declared. This having been 
approved the meeting adjourned until the accounts can be 
submitted. 

Anglo-American Electric Co., Ltd.—Profit for the vea 
£1,381. plus £19,821 brought forward, making £21,909 which 
js to be carried forward. SM | 

Edgar Allen & Co., Ltd.—Final dividend 2s. 6d. per 
share, making 173 ner cent. for the vear. free of tax. 


position to resume the payment of the | 


Companies to be Struck Off.—The following are to be 
struck off the register within three months unless canse is shown 
to the contrary :— 

Alpha Electrical Co , Ltd. 

East London Electric Co., Ltd. 

G.O. Accumulator, Ltd. 

Leonard W. Holmes & Partners, Ltd. 
Metallurgical and General Industries, Ltd. 
Metallurgical Research Co., Ltd. 

South American Railless Traction Co., Ltd. 

Adelaide Electric Supply Co., Ltd.—Mr. В. Braith. 
waite presided on Tuesday over an extraordinary general 
meeting of the holders of the 6 per cent. cumulative prefer- 
ence shares of the above company, and proposed a resolution 
Increasing the capital of the company from £750,000 to 
£1,000,000 by the creation of 250,000 A preference shares 
of £l each. He explained that the company’s business was 
rapidly outgrowing the capacity of the power house at Ade- 
la ide, and it had kon urgently necessary to build a new 
one. The lease of a suitable site at Port Adelaide had been 
acquired from the Harbours Board, and the new capital was 
required to provide the cost of the new power house and for 
the extension and development of the business generally. Mr. 
A. J. Farish seconded the motion, and the resolution was 
carried. Subsequently an extraordinary general meeting of 
the company was held, when a similar resolution was agreed 
to by the ordinary shareholders. ^ 


South Wales Electrical Power Distribution Co.—The re- 
port for 1918 states that the units sold amounted to 36,593,903, 
a decrease of 365,146 units. After payment of all expenses, 
the credit balance of the year's working was £20,144. De- 
ducting interest on prior lien debenture stock and the 
original debenture stock, and making provision for deprect- 
tion of the new plant. there remains £52 to be carried forward. 
-—Financial Times. 


Chili Telephone Co., Ltd.—For the vear ended March, 
1919. there is a profit of £82,149. After deducting income tax 
and excess profits duty and placing £16,964 to general reserve 
and £15,000 to reserve for renewal of plant, the directors 
recommend a final dividend of 3s. per share, free of tax, 
leaving £8,510 to carry forward. 


Tele raph Construction and Maintenance Co., Ltd.—In- 
terim dividend of 6s. per share, free of income tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

WiTH the Loan campaign intensified, business in Stock Ex- 
change securities is quiet. No kind of boomlet followed the 
signing of the terms of Peace. ‘There is nothing like the 
same degree of cheerfulness as prevailed at armistice time. 
Men's minds are bent too seriously upon the pressing post- 
war problems for them to rejoice whole-heartedly at the con- 
clusion of a Peace which few believe the former enemy 
regards as any more binding than, for instance, his previous 
Treaty with Belgium. But there is“ a willingness to turn to 
the future and to hope, if rather quietly, for the best. 

London Electric Supply shares are weak on the various 
memoranda presented to shareholders in connection with the 
Government Bill. The subject is dealt with more fully else- 
where in this issue. An officer, recently demobilised aud 
returned to the Stock Exchange market, declared colloquially 
that the various directors had properly put the wind up” 
the investors interested in electric shares. Bromptons are 
9s. down, so are City of London. Kensingtons, St. James's 


Ш 


and Metropolitans have All lost 2s. 6d. Westminsters had 
experienced a sharp drop m the previous fortnight, and this 


brought in a few hold buyers, whose purchases rallied the 
price to 94, while County of London Ordinary were taken at 
9 11-16, the price mentioned here last week, and have re- 
covered to their par value of 10. It is difficult to avoid the 
impression that shareholders are giving way to scare, al- 
though if the Bill is as wicked and malevolent as its opponents 
aver, the outlook for the London companies must be dis— 
tinctly bad. It may be suggested. however, that perhaps the 
opposition is making the utmost of the case against the Bill. 

Manufacturing shares are inclined. to be somewhat dull im 
sympathy with the depression in the market for London light- 
ing shares. English Electrics have given way to 27s., and 
the rest of the group is none too good. The General Electric 
Company's report makes pleasant reading. Since the last 
accounts were published the Osram-Robertson Lamp Works 
Company has been absorbed and part of the Fraser and 
Chalmers business taken over. so that exact comparison can- 
not be made with the previous figures. But the net profit of 
£382,400 is £133,000 better, and substantial increases are 
made to the appropriations. The dividend is maintained at 
10 per cent., free of tax. It is proposed to take steps to 
double the capital and to make it six million pounds. No 
doubt in the nrocess the shareholders will get that slice of 
melon for which ther have been diligently prepared br 
various references in this column in April and Mav last, when 
broad hints were thrown out as to what was likelv to happen, 
and when the price of the ordinary stood several pounds per 
share lower than it does to-day. 


24 | THE ELECTRICAL REVIEW. 


[Vol. 85. No. 2,171, JULY 4, 1919. 


(The financial commentator hears only, as a rule, of those ' 


cases in which any following of his suggestion is fraught with 
unpleasant consequences to the investor.) i | 

Callender's Cable shares have come down owing to dis- 
appointment at the dividend not being increased. Last year 
it was 25 per cent., and, the capital having been doubled in 
the meantime, it is now 124 per cent. Net profits of £135,000 
are £13,000 up on last year's figures. What made holders a 
trifle shy was the statement in the report to the effect that 
after the cessation of hostilities and the. operation of the 
Break Clause in Government contracts, much time had to be 
given to the rearrangement of the factories for ordinary busi- 
ness. resulting in impaired efficiency in the workshops. The 
same sort of conditions will doubtless operate in numbers of 
industria] concerns, and the coal, iron and armament shares 
are dull in tone because of the uncertainty felt in regard to 
the tidue it wil take for swords to be beaten into plough- 
shates. Babcock & Wilcox are 1-16 down.at 33. 

Cable stocks continue to display hesitation. Globe prefer- 
ence are 1 lower, Anglo-American preferred 4, West India and 
Panama 1-16. Marconis fell away to 6} and Marconi Marines 
to-3 5-16. American Marconis are the firmest of the party at 
32s., Canadians keep a shade below 18s.. and Spanish are 159. 

Home Railway stocks have reverted to the Slough of 
Despond, out of which they gave a brief proinise of struggling 
а week or two ago. Underground £10 shares are 1 down and 
the shilling shares lost ninepence. Metropolitan Consolidated 
fell J. Rubber shares show a better disposition upon a 
slender recovery in the price of the raw material. It is 
4hought that the raising of the blockade, upon ratification of 
the Peace Treatv, may be followed by large orders from the 
Central Powers for rubber, as well as other produce. 


SHARE LIST OF ELECTRICAL’ COMPANIES, 


Номв Exzcraicrry OoMPANIES 
Dividend Price 


— June 80, Yield 
7 1917. 1918. 1919. Rise or fall. p. o. 
Brompton Ordinary..  .e . 10 8 63 — 4 £6 1 6 
r he: hh h —- bi 
Chelsea eo ee ee ee ГЕ) 6 B 8% де 4 19 4 
of London E a 8 8 lig 618 0 
0. do. 6 per cent. Pret. eo 6 6- 10 + 6 00 
County of Lon T. vá са 3 3 10 700 
. do. 6 per cent. Pref. - : А 800 
ее ee — 6 5 0 
London Eleotrio  .. .. Nil Ni T s Nil 
do. do. 6 per oent, Pref...’ 5 6 7 14 10 
Metro litan ee ee А oe eo 4 РА à 1 — à б 8 
0. оеп, Pref, oe Xt ~ 6 
в, James and Pall Mal eo о. 9 10 1 — i 13930 
th London ee ee ee 6 6 M -— 3 6 6 
South Metropolitan Pref... .. 17 7 m — 8 16 7 
Westminster Ordinary .. . 8 8 53 +} 619 6 
, TELEGRAPHS 48D TELEPHONES 
Anglo-Am. Tel. Pref. v — 6 8 98 — 3 6 2 3 
do. ef, es wo 1) e 13] - 780 
ChileTelephone .. .. . 8 7 - 8 14 4 
Ouba Bub. Ord. е eo . 1 7 11 — 6 4 5 
Eastern Extension o В 8 16 — 25 0 0 
Globe Tel. and T. Ord. oe ee 7 8 16 — 65 0 0 
do. do. боодо * 6 6 104 — i 514 6 
Great Northern Tel. e 5 999 B 89 — 617 6 
Indo-European eo eo ee 18 18 65 — Б 18 3 
Marcon} 222 . но 20 90 63 — À 876 
United R. Plate Tel. oe ee 8 8 "llàxd = *5 9 0 
West India and Panama .. . 1⁄8 1/8 I — „% *4 8 6 
Western Telegraph е. ос 8 8 l6àxd — 416 8 
Homs Rams, 
etropo е ee ee LE J — 4 16 6 
v do. A 2% T Nd n 155 — Nil. 
ndergroun ectrio Ordinary.. : == Nil 
do. do A“ . Nil Nil 9/n 04 Nil 
. бо. do. Income .. 6 6 96 = % 5 8 
Fonzien Trams, &o. 
Adelaide Sup. 6 percent. Pref. .. 6 6 4 — 8 6 4 
Anglo-Arg. raras. First Pref... © Nil * — i "us 
do. do. 904 Pref, ee — — + — rums 
do. do. b Deb.. e m 5 5 67 — 1 7 9 0 
Brasil Tractions ee oe oe mos отар. 684 — = 
Bombay Electrio Pref, .. .. 6 6 11 — 8 11 7 
British Columbia Eleo. Riy. Proe. 6 5 574Аха = 814 0 
do. do. Preferred Nil 2 464х4 = 576 
do. do. Deferred Nil N 44 m Nil 
do. do, Deb. ee 61 — 8 17 10 
Mexico Trams б per cent, Bonds.. Nil Ni 61 —l Nil 
do. 6 per cent. Bonds.. Nil Nil > Nil 
Mexican Light .... Nü Nil 88 +2 Nil 
do. Pref. ae „ Nil Ni 61 — Nil 
do. ist Bonds. - Nil Nil 65 —1 — 
MANUFACTURING | COMPANIES 
Babcock & Wilcox . 15 15 — | 818 0 
British Aluminium Ord. "T^ ee 10 10 11 — 514 5 
British Insulated Ота. .. .. 2% 1% 2c. — 511 1 
British Westinghouse Pref, .. 7% 8 2 — 5 16 5 
Callenders ee ee eo ee 95 95 10 — à 6 8 0 
do. Pref, ee ° . b 64 Sixd E б 5 10 
Osstner-Keliner  .. . 5 9% 2i — 7568 
Bdison-Swan $6 A е ee ee — — 1} == 6 0 0 
do. do. 5 per cent, Deb, .. 4 5 747 * d — 6 12 10 
Bleotric Constm on ee e? 10 10 * — 8 8 5 
Gen. Elec. Pref, oe oe " 6 6% 1054 — B 8 0 
do. Ord, е ee eo 10 10 22 — *4 11 0 
do. 1 Pret. е ee ee ee a r^ 34 — 6 2 6 
ee oe oe eo — воро 
Indise-Bubber.. ee oe oe 16 10 axa — 5 17 4 
Четепе Ота... ee ee СХ) — 10 . 7 — 7 0 0 
Telegraph Con ee ee ee 90 90 - 253 = 418 6 


*Dividends paid free of Income Tax. 


MARKET QUOTATIONS, 


1т should be remembered, in making use of the figures appearing 
im the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, July 2nd. 


Latest Fortnight's 
CHEMICALS, do, ME cir o 
а Aoid, Oxalio $ ГЕ) 0 0 эе per lb. 1/5 б 
а Ammoniac Bal ea eo, eo per toa ESU ee 
a Ammonia, Muriate (large crystal) " £78 aie 
а Bisulphide of Qarbon еә ee 90 @e eo 
a Borax oe ee ee oe ee [T] 439 ee 
a Copper Sulphate ee ee oe 90 4 46 £2 ine 
@ Potash, Chiorate ee oe oe per ib, 1/3 ee 
a ” Perchlorate oe eo " 1,8 Er 
а Bhellao zi 35 Ms ee per owt. 4\9 £2 ine 
а Sulphate of Magnesia per ton 410 és 
a Sulphur, Sublimed Flowers  .. T 428 ва 
а "n Lump eo oe ee LL) 4x0) 
а Boda, Chlorate ee eo ee per Id. S 
а 6 ee ee oe per ton Tlui- eo 
a Bodium iohromate, casks per lb. T T 


METALS, 4с. 
c Brass (rolled metal $* to I basis) per ib, оа. M. inc. 


€ n орев (solid drawn) a is 13 to 1,8} ја. inc 

[ +4 ” Wire, basis ee ae oe oe 1/03 ad, ne 

c Copper Tubes (solid drawn) ii 1/41 id. inc. 

„ Bars (best selected) .. per ton 4121 £4 inc, 

Га [TI Bheet . ee oe өө " 4121 £4 inc. 

g . m e Т 4141 £4 inc 

d „ (lectrolytic) Bare " £93 £5 ine 

ч 99 [1] ее ee n 4101 ee 

4 " " Ano W "b SS 12 
M" n»n" ire r . 1/ zd. inc 

F Ebonite Bod e ee ee oe aa Ms es 

9? eet oe өе " 2/6 

n German Bilver Wire ee ee M A6 ee 

h Gutta-percha, fine ee ee ee Ll] 1l ee 

A India-rubber, Para fine .. oe Т 2451 ы. Inc. 

Iron Pig (Cleveland warrants) .. рег ton Non. .. 

„ Wire, puir, No, 8, P.O, qual, ” 442 Pi 

s Lead, English Pig.. „ "s 423 10 10,- dec. 

g Mercury oe .. рег bót, £21 4414210 in. 

e Mica (in original cases) small .. per lb, 94. w 4,6 m 

€ » " » medium " 5/- to 10/- . 

€ ^» " » large " 19,6 to 25-/@ up. . 

d Silicium Bronze Wire . per lb. l6 | 

r Steel, in bares per ton ei $3 

g Tin, B „ фу £237 £2 dec. 

п n Wire, Nos. 1 to 16 ео ee. per ib, 4- oe 

Quotations supplied by— 
а G. Boor & Oo. g James & Shakespeare. 


с Thos. Bolton & Sons, Ltd, 

`4 Frederick Smith & Oo, 

E F. Wiggins & Bons. 

f India- Rubber, Gutta-Percha and 
Telegraph Works Oo., Led. 


Edward Till & Co. 

i Bolling & Lowe. 

4 Richard Johnson & Nephew, Lid. 
R P. Ormiston «& Sons. 

ГА W. F. Dennis & UO, 


Fuse Sizes for Motors. — Tables are given in the 
Electrical Review, of Chicago, of March lóth, showing the 
starting fuse sizes recommended by the Westinghouse Electric 
and Manufacturing Company for various types of motors. 
The data are based on the following values of starting 
current :— 

Times full load 
Motors. current at starting. 
Polyphase wound motor ... .. .. « it 
Squirrel cage (thrown on line) "n 3 
l-phase repulsion induction with rheostat ... Я 


‘Copper in Chile, — Copper mining in Chile, though 
greatly hampered by war conditions, was, on the whole, more 
productive in the years of war than in previous years. Р 
increased output of the mines was due to new methods 0 
working and improved installations of plant. The mast im 
portant of the Chilean copper mines, owned by the on 
Copper Co., which are among the largest in the world. 
possesses reserves estimated at 700,000,000 tons. These п 
had, previous to the year 1918, a daily output of 27,000 tons, 
This huge production fell, in consequence of a shortage o 
fuel and shipping space, to 10,000 tons. But since n Я 
ginning of 1919 it has risen again to 15,000 tons. Accor: a 
to the Wall Street Journal, it is estimated that the тооз 
in 1919 will be: for the Chile Copper Co., about 100,000 ton" 
for the Andés Copper Co., about 50,000 tons; and for bf 
Braden Copper Co., 75,000 tons. When the enlargement о | 
the works now in progress has been completed, the aus i all 
up Deu a position to produce 150,000 tons a vear.— 4“ 
un z. 
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Electric Transmission. - 
Bx 8. Г. PEARCE, M. Sc., C. B. E. 
| (Abstract.) | 


INTRODUCTION.—It may be regarded ag axiomatic that, other 
conditions being favourable, the correct location for a generat- 
ing station is at the centre of gravity of the load. Departures 
from this rule will naturally arise as the result of :— 


1. Conditions unfavourable for local generating stations. 
2. Conditions particularly favourable for generation at some 
ae more ‘or lesa remote from the centre of gravity of the 


Either of the above may be the determining factor, bui in 
this country condition (1) is likely to be the predominating 
one. 


Unfavourable conditions for local generation may include : — 


(a) Cost of land. | | 

' (b) Excessive rates and taxes. 

'(c) Absence of cooling water facilities. 

(d) Difficulty of bringing coal to the чена ana also of 
disposing of ashes, &c. 

(e) Risk of creating a nuisance. 

Condition (2) may include :— : 

(a) Cheap land. 

(b) Low rates and taxes. 

(c) Good cooling water facilities. 

(d) Good railway and ooel-handling facilities, and conveni- 
ences for disposal of ashes. 

(e) Ample facilities for extension, and no risk of creating a 

nuisance 


(f) More favourable conditions for economical generation 
under conditions of combined load and diversity factor, &c. 


The case of a natural source of power will be of very rare 
occurrence in.this country. Obviously, it might eaeily con- 
stitute, as in the United States and Canada, the sole factor 
governing the choice of site. 

Whether arising from conditions (1) or (2), or both, it is 
obvious that the removal of the generating station from the 
centre of gravity of the load to some distant site may possess 

istinct 
concerned. It therefore becomes necegsary to examine to 
what extent the advantages of the distant site may be neu- 
tralised, or even outweighed, by the cost of transmission. 

In this connection it is impossible to lay down any hard 
and fast rules, and it seems certain that it will alwaye be 
necessary for every specific case to be considered separately 
upon ite merits.  : 

TRANSMISSION CHARGES AND pose .—Transmission may, for 
the purpose of cor pason, be roughly divided into three 
primary forma (eee fig. 1):— . ML 

Case 1. 

A: represente the centre of gravity of the load, but the 
generating station is located at s, and all energy from 
8 js delivered to a over the transmission line L. 


Case 9. 
This is eimilar to Case 1, but now, instead of the full 


output of S going to A, portions are tapped off at B and с, 
&c. | 
Case 3. 


- 4 


In this case s is the zouivalept of, вау, a super-station. 
It may be approximately at the centre gravity of widely 
distributed load centres, A, B, C, D, E, &c. 

In each of the above cases— which are urely diagram- 


matic—the single lines may represent duplicate conductors 
which do not necessarily follow the eame route. 

In Oase 8 the load centres will probably be interlinked. 

Case 1.—This ia & simple case of point-to-point transmission. 
Proportionately it is the most expensive arrangement, as all 
the line and transformer charges are debited to the supply 
to A. 

These charges include :— 


18 Capital charges on line. 

b) Maintenance and arrestor hangoa on line. 
c) Cost of energy loss on the 

d) а аа and rating. 

e) Tranaformer losses. 


(f) Capital charges on the necessary extra plant installed 


at 8. 


If the load at А = x, and fullload line loss kx? (where 
k ig & constant depending on the voltage and length of line) 
= т, then for the same margin of spares the plant capacity 
oe = X + x + Y, where Y is the normal margin of spare 
plant. 
doubt be taken with the plant x + y, but where z becomes 
appreciable this cannot advisably done. 

The line loss is proportional to “ and therefore falls off 
very rapidly as the load а reduced; hence, if the transmis- 
sion 5 are at all high, the effect on the load factor may 
be very considerab Ш fi will affect the cost of generation 


vantages so far as the actual cost of generation is 


If z is only small, then the increased risk will no . 


— 
' 1 Д ay 


and increase the cost of the line: losses. If. the line i8 an 
overhead one the regulntion may be very bad, involving the 
additional expense of suitable apparatus for cofrecting the 
powex factor. 

Case 2.—This in its simplest form is but a modification, of 
Case 1. It is naturaily more economical than 1, because the 
average length of the transmission is obviously much shorter, 
and, moreover, there is % prospect of still further reduction 
in the transmission losses owing to the. possible diversity in 
the leads at the several tapping centres. - 

Case 3.—This is likely to be the euper-station condition, ! 
and it is the moet тор daa? arrangement of the three, 

use, presumably, in the first case the station site s haa 


been selected for the moet, E generating conditions. 


Owing to the overlapping of the eeparate demanda the re- 
eulting of the line 1 iore the. pr zn grs the in- 
cidence t osses on peak 86 . pro- 
nounced, and. in any сазе local load af F in the гк of 
electrochemical or électrometallurgical ada orks, may be taken 
on to absorb the n loss plant during periods of average load. 

In cases where the generation is by some natural source 
of power; such as water, then the incidence of the line losses 
becomes less important, and it may pay to transmit over. 
very long distances with correspondingly high losses; but even 


under these conditions it seems difficult to justify—on purely 


economie grounde—a transmission component of the. overall 


charges so high as 86 per cent., which, according to Mr. Н. 


Kenat, is & figure actually obtained in one instance оп the 
Ontario power scheme. 

The same authority also states that on the whole system of 
the, Hydroelectric Power Commission of Ontario the’ cost 

transmission is approximately one half of the total cost of 
ower as delivered in bulk. 

. Capital cost of line is independent of load factor, and is 


governed eolely by ible maximum load; hence, it is 
ependent upon the diversity factor of the 
As capital charges—at any rate in the case hydroelectric 


schemes—form by far the largest ‘percentage of the cost of 
transmission, it is clear that the magnitude of the peak load 
determines the price to the consumer more than the load 
factor 10 his own particular supply.. ` ' 
The losses in anv transmission line are proportional to:—. 
p The square of the load. 
The length of the line. : ' 
and e proportional to :— | 
p The line pressure (for the same current density). | 
For known conditions of -load it is; therefore, possible to 
calculate the loss under the most favourable conditions of 
pressure in any particular length of line, and the-commercial 
үр, or otherwise, of any particular scheme may 
readily ascertained. 
INTERLINKING.—The case of linking-up does not compare 
with that of direct transmission. The primary obiect of 


Oase 1, 


Fre. 1. 


linking-up is to permit the floating interchan ange of power 
between two or more stations, and the main objecte to be | 
attained are :— 

1. Increased reliability of ворріу. 

2. Improvement of the load factor on the largest and most 
efficient plant. | 

Full advantage to be taken of diversity factor. 

Plant, and therefore capital, utilised more economically. 

The economical advantages accruing from such a scheme in 
industrial areas have been shown to more than compensate 
for the capital and running costs incidental to the necessary 
linking cables. 

POINTS IN CONNECTION WITH TRANSMISSION Lines.—The first 
requirement of any transmission line—be it overhead or 
underground- is reliability, and this is an absolute essential 
in the case of a point-to-point system where there is no 
alternative supply route, as in the case of a linking-up evetem. 

With the introduction of the very much 15 volta 
that are likely to be used in the near future, t thie. 
parity vin cost between overhead and ле lines l lange у 
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disappears. Strategic and climatic consideratione also support 
the use of the latter. i 

It is very much open to questioh, thérefore, whether the 
use of overhead lines is likely to be continued in the future, 
at any rate for main transmission and for interconnecting 
the new  super-stationg. Their extreme vulnerability to 
inalicious damage and injury arising from aircraft accidents 
are factors which require serious consideration. In the legs 
densely populated and comparatively undeveloped districts 
overhead lines will continue to be used as branch feeders and 
distributors. ou 

For the same degree of reliability as would be obtained 
with the generating station at the centre of gravity of the 


load, it will be necessary for the lines to be at least con- 


pletely duplicated, and preferably run by separate routes. 

_For reasons of economy and—in the case of underground 
lines—in order to maintain the cables in good conditicn, Both 
sets should always remain in commission, as their sound 
condition 1s then assu and the line loeses are greatly 
reduced, so much so, in fact, that the capital charges on 
tbe line will probably become the predominant factor in the: 
transmission costs. 1 

Experimental work has demonstrated so far that a 66,000- 
volt, 3-phaee cable is both a commercial and technical prob- : 
ability; the use of cables will limit the line pressure, there- 
fore, to approximately 66,000 volts. It will be a matter for 
serious consideration as to the extent to which it will be 
advisable to put spare copper into the cables, and it seems 
probable in many instances that copper in the cables may 
be a sounder financial proposition than extra plant to cover 
line losses. | 

The advantages of extra copper іп the cables аге :— 

1. Greater cross-section with lower electrostatic strains. 

2. Lower dielectric losses. i 

3. Reduced copper losses, and d 

4. A greatly increased margin of safety even at very high 
pressures. ! 

This will mean lower maintenance cost, and will probable 
more than pay for the very slight increase in the overall 
cost of the transmission line. 

If the load grows gradually, it may be necessary for copper 
to lie idle in the ground for some years, as the gradual 
increase of cable capacity to keep pace with the load would 
not be commercially practicable. : 

All the copper may, however, be used, and the resulting 
eaving on the line losses, and the corresponding reduction 
of line loss plant, will probably largely cover the capital 
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charges on the extra copper. More especially will this be 
the case if the present loan periods of 15 and 25 years are 
observed for plant and mains respectively. | 

The capital cost of lines (cable or overhead) is by no means 
proportional to the amount of copper only, whereas the loss 
at any one pressure’ is inversely proportional to the amount 
of copper. If, therefore, the loan period for cables is longer 
than for plant, it is quite probable that extra copper may be 
a better proposition than line loss plant, unless the latter 
can be economically employed on local load during off 
peak ’’ hours. ; 


NUMBER AND SIZE or CaBLES.— The larger the scheme, the 
less the likelihood of a complete failure of supply due to cable 
breakdowns, because there would naturally be а greater 
number of main feeders, and the probability of a failure on 
more than one or two at the same time would be very 
remote. Consequently, the proportion out of commission 
would not involve dangerous overloads on the remaining sound 
cables. In other words, the greater the number of feeders 
in parallel, the less the importance of spares and the greater 
the factor of eafety. 


This consideration suggests a reasonable limit to the cur- 


con 


rent-carrying capacity of E.T.H. cables, as in many cases it 
would undoubtedly be better policy to run two cables by 
separate routes than a single cable of an equivalent capacity. 

A further advantage is the reduced temperature rise, an 
uently increased permissible current density, in the 
case of the smaller cables. This reduction in size of conductor 
is, however, ultimately limited by the greatly increased elec- 
үк stress оп the dielectric, and also by economic considera- 

ons. 

OVERHEAD Lines.—Within the limits of excessive corona 
losses and excessive capital charges, it is usually advisable 
to work at the highest possible line pressure, if only for the 
following reasons : — 


(a) Reduced capital expenditure (within limits). 

(b) Lower percentage line loss (for same current density). 

(c) Owing to the lower line current at the higher pressure, 
the inductive drop is reduoed. 
‚ (4) Owing to the higher value of the line pressure, the 
inductive drop becomes of less importance, unless indirectly 
increased by the necessary greater distanoe between the 
separate phases. | 
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Coal at 208. per ton. The curves show the distance to which electricity 
generated in a super-station can be transmitted at an over-all cost equal to the 
cost of generation in a local station (curve A, fig. 2). 


Ге. 3. 


Owing to the prohibitive increase in the C'R losses and 
the voltage drop on long lines, the capital charges would in- 
crease in а greater ratio than the mileage, unless the line 
pressure were raised, as shown in Appendix F 

This emphasises the importance of increasing the voltage 
to the highest possible commercial value on long lines. 
Obviously, however, there must be a limiting value for the 
pressure, and this wil be reached when the corona losses 
become comparable with the C'R losses at a lower pressure, 
and the increased capital cbarges arising from the more 
expensive features of the line construction and switchgear 
equal, or exceed, those on the increased weight of copper at 
a lower pressure. ; | 

In comparison, it is interesting to note that the transfor- 


mation costs are not directly affected to any great extent by 


the length of the line, but only indirectly by the possible 
corresponding alteration in line pressure. 


ADVANTAGES OF Hian Pressures.—In the case of both cables 
and overhead lines it is, within limits, usually advantageous 
to have the pressure as high as possible, because the higher 
pressure means a smaller current for the same power, and 
therefore there will be less likelihood of trouble due to surges 
&c. The capacity and dielectric loss effects with cables will 
become more pronounced as the pressure is increased. To 
some extent these effects are advantageous, since one serves 
to correct the power factor of the system and the other acts 
as a relief valve for high frequency surges. The electrostatic 
storage of energy on a large F.H.T. cable system is, however, 
very considerable, and great care must be exercised in order 
to avoid accidental discharge of the system as a condenser. 
Static effects of this description are greatly minimised by 
the earthing of the neutra] point. 

In order to reduce the temperature rise and increase the 
actor of safety, the sectional area of all E.H.T. cables could 
be increased with advantage in the immediate neighbourhood 
of the generating and principal sub-stations. 


Cost оғ LossEs.—Copper losses in lines and transformers 
should not be debited with the same cost as mnagnetising and 
dielectric losses, owing to their low load factor. In fact, 
it is difficult to resist the conclusion that they should be 
debited with all the capital charges on the extra line loss 
plant," provided that the latter is not employed otherwise 
during off peak hours. ; 


ECONOMICAL CONSIDERATIONS.—In the case of overhead trans- 
mission at comparatively low pressure, the most economical 


section of conductor can usually be arrived at by the applica- . 
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tion of Kelvip's law. This law merely relates the annual cast 


of the C^R losses to the annual interest and depreciation 
charges on the conductors. 


Equality of these. two charges obviously gives the most. 


economical working conditions, and with comparatively short 
lines, and where the cost varies closely in proportion to the 
total amount of copper, the resulting cross-section of con- 
ductor is usually а satisfactory one. E 

Although in some cases useful as a rough preliminary 
guide, Kelvin's law is not generally applicable to present-day 
schemes, for neither in the case of E.H.T. overhead lines 
nor super-tensign cables is the capital cost by any means 
proportional to the section of the conductors. 

n the case ol long lines, if the cost of generation is low 
the line regulation may be the factor governing the section 
of conductor, and similarly in the case of super-tension cables 
permissible current density ma 
eafe working temperature of the dielectric. 

On long overhead lines the voltage drop usually becomes 
excessive before the load exceeds economical limits. If syn- 


chronous condensers are used the line drop may be reduced 


to negligible proportions, but the efficiency of the transmis- 
sion line 1s appreciably reduced, and this factor may ultimately 
limit the economical load. | 
Careful consideration of the probable ultimate load is, 
however, of the utmost importance, and it is safe to say that 
in every case the line will not attain their maximum 
value for several years. ; | 


Голо Factor.—In view of the universal demand for a 
shorter working week, it appears probable that load factors 
may not (at least for some years) attain the values anticipated 
unless two-cycle working shifts become 

Appreciable reduction of load factor will have a very marked 
effect on the economical aspect of super-station generation 
and transmission. . 

In this connection the main line railway load should 
ultimately become a desirable one, for with a short headway 
passenger service during the day and a dense goods service 
during the night, the load factor may be expected to attain 
a fairly high value. The figure given for an American line 
was 70 per cent. 


. Снотсе оғ ROUTE ron TRUNK LINE OABLES.— Convenient lay- 
ing and maintenance conditions require that the cables should 
be laid along well defined and accessiblé routes. 

Virgin ground is obviously most undesirable. 

The most suitable location is undoubtedly under the main 
high roads, as it possesses the following, amongst other, 
advantages :— | | 

1. Usually the shortest convenient route between important 
centres, and also the most well defined. | | 

2. The high roads provide a hard and well-settled eub-soil 
with à minimum risk of subsidence. 

9. Advantage of extreme accessibility, both for laying and 
subsequent: maintenance. ' 

4. Convehient for transport of cable and material. 

5. Not likely to be disturbed by future building operations, 
or town planning schemes, &c. 

6. Alternative routes frequently available. | 

It has been suggested that the trunk cables should be run 
alongside the railways, but it is difficult, to see what great 
advantages such routes offer, and it is certain that they 


possess certain disadvantages, amongst which are the follow-' 


ing:— , . 

l. Railways in many cases do not follow the best routes, 
and they may necessitate considerable detours. 

2. As a rule there is very little room available at the side 
of the track, especially for the number and aize of transmis- 
sion lines contemplated in the future. 

3. The obvious difficulty of laying the cables in cuttings and 
tunnels, and over viaducts and embankments. 

4. Difficulties incidental to laying and maintenance greatly 
5 and probability of cables being frequently inacces- 
sible. 

6. Great risk of damage to cables in the event of derailment 
or other accidents on the railway. 

Tt is obvious from the considerations set forth in the 
introduction to these notes that there can be no justification 
for a transmission scheme, as compared with a local generat- 
ing station—so far as the economic aspect of the matter is 
alone concerned—unless the current can be delivered at the 
busbars to the feeders at a price low enough to counter- 
balance the transmission and transformation charges. 

The author believes, however, that in future it will be 
impossible to shut out altogether other influencing considera- 
tions and to determine policy on the lines of the economic 
aspect alone. ‚ | 

With a view to giving & lead to the discussion, and in 
order to test the opinions of the members, the author has 
put forward in the appendices certain concrete examples of 
transmission costs under varying conditions, together with 
certain data and estimates relating to the costs of production 
at existing and future power stations. К 

The estimates have been carefully prepared, for the most 

art upon data supplied by several manufacturers, and are 
believed to be as reasonably, or at any rate as relatively, 
accurate as present-day circumstances wil] permit for costing. 

It is hoped that a consideration of these notes, the figures 
submitted, and the discussion resulting therefrom may assist 
in э truer appreciation of the problem of electric transmission. 


be limited by the maximum 


enerally adopted. . 


In conclusion, the author wishes to acknowledge the as 
eistance he has received in the preparation. of these notes 
from Mr. L. R. Lee and Mr. H. A. Ratcliff, of the Man- 
chester Corporation Electricity Department. 

APPENDIX A.—Oomparative costs of underground and over- 
head transmission at 33,000 volts betweén two generating 
station sités in the Manchester district. 

Carrington to Barton (Manchester) = 4 route miles. Power 
transmitted, 100,000 kw. at 60 per cent. load factor. Power 
factor, 0.8. Pre-war prices. Copper basis = £100 per ton. 


A. UNDERGROUND TRANSMISSION AT 33,000 Vols. 
7 


1. Capital Costs— & 
(а) 9 cables bu 22 -- 2 117,000 
(b) Trenching and reinstatement 12,000 
(c) Jointing е n "m - 3,500 
(d) Laying etre: К "- 1,500 
е | £134,000 
2. Annual Standing Charges— E 
(a) Interest and sinking fund at 8 per cent. ... 10,720 
(b) Maintenance at 1 per cent Ce. dud 1.340 
8. Annual Running Charges : 
Line losses, taken at 0.9754. per Kelvin* | 7,810 
4. Total Annual Costs £19,870 
B. OvrnHEzAD TRANSMISSION АТ 33,000 Уоптз. 
1. Capital Costs— б 44 
Overhead lines complete О ame 65,000 
2. Annual Standing Charges ae £ 
(a) Interest and sinking fund at 10 per cent. ... 5,500 
(b) Maintenance at 9 рег cent. EN 1,650 
9. Annual Running Charges— | Ф 
Line losses, taken at 0.2754. pef Kelvin ... ... 11,910 
4. Total Annual Costs. 19,060 


* 


Norz.—No wayleaves required in either case. Rating ap- 
proximately the same in each case. Cable prices based on a 

rm quotation in October, 1913. Overhead line prices based 
on a cable maker's estimate. . 


ArPENDIX B.- Cost of jransmitting 100,000 xw.—under the 
conditions stated—from the Merseyside to the Manchester 
area by means of a 150,000-volt overhead line and 5 miles of 
underground cables. | | 

Merseyside to Manchester = 38 route miles. Power trans- 
mitted, 100,000 ку. at 60 per cent. load factor. Power factor, 
0.8. 33 miles of duplicate overhead lines at 150,000 volts. 


6 miles of underground cables at 40,000 volte. Copper basis, 
£100 per ton. х 
1. Capital Costs— | £ 
(a) 33 miles of overhead lines  ... m i 360,000 
(b) 5 miles of undergrpund cables i 200, 000 
(c) Step-up and double step-down transformers, 
E. H. T. switchgear and sub-station buildings. . 625,000 


9. Annual Standing Charges 
(a) Interest and sinking fund on overhead lines 
at 10 per cent. ae me Sie Te up 
(b) Interest and sinking fund on cables and 
plant, &c., at 8 per ent. TES 
(о) Maintenance on overhead lines at 3 per cent. 10,800 
(d) Maintenance on cables and plant at 1 per 


cent aes | 8,950 

(е) Wayleaves NX 2m iue Y uds 900 

А (f) Rating (approximate) bi as i 20,000 
3. Annual Running Chargss— | £ 

(a) Overhead line losses at 0.275d. per Kelvin ... 7,030 

. (b) Cable losses at 0.275d. per Kelvin ... 2 4,130 

(c) Transformer losses (3 X 2 per cent) at O. 204. 

per Kelvin... " vis i. эзе 26,250 

4. Total Annual Costs £179,360 

082d. 


5. Cost per Kelvin delivered in Receiving Area ... 
NoTE.—Above prepared on 1917 prices for items other than 
copper. | 
APPENDIX C.—Underground cables throughout at 40,000 volts; 
conditions outlined in Appendix B 


1. Capital Costs | £ 


(a) 86 miles of cable laid ... es ose oo 1,675,000 
(b) Transformers, switchgear, and buildings ... 450,000 
9. Annual Standing Charges 
(a) Interest and sinking fund on cahles and 
plant, &c., at 8 per cent. ... ias d .. 170, 000 
(b) Maintenance on cables and plant, &c., at 21,950 
Lpo cent.. „„ 5 21,250 
(c) Rating (approximate) 20,000 


* Kelvin= Board of Trade unit, . 
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3. Annual Bunt "Charges. „ е AM aT , боввкоттонв” gus РЫ mai 0 e x 

(a) Cable losses at 0.275d. per Kelvin. 3l Coal at. 1 18 19 20 21 22 23 24 25 

(c) Transformer losses. ps е сеа at 0.94, - 17800 Total cost... 273 282 291 300 309 318 327 386 345 354 363 
Tias pem „„ NS "^ QU ee US OYERHEAD CONDUCTOBS (Appendix F). | 

4. Total Annual Costs "Eu 4200,10 100 e кон 10 miles. 90 miles. e 

5. Cost per Kelvin diera in recsiving area .1185d. Ospital costs С... ... 100 000 14000 1, 946000 97 z 

: Notr. —Above prepared on 1917 i for items other than j Interest and (30, 000 65,700 ` Я 95,400 125, 100 

ЕЕЕ T unc (sinking £ tund 160,000 63,800 33,00 108,400 

Анар. > standing - Mainteranoet 0000 1440 217380. 23820 

Particulars relating to the total cost in pence per kelvin delivered chargés. Rating and (80,000 5.000 10.000 15.000 
te feeders from certain typical existing stations in Cheshire, | i бок { i 

| way leaves, '( 60,000 5,000 10,000 15,000 

Lancashire and Yorkshire. Year ending March 3186, 1918. A anual running charges {30,000 32,500 47,500 62,500 

| dos | (cable & transformer losses) 160000 “heed 37,500 47,500 

P f plant WR a Total cost i NW 0,000 16, 20 233,830 

Kilowatts | M ir; LS RS d. per kelvin Total annual costs 160000 107.740 148 480 189.320 

NL IL | dE MUN EE ш 

9 ð2jſ ᷣ K ͤ NR RR. > ee М ane Е cent. . (60,000 '049d.  ' ; 087d. 

| T | 5 ae At 40 per 30,000 „074d. 110d. ‘147d. 

“Tan UND D, e des Mosa MN wered. | cent. L.F. ү, 000 0684 0984 1204 

7.200 Fil! 100 | 16,688,656} .378 | 510 | 7 
1 | о 8 189940200 п ii 936 Transformer losses calculated at 02244. per kelvin (L.F. 60 p. C.); 
58,500 Nil Winter 1000 167,898,373] 39˙5 456 0˙24d. (L. F. 40 p. c.). | 
11.00 “Nil - 100 26,787,350 35 f 841 The above figures of present day costs are. given with reserve 


m 


and are Provably somewhat underestimated.. 


* Corrected for coal at 20s. per ton, inclugive of all capital charges bn station. UNDERG ROUN D CABLES ( Ap ndix d). 


Note —The ab ts t strictl! bl ‚ соні of porem 
ment шї income rae aerala emeret d PR A ana MEME ur 
| | | T rds : | {30,000 1 055, 580 1,661,160 2,266,740 
RO iu E. | | Capital costs .. 460,000 1.027.920 1,505,840 1,983,760 
a | Interest and | 30, 000 84,448 132, 888 181,336 
Estimated costa per. kelvin delivered. to feeders. from future Hiper: дайан Intra fundt | 60,000 82.232 120,464 158 696 
| ‚ Present- day сокі. 5 | s a | | (60,000 10,279 15,058 19,837 
% 40 $, barges. j 30, 000 5.000 00 15,00 
И Е б load factor. load factor. | Rating ies 000 5,000 10008 15000 
Coal HE is We — 175d. 182d. Annual running PES (20 000. 38,500 59.100 . 79,700 
Oil, water and stores sis vee ове 002 002 (cable & transformer losses) 60,000 26.750 35.600, 44.450 
Repairs and maintenance T MEM 018  . 025 Total annual costs ^ . (30.000 138,800 218.600 298,700 
Wages and salaries — ... . ... — ... . '018 025 Annua’ costs *** (60,000 124.261 181.100 238.000 
Rates and administration. 015 021 быра. n 60 per. (30,000  '0632d. 09984. 136d. 
Capita... 090 186 рег kevin cent. L.F. 160,000 05668. 08278. 108d. 
go uten poro AN | ; At 40 per (30,000 08868. 138d. 181d. 
Tot. aes 390 delivered. (. cent. L.F. (60,000 08154 ка 154d. 
Capital FINA £29 per кдл): S juste 1 for interest and * 10 per cent. on lines, 8 per cent. on plant. 
sinking fund, 9 per cent.; coal consumption, 18,000 B. TH. U. per FEX. p eis. en Aa Me on plant, 
кш delivered to feeders ; ot сос per ш 20. | Н | Ж $ 1 per cent, on cables and plant. 
ОНЫН „= | APPENDIX F. 
Data relating to the transmission of 100,000 kw. at 0'8 power factor, distances of 10, 20 and 30 miles 33 000 and 66, 000 volts, by overhead linea. 
Per 10 milex. | 
: ———————————————— ————— 
: Ec m dl. e. ENT M Copper loss, | Present-day costs. 
Vol t | conductor, voltage p. ) Full load. ©: d а р 2% A uw 
Къ 20 | 1 НЕ ТЕШЕ К eee eme „„ a = МУ 10 il i even DT 3-mile. | 
E | но Ее | Load | ande . е е 
Вч. in. | Volts. Per gent.“ тош Percent. 100 M per eng | run. run. run. 
Fc ee YET NE uL MOM a) uM ME £ |e | £z 
30,000 | 12: 0212. 2,030 677 | 8,240 3:2 3˙2 | 248 2:02 |, 297,000. 594,000 891,000 
60,000 6 | 02 | 2986 | 3:72 | 1614 ! 156 16 | 1'24 101 206, 600 412,200 619,800 
60,00 | 6 | 015 | 2380 | B97 | 2,60 | 22 | 22 | 155 135 | 198,000 396,000 594,000 
| A | | MEE | | ; "S 
— 12 — — M M M — — — — — M — — —— — — . — 575 ͤͤ AAA (( 
Current per conductor, 200 amperes. Three poles abreast. No duplicate lines included. | | 
Ж | | 
ö ö | | APPENDIX d. | | 
Data relating to the transmission of 100,000 KW. at 0's power factor, distances of 10, 20 and 30 miles at 33,000 and 66,000 volts ! 
by underground cables. | 
n Per 10 miles. CP: | E cg gs» t 
USE РЕЛЕ СТРИИТЕ, Н DS eM Б ч Se НАЛЕ" аранын ЕДЫ Sd иет а. — . ·—ͤ———— 
| | Соррег loss. | ‚ 
| EU. S ; . И E ии о Present day costs. 
| : Current un н Full load. Loss expressed as a percentage 5 
Voltage | | Size of per l of units delivered in receiving А dd 
at re- Eu of | con- | conduntor ee ares. | 
ceiving ca es: "BOF. bl FFF - С Ч — — Sene cipem | _ 
end, | duc por (Amperes. ), UE Total: Percent: Load latory per cent, | T Total cost per—- — ~ 
| | m Volta. | Per е | 75 А, '" 100 | 60 40 10-mile run. | 20-mile run, |30-mile run, 
7! uw ae oe ld. abus: ie ee 
30,000 12 | O16 | 200 1,120) 373 20629 5 15 | „„ Е 1,251,640 1,877,460 
40,000 10 025 | 24 |.895| 278 | 3480 | 348 | 348 | T56 | 205 7 625820 — 1951040 |] 433,160 
60000 | 7 | O15 172 | oe. ER 2000 | 20 |, 20 ; 147 | 118, 477,920 nd 
1 | J ! T dre — 


Average conductor temperature taken to be 120 Fahr. for 100 per cent. load factor, 100" Fahr. for 60 per cent, load factor, and 90? Fahr. for 40 per cent. 
ve 


e and 66.000. volt cables are about 1 watt and 8 watte per. yard respectively, and are therefore only quantities of the second order. 


I ае i e ae losses have been ignored because they are fully counterbalanced by the beneficial effect of tbe cable-charging current on the 
n ea 

r factor of the system. 
powy included, T 


No spere cables 
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In the course of reading the paper, Mr. Pearce pointed out, 
with reference to fig. 3, that the crossing of the 30 and 60-xv. 
curves at a comparatively short mileage indicated the advan- 
tage of using the higher pressure in the case of both cables 
and overhead lines. Ihe reason for the curves crossing was 
the higher cost of the 60-ку. switchgear.’ These curves 
showed very clearly the importance of & high load factor on 
a transmission system. He added that it would be obvious 
that tbe curves on fig. 3 must be regarded ав more or less 
elastic, and therefore they inust be used with considerable 
discretion. The economie transmission mileage was ‘governed 
by the difference between the super-station cost and. the 
average station cost, and not by the actual values of such 
costs; consequently a very small reduction in the super- 
station cost would result in & very appreciable increase of 
the permissible transmission mileage. | О 

The two following cases would serve to illustrate the im- 
portance of this point, and it should be noted that no allow- 
ance had been made for the slight reduction in the value of 
the annual line charges due to the lower generating costs:— 
Taking the case of the 30-ку.\ cable scheme: and a system 
load factor of 60 per cent. The permissible transmission dis- 
tance was seen from fig. 3 to be 16,8 miles, this value being 
based on the same coal cost of 20s. per ton at. both the 
averuge station and super-station. If however, for any. reason 
coal could be obtained at the жү ces for 155. per ton, 
the resulting effect would be as follows: 

Reduction in cost of coal, 25 per cent. j 

Reduction in total cost per unit at busbars; 13.8 per eent. 
. ‘Increase in difference between super-station and- average 

station costs, 48.5 per cent. и PORA ы 
Corresponding increase in transmission mileage, 69.5 per 
New value of transmission distance, 28.5 miles. .  — 
Similarly in the case of the 60-Kv. cable scheme, with a 


system load factor of 60 per cent.; with coal at s. per ton 


the permissible transmission distance was 22.1 miles, but 
with coal at 155. per ton the values became: "M 
Permissible transmission distance, 29.1 miles. 
Increase in transmission mileage, 74.5 per cent. 


If, therefore, owing to exceptionally favourable location, or 
for other reasons, the cost of coal at super-stations could be 
appreciably reduced, then. the long-distance transmission of 
electrical energy from such stations would take on quite a 
new aspect. This emphasised the tremendous importance of 
an abundant supply of cheap, or relatively cheap, coal, for 
the projected super-stations. ` ‚ a 

і 


N 


DISCUSSION: 


In opening the discussion, Mr. B. WELBOURN said he 
agreed that every case must be treated on its own merits; 
` he considered that main transmission must be by underground 
cable, but'overhead lines could. be used for distribution. 
Dealing at some length with Appendixes F and G, he pointed 
out that a considerable portion of the capital and annual 
charges arose from the step-up. transformers, and went on to 
give particulars of some 4,000-kw. hydro-electric plants, 
совр at 33,000 volts, which were installed in 1906 at 

ubiaco, In connection with the supply to Rome. These had 
proved so satisfactory that two additional sets were installed 
about two years ago. The principal troubles which had been 
experienced had been due to lightning disturbances, which 
had been carried back to the generators through the over- 
head wires. He pointed out the importance of investigating 
the possibilities of 30,000-volt generation in' this country, 
where lightning troubles could be avoided bv the use of 
underground eables, and called attention to the saving effected 
In capital cost, space, and running charges if this were done. 
He had only had the paper in his hands for a few hours, but. 
in view of the tremendous increase in the cost of overhead 
line work during the war, he thought it probable that the 
figures in Appendix F were on the low side; he was sure that 
those in Appendix G were on the high side, and could be 


considerably reduced. ‘The probable explanation of the dis- 


crepancy was tbat the figures in Appendix G were based on 
higher values for copper and lead than were now ruling. Mr. 
Welbourn called attention .to the statement that on the 
33,000 and €6,000-volt cables, the dielectric losses would be 
about 1 watt and 3 watts per yard respectively, and were, 
therefore, only quantities of the second order. He could not 
accept this statement as it stood, and asked for detailed in- 
formation as to the way in which these dielectric losses had 
been measured. In his opinion. the only figures whith would 
he of real value to a cable user would be those obtained from 
measurements made under the running conditions of each 
particular svstem. In order to judge power-factor figures 
. for cables im their right light it was, in his opinion, neces- 
airy ta know the wave form and frequency of the alternator: 
the temperature of the cable under test; the dielectric stress 
per millimetre: the phase angle of the transformers em- 
ployed; the type of high tension wattmeter used; and the 
precautions taken to ensure accuracy. There were consider- 
able differences of opinion as to the right way of making 
power-factor tests. and it was desirable that some common 
standard should, be adapted, so that results obtamed bv 
different--workerg shonld be directly comparable. He be. 
d. Wu Eae “it $08. 


‘still only in the region of ex 


. walls, &c.. from direct eunshine. 


existing В.О. 


.tical agreement with Mr. 


lieved that under actual working conditions the figures for 
dielectric losses would be truch nearer 2 and-6 than 1 und 8. 
On this basis, and assuming 800 miles of cable comnected ‘to 
a super-station, the actual 100 per cent. load-factor energy 
loss at 30,000 volts would be about 700 kw., and at 60,000 
volts it might easily be between 3,000 and 4,000 xw. at full 
load, and tbese losses would, for the most part, be constant 
whether any load was being delivered by the cable or not. 
‘At the "esent time, the figures for 60, 000-volt cables were 
necessarily somewhat theoretical, but it appeared probable 
that on the 60,000-volt, 0:15 sq. in. cable mentioned by Mr. 
Pearce, the C'R losses would be about 199,000 &w.-houre per 
mile per annum at 60 per cent. load factor, while the dielec- 
tric losses would be about 100,000 kw. hours, so thet the 
latter could not be considered quantities of the second order. 
Mr. Welbourn also questioned the permissible current per 
conductor allowed by Mr. Pearce. For the temperature rise 


. allowed he would pass 287 amperes instead of 241 along the 


0.25 eq. їп. 30,000-volt cable, but only 166 against 172 in the 
0.15 sq. in. 60,000-volt cable. Seeing that $0.000-volt cables 
were in the region of reality, and: 60,000-volt cables were 
riment, and taking the above 
considerations into account, he thought that a very much 
better case would be made out for a 30,000-volt cable at the 
present time than for a 60,000-volt one. “According to Mr. 
Pearce’s figures, the tables showed a difference between 
overhead and underground construction at 60 per cent: load 
factor of 0.034. per kelvin at 30,000 volts; and -0.021d. per 
‘kelvin at 60,000 volts, and аё 40 per cent. load factor there 
was a difference of 0.034d. at both voltages, eo that one 
would expect at load factors below 40 per cent. that there was 
no advantage in going above 30,000 volts for distances up to 
30 miles, Mr. Welbourn said that he had the permission of 
Mr. Wordingham to describe. briefly the work which waa 
being done by two I. E. E. committees for the benefit of the 
electrie supply industry м... | | AE 

(а) A committee had been sitting for. some years dealing 
generally with the heating of cables, and some nine months 
ago a special sub-committee was set. тр. to deal with the 
heating of extra-high-pressure armoured cables only. This 
eub-committee had. п. up an extensive. programme of 
work which would probably take two years to carry through, 
but, in view of the importance of the subject at the present 
time, when large cable transmission schemes were being 
ишо. it should be of considerable assistance to the in- 

ustry to call attention to one provisional result obtained. 
For the same temperature rise, an armoured cable laid direct 
in the ground would carry approximately 30 per cent. more 
current.than & corresponding plain lead-covered cable drawn 
into a dry glazed stoneware duct. This created a serious 
problem for those who had to lay transmission cables in cities 
and, in any case, the bunching of cables ehould be avoided, 
because of the difficulty in dissipating the heat given off. In 
some cases ducts must be used, and it would appear neces- 
sary in designing such systems either to put in extra copper 
or to resort, as in the U.S.A., to artificial cooling of the 
ducts. It was also advisable to protect cables laid on posts, 


(b) At Mr. Wordingham’s request, the I.E.E. set up a 
large overhead power lines committee about three months 
ago to co-ordinate the existing regulations.of the various 
Government departments dealing with overhead power con- 
ductors. The work was being done by a number of sub- 
committees, and it was pou during this vear, to have ready 
for the guidance of the. Electricity. Commissioners, two sets 
of rules, one dealing with extra-high-pressure lines and the 
other dealing with distribution networks and lines. А good 
deal of criticism had been directed for some vears against the 
regulation. which called for a factor of 
safety of 5 on conductors at 22 deg. F., and 25 ]b. per square 
foot wind pressure on 0.6 of the projected area of the con. 
ductor, but with no allowance for snow. ice, or, elasticity. 
It was probable that the committee would suggest a modi- 
fication providing that, in the case of. extm-high-pressure 
schemes, the conductors of all sizes, material, and voltage 
should be erected so that the stress occurring under weather 
conditions involving a radial thickness of half an, inch of 
ice coating at a temperature of 22 deg. F., andia simultaneous 
wind pressure of 13.5 Ib. per sq. ft., taken upon 60 per cent. 
of the conductor projected area, should not exceed one-half 
of the breaking stress of the conductors, full allowance being 
made for the elasticity of the conductor. | 

Mr. J. F. Watson thought the dielectric losses were under- 
aes in the paper; hé suggested 1 and 4 watts instead of 

and 3. Lee | E is 

Mr. W. M. SrLvEy said it was useless to pretend that a thing 
couldibe done if they really believed it could not; they must 


be honest, and Mr. Pearce'a paper was exceptionally honest. 
But he begged the whole question when he referred to the 


station being at the centre of gravity, other things ‘being 
equal. The efficiency of transportation of coal in terms of 
fuel consumption was enormous—a ton of coal could be carried 
10 miles for a consumption of 1 Ib. of coal. There were many 


‘cases where the cost of fuel did not come into the question at 


all, such as waste heat recovery plants, &c. He was in prac- 
Pearce's figures, which were 
summed up in fig. 3. It would appear from a comparison be- 
tween 30 miles away and a local station that the cost of 
transmission brought about a balance at 10 miles; hence the 
future generating stations should be 90 miles apart. With 


regard. to fuel economy, the ideal system would be that the 
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electrical engineer should be responsible for the total fuel con- 
sumption, and the whole supply of power in his district; that 
would be a great incentive to economy. | 

Mr. S. E. FEDDEN expressed his high appreciation of the 
paper, which be regarded as most valuable to all electrical 
engineers. His own case paralleled case 1 of the paper. Two 
years ago, after full investigation, he placed the limit of trans- 
mission at 10 or 15 miles; it was cheaper to orn coal to the 
best local aite than to transmit electrical energy 30 or 40 miles. 
The proposals to lay transmission lines along railways, and to 
distribute energy fram the trunk lines, were absurd; the 
latter would ‘necessitate looping-in to sub-stations, and only a 
big demand could make it а paying proposition. With regard 
to interlinking, he objected to running a big system linked 
up; he would provide the links, but would keep them nor- 
mally open, to prevent big disturbances in case of а break- 
down. If continuity of supply was to be maintained, all main 
transmission, and distribution lines would have to be under- 
ground. Foreign countries in which overhead mains were 
used had to put ир. with interruptions. Не would welcome 
the 66,000-volt cables; hitherto he had only calculated on 
33,000 volts. Tbe 47-hour week would have a serious effect on 
the load factor; and this would tell still more in favour of the 
local than of thé superstation. As for laying cables under 
roads, they would have to take up the whole roadway to find 
room for them; there would be great difficulty in providing 
accommodation for these mains. 
coal, due to the use of a higher vacuum; but it would be at 
the expense of the consumer. Curve с, fig. 3, was 
based on the difference between curves А and B on fig. 2; 
B was for an ideal station, A for old stations. To make a fair 
comparison they should compare ideal stations at both sites. 

Mr. C. J. Beaver said that the author's view with regard to 
the relative merits of overhead and underground cables was 
shared by the best authoritigs; the overhead line had small 
capacity compared with inductance, whilst in the underground 
cable capacity predominated, and had а beneficial effect on 
the system. the two components of an electricity supply 
undertaking the generating plant appeared to be regarded as 
satisfactory, while the transmission line afforded room for im- 
provement. ‘The cable maker had to increase the maximum 
stress in the dielectric as compared with present practice, but 
it was generally agreed that 60,000 volts would be the maxi- 
mum needed jn this country. Mr. Beaver exhibited a diagram 
which he had prepared, showing the relations between the 
various factors 1р the problem, and pointed out that the volt- 
age drop was the primary consideration; but each case must 
be considered on its merite. The value given in the paper 
for the watts lost in the high-voltage cable was much too 
. low. With regard to the laying of cables alongside of rail- 
ways he said that there were serious digadvantages attaching 
to this procedüre; the vibration due to the traffic would be 
detrimental to the cables, and there would be serious risk of 
electrolysis when the railways were electrified. 

Mr. C. H. WoRDINGHAM said be had recently iuvestigated 
the cost of transmitting large quantities of energy over large 
areas, and had not found that the overhead system offered no 
advantages; must we suppose that other countries, which 
used overhead mains freely, were all wrong? Why did we 
alone prefer underground cables? Possibly we were biased by 
the leading position which this country had always occupied 
in the manufacture of cables, and we had had less experience 
with overhead transmission. Overhead conductors were more 
easily and quickly repaired, and snow was of no account at all 
on heavy lines; the load capacity of the mains was easily in- 
creased. — Why was so much stress laid on the subject of 
interruptions? During the war Paris had been bombed on 
innumerable occasions, but none of the overhead lines had 
suffered damage. Flying accidents must be taken into ac- 
count in future, especially by the airmen. With reference to 
the use of railways as routes for mains, Mr. Wordingham 
cited the case of the original trunk mains from Deptford, all 
four of which were successively put out of action by a fire 
which occurred in a railway arch. Railways were entirely 
unsuitable for the purpose, and the arguments which had 
been put forward for combining electricity supply with rail- 
way working on that score were absurd. TUE 

Mr. W. Burr said he was pleased to hear Mr. Wording- 
ham's remarks in favour of the overhead system. In South 
Wales they hag not had many interruptions, and breakdowns 
were qasily and quickly repaired. 

Mr. К. A. OBaTTOCK said that opinion was generally favour- 
able to underground cables; these must be used on entering 

pulous districts, and the addition of the necessary trans- 
ormers between the overhead and underground mains in- 
creased the expense and the risk of breakdown. The over- 
head system must inevitably be more vulnerable to interfer- 
ence, and reliability of supply was of pre-eminent importance, 
hence the underground system was the right one for this 
country. | | 
overhead mains; in Birmingham the air was dcid and corroded 
metals exposed to its influence. Twenty per cent. more power 
could be transmitted through cables laid solid than through 
cables drawn into ducts. Mr. Pearce held that it was highly 
undesirable to lay cables in virgin soil, but the saving of 
labour in laying cable in agricultural land was important, and 
wayleaves for cables were much cheaper than for pole lines. 
Mr. Penrce had not drawn the conclusions from his data that 
he might have; the extra cost of a 90-mile transmission 
amounted to 20 per cent. of the cost of generation, and a local 


Superstations might save 


The atmosphere of industrial areas was bad for 


- 


station with cooling towers showed an advantage of 10 or 12 


per cent. | 

Mr. E. C. НоАлАрцЕҮ said that at Maidstone the 47-hour week, 
with overtime forbidden, presented a serious problem; but by 
arrangement with the local factories the men had been in- 
duced to work two shifts—7 a.m. to 5 p.in. and 11 p.m. to 


7 a.m.—so that they were able to see the pictures.“ while 


the works maintained their output and the station got a high 
load factor. | | | А 
. Mr. Pearce said that he would reply fully in the Procecd- 
ings. 


E 
DEVELOPMENTS IN THE CANADIAN 
MARKET. 


(Report by Н.М. Trade Commissioner.) 


А report* on the trade of Canada (part:cularly Ontario) and 
Newfoundland by His, Majesty's ‘rude Commissioner at 
Toronto (Mr. F. W. Field) bas recently been issued by the 
Department of Overseas Trade. 


The following is а summary of the points which should 


prove of interest to electrical and allied manufacturers. 


The power obtained from the generating 

Ontario Hydro- stations at Niagara passes through a trans- 

Electric Power ionning station, and is stepped up to the 

Commission. transiuission potential of 110,000 volts.” 

The electrical energy at this voltage is 
transmitted along overhead lines to the various centres ase 
required, at which points the pressure is stepped down to 
13,200 and 4,000 volts for distribution to the various Munici- 
palities where it is again stepped down to 550, 220 and 110 
volts for general use. 

The total route iniles of 110,000-volt transmission lines at 
present number wore than 430, and of other lines, operating 
at pressures of from 44,000 to 2,200 volts, there are about 
1,800 route mules; in addition to these there are the lower 
voltage lines used, for general distribution within municipali- 
ties, the mileage of which is not known but must be very 
great. 

The Commission 18 now serving about 250 cities, towns, and 
villages with power over an area nearly as large as that of 
England; about 5,000 hamlets and farms are also being sup- 
plied, a fact which is beginning to make rural life in this 
part of Canada more attractive than previously. 

Although the Commission commenced operations by pur- 
chasing power and merely transmitting 16 in bulk, it now 
owns and operates a number of generating plants in various 
parts of the province. 

In addition to supplying power, the Commission has a large 
purchasing department, which buys annually immense quan- 
tities of electrical and other materials in bulk, for sale to the 
municipalities dt cost. An eflicient laboratory is also main- 
tained which makes electrical, physical, and mechanical tests 
on electrical plant, machinery, instruments, lamps, concrete, 
paint, oil, &c., as may be required. 

Legal power has been assigned to the Commission enabling 
it to make and enforce rules and regulations for the proper 
Inspection and control of electrical installatiog work inside 
buildings and in connection with outside overhead lines, &c.. 
and a large staff of inspectors 1s now engaged in attending 
to this work. 

-The rates charged for power, lighting, &c., are under the 
control and regulation of the Commission in all the munici- 
palities served by it, and all such rates are, it 1s understood. 
based on the fundamental principle that power be supplied 
at cost. Where a surplus is made, it is usually applied to 
extensions, &c. 

Before the war the Commission organised a railway de- 
partment, and a great deal of work has been done in making 
reports and surveys of several hundred miles of proposed 
electric railways. Owing to the war, however, this work has 
been largelv held up. 

At Niagara Falls the Commission has recently commenced 
work on one of the largest hydroelectric developments in the 
world. A canal about 124 miles long is at present under 
construction running from some distance above the Falls to 
a point near Queenston, not far from the place where the 
Niagara River enters Lake Ontario. By means of this canal. 
not only will the head of water available at the Falls be 
utilised, but also the head which exists between the foot of 
the Falls and the level of Lake Ontario, which is nearlv as 
much as that at the Falls. In this way instead of utilising 
somewhere about 150 feet of fall. there will be 305 ft. utilised, 
so that from the same water over 100 per cent. additional 
power will be obtainable. 

The initial plant to be installed in the generating station 
near Queenston will comprise four of the largest hydraulic 
turbines vet built. each of them having a capacity of 52,500 
Н.Р. Four electric generators of 45.000 K. v. A. capacity will 
be coupled thereto. The present canal will he large enough 
to enable a total of 300.000 н.р. to be developed, but the 
Cominission has purchased sufficient land to enable additional 
canals to be constructed in the future, so that the total 
capacity will be, 1,000,000 н.р. 


е Cmd. 163. Price 6d. 
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At the present time the Commission has in view for future 
development within the province a total of 1,950,000 н.р. 
Of this quantity, the development of about 400,000' H.P. is 
already in sight. 


Developments 
in Quebec. 


Outside the city of Quebec, in what 
may be described as the Quebec district, 
a wonderful development is taking place 

in connection with hydroelectric power. 
The Government of the Province, some years ago, adopted a 
policy of conservation and development of the water powers, 
their principal project being the La Loutre Dam on the Ste. 
Maurice River, which provides a storage reservoir covering 
360 square miles, the largest reservoir in the world. With 
this as a guarantee of ample supply of water throughout the 
year, & number of manufacturing plants have been established 
at various points on the Ste. Maurice River, and electric 
power developed to the extent of over 200,000 н.р. at Shawini- 
an Falls, 130,000 н.р. at Grand Mere, 100,000 н.р. at La 
que, 100,000 н.р. at Three Rivers, with a possible develop- 
ment at various points to total 830,000 н.р. in all. 

There is no doubt that with the practically unlimited supply 

power available for development in this province, the 
manufacturing of chemicals and other similar products should 
receive the attention of capitalists, now that the strain of 
the war has been removed. 

This field is now being worked, and to a considerable extent 
controlled by United States’ interests, but United Kingdom 
manufacturers of mill machinery and electrical plant would, 
in every probability, find it possible to secure quite profitable 
1 80 in these lines if they were prepared to compete for 

m. | 


Among the classes of. goods imported 

New Lines of from Ontario prior to the war, and now 

Manufacture. manufactured there, may be mentioned 

steel for motor car frames, galvanised 

sheets; equipment for electrical furnaces, semi-rotary double 

acting pumps, steel plates, gear hoppers, machine tools, 
machinery of various kinds, alloys, electric bulbs. 

In a statement prepared by the Trade 

U.S. Branch Commissioner, at the request of the Do- 

Factories in the minions’ Royal Commission (see Minutes 

Dominion. of Evidence, Part 1, pp. 415-418, Cd. 8,458), 

it was estimated, after an exhaustive 

inquiry, and a later revision of the results, that the United 

States had established in Canada over 500 branch works or 

assembling plants, large and small, серке пша an invest- 

ment up to October, 1916, of £50,200,000. The greatest num- 
ber of these branch works was in Ontario. 

For some years , until 1918, this movement slackened 
considerably. During the year under review, however, it 
was given a decided impetus by the renewed discussions of 
an Imperial preference. The United States manufacturer 
in many cases proposes to secure whatever advantages may 
be forthcoming in that direction, by erecting branch works 
in Ontario or in other parts of Canada, thus becoming, to 
all intents and purposes, a Canadian manufacturer. This 18 
a matter which calls for the close attention of United Kingdom 
manufacturers, especially as the renewed activity along this 
line last year passed beyond mere discussion. Many inquiries 
were received by boards of trade, industrial commussionere 
and others from United States manufacturers in connection 
with the proposed establishment of branch establishments 
in this province. In several cases, definite agreements were 
signed by the municipalities and the industries interested. In 
other éases, the erection of branch works was actually com- 
menced. At the time of writing there 1s every sign that an 
important development along the lines suggested will occur 
-in this area during the next few years. 


A number of United States companies 
Their Opera- with branches in Ontario have been al- 
tion in Empire lotted by the parent concerns in the United 
Export Trade. States, export trade with various parts of 
| the British Empire. This practice 1s likely 
to extend. In some instances, the branch industry in Ontario 
may later handle the entire export trade of the United States 
and Canadian companies. The tariff has an important bearing 
on this matter. so should an order be placed, for example, 
by a public body in one of the Dominions, with the etipula- 
tion that the goods must be made in the British Empire, a 
United States company, in many instances, can have that 
order filled in its Canadian branch factory. 


There are several good reasons why it is 

United King- not possible for United Kingdom firms to 
dom Factories follow to a similar extent the example set 
in Ontario. by United States factories in establishing 
А Canadian branches. At the same time, 
with the more intimate interest which is being taken bv 
United Kingdom firms in this market, it is suggested that 
in some lines it may be found desirable at least to survey the 
field with a view to the advisability of establishing assembling 
or other works in this area to meet at closer range the com- 
petition offered. There are important factors to be considered. 
These are best known to the United Kingdom manufacturers 
themselves. In some instances, after a careful investigation 
of the conditions, it may be found that the policy of branch 
works here is unwise; in other instances, it may be discovered 
that the policv is the best one suited to the particular con- 
ditions prevailing. | a 
Every possible assistance. will be given by Ontario boards 
of trade, industrial commissioners, and municipalities to firme 
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increased during 


who contemplate the suggested action. Municipalities, in 
several instances, make substantial conceseions to manufac- 
turers building their works within the municipal borders, 
such, for example, ae free sites, reduced taxation, exemption 
from taxation, cash bonuses, and water supply at low rates. 


. In the Dominion, as has been the case 
in the United Kingdom, war conditions 
have given an impetus to the better or- 
| ganisation of trade and industry. 
Amongst new organisations which have been formed may 
be mentioned the Association of Municipal Electrical En- 
gineers of Ontario, and the Canadian Electrical Dealers’. and 
Contractors’ Association. 


The abnormal conditions prevailing in 
the United Kingdom curing the year natur- 
ally made it impossible for any business 
in volume to be done in the Canadian 
market. There is no good reason why 
the Moos should not be resumed when conditions are again 
normal. ; 

The principal developments in Ontario include an increased 
output of electrical furnace alloys, ferro-silicon, ferro-titanium, 
carborundum, and electric furnace steel. Ferro-molybdenum 
has also been produced. Larger quantities of brass and 
bronze have beeh produced and aluminium alloys and shrapnel 
bullets, which were not produced in Canada before the war, 
are being made. | 

In the sale of machinery our chief competitors have been 
the United States. In many lines, however, there are op-: 
portunities for better business, but it cannot be obtained unless 
adequate and persistent efforts are made. Electrical furnace 
equipment, previously imported from Switzerland, is now 
being made in Ontario at Welland, satisfying the demands 
of the domestic market in addition to securing export trade. 

The machine shop capacity of the province has materially 
the past few years as a result of war orders. 
Much of the machine equipment must now be turned into 
lines suitable for peace markets, and developments in these 
directions may be expected. Some of the machinery and 
supplies previously imported from the United States in large 
guantes will undoubtedly be made in Ontario, including, 
or example, small motors for motor boats, winches, and 
general deck work, plumbers’ supplies, lead pipes, &c. As 
stated above, despite developments which may occur, there 
ig room for the products of the United Kingdom, but a far 
more serious attempt must be made to obtain the business. 

The end of the war is likely to witness a notable extension 
of the mining industry, especially in Northern Ontario. A 
number of companies have postponed developments or ceased 
operations altogether because of the high cost of labour, 
materials, and equipment. A large quantity of hoists, drills, 
explosives, hardware, motors, ball mills, tube mills, boilers, 
donkey engines, air compressors, concentrators, bucket hoists, 
steam shovels, belt conveyors, pipes, bar iron, shect iron, &c., 
will be purchased. Competitors of the United Kingdom are 
already canvassing the situation with a view to obtaining 
ең at a later date from {һе mining companies for equip- 
ment. 


Trade Organi- 
sations. 


Import Trade 
in Metals and 
Machinery. 


The product of United Kingdom firms, 


Electric according to large buyers locally, com- 
Lamps. pares favourably with any of the lamps 

. made on the American continent. The 
principal competition is from the United States. The Cana- 


dian production is considerable, there being six factories in 
this area. Japanese competition was aggressive, but the 
quality of lamps is poor. Only one electric bulb manufacturer 
is established in Canada, the works being at Toronto. All 
styles of electrical bulbs are made in these works, which have 
taken up this line of manufacture during the last three and 
a half years. Carbon, tungsten, and nitrogen lamp bulbs are 
turned out in sizes running from two candle-power to 1,000 
candle- power. About , 000 bulbs a day are made, and this is 
approximately, it is said,, equal to the needs of the trade. 


Motor Trade Research. — The Research Association of 
British Motor and Allied Manufacturers is now in course 
of formation, and firm promises of support have already been 
received from a large number of the leading firms. The re- 
search association has been formed as a result of negotiations 
between the Association of British Motor and Allied Manu. 
facturers and the Government Department of Scientific and 
Industrial Research, and is the first approved association of 
this sort representative of any section of the engineering in- 
dustry. The research association will be governed by a council, 
which will be assisted by a committee of research. The latter 
will be wholly constituted of technical men possessing bigh 
qualifications, and the technical side of the industry will also 
be strongly represented on the council of the research asso- 
ciation. In this way it is hoped to establish a closer relation- 
ship between the technical and commercial sides of the in- 
dustry, and to bring about more complete recognition of the 
importance of applied science. The work of the research 
association will fall naturally under two heads, i.e., research 
proper and the collection and organisation of scientific 1п- 
formation bearing upon all questions which may subsequently 
become the eubjects of research.— Financier. 
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NEW -PATENTS APPLIED FOR, 1918. 
(NOT YET. PUBLISHED.) 


Compiles rer for this co by Messrs Szrron-Jones, О 
TEPHENS ‘(successors to & Co., 


Patent Agents, 285, High Holborn London, W.C, 1 
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. 15,070. “ Eleotric switches." J. B. Tuck&R & fucker & Co. june Mth. 


15,080. .** Controlling and regulating systems © e dynamos  appticabl 
niotor starting Systems. Бе ful 16th yna pplicable as 


15,081. '* Electrica! id apparatus -- for shi &."" W. B 
R. P. Myers ара E. ITELRSON- PRONK. June 16th.. m. куеп, 
15,085. '“ Regulating’ systems for. alternating current circuits." BRITISH 


THONSON-Houston Co. (General Electric Со.) June 16th, 


15,087. '' Current limit relays." British WESTINGHOUSE ELECTRIC & Mane 
FACTURING CÓ. June 16. (U.S., June 215, 1918 8.) 

15, 106. Lock out switches.” R. P. . V. Вес Rd Re wier & 
Co. Jude, 16th. T pe 


15.112. Brush holders , for dvnama РЕА аана С. М. Owm. 
N 16th. 

5.116. Electric switches.” ‘Ben Jaan Etc ric, Lro. 16th. (U.S. 
September 13th, 1918.) 55 
15.183. Electric chain welding machines.” G. J. ARMSTRONG. June 16th. 
, 15, 1 Electrio engine starling device." S. Т. Henn & RusHwonzs, LrD. T 

ийе 1 Я 


15.192. Electrica] terminal." T. N. Coventry. & L. Karna. June 17th. 
15,208. ** Machines for armouring electric wires and cable." FULLERS 
Чматкр Exectrica, Worxs & А. P. УУ/ысн. June 17th. 

15,229. '' Detecting impulses or waves communicated by radiant energy." 
M. CouPARE & COMPARRU Wik LESS CoNTROL SvrMDicArE. June 17th, 

15,238. '' Commutators or current distributors for internal combustion 
engines. C. S, SNELL. June 17th. 


Mm 
15,251. Method of electrically treating steel, &c., and hardening same.” 
W. Н. Reapett. June 18th. : "E 
15,209. “Clips for supporting and fixing electric cables, &c.'" Jones 


Bros., E. Jowzs, T., S. Jongs and W. A. Mortimer. June 18th. 

15,270. * Junction boxes for electric cables." Јокку Bros., E. Jones, T. S. 
Jongs and W. A.-MortimerR. June 18th. . | 

15.274. Method of making connection to cathode heated by alternating 
, current. J. Scort-Tacosrt. June 18th. 


15,375. ''Selt- т ap electrical fuse handles." Basu & Russer. and D. S. 
Me NZ III. June 1 ‚ 

15,276. “ oe voltage dynamo.“ P. T. Wate. June 18th. 

15,278. '' Constant: voltage dynamo.“ J. ENpEKsON. June 18th. 

15,280. ''Electric switches." M. Couraux & E. Pizzi. June 18th. 

15,301. '' Electric voltage regulator." British THoMsos-HovsroN Co. 


(General Electric Co.) Jun- 18tn. . 
С. A. Носнвз. 


|o 15817..." Electric irons, &c." ELECTRIC Herne Co., 
June 18th. | - 
15,335. © Means for mounting electrodes in cain: boilers, condensers, &c." 


A. S. GusH. June 18th. 


15,341. '' Electrical coils... Ісклміс ELECTRIC Co 
June 18th. 


15,343. 
na tránsiormer. "m J. BETHENOD. June 18th. 


15,844. “ Repair’ ‘or Гея of electric incandescent 
Harrison. June 18th. 


" Method of indirectly coupling radio-telegraphic antenna to high 
(France, March 15th, 


lamps." Е. 


15,951.23. “ Telephones.' " R. h. Murray and Ткокеномк Manuracturinc Со. 
June 18th. | | 
15,969. “ Coupling for electric fondos tubes, shafts, с." Н. E. Hapwin 


and H.. WiLLISs.. June 19th, 


15,380. '' Device for underground or surface signalling." W. J. Seis. 
June 19th. i 
15,882. Electrical signalling apparatus for mines, &c." I. Н. Paksons 


and Н. R. Wavpincron. June 19th. 
15.402. Switch and fuse contacts." F. R. FiricHER. June 19th: 


15,439. Control for electric furnaces, &c." British TuoMsoN- Ноољтом 
Co. (General Electric Co.) June 19th. 


15,445. ''Sparking plugs." M. Parson and R. WELLESLEY. 

15,447. '' Measurement of alternating electric current power.’ 
Lrp., S. Z. de Ferranti and G. Wait. June 19th. 

15,448. Device for testing electrical ignition of internal combustion en- 
gines." T. A. NayuzR. June 19th. 


June 19th. 
FERRANTI, 


15,451. “ Contact pins for connecting plugs.” 0. О. Karine and О. Sra- 
. HANE. june 19th. 
15.474. Electro magnet." С. C. Cummixcs. June 19th. 
15.476. Combined electric lamp and: alarm clock.” N. A. I.. Хкиѕом. 
June 19tn. (Denmark, July 3rd, 1918.) 
15,489, 


Ignition 5 lor рее of theft of motor vehicles.“ 
T. A. Kirtox. June 20th. 


15.91. ** Electric charging station.’ С. Е. R. Turner. June 20th. 
15,308. “ Electrical measurement of liquid.” F. G. Dunn. june 30th. 
15,516. “ Electrodes in vacuum tubes.” J. Scort-Tacuart. June 20th. 
15.521. Electricity collectors." J. W. Astley and BRITISH INSULATED & 
HELSBY Castes, Lro. June 20th. | 

15,528. 


ф Means for distributing spark in multi cylinder internal combus- 
tion engines." С. M. BLACKSTONE, E. CARTER and F. Carter. June 20th. 


15.531. Vacuum tube rectifiers of alternating currents for wireless tele- 
graphy." J. Scort-Taccart. June 0th. 

15.932. '' Method of cooling electrodes іп vacuum E for wireless tele- 
graphv." J. Scorr-Taccagt. June 20th. . 

15.533. Eleetric dry batteries: ErawpEM Co. and A. Hooper. June 20th. 

15,544. “ Electric switches.” F. M. Burren апа С. W. Sunu. June 20th. 

15.554. '' Magneto couplings." C. PrTHEKR. [ипе 20th. 

15.575. . signal buov and wireless transmitter mec adis 
thereof.“ W. E. Sansom. June 20th. 
15.556. 5 of electric eee BRIII St THonson-Horston 


Co. (General Electric Co.) June 20th 


15,574. Electricity meters.“ J. N. CHAVIARA and J. F. Gui. Jane 20th. 
15,596. '' Electric rail bonds, dc J. Matuer. June 20th. 

15,610. '' Electrical water heater." J. Е. Barr. June 20th 

15.621. Terminal electrical connections for sparking plugs of interna! 


combustion endines. М. L. WiLLIaMs. June 21st. 


15.643 Trolle pole reversing mechanism for overhead. electric tram- 
ways, &c," J. R. Cooks. June 21st. . 

15.834. Electric plug connecting. devices." R. W. Rraprs. June 2lst. 
15.5658. Sparking plug for petrol and gas engines for motor cars, aero- 
planes, &c." A. GREENSMITH. June 21st. - 

15.652. Electrical switch.“ A. J. НЕ ^e and J. Saxnerson. June. 21st. 
15,688." © Trip, mechanism for electric ignition devices for internal com- 


-bustion engines.“ A. |. ApaMs. June 2156. 


15,693. ** Control levice for contacts of electric bells.” B. A. L. HassEL- 
BERG. June 2151. 
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PUBLISHED . SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 


- printed and abridged, and all subscquent proceedings will be taken. i 


r е i 29017. 


6,252. VARIABLE INpuctances. А. Н. Bagaold, S. Johnson and F. G. Gold- 
stone. April 13th, 1917. (127,313.) 


5,260. ELECTRODES FOR ELECTRIC ARC SOLDERING. 
1917. (127,315.) 


5,363. AUDION OR LAMP RELAY OR AMPLIFYING APPARATUS, 


E. H. jones: April 13th, 


) 
M. Latour. April 


15th, 1916. (127,318.) А 
5,411. MAGNETO OK DYNAMO ELECTRIC MACHINES. Soc; Anon. De Magnetos 

& “Appareils Electriques Sama. May 17th, 1916. (127,319.) 
à,519, WIRELESS — SIGNALLING — SYSTEMS. British Thomson-Houston Co 

(General Electric Co.) April 19th, 1917. (127 ,325.) 
0,738. WIRELESS SIGNALLING — SYSTEMS. British . Thomson-Houstun Co. 


(General Electric Co.) April 24th, 1917. ^ (127, 335.) 


7,992. SOUND-DETECTING DEVICES. Sir T. Wrightson, J. M. Rinquist and 


Head, Wrighton & Co. June 4th, 1917. (127,347 ) 
| | 1918. 
d ио, ELECTRIC STEEL — MANUFACIUKE. V. Stobic. February 20th, 1918 
4,759. Тш ae FOR USE WITH IGNITION SYSTEMS AXD DYNAMOS, E. C. R. 
Marks. (Splitdorf Electrical Co.) March 18th, 1918. (127,068.) 
6,727. GLANDS FOR ELECTRIC CABLES SHAFTING AND ТИЕ LIKE. W. G. 


Wheeler. April 20th, 1918. (127, O76.) 

6,811. Er£crMicAL TESTING APPARATUS, J. MacFadden und Е. W. Adams. 
April 23rd, 1918. (127,078.) 

6,978. TELEPHONIC SYSTEMS. 
1918. (127,366.) 

7,07. APPARATUS FOR REPRODUCING IN ORDINARY CHARACTERS. MESSAGES OR IN- 
TELLIGENCK RECEQVED AS ELECTRIC IMPULSES OR IN THE FORM OF FEKFORATIONS IN 
А TAPE. Creed & Co., А: J. Polley and F. G. Creed. April 26th, 1918. 
(127,367 

7,045. APPARATUS FOR PERFORMING WORK OF SHOKT DURATION AT PREDETER 
MINSD TIMES SUCH AS AUTOMATICALLY OPERATING ELECTRIC. SWITCHES, GAS AND 
WATER VALVES, AND THE LIKE, J. Gray. (Warren Clock Co.) April 26th, 1918 
(427, 368.) | 

7,616. TELEPHONE AND THE LIKE ACl'AKATUS. 
December 7th, 1918. (127,375.) 

8,162. Gal VAN IC BATTERIES. 
(127.376.) 

8,331. CONDUCTORS РОК ELECTRIC CURRENT. 
(127 ,086.) 

8,334. DYNAMO ELECTRIC MACHINES. 
Fryer. May 17th, 1918. (127,088.) 

8,581. TROLLEY HEADS FOR ELECTRIC TRAMWAYS OR THE LIKE. 
& Co., А. G. H. Thatcher & J. G. Small. May 23rd, 1918. 
DYNAMO ELECTRIC Louruncs. A. Gossweiler. 


Е. A. Graham and W. J. Ricketts. April 26th. 


A. T. Thomson and A. James 


G. Oldham and J. Oldham. May 15th, 1918. 


C. О. Bastian. May 17th, 1918. 


Portable Electric Motors, Lid. & С. 
Wadkin, Mills 
(127,102.) 

8, May 29th, 1917 
(116, 
` 9,282. IGNITION SYSTEMS FOR INTERNAL COMBUSTION ENGINES. 
C. A. & Vandervell & Co. June 5th, 1918. (127,121.) 

9,454. ELECTRIC *AFETY LAMPS. Fuller Accumulator Co. and A. P. Weich. 
June 8th, 1918. (127,- V7.) 

9.980. ELECTRIC LOCK OUT switcHes. lgranic Eletric Со. (T. E. Barnum 
and W. E. Date.) June 27th, 1918. (Patent of addition not granted.) (127,426. 
10,183. Exvecrric FUkNaCES. А. E. White. (Industrial Electric Furnace Co.) 


June 20th, 1918. (127,131.) 
ELECTRO MAGNETIC WAVE TRANSMISSION, June 24th, 


10,412 
1918. (127,434.) 
10, DEVICES FOR PLACING. TROLLEYS ON TO OVERHEAD CONDUCTORS OF 


A. Н. Midgley 


B. Binyon. 


ELECTRIC TRAMWAY SYSTEMS. W. H. Gamble. June 25th, 1918. (127,438.) 
10,728. SPARKING PLUGS. F. N. Goodson and J. Н. Fenwick. June 29th, 

1918. (127.136.) | 
10,858. ELECTRICALLY PROPELLED TRUCKS AND LIKE VEHICLES. Р. A. H. 


Mossay and Mossay & Co. jule 2nd, 1918. (127. 1.) 

11.476. TRIP Ок XCCELERATING 5 FOR MAGNETOS AND FOR OTHER 
PURPOSES. Bosch Magneto Co. sember 210, 1917. 4119.444.) 

13,024. Evectkic Furnaces. T. Rondell. August 10th, 1918. (127 ,458.) 

13,090. REGULATING APPARATUS FOR ELECTRIC SUPPLY SYSTEMS. Soc. Anon. des 
Establissements L. Bleriot. November 23га, 1017. (120,877.) 

15.002. IGNITION SYSTEMS FOR INTERNAL COMBUSTION ENGINES. P. С. Rushen. 
(General Motors Corporation.) September 25th, 1918. (127,483) : 

. ELKCTRO-PLATING STEEL ARTICLES. British. Thomson-Houston Co, 
(General Electric Co.) October Ist, 1918. (127,177) 

17,249. ATTACHMENT OF TELEGRKACH WIRES TO THE INSULATORS OF TELEGRACH 
POLES AND LIKE SUPPORTS OF AFRIAL WIRES. W. A. Davis. October And, 1918. 
(Addition to 3,478/18.) (127,487) 

17,319. MacHINE FOR THE GENERATION OF ELECTRIC CURRENTS, ALSO APPLICARLR 
AS A MOTOR. A. Young. October 2nd, 1918. (Divided appYcation on 
14.538/17.) (197 188.) 

18,054. ELECTRIC SNAP SWITCHES. 
November 4th, 1918. 4(127,186.) 

18,590. ATTACHING MEANS FN ELECTRIC FIXTURES, 
ber 13th, 1^18. (127,495.) . 

18,891. ELECTRICAL He TIN", (ND COOKING APPARATUS. C, G. Nobbs and W. 
W. Nobbs. November 18th, 1918. (Addition to 12.318715.) (127,496. 

19.311. ELECTRICAL SWITCHFS, STARTERS AND CONTROLLERS. R. H. Barbour & 
Н. R. C. Partridge. November 23rd, 1918. (127,194.) 

31,018. Armature cores. Bushnell Magneto Со. and J. B. Bushnell. De. 


Edison Swan Electric Со. & F. Shergotd. 


F. D. Parmenter, Novem- 


cember 17th, 1918. (127,510.) 
21.401. APPARATUS FOR ELECTRICALLY CONTROLLING RAILWAY SIGNALS. А. 
Monard. May 28th, 1918. (Addition to 21,298/18.) (127,514.) 
| 1919. 


9,178. Eirrcrüic моток. Portable Electric Motors, Ltd, & G. Fryer 


May 17th, 1918. (Divided application оп 8.34/18.) (127,207) 


Strikes. The Canadian authories have begun deportation 
proceedings against. the ten strike leaders irrested last week, 
who are charged with treason. It is understood that 
the strike at Winnipeg is orumbling, and that the city is 
assuming normal conditions. А limited tramway service 
came into operation last week. 'Tramway workers at Toronte 
have struck work for a wage of 55 cents per hour and ar 
S-hours' day. The Railway Emplovés! Federation has passed 
a resolution. at Calgary, urging a general strike to secure the 


‘release of the Winnipeg Labour leaders. 


The Australian. troubles continue, and much distress 18 


resulting: a serious fue] shortage is feared. 


In Italy strikes continue, and collisions resulting in casual- 
ties have occurred between the military and demonstrators. 

The French labour conditions are now much easier, and 
strikes have ended 
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No. 2,172. 


LORD SYDENHAM ON INDUSTRIAL 


PROBLEMS. 


In his presidential address to the British Science Guild, 
Lord Sydenham endeavoured to assign causes and to suggest 
remedies for some, if not all, of the unrest which cha- 
racterises the industrial situation at the present time. 
Science is responsible to some extent, he thinks, and science 
certainly can do much to improve the outlook for the 
fubure. 

The immunity of the British nation from the wreckage 
caused by the Napoleonic wars, together with the immense 
resources of the country in codl and iron, made Great 
Britain in 70 years the workshop of the world. How far 
are the conditions which then existed reproduced to-day ? 
Our state as regards wreckage is better than that of any 
belligerent nation, with the possible exception of America, 
and there is no neutral nation having at the same time the 
resources and the development which are ours. ‘The part 
played by coal and iron in coming expansion will not be 
80 obvious, nor so unique, as was the case a century ago. 
Electricity is the great natural resource to-day.  Elec- 
tricity is generated by the aid of coal, but it is to 
developments in the economical generation, transmission, 
and, above all, application of electricity that we 
must look for that enormous increase in pro- 
ductive effort which must come if we are to 
avoid slipping backwards to a state of chaos, bank- 
ruptcy, and ruin. Labour troubles will occur in other 
countries as well as here. They threatened to uplift their 
heads in America and Germany before the war, and they 
will come in those countries, as they will also in Japan. 
We do not say this in any gloating spirit, but the 
processes of growth show a marked similarity in similar 
organisations, whether individuals or communities. The 
present disturbances, of which Britain, as a nation, has her 
full share, are of a different character, and arise from 
causes which have little in common with those of earlier 
labour troubles in this country. The right to organise and 
the right to strike have been won for the British worker. 
Workers in Japan, for example, have not fought this battle, 
and they will have to fight it sooner or later. 

The comparatively short distances for transmission 
should result in more economical and reliable working 
as compared with countries not so densely populated, and 
the absence of extreme climatic conditions should help 
to make overhead transmission easier, as well as less subject 
to interruption through snow and tempest. 

If, then, we have, as we believe is the case, certain 


‘natural advantages, it is our especial duty, particularly 


at this time, to make every possible use, and the greatest 
possible use, of these advantages and of our own ability 
to apply them to the service of mankind. The immense 
debt piled up in the war amounts to the mortgaging of pro- 
duction. Production is the only thing that can pay it off. 
Money cannot do it. Were the whole five thousand million 
pounds of the German indemnity paid to this country in 
golden sovereigns at this moment, the only result-would be 
that we should own a few thousand tons of yellow minerai 
the more, and prices would immediately rocket to a higher 
level than ever. We have to produce the means whereby 
we live, and in addition, the surplus necessary to repay the 
amounts raised for the purpose of carrying the war to a 
successful conclusion. Clearly the more quickly this can be 
done, the better. Many things are necessary. The active 
co-operation of labour is the one of which most is heard, 
but equally necessary is the combination of business 
organisations and the pooling of resources which is seen on 
every hand. Provided this is carried out in an enlightened 
spirit, care being taken to avoid the snares and pitfalls 
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besetting the way—some of which we pointed out a week 
or two ago—nothing but increase of prosperity can come 
of the increase of resources. The trained technical men, 
the brains of industry, must play their part. Organisation 
will help them, too, and we believe that has been realised. 
But to return to Lord Sydenham. He ascribes the 
slum trouble to the rapid development of industry. Slums, 


or the majority of them, were built in more ignorant times,’ 


but no-one will build in the future such airless, lightless, 
waterless hovels as have wrecked, and still are wrecking, the 
lives of thousands. Everyone now knows the rudiments of 
what is necessary for healthy existence, just as everyone is 
better educated in every way to-day than their predecessors 
were a hundred years ago. Lord Sydenham hopes as all 
must hope, that all grades of workers will know more of 
the economic facts and conditions governing the industries in 
which they are employed. Ignorance in this respect enabled 
the Fabian Society, 30 years ago, to state that the work- 
man only received one-third of the value of the results of 
his labour. So says Lord Sydenham, and he characterises 
the statement as a “ wild fallacy, which could easily have 
been refuted by the publication of simple explanatory 
figures." Possibly—possibly not. We observe that Lord 
Sydenham does not produce any figures, and we shrewdly 
suspect that they are not so simple as he would have us to 
believe. The workman certainly received far less than was 
right, and even now, although wages are at levels which 
would have given our fathers fits, the workman does not, 
on the whole, get more out of life than he deserves. 

Large numbers of men, Lord Sydenham says, were taught 
by Trade Unions that it was a duty to be dishonest. Now, 
this is a statement of opinion, and ought to be backed with 
examples. If these cannot be produced, then the statement 
should not be made. This is the kind of thing that em- 
hitters controversy, and does the asserting side no manner 
of good. The notion of * Whatever I say three times is 
true will not work in real life. 

Increase of wages, we read, causes reduction of output. 
This is said to be contrary to American experience, and the 
coal situation is adduced as an example (the only one). 
The coal situation at present is entirely abnormal, and must 
be allowed time to clear. The fact is that in this country, 
not only among manual workers but among the professional 
and technical classes, increase of output has very often—in 
fact, almost invariably—been followed by reduction of rate. 
Examples will occur to many of our readers in their own 
experience. Wages must necessarily have an effect on 
prices ; but by proper encouragement, resulting in increased 
output, this effect can largely be offset. 

From a complaint of the ignorance of the working class 
we are led to a condemnation of the nationalisation of 
coal mines. Finally, we are told that labour unrest is due 
partly to real grievances, partly to fallacies of a ludicrous 
nature, and partly to the combined machinations of 
Germans, Russians, and, to a minor extent, Indians. Lord 
Nydenham's great experience of India must be respected. 
But what British workman takes any part of his political 
opinions from Indians? Не is more likely to look on 
them, and speak of them, as “ adjectival niggers.” 

To say that science has caused some of the evils of to-day 
is to express a truth wrongly. Science, knowledge, is good ; 
man perversely makes a wrong use of it. And education 
is not to blame for man's perversity, but the lack of a 
sufficient quantity of the right sort of education. Lord 
Sydenham sees the necessity for increasing the flow of 
talent from the ranks of manual labour to those of 
brain work, and as we have pointed out over and over again, 
this most important end can only be accomplished by 
increased opportunities of an educational character. More 
scholarships, the removal of the handicap of poverty, and 
particularly of genteel poverty—this is the direction in 
which most work needs to be done. "The new organisations 
of technical and scientific workers must keep the education 
of the forthcoming generations in the forefront of their 
policy. If they do not, then whatever passing good they 
may do the present generation of their kind, they will die 
of inanition as time goes on. An active constructional 
policy is here required, and if it is forthcoming, the problem 
of middle-class organisation will be in a fair way to be 
solved. Such organisation must come, and сап only 


come, from the inside, by a coalescing of groups of organisa- 
tions. It will never come by external pressure, or arise 
from the  well-meant formative efforts of popular 
legislators. 

Unrest is a feature of the industrial situation in regard 
to capital, to the technical worker, and to the manual 
worker. An increased understanding of the mutual 
dependence of these three is needed by all of them. But 
let it not be forgotten that capital needs this increased 
understanding as much as, if not more than, the 
others. ‘Revival of trade would have come much 
earlier had the world been convinced that there was 
some finality to the demands of labour,“ said 
Mr. Roscoe Brunner to his shareholders’ meeting. 
By the nature of things there cannot be, in the vicious 
circle of decrease in the value of money into whose vortex 
we have been drawn, any finality of any kind. The 
poorest will always be the one to feel the pinch, and to 
make most noise. Levelling up is the only way to 
improve the situation, and education is the high road to 
that end. 


Now that tbe Bill is well under 
way, it may be an opportune moment 
to try to take a dispassionate survey of 


the situation generally. 

First of all, it appears to be the unanimous verdict that 
some sort of Bill is necessary. All parties are agreed that 
under the existing system, or want of system, electricity 
cannot be made universally available at bed-rock prices for 
essential industries. Not only must restrictions be removed, 
but someone or other must be empowered to exercise com- 
pulsion where domestic jealousies, or what not, prevent 
mutual co-operation. How else can we bring a hetero- 
geneous collection of, say, small municipalities into line? 
Obviously, we must have Electricity Commissioners armed 
with very wide powers. These Commissioners will be 
charged with administrative duties which will demand their 


The Electricity 
(Supply) Bill. 


whole attention; they cannot actually own and run the 


generating stations. Hence, there must be some body, or 
bodies, provided for this purpose, the precise constitution 
of which must naturally be determined by the circumstances 
incidental to each locality. 

In order to fulfil the functions assigned to them, these 
bodies must have powers of compulsory purchase, without 
which they would be powerless to deal with recalcitrant 
undertakings. Reorganisation of the industry is, by common 
consent, agreed to be indispensable to the success of elec- 
tricity supply; the Commissioners may lay down the 
principles to be followed, but they cannot handle the details 
in each area, and therefore they must devolve their execu- 
tive powers upon bodies especially constituted to carry out 
the reorganisation. It is difficult to imagine any other 
practical course by which the desired resulte can be obtained, 
and the scheme outlined above has been cordially welcomed 
by nearly all the local authorities. 

But opposition to the scheme is offered by the supply 
companies, which have put forward two suggestions. One, 
abandoning any attempt at structure, proposes that the 
Commissioners shall have very full powers, but that District 
Boards shall be omitted. In their absence the Commis- 
sioners would have to rely on the voluntary co-operation of 
existing undertakings in the various districts, and anyone 
can see the hopelessness of expecting results from such a 
procedure. The second proposal is like unto the first in 
that it would also do away with District Boards, but it 
goes on specifically to curtail the powers of the Electricity 
Commissioners, thus further lessening the prospects of 
success. It will be seen, therefore, that outside the 
structure embodied in the Bill no other proposal even pre- 
tends to fit the case: and in the absence of anything in the 
nature of an alternative constructive policy, we cannot 
doubt that the main principles of the Bill will inevitably 
be adopted by Parliament. 

We do not suggest, however, that the Bill does not 
require drastic amendments in detail. There are vital 
points, such as the terms of purchase and the price of balk 


Vol. 85. No. 2,172, JULY 11, 1919.] 


THE ELECTRICAL REVIEW. 85 


supply, which call for radical revision. But it does not 
appear that the structure of the scheme generally can be 
other than that laid down in the Bill. 

Let us now consider how the Bill will affect the interests 

of (a) undertakings : (b) consumers; (c) the public. Pro- 
vided that the Bill is so amended that the undertakings are 
justly dealt with, it is difficult to see that they will be 
adversely affected by its operation. Certainly to small 
isolated undertakings it will come as the best of good 
fortune for them to be relieved of the troubles of generating, 
and to be able to get a bulk supply ad libitum. Their 
capital expenditure difficulties, which seem in the future to 
be insurmountable, will practically disappear. 

The proposal put forward on behalf of consumers, to 
curtail the powers of the Electricity Commissioners, and to 
defer action for two years or so, seems hopelessly impruc- 
ticable and ill-advised. Ordinary consumers can extract no 
benefit from such а course. 

One of the principal aims of the whole movement is to 
ensure a cheap supply of electricity to industrial consumers, 
the realisation of which would carry with it a cheap supply 
to other classes of consumer, and there is no room for doubt 
that eventually that result will follow the reorganisation 
of the supply industry. By killing the scheme—for that 
would be the effect of this proposal— consumers have no 
prospect of advantage to themselves or to the nation. 

The public, apart from the hope of a cheap and universal 
supply, are mainly concerned with the question of finance. 
The Bill provides no means for safeguarding the scheme 
against loss. If there is a loss, the public, as tax-payers, 
will have to foot the bill. But it certainly seems better to 
take the risk than to sit still and to perpetuate an admit- 
tedly deplorable state of affairs. At any rate, any financial 
argument tells against the Bill as a whole, not against the 

structure of the scheme. 

Subject to the necessary amendments, there seems no 
reason to fear that the existing undertakings will endeavour 
to crab the scheme. Will it not be to everyone's interest 
to work together? The Electricity Commissioners certainly 
will want everythiog to work harmoniously. Although they 
will be in a position of authority, they cannot possibly 
attain success unless they induce the District Boards and 
the undertakers loyally to do their best. Further, unless 
the undertakers as distributors are treated considerately all 
the way through, they are in a position to thwart the aims 
of the District Boards right and left. It would pay no one 
to get to loggerheads. Moreover, the future of under- 
takings as a whole in view of labour and other troubles has 
been by no means rosy. But under the Bill, they become 
part and parcel of an organisation the good working of 
which Parliament is pledged to support. 

As a matter of fact, what everything will depend on is 
whether the right men are chosen not only for Com- 
missioners, but also for all the subordinate administrative 
poste. This is a matter which obviously cannot be settled 
by Act of Parliament. Fortunately, however, the industry 
i8 well off in respect of capable engineers and business men, 
armed with the testimony of proved results. There is no 
lack of material provided the selection be discreet and free 
from political or other irrelevant considerations. The 
nomination of Sir John Snell as Chief Commissioner is a 
good beginning, and augurs well for the future; we are 
confident that he will see to it that the success of the 
scheme is not imperilled from the start by the exercise of 
political chicanery and undue influence in the appointment 
of his colleagues and subordinates. 


THE interim report of the British 

. 05 = Economic Mission to Serbia is summarised 

in a recent issue of the Board of Trade 

Journal, One point in it. in particular, requires empha- 
sising and bringing forcibly to the attention of British 
engineers. We believe it has had their attention to some 
extent, but much depends upon whether it bas been followed 
up adequately. It is stated that there are not more than 
70 constructional engineers, architects, and surveyors in the 
whole of Serbia. ‘I'he French have already done much to 
place technical officers at the disposal of the various public 
departments in Serbia, and similar help from England 


would be gladly welcomed. There is no reason why the 
granting of such assistance should not bring ita own reward 
by attracting to British industry orders for the engineering 
material for which it has earned a just reputation in every 
class. Qualified technical men must be sent out to advise . 
as to the steps needed in reconstructing the industrial life 
of the country in the most rapid and economical manner. 
If such a course is needed in Belgium which before the 
war was a model of technical organisation—how much 
more is it necessary in Serbia, in which industrial develop- 
ment had scarcely passed the stage of infancy. Factories 
did exist, but few of them had an annual production worth 
more than £50,000. The work upon which the 
immediate aid of the Allies is called for comprises, 
in the first place, the restoration of communica- 
tions. When the Save bridge at Belgrade and the Morava 
River bridge are restored—which it was hoped would be the 
case, at any rate, temporarily, by the beginning of July— 
the Belgrade-Nish-Salonika main line can be re-opened. 
Before, however, full railway communication can be resumed 
there is skilled labour and engineering material to be applied 
in the restoration of station buildings, junctions, sidings, 
sheds, shops, turntables, turnouts, telegraphs, telephones, 
Ko. The country can pay for what it wants. Prospective 
purchasers incline first to Great Britain and then to our 
Allies. If they do not meet with a proper response it is 
obvious that they will incline to their former business 
connections—namely, the Central Powers. 


CoMPLAINTS in the lay Press about the 
quality of the telephone service are, 
unfortunately, by no means novel; but, 
rarely, if ever, has there been such a violent and continuous 
storm of wrath as has been observed during recent weeks. 
So far as the merits of the service are concerned, we cannot 
pretend that the outcry is not justified—the complaints are 
only too well founded ; our only scruple arises out of the 
undoubted fact that the war has exercised a very detrimental 
influence upon the labour resources of the Telephone Depart- 
ment. The staff has been seriously depleted of trained 
workers, and those who have taken their places are, as yet, 
far from efficient substitutes, while the demands upon the 
staff for new connections and the number of calls per diem 
have very considerably increased. The Department ів, 
therefore, labouring under exceptional difficulties for which 
it cannot be held to blame, and for which due allowance 
should be made. | 

The troable is by no means confined to London ; com- 
plaints pour in from the Provinces also, and demands are 
made for the substitution of the automatic for the manual 
exchange. Undoubtedly that course is highly desirable, 
but the change will be a matter, not of months, but of 
years, and will make heavy calls upon the technical staff, 
as well as upon the financial resources of the undertaking. 
Now that labour has become so much more costly, the 
prospects of the automatic system are distinctly brighter, 
and the improvements that have been made in automatic 
working further strengthen its case. In the meantime, 
London will continue to suffer from the vagaries of the 
service, which is being held up as a terrible warning of 
what may be expected from nationalisation in other directions. 
We have a clear conscience, remembering that we uttered 
that warning time and again when the transfer of the 
National Telephone Co.’s system to the State was under 
consideration ; but we would far rather have seen our gloomy 
predictions falsitied than verified as.they have been. 

One of the fundamental defects of the State system of 
control is the inevitable development of mediocrity; the 
State, apparently, dare not pay the price for the best men. 
The highest salary in the Post Office engineering depart- 
ment, we believe, does not exceed £1,200 a-year, a ridiculous 
remuneration for so onerous a post, which should be occupied 
by the most energetic, progressive, and up-to-date engineer 
that could be found, at a corresponding salary, and with 
freedom to select his assistants to suit his needs. A system 
which depends upon promotion by seniority can never be 
anything but mediocre and inefficient, 
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DEPTFORD ELECTRICITY WORKS REVISITED. 


— . — S 


THERE are certain places which to the electrical engineer 
especially to him of maturer years —possess a degree of 
interest derived from old associations which render them, 
so to speak, hallowed ground. Such a place, for instance, 
is the little town of Como, where Volta lived and died : or 
the Royal Institution, where Faraday discovered electro- 
magnetic induction ; or the Natural Philosophy Laboratory 
of Glasgow University, sanctified by the genius of Lord 
Kelvin. With these world-famed places we do not hesitate 
to class the Deptford Electricity Works of the London 
Electric Supply Corporation, Ltd., for there, 30 years ago, 
Ferranti enunciated and carried into effect the fundamental 
principles of concentrated generation and high-pressure trans- 
mission of electrical energy, which to-day are recognised the 
world over as the soundest engineering practice. There the 
iunumerable problems associated with the construction and 
operation of large generating sets, the control of alternating 
currents at a pressure then unprecedented, and the transmis- 
sion of current at 10,000 volts through mains seven miles to 
London were first worked out, practically every detail in- 
volving new departures in design. As long ago as 1886, the 
parent company was supplying 30,000 lamps with overhead 
distribution, in an enormous area, from the Thames to Regent's 
Park, and from Knightsbridge to Temple Bar : and when 
it was decided to build the Deptford works, the Corporation 
started with a capital of £1,000,000. At that early date, 
the site was selected with a view to obtaining an ample 
water supply for condensing purposes, and cheap sea-borne 
coal, with room for extensions. 

At the invitation of Mr. G. W. Partridge, chief engi- 
neer, last week we visited the works and inspected the 
plant, both old and new. We were interested to see 
Ferranti alternators at work, each driven by a Hick- 
Hargreaves vertical engine of 1,500 H.P.; these sete, 
which generate at 10,000 volte, were by far the largest in 
the world when they were installed in 1859, and are still 
useful as stand-by plant. Enormous steam alternators of 
10,000 H.P. each were designed by Dr. Ferranti, and partly 
constructed, but were never erected ; we recollect seeing 
the shaft of one of these sets in Messrs. Beardmore's Park- 
head works at the time—it was 3 ft. in diameter, and the 
revolving armatures were to have been 46 ft. in diameter, 
the whole alternator weighing 500 tons. The old plant is 
still in working order at Deptford, but the bulk of the 
plant consists of modern turbo-generators, to which we 
shall refer later. 

One of the most interesting features of the station is the 
original 10,000-volt switchboard, which is still used in 
conjunction with the single-phase generators; the switches 
are of the air-break type, with arms 6 ft. in length, actuated 
by levers of the railway signal-cabin type, and giving a 
break of 54 in. The stationary contacts are mounted on 
insulators fixed to the wall, as shown in the accompanying 
illustration. These switches were originally intended to be 
used in conjunction with oil-break switches, connected across 
the lower contacte, and tripped by the same movement as, 
but later than, the air-break switches, so as to extinguish 
the arc formed by the latter; but the air-break was 
found effective without assistance, and the oil-break switches 
were dispensed with. It is interesting to note that the 
design of the oil-switches, which was got out in 1895, is 
essentially the same as that of the standard switches of 
to-day; oil-switches have been in use on the company's 
circuits since 1892, and the whole of these early types of 
air-break and oil-break switchgear were designed by Mr. 
(i, W. Partridge, chief engineer to the corporation. 

The original Ferranti tubular paper-insulated mains from 
Deptford to London are also still in continuous use; they 
are controlled by modern 10,000-volt oil-switches, as seen 
in the foreground of fig. 1, and are brought into action 
with the aid of main-charging apparatus, which has been in 
use since 1894, for the design of which also Mr. Partridge 
was responsible. | 

The station supplies consumers on four distinct systems :— 
The original 85-cycle, 10,000-volt single-phase system ; 
D.C. three-wire for local power and lighting at 460 and 230 


volts; 25-cycle, 6,600 volts three-phase for power and 
traction: and 25-cycle, 6.600 volts single-phase for the 
L.B. & S.C. Raiiway. These supplies are respectively 
linked together with a 2.000-H. p. British Westinghouse 
frequency changer, and a rotary converter, while the 
25-cycle plant can be used for generating either single- 
phase or three-phase. 

The generating plant comprises six single-phase 10,000- 
volt, 85-cycle Ferranti and B.T.H. alternators, driven 
by vertical reciprocating steam engines; four 2,500-Kw. 
Dick, Kerr engine-alternators; two  turbo-generators 
giving either single-phase or three-phase current at 
25 cycles, and rated at 7,500 Kw. each, but capable 
of taking an overload of 50 per cent. for half an hour; 
one 15,000-Kw. tandem turbo-generator giving single or 
three-phase current at 25 cycles; and one 3,000-K.v.A4. 
turho-generator giving single-phase current at 85 cycles. 
2,400 volts, which is stepped up to 10,000 volts. The 
last-named machine is controlled entirelv from the old 
wooden switchboard, with modern instruments ; it consist 
of an Oerlikon turbine coupled to an Oerlikon single-phase 
alternator, running аё 2,500 k. P. M. 

The two 7, 500-Kw. sets have Parsons impulse- reaction 
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Fig. 1.—SINGLE-PHASE. 10,000-VOLT SWITCHGEAR, IN USE 
FROM 1895 TO DATE. 


turbines and Brown-Boveri generators, and were installed 


to cope with the railway and three-phase power load ; 


they are consequently of very substantial and special 
construction, in view: of the heavy overloads which 
frequently occur. They are provided with duplicate 
Heenan & Froude wet air filters, and discharge the 
air into a large trunk which opens outside the 
building. 

The set most recently installed consists of a Richardsons- 
Westgarth turbine coupled to two Brown-Boveri generators 
in tandem; one is a 7,500-KW. single-phase alternator, the 
other а 12,000-Kw. three-phase machine designed to give 
about 8,000 Kw. single-phase, and the turbine is capable of 
working continuously at 15,000 xw. if required. The set 
runs at 1,500 R. P. u. and generates at 7,000 volts. The 
single-phase machine is provided with a Sturtevant wet-air 
filter, while, unlike the other filters, is outeide the building, 
while the hot air is dischurged inside the turbine room. It 
was found that the filter was apt to freeze, while the very 
cold air chilled the generator frame and induced sweating 
inside it; these troubles were successfully overcome by 
directing a portion of the hot air discharged from the 
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alternator into the filter by means of the cowl which will : 


be seen in the accompanying illustration. The other 
machine draws air through a canvas filter for the present, 
but will eventually be provided with a wet air filter. The 
Bet has proved highly satisfactory, running day and night 
under wide variations of load, and is only stopped once а 
fortnight for inspection. At the time of our visit the 
vacuum was 97 per cent. o? the absolute maximum, 
although it was in July. Reactance coils rated at 5 рег 
cent. are included in circuit with the alternators on 
railway load : they are of the iron-cored type. 

The main B.T.H. switchboard for traction and power load, 
shown inone of! our views, is in great part new, its predecessor 
having been blown to bits by a 250-Ib. Zeppelin bomb, 
which fellon the switchboard gallery in front of it; the 
switchgear and connections were annibilated, and the 
attendant, who was badly wounded, died in hospital. The 
whole of one side of the engine-room, consisting of 
corrugated iron, was blown out, and the glazed roof was 
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destroyed. 
though some of the generators were damaged by splinters. 
The bomb fell at 1.38 a. m., and left chaos on the gallery; 
but in three hours the p.c. load was restored, in six hours 


the three-phase supply was resumed. and in 18 hours: 


supply was given to the railway—a remarkable feat, con- 
sidering the conditions at the power station. Many 


evidences remain of the effects of the explosion, but none 


more singular than the mysterious passage of a bundle of 
pers through а matchboard partition. The bundle was 
nging on a nail inside the station engineer's office ; 
to-day it is still there, hanging on the same nail, but the 


Fortunately no steam pipes were broken, 


turbo-alternator, besides four single-phase traction feeders - 
and five three-phase power feeders. Any set can be used 
on either class of supply. The earlier part of the board has 
oare copper bus-bars and cellular switchgear, but the newer 
section, controlling the turbo-generators, is divided into 
four galleries, the oil switches and group switches for the 
generators being mounted above the operating gallery, and 
the feeder switches below. The main bus-bars, fixed to 
the wall behind the board, consist of single lead-covered 
cable, and the oil-immersed isolating switches are similarly 
enclosed in an earthed metallic casing, so that no live 
conductor can be touched, and no cleaning is required. 
The isolating switches for the railway and power bus- 
bars are interlocked, so that a machine cannot be on both 
supplies at once, and the synchronising gear is similarly 
interlocked, so that a machine can be synchronised only 
with the set of bus-bars to which it is about to be connected. 
The isolating switches are padlocked, and the keys of the 
padlocks are placed under the buttons controlling the main 


ко. 2.—TANDEM 15.000-Kw. TURBO-GENERATOR BY RICHARDSONS-WESTGARTH AND BROWN-BOVERI. 


switches, so that they cannot be got without first switching 
off the corresponding generator, thus preventing the isolating 
switches from being opened under current. Pilot Jamps on 
the boards enable the attendants to see the exact position of 
the isolating switches, and these lamps only light up when 
all three belonging to one set are оп” or “off.” Hence 
a mistake is almost impossible. 

In view of the heavy short-circuits that sometimes occur 
on the railway, the main switches are of very heavy con- 
struction ; they are motor-driven, with remote control, and 
are capable of breaking 150,000 KW. They have been 
tested by switching one of the 7,500-Kw. generators on u 
dead short-circuit, and switching it off again. 


string passes through the partition, and the packet is outside 
the office! A crack is visible in the woodwork, and it 
appears that the boards were momentarily bulged inwards, 
the papers being sucked through the gap by a back-draught 
before the opening had time to close. Yet none of the 
glazing of the office was broken, and the partition needed 
no repairs. To preserve this extraordinary freak, a glass 
case has been fitted over the packet of papers. 

The switchbeard controls four 2,500-Kw. engine alter- 
nators, two 7,500-Kw. turbo-alternators, and one 15, 000-K W. 


The reactance coils used in circuit with the 12,000-Kw. 
set weigh 15 tons. 

Both the 85-cycle and the two 25-cycle systems are 
controlled by Tirrill regulators, which give great satisfac- 
tion, in spite of the wide fluctuations of power factor and: 
load on the power and traction supplies. 

The generators on the 3-phase load were orginally run with 
one phase earthed and one of the other two to line ; the latter 
only, therefore, were provided with oil-switches, the earthed 
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phase being constantly connected to the generators. The 
corporation, however, was called upon to supply power to 
the L.C.C. tramways, for which purpose the earth connec- 
tion was, of course, unsuitable. Consequently the bus-bars 
are now tied to earth’ by star-connected transformers, with 
the neutral point of the latter earthed through a resistance. 

The railway supply, on the other hand, is earthed on one 
pole, at the railway only; an automatic switch is provided 
at the power station, which, if the potential of the earthed 
bus-bar rises to 1,000 volte above earth potential, puts the 
bar to earth at the station and sounds an alarm bell. The 
railway load averages about 8,500 Kw. 

At times of light load both single-phase for the railway 
and three-phase for power supply are taken off the same 
generators ; no trouble results from the out-of-balance. 

The boiler house contains five batteries of six Babcock 
and Wilcox boilers, each rated at 25,000 lb. of steam per 
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taken by grab cranes and dropped into hoppers; after 
weighing, the coal is taken by Temperley transporters, 
erected by Messrs. Атто], to the bunkers over the boiler 
house. One of the transporters is 380 ft. long; the other 
is in course of erection. A large quantity of coal is stored 
in the open, and a railway siding provides an alternative 
method of delivery. 

Circulating water is derived from the River Thames b 
four centrifugal pumps, two of which, by Drysdale and 
Gwynne, can deliver 1,000,000 gallons each per hour, and 
two by Messrs. Bumsted & Chandler, of half that duty. 
Опе is driven by steam, the rest by motors. Each has а 
separate suction pipe, fitted with a revolving patent strainer 
manufactured’ by the corporation; the strainer is a 
perforated gun-metal cylinder to the periphery of which 
adjustable scrapers are applied. The solid matter removed 
by the scrapers falls into а hopper, which is periodically 
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Fig. 3. Мем MAIN SWITCHBOARD FOR POWER AND TRACTION (B.T.H. Co.). 


hour, and one battery of boilers rated at 10,000 lb. All 
have economisers and integral superheaters except one 
battery, which is provided with a separately fired Sterling 
superheater. The Boby feed-water heaters are heated with 
exhaust steam from the auxiliaries. Make-up water is 
obtained from the town mains with 12° of hardness, and all 
the feed goes through one boiler only, where the hardness is 
removed. The fuel used under war-time conditions was, of 
course, of very inferior quality, one-third of it being incom- 
bustible, and as many different varieties were used, difficulty 
was met with in regulating the depth of fire to suit the 
fuel ; this was completely overcome by adopting a movable 
dumping-bar, of which particulars were given in the 
ELRCTRICAL Review of April 26th, 1918. This bar can 
be set at any height to suit the kind of fuel in use, and if an 
accumulation of clinker occurs, it can be lowered to dis- 
charge the clinker, and then restored to the original height. 
Sections of the bar in the highest and lowest positions are 
given herewith. n 
Coal is delivered by 200-ton barges, from which it is 


flushed, returning the débris to the river. These strainers 
have been at work for nine years with satisfactory results, 
and have also been adopted at many other power statione. 

Fall provision is made in a well-equipped laboratory for 
analysing and testing fuel and flue gases, and for testing 
oil for turbines ; for the latter purpose an apparatus 18 em- 
ployed which; hy agitation and oxidisation, heating, £c., 


Fie. 4.—ADJUSTABLE DUMPING-BAR, 


produces practically the same effect on the oil in a week as 
would result from six months’ use in a turbine, and conse- 
ie prevents heavy loss due to the ure of unsuitable 
oil. 
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Large drawing offices and workshops are provided, which 
are capable of dealing with the heaviest repairs, and also 
undertake new work on a comparatively large scale. 

We have to thank Mr. Partridge for a very entertaining 
and instructive visit, and his staff—Mesars. Feetham 
(station superintendent), Ellis (electrical engineer), and Fox 
(boiler house superintendent) for their courteous assistance 
in the preparation of these notes. 


THE ELECTRICITY SUPPLY BILL. 


(Continued from page 6.) 


Tue Association of Municipal Corporations has issued a 
judicial and moderately worded report on the Bill. 
Whilst supporting generally the policy of other municipal 
bodies, the Association suggests that in areas where the 


circumstances offer no prospect of benefit from inclusion . 


within the jurisdiction of a District Board, the local 


authorities should be given the powers of a Board. It 


holds that the principle of compulsory purchase should 
apply universally, and that small isolated undertakings 
should not be exempt from purchase unless they consent to 
exemption. Тһе usual objection to the purchase clause ів 
stated, and strong opposition is offered to the clause 
enabling a District Board to transfer or lease its under- 
taking to a company. Remuneration of members of 
District Boards, in the opinion of the Association, should 
be confined to the chairman, and the powers of control over 
the District Boards with which the Commissioners are 
armed are held to be excessive. (ther objections relate 
to the general powers of supply granted to the District 
Boards, on the score of competition with authorised dis- 
tributors, and to the drastic powers given to the Com- 
missioners in the interim between the passing of the Bill 
and the establishment of a District Board. 

A deputation representing North-East Coast munici- 
palities was recently received by the Home Secretary and 
the Electricity Sub-Committee of the Commercial Com- 


mittee of the House of Commons. The chief contentions 
of the deputation were that the bureaucratic and depart- 
mental tendencies of the Bill should te modified ; that 


local authorities should be fully represented on the 


District Boards, and the majority of the members should 
represent public interests; that the powers of a Board 
should not in any case be leased to a company; and that 
the terms of purchase should be as favourable to local 
authorities as to companies—not as drafted in the Bill. 
The Association of British Chambers of Commerce last 


week resolved that the time had not arrived for framing a 


complete scheme such as was contemplated in the Bill, 
and that the proposed Commission should for the present 
be confined to investigation with a view to the formula- 
tion of a scheme. | 


The Association of Municipal Corporations has adopted a report 
of the Law Committee on theiBill, which states that in determining 
the constitution and powers of the District Boards great care will 
have to be taken to ensure that the interesta of those Corporations 
that are authorised undertakers, and of the inhabitants of their 
cities and boroughs, are not prejudiced ; provision should be made 
for securing a substantial majority on each Board of Representa- 
tives of the local authorities affected. Where the supply is given 
by a local authority, and no improvement would be likely to result 
from including the area within the jurisdiction of a District Board, 
it is suggested that areas of this character. with the addition 
thereto of such neighbouring areas as can conveniently be supplied 
in conjunction with them, should be excluded from the provisions 
relating to the establishment of such Boards, and that local 
authorities themselves should be given the powers of a Board, 
including the monopoly in the generation of electricity. А 
generating station that could not conveniently be used for the 
purposes of a District Board should be exempted from acquisition 
only where the owners of the generating station in question con- 
sent. The terms upon which existing generating stations are to 
be acquired by the District Boards are open to objection ; 
the clause should provide for the payment of the actual value of 


THE ELECTRICAL REVIEW. 89 


the station in every case, but if this is not conceded, local authori- 
ties should at least be placed in as good a position as the companies, 
and be entitled to be paid the cost of the station lees depreciation. | 

Strong objection is taken to the proposal contained in Clause 16 
of the Bill enabling District Boards to exercise their functions 
through a company established for the purpose, or to lease their 
undertaking to a company. District Boards are to be | public 
bodies, and to a large extent to supersede the local authorities, and 
in the opinion of the Association it would be entirely contrary to 
the principle of the Bill that their functions should be transferred 
to a company, whose primary object would be to make a profit for 
its shareholders. 

It should be made clear in all cases that the loans raised by the 
Boards will have the support of Government guarantee. Unless 
that is done the Boards will probably have considerable difficulty in 
raising their loans, and will, no doubt, have to pay & high rate of 
interest. 

With regard to the proposal to remunerate the members of the 
Board, it is suggested that the chairman only should be paid. 
Objection is taken to the wide powers of control over District 
Boards proposed to be given to the Electricity Commissioners. 

Objection is also raised to the provision that the District Boards 
may give a supply in the areas of authorised distributors, as the 
practical effect would be that the District Boards would be enabled 
to compete with the authorised distributors if they were able to 
supply electricity at a lower price. It is suggested that the limit 


of five years for the payment of compensation for loss of employ- 


ment should be omitted. Strong objection ів raised to the grant of 


compulsory powers of control, of a somewhat drastic character, to 
the Electricity Commissioners for exercise during the period 
between the passing of the Bill and the establishment of a District 
Board. 

The provisions relating to the audit of accounts are criticised, 
and the transfer of the powers of the Board of Trade to the 
Ministry of Ways and Communications is objected to. 


AN INTELLIGENT ANTICIPATION. 


A Provisional Committee to prepare a scheme for submission to 
the District Board for the Furness and South Cumberland areas, 
when constituted under the Bill, was formed at Barrow on Tuesday 
last week, at a conference of representatives of local authorities ; 
Mr. Н. R. Burnett, A. M. I. E. E., electrical engineer to the Barrow 
Corporation, gave an interesting résumé of the Bill. He said that, 
unfortunately, there was no prospect of greatly cheapening the 
supply in the near future, but the reorganisation of the supply 
which would follow the passing of the Bill would, if the District 
Boards carried out their duties effectively, result at an early date in 
a supply being commenced in many districts where at present there 
was none available. It was decided to form a committee of repre- 
sentatives of the Barrow Corporation, Millom, Ulverston, Dalton, 
and Grange Urban District Councils, Ulverston Rural District 
Council, and Bootle Union, Messrs. Vickers, Ltd., Barrow Hamatite 
Steel Co., the Furness Railway Co., Millom and Askam Hamatite 
Iron Co., North Lonsdale Iron and Steel Co., one representative of 
iron ore mine owners, one of the Windermere and District Elec- 
tricity Supply Co., and one representative of Labour. 

Mr. Burnett was warmly thanked for his services, and asked to 
act as secretary to the Provisional Committee. 


(To be continued.) 


——ñ— — 


Large Turbo - Generators. — The two vertical-shaft 
Water turbine generators which were ordered in February ot 
this year by the Ontario Hydro-electrie Gommission, lor the 
new Queenstown station, will be, according to the Engineer, 
the largest water-wheel units in the world. Each 1s rated at 
45,000 K. V. A., 80 per cent. power factor, 12,000 volts, three- 
phase, 25 cycles, and will operate at 187.5 k. P. M., and is cap- 
able of delivering the full output of the turbine, namely, 
52,500 H.P. The approximate total weight of оре generator 
with its direct connected exciter is slightiy over 1,900,000 Ib. 
At the top of the generator frane, à thrust bearing of Kings- 
bury type will be placed to carry the entire weight of the 
generator and turbine rotating parts. This bearing 18 
guaranteed to operate under a total load of 900,000 lb. ‘The 
exciter Will be direct connected with the generator shaft, and 
mounted above the thrust bearing. The overall diameter of 
the generator is about 25 ft., while the height above the base 
ring is approximately 25 ft. 7 in. to the top of the exciter. 
Each of these generators will require about 115,000 cu. ft. of 
air per minute for cooling purposes. 'l'he specifications require 
that several temperature detectors be placed at various posi- 
tions in the winding slots and that they be connected to a 
measuring instrument, so that the temperatures may be 
ascertained at any time. The generator is guaranteed to 
operate at the rated load with an observable temperature, bv 
thermo-couple measurement, not exceeding 105 deg. C., with 
an air temperature of 40 deg. C. The armature windings will 
be subjected to a one-minute insulation test, after the machine 
is assembled, at 30.000 volts to earth and between phases. 
The generator is guaranteed to stand a short circuit without 
injury, and will be designed safely to withstand a runaway 
speed of 347 R. P. M. Owing to the large dimensions of these 
machines, they will have to be assembled in the generating 
station. It is expected that both of them will be in operation 
early in 1921. : x | 
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DOMESTIC ELECTRIC APPLIANCES. 


THE articles which we published on this subject in our issue 
of June 20th attracted a good deal of attention, and have 
elicited information showing that our contention that there 
was a large potential demand for electrical domestic labour- 
saving appliances was fully justified. If the goods can be 
placed on the market, they will have a ready sale; they 
will ay the central-station engineer with a useful load, 
which .will benefit his load-factor, and their manufacture 
will provide employment for British labour and capital, 
while they will be a boon to the over-burdened house-wife. 

We were pleased to learn from the Glasgow (Corporation 
Electricity Department that & large consignment of electric 
clothes-washing machines is now on the way to this country. 
Mr. R. Hardie, show-room manager, informs us that a 
sample machine was exhibited in one of the show-windows 
for a week, and led to good business; a number of these 
machines had been sold by the department three years ago, 
before the import restrictions for appliances of this class 
came into force, and Mr. Hardie is confident that the 
clothes-washing machine will become a staple line like the 
suction cleaner. About a hundred of the latter were sold 
in a couple of months, as the result of a working demon- 
stration in a large show-window. The only regrettable 


Eton 


Why not do it 
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Fig. ].—ELECTRIC WASHER IN SHOW-WINDOW. 


feature of the business is that the labour-saving appliances 
to which we drew attention are not yet made in this 
country; there is no reason, however, why our manu- 
facturers should not make them. The interest excited by 
the exhibition of the electric washer is indicated by the 
accompanying views of the show-window of the Glasgow 
Corporation Electricity Department, which, incidentally, 


may give some useful hints to the managers of other show- 


rooms. 

In our issue of May 30th we drew attention to the electric 
house exhibited at the Royal Agricultural Show, Cardiff, 
by the South Wales Electrical Power Distribution Co. We 
learn from Mr. C. T. Allan, assistant manager to the com- 
pany, that the exhibit of domestic labour-saving appli- 
ances at Electra House was a great success. Over 13,000 
people passed through it in the five days of the show, but 


this number could have been more than trebled if it had 


not been necessary to admit the visitors in parties so that 
they could properly view the exhibits. The visitors were 
far from being local; they came from all parts of the 
British Isles, from the Colonies, from India, from the 
United States, and from South America and other parts of 
the world. Electra House was also honoured by a visit 


from H. R. H. the Prince of Wales, who was greatly in- 
terested in what he saw, questioning the staff on the various 
types of apparatus. The Lord Mayor of Cardiff, and many 
other well-known people, visited Electra House. Most of 
the visitors were greatly surprised and appreciative of the 
number of labour-saving appliances that were to be seen. 
Visitors from overseas took especial interest, and many 
promised to write when they returned home for help to 
procure them. 

* Many complimentary references were made in the local 
Press, and one heard in passing among the crowd * Electra 
House’ named as a rendezvous, as well as expressions of 
disappointment from many who were unable to gain admis- 
sion, although they had tried as often as four times in one 
day and five in another. 

„Confirmation from all quarters proclaimed that Electra 
House, the pioneer Electrical Exhibit at the R.A. Show, 
was an unqualified success; in fact, the staff had more 
than one genuine offer to buy the house and its contenta as 
it stood. Hopes were expressed on all sides that it would 
continue to be a feature of future shows. 

“ The Committee and staff of the Exhibit gained a good 
deal of experience and useful information, which they will 
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be most pleased to hand to other promoters of similar ex- 
hibits. They hope to be able to prepare an illustrated 
pamphlet describing this, and will be most pleased to send 
а сору to anyone who feels interested.“ 

The result of this venture has obviously been most satis- : 
factory. In our issue of June 20th we advocated the 
holding of an Exhibition in London devoted wholly to the 
actual demonstration of domestic labour-saving and fuel- 
saving devices, and, in view of the success of the Cardiff 
show, we are more than ever convinced that that is a sound 
and profitable policy. In some London show-rooms already 
a variety of such apparatus is exhibited, but the point is 
that the demonstration should not take place in a shop or 
show room—it should be an Electric Home," devoted 
entirely to the purpose of illustrating the limitless possi- 


billities of electricity in the household. 


We ure pleased to be able to edd that private enterprise 
is already busy on these very lines, and in a month or two 
an exceptionally complete and admirably conceived model 
household will be opened in London, preparations for which 
were in progress, unknown to us, long before we mooted the 
proposal. But for the present no more can be said with 
regard to this particular project. 


— — SSNS 
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One of the most interesting features of ** Electra House,” 
at Cardiff, was the Hobart Kitchen Aid," which we 
illustrate herewith. This remarkable device is a sort of 
electrical Admirable Crichton“; it ів intended: for the 
domestic kitchen, and will knead dough for bread and 
pastry, whip cream, beat eggs, peel and mash potatoes, grind 
coffee, slice vegetables, make sausages, shred suet, chop dates, 


Fie. 3.—Hosart ELECTRIC KITCHEN AID. 


freeze ices, mix cakes and puddings, and, indeed, do almost 
anything that is required in the way of preparing food. It 
weighs about 145 lb. packed, and stands 27 in. high ; it 
is provided with three speeds, and can be run off an 
ordinary lamp socket. This goes a long way towards filling 
the want for а universal electric household appliance. 16 
is, of course, accompenied by a variety of attachments. We 
understand that during the exhibition, orders were placed 
for no fewer than 6,000 of these handy electric servants. 


Fig. 4._-ELECTRIC SEWING MACHINE. 


The electric sewing machine is an article which is likely 
to be as much in demand as any other household appliance, 
and we show in бр. 4 an example in which the motor is 
mounted on the frame of the machirie, driving the fly-wheel 
by a friction pulley. A very small motor here saves a great 
deal of labour and time, and immensely lightens the burdens 
of the house-wife. 


Erench Water Power.—The Echo de Paris recently 
stated that the necessity of purchasing foreign coal might be 
relieved by developing the water power of France, which is eeti- 
mated at 10,000,000 H. P., as compared with 7,000,000 H.P. for 
Norway, and 6,000,000 Н.Р. for Sweden. Before the war only about 
. 750,000 H.P. was used, but a further 450,000 H.P. was developed 
during the war, and by the end of 1921 1,600,000 H. P., or 16 per 
cent. of Franoe's resources will be worked. This leaves a huge 
amount of water power in reserve, and, in addition, there are large 
potential resourses in.the rivers of Indo-China and French West 
Africa. One million water H.P. would lessen the consumption of 
coal for power production by at least 34 million tons, costing about 
300 million fr., and the comparison is the more striking when it 
is remembered that a hydro-electric installation has eight times the 
average efficiency of steam engines. 


and prices kept at a fair figure. 


CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot appear until 

the following week. Correspondents should forward their communi- 

cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, ` 


The Cost of Livins in India. 


Would. you kindly, through the medium of your valuable 
paper, allow me to offer a word of advice to electrical engi- 
neers who are contemplating going to India to take up posi- 
tions there? I am home from that country after a stay of 
seven years, and therefore can speak from experience. І 
have recently seen advertisements for men from rupees 280 
psr mensem .and other low offers combined with a four or 


tive years’ agreement, which means that a man comes home 


worse off in all respects than when he went out. In Cal- 
cutta, for instance, it would cost a single man at least 
160 rupees a month for board, and perhaps 200 ru 
for clothes, servants, amusements, &c., as everythin 
is just about as dear as it can be. No engineer shoul 
consider any job under 500 rupees a month, plus quarters, 
which should be furnished and free from tax; if he does he 
is seeking trouble, as I can assure him that India, and especi- 
ally Bengal, is not a place to go for one's health, for what 
with the heat (105 degrees in Calcutta during June), mos- 
quitoes, malaria and other choice tropical , native 
labour, &c., one gets fed up with being fed up. All the 
worries of India are bearable, however, if one feels one is 
improving one's financial position, and therefore for anyone 
to accept a lower wage than Rs. 500 is courting di r and 
misery for himself and family (if any). This wage should be 
progressive. I should be pleased to see anyone who is pro- 
ceeding to India for tlie first time if the Editors would kindly 
put him in communication with me. I enclose card. 


| Chief Engineer. 
London, July 4th, 1919. 


[Our correspondent’s statements agree with: particulars 
which we have received from other sources. Information of 
this kind is exceedingly useful, and we shall be glad to hear 
from other readers who are in a position to state the cost of 
living, &c., in any foreign country or in the British 
Dominions and Colonies.—Eps. ELEC. REv.] . 


. Rats and a Fire Call. | 
On several occasions the ELECTRICAL Review has recorded 
curious faults with consequent damages or inconyenience 
caused by rats gnawing through live circuit insulation, re- 
sulting in an earth or short on the system, and fortunately 
in some cases sudden death to the rodents themselves. 
It is believed, however, that this is the first instance where 
a rat is held responsible for calling out a fire brigade; it 
happened at Ealing at 11 p.m. on June 26th, when the brigade 
turned out, only to find on reaching the point some two 
miles distant that it was a false alarm. The circuit was then 
promptly disconnected, and the following day a close in- 
spection was made of the street cable system, with the 
result that at one of the manholes the lead sheathing of the 
cable was found to have been half eaten away at a joint. 
As the system is operated by a central battery with earth 
return, it is believed the culpnt, whilst gnawing at the lead, 
caused. an intermittent short to earth, which resembled a 


C. A. Smith. 


-real fire call and so misled the brigade. 


Ealing. July 5th, 1919. 


Tariffs on Imported Manufactured Goods. 


In reply to Mr. Greenhadgh'e letter in your July 4th issue, 
I feel that it is more than probable that if there had been no 
war the manufacturer's etatement he refers to would by now 
have become true. | 

I think the fact that we have had protection for three or 
four years now has probably been one reason why the firm n 


question has been able to survive and has been increased 
many-fold. | | | | 
The next point mentioned is quantity production. I have 


the feeling that the recent American combination of electric 
heating and cooking manufacturers will very soon put them 
in a similar position in the electric heating and cooking in- 
dustry, as the writer mentions Henry Ford occupies in the 


‘motor industry. 


I cannot say from actual experience that there are no manu- 
facturers of about my scale existing in America. I consider 
they might exist there, their home market being protected 
It is, however, obvious that 
the small manufacturer in America has a greater chance of 
success than the small manufacturer here, because he has only 
the home competition to contend with, and this is fair com- 
petition. I have never complained, and never shall, of home 
competition; it is not only unobjectionable, but necessary to 
secure best all-round results. Free import of manufactured 
goods from protected countries is not fair competition. 

I cannot see any basis in the argument that if they are able 
to exist there they can do so here, the fiscal condition of the 
two countries being absolutely different. 
| | E 
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I cannot see how an English manufacturer making, say, 200 
articles a week, can compete with an American manufacturer 
turning out 6,000 articles per week. (This happens to be 
about the position of one article I know of.) : 

In this country under free trade a manufacturer is always 
open to the competition of dumped '' goods. Hence he has 
no confidence in starting seriously. 

Mr. Greenhalgh admits the progress of America, Germany 
and Japan, but suggests this is due perhaps more to the 
deeper cultivation of scientific research and method " than 
anything else. 

In fairness I think one can be permitted to assume that in 
countries where they bring such brain power and concen- 
tration to bear on manufacturing and methods generally, 
they would not overlook going very thoroughly into their 


“fiscal policy also, and as they have high tariffs on manu- . 


factured goods it seems obvious they consider them essential. 

If tariffs are considered essential by the most scientific 
countries, why are they not essential for us? 

However, I quite agree that deeper scientific research must 
be of advantage; but this does not combat mv argument that 
it is impossible (even if we took advantage of such imputed 
foreign superiority of brain power by exactly duplicating their 
very best and latest appliances and the method of produc- 
tion) for us to manufacture them as cheaply as they could 
owing to their larger market. 

From what I have read about Austria. that country was pro- 
gressing rapidly just before war, having secured apparently 
the bulk of our glass, pencil. carbon and pottery trade, and 
getting other industries started. 

France is perhaps a more agricultural country than manu- 
facturing, neither had they what can be called scientifically 
applied tariffs. Moreover, minerals, such as coal and iron, 
were always more or less scarce in France. and had it not 
been for their tariffs, their manufacturing position just before 
the war would no doubt have been far worse than it was. 

I am quite willing to substitute generally ° instead of 
‘invariably " if this helps any, but everybody knows the 
actual facts. 

If discouragement of imports of products of sweated labour 


is a protectionist plank, presumably it applies to all pro- 


tectionist countries, vet one does not see America and Ger- 
many, for instance, refusing our raw materials, coal, iron. 
artly finished wool and cotton goods in exchange for their 
МУ finished, high wage paying appliances which they send 
over to us. 

That coal, iron, cotton and similar industries were 
'" sweated °’ ones is obvious from the conditions of living in 
the districts where they are worked, and from the fact that 
the recent strikes in these industries were for a ' living 
wage.” 

The following abstracts from a letter of the Morning Post 
of June 24th. 1919, are interesting :— 

(1) Great Britain has a far larger percentage of рага- 
sites to its population than апу other country in the world. 

(2) Great Britain has the largest and worst sluin areas in 
proportion to its population of any country in the world. 

(3) Great Britain, though its soil and climate are favourable 
to agriculture, produces less of necessary foods for its popula: 
tion thon any other country in the world. 

Dealing with the last paragraph, it must be left to everv- 
one individually to decide whether in their own minds this 
vountry was progressing or getting knocked out in, say, the 
four or five vears prior to the war. (Witness the dye indus- 
trv, the lace industry, electrical industry. and the many 
others before mentioned). One fact was that under normal 
conditions, just prior to the war, our imports were rapidly 
getting larger and larger than our exports, which it is gener- 
ally admitted cannot go on ad infinitum. 

Even Mr. Greenhalgh can hardly sav in the face of this 
fact that we are a progressive manufacturing nation. 

The success of a nation depends largely on the success of 
its individuals. Unless some change is made in our fiscal 
policy I for one shall be compelled to close down the expan- 
sion of my business in certain directions which I had in view, 
and which would have emploved a few of those now out of 
work. There are probably many thousands of other small 
cmplovers in the same position. 

Unfortunately Mr. Greenhalgh's letter does not prove me 
wrong in any of the reasonings which I put forward as to 
why I feel D cannot compete with unrestricted foreign im- 
ports, and why J have not sufficient confidence under present 
conditions to start a new large works for the manufacture f 
electrical, heating and cooking appliances in this country, 
E otherwise. and under fair trade conditions I certainly 
would. 


Finally, as Mr. Greenhalch is of opinion ‘het the solution 


hes neither in Protection nor Free Trade, can he on the other 
hand suggest what is the solution to the graver perils to 
which he refers? 

Can he put forward any arguments or reasonings suffi- 


ciently strong and practical to enable, as an instance, just 


me personally, to gain sufficient confidence to launch out in 
a hie development of the highly finished nickel-plated electric 
Һет ("пд and cooking apphances for table and general domestic 
se" 

I want to do it, but under present conditions, it seems 
to moe, for the reasons I gave in the article, that I should 
most probably lose my monev. C. P. Belling 


Upper Edmonton, July 5th, 1919. 27 


ness at 890, High Road. Tottenham. N. 17. 


BUSINESS NOTES. 


To Our Readers and Advertisers.—For the information 
of those who may not already be aware of the fact, we wish to 
state that notices appearing in our editorial pages are not inserted 
in return for payment in any shape or form. Some of our corres- 
pondents appear to be carried away with the idea that the war has 
“changed everything,” but the revolution has not altered our 
principles one iota regarding the absolute necessity for the com- 
pletest possible independence in regard to editorial contents. If a 
piece of information commends itself as being of interest to the 
electrical trade we insert it as news. We quite recognise that 
there is a news value in advertising and somctimes an advertising 
value in news. But there is an important difference in that the 
advertiser may, up to a certain point, say what he likes regarding 
himself and his doings, while in the editorial pages the editors say 
just what they like, and no more and no less. This may sound 
somewhat autocratic, but the wiles of the devil are not unfamiliar 
to us after all these yeare, and for editors who are jealous of their 
reputation and wish strictly to preserve their independence, a coat 
of mail is as neceseary as a mailed fist. 


Crypto River Party.—On Saturday last, a party from 
the Crypto Electrical Co., Ltd., spent an enjoyable day on the 
river. At 10am. a start was made from Richmond on the steam 
launch Aing. Luncheon and tea were served on board. Staines 
was reached at about 4 p.m. Music and good humour compensated 
for adverse weather conditions. The party included Mr. T. E. Good- 
year (chairman) and Messrs. J. G. and C. R. Shaw (governing 
directors). Arrangements were carried out by the Canteen 
Committee. 


Government Property Sales.—No. 3 (July 1st) of 
Surplus, the official organ of the Surplus Government Property 
Disposal Board contains 90 odd pages of matter setting forth a 
vast quantity of Government property that is offered for sale. 
There are sections relating to plant and machinery, mechanical 
transport, railway material, dock and wharf equipment, electrical 
stores and instruments, ferrous metals, chemicals, and so forth. 
The paper is issued twice a month, and copies may be obtained at 
all bookstalla and newsagents, at 3d. , 


Lead.— In their weekly letter, dated July 5th, Messrz. G. 
Cawson & Co. ғау :— 

"Consumption for building purposes remains extremely slack, 
but electrical works continue to take lead rather freely ; this seems 
to be the only redeeming feature in the market." 


Dissolutions and Liquidations.—OULTON Broan ELEC- 
TRICITY Co., Ltp.—Winding up voluntarily. Liquidator, Mr. A. 
Garratt, Suffolk Chambers, Lowestoft. Meeting of creditors 
to-day at Lowestoft. The undertaking is being sold to the 
Corporation. 

BIRMINGHAM LIGHTING Co, electric light. gas, and oil lamp 
fittings makers, 133, Conybere Street, Birmingham.—Meesrs. Н. J. 
Rooke, W. Bennett, and Н. V. Woolcock, have dissolved 
partnership. 

CONSOLIDATED DIESEL ENGINE MANUFACTURERS, LTD.—Second 
dividend of 5s. payable July 7th. at Aldwych, W.C. 

LRE & WALKER, electrical engineers, Ormskirk and Liverpool.— 
Mr. J. R. Lee and T. R. Walker have dissolved partnership. Mr. 
T. R. Walker will attend to debts. 

ConNOLLY BROS. LTD., Vale Mills, Blackley, Manchester.— 
Petition for winding-up presented June 16th. order made July lat. 

PORTABLE ELECTRIC Motors, LT0.— Meeting called for August 
oth at 12, Lime Street, London, E.C., to hear an account of the 
winding up from the liquidator. Mr. A. F. Newton. 

RADIUM, LTD.— First and final dividend, 4s. 114. per share. 


Trade Announcements.—The business of the firm of 
HALLIWELL & Co., LTD., of Manchester, now in liquidation, will 
be carried on in future under the title of Halliwell & Good, at 
61, High Street, Manchester, and the firm desire to receive manu- 
facturers' catalogues and lists of electrical supplies. 

THE SLOAN ELECTRICAL Co., Lro.. have, owing to extending 
business, taken additional premises at 8 and 10, Golden Lane, 
London. E.C., next door to their present address. 

Messrs. D. HvLETT & Co., LrD., of 55 and 56, High Holborn. 
London, W.C.1, have decided to discontinue business, and on July 
9th and following days, have been disposing of their stock by 
auction. 

MB. WM. SHARPS has commenced business as an electrical 
engineer, at 62, South Street, Yeovil. 

Mr. DovuGLAS8 ADAMS has commenced who'esale and retail 
electrical business, also installation and repair work, at 38A, 
Smithford Street, Coventry. Catalogues and particulars of prices 
are desired. | 

Messes. LINDSAY & WARD. 90, Pilgrim Street, Newcastle-on- 
Tyne, have been appointed agents for the N.-E. Coast district for 
Messrs. Frank Pearn & Co., Ltd., Manchester. 

Messrs. R. В. HAN D. LTD., of 63. High Holborn, London. W. C.. 
are a new company which has as its head Mr. R. B. Hand. formerly 
with Mesrrs Scholey & Co.. Ltd.. and until recently manager of 
the electrical department of Messrs. Thacker, Bell & Co. The firm 
will specialise as electrical and mechanical engineers and factors. 
Among the firm’s representations are James Tate, Bradford, for 
motors and generators, and the Evinrude Motor Co. for oil engines. 

THE TRANS-ATLANTIC ELECTRICAL Co. have commenced busi- 
The partners, Messrs. 
W. E. Dines and J. Aggio, are specialists in kinema work, in 
addjtjon to the usual contracting business. 
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Catalogues and Lists.—Messrs. HIdds BROS., Sand 
Pits, Birmingham. July stock list of shunt-wound interpole 
motors from 4 to 45 H. P. | 

Messrs. WELCO PATENTS, 150, Alma Street, Birmingham.— 
]llustrated leaflets giving prices of Grimmitt's Sure Fics ” fixings 

for electrical work; also of the Welco combined electric fire 
and cooking stove. | 
`- MESSB8. AUTOMATIC AND ELECTRIO FURNACES, LTD., 281-283, 
Gray's Inn Road, London, W.C. l.—Circular describing the 
magnetic sclerometer for measuring the hardness of ferrous 

metals; also Heat Treatment Bulletin No. 12, on " The Location 
of Hardening-shop Faults,” Part II, by F. C. A. H. Lantsberry. 
GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E. C. 4.—Folder giving brief particulars of the Little Briton” 
vacuum cleaner for A.C. The applications to which the cleaners 
may be put in assisting the cleaning work of the household are very 
effectively shown pictorially. The trade ean have overprinted 
copies of the leafiet if they make their desires known. Section 
"M" catalogue of measuring instruments: thoroughly revised, 
fully illustrated, and containing descriptive matter and prices, 
which are subject to an advance which is indicated by 
scparate slip. Sixteen-page illustrated list showing various 
designs of devices for daylight and night electrically illuminated 
use during Peace celebrations. A number of the devices are shown 
in colour. Pixielite strip and bulb colouring and frosting 
varnish are among the specialities particularised. 

TURNER BROTHERS’ ASBESTOS Co., LTD., Rochdale.—Pamphlet 
describing and illustrating their Turners’ Trafford tiles and sheets 
(asbestos cement) for roofing and siding purposes in industrial 

^ factories. 

-~ Messrs. E. BENNIS & Co., LTD., 28, Victoria Street, London, 
S.W.—Twelve-page catalogue containing a description—very fully 
illustrated with line drawings and half-tones—of their steam 
suction ash conveyor for small boiler housrs and installations where 
the capital cost of a pneumatic suction plant is not warranted.. 

STERLING TELEPHONE AND ELECTRIC Co, LTD., 210-212, 
Tottenham Court Road, London, W. 1.—A very fine and business- 
like catalogue of about 150 pages, forms one of the best pieces of 

‘practical publicity that has yet reached us indicating that the war 
із at an end. Photographs of the works at Dagenham follow after 
a straightforward two-page index, and then we plunge right into 
. the midst of a host of illustrated and priced notices of telephonic 

apparatus, and parts of same, for all kinds of service, as well as & 
great variety of electric bells, indicators, pushes, fire alarms, 
batteries, wires, mine exploders, insulators. &c. "There are many 
special lines to which allusion might be made, but if we single out 
for mention the new Era” stock line of automatic interphones. 
and draw particular attention to the many features of interest for 
use in mines, that is as much as our available space will permit us 
to do at the moment. At the end of the volume there are many 
pages of diagrams of connections, and private code-words and 
instructions which will be of greater export value as the telegraphic 
racilities are increased in response to present agitation. 

SLOAN ELECTRICAL Co. LTD., 8-12, Golden Lane, Е.С. 1.— 
Twelve · page catalogue of designs for outside and inside display in 
connection with Pesce celebrations. 'They are provided with or 
without electrical fittings for illuminations. The various designs 
are illustrated in colours, and prices are given. The highly 
varnished oil paint colouring is effective by day, and additionally 
so when illuminated at night. For electrical service each design 
is wired to a pair of cut-outs in an asbestos-lined box, enabling 
connection to existing installations to be readily made. 


Sterling Sports.—On the afternoon of Saturday, June 
28th, the third annual sports of the Sterling Athletic and Social 
Club (Sterling Telephone and Electric Co., Ltd.) were held on the 
club ground at Dagenham, when a programme of some thirty odd 
events was gone through almost to scheduled time. An open five 
miles handicap proved a great attraction, whilst in the events for 
associated companies there was a big contingent of athletes and 


supporters from the Marconi Works at Chelmsford. The employés , 


of several local firms, including Fuller & Co., Fraser & Co., Union 
Cable Co., Roneo, Williams & Co., also had invitations to compete 
in several of the principal events, and the number of entries from 
these neighbouring firms exceeded 500, Prizes were presented by 
Mrs. Guy Burney. Mr. Burney, on behalf of the members, thanked 
the donors of prizes, amongst whom were Mr. Godfrey C. Isaacs, 
Mr. Henry Wm. Allen, Mr. Ernest Cameron, Mr. Sydney Е. St. 
Jermain Steadman, Mr. Chas. E. Sherwood, Mr. A. Anderson, &c. 
Mr. W. Reynolds Vernon. on behalf of the club, expressed the 
gratitude of the members to Mr. Guy Burney for his generous and 
personal interest in the club. 

Mrs. Burney was presented with & bouquet, after which she dis- 
tributed the medals presented by the Sterling Co. to the all- 
victorious Sterling Ladies’ Football Team. 


Anglo-Chinese Co-operation in China.—4A luncheon 
was given at Princes Restaurant, on 2nd inst., by Sir Algernon 
Firth, a Member of the Federation of British. Industries, to His 
Excellency Liang Chi-chao and the Members of his Mission. In 
the course of his speech. Sir Algernon said that one great con- 
sideration which would prove a determining factor in bringing 
‘about a peaceful and prosperous era in China, was co-operation. 
The old order in which China held herself aloof while foreign 
enterprise sought to force a footing beyond her coastlines had 
passed away, and the tendency to-day was towards a great and 
greater measure of co-operation. Не could conceive of no more 
useful form of co-operation than that represented by the combined 
efforts of the Chinese, with their great good sense, their unrivalled 
commercial sagacity and their probity, and of the British. He was 


glad to notice that Anglo-Chinese co-operation was beginning to 
find shape in many directions, one of the latest evidences being a 
proposal to form in Shanghai an Anglo-Chinese Club at which the 
business men of both nations would meet іо friendly intercourse. 
Allthis was to the good. But they must look forward to an even 


greater measure of co-operation than that of which they had to-day 


such promising indications. Не understood that the overseas. 
trade organisation of the Federation were giving careful attention 
to this very matter, and he hoped that one of the results of their 
study would be the establishment of close and amicable. relations 
between the Federation and important sources of intelligence in 
Chins. In replying to the toast, His Excellency Liang Chi-chao 
enlarged upon the great possibilities that awaited British industrial 
enterprise in China in actual co-operation with the Chinese them- 
selves. The enormous resources of China in raw material offered 
an illimitable field for devolopment. but Mr. Liang considered that 
with the vast changes in trade and transport conditions through- 
out the world that had been brought about by the war, the obvious 
solutions lay in working up these raw materials as far as possible 
in China itself. 'lhe desirability of such an economic policy had 
been quickly recognised by the Japanese, who at a time when 
Great Britain had her hands tied in Europe neglected no opportunity 
to establish industrial enterprises throughout the Republic. Mr. 
Liang mentioned that the Chinese had awakened to a realisation 
that foreign assistance was necessary to their social and eoonomic 
well-being. They would be inclined particularly to welcome 
British co-operation during the period of their country's regenera- 
tion, for the name of Great Britain stood for efficiency and 
integrity, and in no circumstances implied a sinister political 
programme. This could not be said of all countries. His 
Excellency, therefore, hoped that British enterprise would bestir 
itself and take a hand in the industrial development of China. 
It was, however, of the greatest importance to act without delay 
as others were in the fleld in search ot monopolies. 


The Trade of Cork.—We have received a copy of the 
first issue of & bound volume of between two and three hundred 
pages, entitled Cork : Its Trade and Commerce,” which has been 
issued by the Cork Incorporated Chamber of Commerce and Ship- 
ping. It contains a great deal of information, accompanied with 
many interesting pictorial views, relating to the past history and 
present position of the commerce and industries of Cork and dis- 
trict, and also concerning the future development of these. 


Chinese Tariff. —According to a dispatch received hy 
the London Chamber of Commerce from the British Chamber of 
Commerce at Shanghai the new Chinese Customs tariff becomes 
applicable to shipments from July 31st. 


The Overseas Service of the F.B.I.—We have received 
from the Federation of British Industries (39, St. James's Street, 
London, S. W. 1) a pamphlet of 36 pages setting forth in a very 
useful manner tho activities of the Federation in connection with 
foreign trade. Many of these activities we have alluded to from 
time to time during the past six months, but in this pamphlet the 
story of all these different doings is brought together along with 
other developments which we have not been able to mention. The 
work of the Overseas Organisation is described as а service for 
manufacturers directed by manufacturers," and ita object is to give 
prompt and efficient assistance to those who desire to export goods 
or to import raw material. The contents are divided into three 
main parts. The first describes the Commissioner Service and the 
Headquarters Organisation, tells where the Commissioners have 
been appointed and gives their photographs, and says something 
about the business already done. The second covers such matters 
as the Greek tour, the exhibition in the Levant, the Lyons Fair, 
the Paris Delegation, missions to South America, Poland and 
Serbia, and other undertakings. and it also includes a brief refer- 
ence to advertisement and co-operative propaganda. In this last 
direction there is probably room for useful service to be rendered 
in connection with export trade if the "expert discrimination " 
referred to is so exercised as to secure the confidence and 
support of manufacturers and of the responsible Press at 
home. Part III of the pamphlet tells “Why you should 
interest yourself in Export Trade,’ but on that point it is 
hardly necessary for the ELECTRICAL REVIEW to enlarge to-day 
after the propaganda that it has engaged in to that end for 
the past 20 years. One of the appendices (No. 11), which indi- 
cates the number and character of the actual foreign-trade 
inquiries received and passed on to the members during the first 
three months of this year, forms one of the best proofs of 
the value of the Federation to the British exporter. That there is 
a great deal of inquiring activity at the present time is known in 
few places better than it is in the editorial offices of representative 
trade journals. In all our long experience we have never been asked 
more frequently than of late for information needed by potential 
buyers who are anxious to get into touch with the British manufac- 
turers of a specific article or piece of apparatus. The habit of 
consulting the trade Press in such matters is far from declining. 


Non-Ferrous Metals Industry Act.— Lists of further 
additions to licences granted under this Act, are published in the 
London Gazette for July 1st and July 8th. es 


Why has he Resigned ?—1t is announced that Sir A. 


— Bteel-Maitland has resigned his position as head of the Department 
‘of Overseas Trade. 


From his letter to the Prime Minister it is 
obvious that he declines to carry the responsibility for so impon 
ant a Department under the conditions at present imposed. He 
appears to doubt whether the Government ia really in earnest in 
regard to the re-establishment of international trade. We hope 
the business community will unitedly demand the fullest explana- 
tion of the reasons for his resignation, 


t 


order to obviate consignment difficulties. 
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Exports to the Continent.—The present position in 
regard to the control over exports to Norway, Sweden, Den- 
mark, Holland, and Switzerland is as follows :— 

(1) Individual guarantees against re-export are no longer 
necessary except for goods on Section D of the list of pro- 
hibited exports in respect of exports to Holland and Switzer- 
aud and without exception to Norway, Sweden and Den- 
mark. e: 

(2) Goods on Sections A, B and D of the list of prohibited 
exports can only be exported to Holland and Switzerland and 
goods on Sections A and B to Norway, Sweden and Denmark 
provided a licence is first obtained from the Export Licence 
Pi oe ae 1, Queen Anne's Gate Buildings, Westminster, 

(3) Goods on the list of Free exports may be exported 
without licence or any formality except such as may be re- 
quired under the usual Custonis regulations. 

(4) Goods on Section C of the list of prohibited exports may 
be exported to Norway, Sweden and Denmark without licence 
or any formality except such as may be required under the 
usual Customs regulations. 

Such goods (other than those appearing on Section D) when 
destined for Holland and Switzerland may be shipped (not 
posted) without licence provided the following regulations are 
observed :— 

(a) HotLAND.—N.O.T. certificates are no longer required, but all goods 
other than foodstuffs must be consigned to the Netherlands Oversea Trust 


for account of the actual consignee. 
(b) SWITZERLAND. — S. S. S. certificates. need no longer be produced, but “ con- 


. signable " goods other than foodstuffs (see booklet) must be consigned to the 
7 Société Suisse de Surveillance Economique for account of the actual con- 
signee. Should the consignee declare that the S.S.S. will not accept con- 


signment of апу goods which may be " consignable,“ an application for ап 
export licence should be made to the Export ls ence Department. The fact 
that the S.S.S. have refused to accept consignment should be clearly stated 
on the application form. (Although it is no longer necessary for tlie certifi- 
cate of the Société Suisse. de Surveillance Economique to be produced in 
this country before shipment to Switzerland. of goals consignable to the 
S. S. S. can be allowed, it is still necessary. for the actual consignee in Swit- 
zerland to obtain such certificate before the goods can be handed over by 
the Swiss Customs. [t is therefore important that British exporters. should, 
immediately оп the receipt of an order from Switzerland, advise the Swiss 
purchaser to take the necessary steps to obtain a certificate from the S.S.S.) 

(5) For consignments of goods on Section C of the list of 
prohibited exports (a) for the personal use of the consignee, 
(b) for trade purposes of not more than £5 in value, or (c) to 
he exported by parcel post, it 1s proposed to continue to issue 
export licences in the case of Holland and Switzerland in 
ft: These licences will 
be issued with the utmost expedition. For such consignments 
for Norway, Sweden and Denmark no export licences are re- 
quired (see paragraph 4). 


(6) Where licences issued prior to the publication of the 
above regulations are still held by exporters, the following 
points should be noted :— | 

NORWAY AND SWTDEN.— The goods may be consigned direct to the actual 
consignees even though the licences may stipulate that the goods should be 
consigned to official bodies ar associations for account of the actual consignee, 

DENMAkK.—Sbipment will be permitted under the licences without the pro- 
duction of guarantees. | 

HOLLAND AND SwirzERL AND. —Shipment will be permitted under the licences 
without the production of N. O. T. or S.S S. бран: even though thr pro- 
duction of such certificates to His Majesty's Customs may be stipulated in 
the licences. 

(7) N. O. T. and S.S.S. certificates which under the new re- 
gulations are not now required. should be handed to His 


Majesty's Customs for disposal at the time of shipment. 

* It is suggested that before any consignments are dispatched, exporters 
should ascertain by reference to the consignee whether the Société Suisse de 
Surveillance Economique will accept consignment. 


Enfield-Ediswan Cable Works, Ltd.—We briefly men- 
tioned in our last issue that the ENFIELD ELECTRIC CABLE MANU- 
FACTURING Co. LTD.. had been acquired by a new company 
entitled the Enfield-Ediswan Cable Works. This company has a 
capital of £200,000, divided into 200.000 ordinary shares of £1 
each. It is stated that the control and management remain as 
heretofore, the directors of the new company being Viscount 
Grimston (chairman), Sir Ralph P. Ashton (deputy chairman), and 
Messrs. G. J. Andrews and J. Aspin, all directors of the late com- 
pany, and Mr. A. V. Downton, its technical adviser, together with 
Messrs. C. J. Ford and C. E. Hunter. the chairman and managing 
director respectively of the EdisonlSwan Electric Co., Ltd., which 
latter company is subscribing for 50.000 shares in the new com- 
pany, 103,000 shares being issued to the shareholders in the late 
company as the consideration for the sale of the assets. The busi- 
ness will be carried on on the same lines as before. but it is intended 
in the near future to enlarge the company's works at Brimsdown, 
when a considerable increase in the output may be anticipated, 
The new company will collect all debta and discharge all liabilities 
of the late company, including the execution of all orders and 
contracts entered into. Mr. G. F. Plutte becomes general manager 
of the new company. Mr. John Aspin will act as managing 
director at the works, and Mr. A. V. Downton as technical director. 
For the purpose of carrying these arrangements into effect, the old 
company has gone into voluntary liquidation, and Mr. W. L. 
Smith. of Millmarsh Lane, Brimsdown. Middlesex, the Secretary of 
the company. has been appointed liquidator. 


G.E.C. Annual Sports Meeting. — The annual sports 
meeting of the GENERAL ELECTRIC Co., LTD., was held on Satur- 
day, June 28th, at the Herne Hill Athletic Grounds. in the presence 
of-a company of about 800. There were 37 events during the 
afternoon. and these were carried out almost strictly in accordance 
with the times given in the official programme. Perhaps the most 


. interesting events were the inter-departmental and inter-branch 


vents. The inter-branch { mile relay, run for the Hugo Hirst” 


No. 386.997. 


Challenge Cup. was a spirited contest. London office were the 
winners, with Witton Works a good second. This challenge 
cup, presented by the managing director of the company, is to be 
competed for annually. Head office were successful in winning 
the "Fletcher" Challenge Cup for the London office inter-depart- 
mental relay race; the " Osram-Robertson " Works carried off the 
" Byng Challenge Cup in the tug-of-war, whilst head office were 
again winners in the Railing Challenge Cup" London office tug- 
of-war. Other events in the programme included obstacle, sack, 
and potato races, also the Fire Brigade race. The 79th (G. E. C.) 
Division of the St. John's Ambulance Brigade was in attendance. 
The prizes were distributed by Mrs, Hugo Hirst. A military band 
gave & programme during the afternoon. After the sports events 
the assembly were entertained by several weli-known concert 
artistes, and dancing on the lawn took place until 9 p.m. 


An Engine-Maker on Industrial Conditions.—In his 
speech at the annual meeting of Petters, Ltd., held at Yeovil on 
June 19th, Mr. E. W. Petter in alluding to the company's new 
developments, said that the company on its manufacturing side, 
was laying itself out to make its oil engines by methods of mass 
production, and they meant to turn them out in such quantities 
and with such accuracy and skill that their competitors could not 
hope to challenge the Petter engine. Оп the commercial side they 
had made а close study of the world's markets, and had taken very 
deeply to heart all those lessons which had been impressed upon 
them during the war. They would have a selling organisation 
which would challenge comparison. They believed that the plans 
they had made for the future would ensure success given reason- 
able conditions. There were three partners in industry now— 
Labour, Capital, and the State. In the form of Excess Profits Duty 
and Income Tax, the State was going to take about 50 per cent. of 
the profits of industry in future, but was the State going to take 
а partner's share in furthering the interests of industry? He was 
disappointed to see so little done during the present Parliament to 
assist industry in facing its present problems. What they wanted 
was for existing markets to be secured to them. and for the State 
to give active assistance in securing new markets, Our home and 
foreizn markets should be protected from dumping, and this was 
never more necessary than now when industry was struggling to 
reinstate itself after five years’ dislocation. Тһе thing he was 
most afraid of in regard to Labour, was the organised attempt 
which was at present being made by many trade unions to get rid 
of piece-work. He believed it to be a fatal and suicidal policy. 
In so far as it was done with a view to finding jobs for unemployed 
workers, it did more credit to the hearta than to the heads of those 
who advocated it. The need for manufactured commodities in 
the world to-day was unlimited. Moreover, the workers had it in 
their power at an early date to increase the purchasing power of 
their incomes by increasing their individual output. So long as 
production was restricted, the purchasing power of Treasury notes 
became less and less. On the other hand, if production were 
increased, the competition set up would quickly kill profiteering 
and the purchasing power of money. Germany was alive to this 
phase of our industrial situation, and after Peace came the nation 
that went in for production would be the first to recover from the 
economic ravages of war. He almitted that there had been abuses 
in the working of piece-work systems, but human nature being 
what it was, there was no other way of attaining the full output 
of which a worker was capable. The skilled and industrial worker 
benefited immensely from piece-work. It made the difference to 
him between mere existence and comfortable living. He would 
not yield to this stultifving and pernicious attempt of the trade 
unions to reduce the output of the factories, which was alike 
against the interests of the State, of Capital, and of the workers. 
On the other hand. he was no advocate of a return to low wages 
and long hours. The changes that had been made in these respecta 
were all to the good if the workers would give of their best during 
the working hours. 


Recent Trade-mark Applications.—Appended is a 
summary of the recent applications for British trade marks in 
respect of productions connected with the electrical industries :— 

Vimmy. No. 387.114. Class 15. Sparking plugs. Isaac E. 
Walton, trading as the Northern Automatic Machine Co., Byre 
Lane, High Street West, Gateshead-on-Tyne. December 23rd, 
1918. 

Cyclux. No. 389,641. Class 13. Magneto electric machines for 
use in lighting cycles. 8. С. Brown, Ltd., Edward Road, Willesden 
Lane. Acton. W. March 27th. 1919. 

Akros. No. 383,078. Class 40. Insulating electrical tapes or 
fabrics composed principally of india-rubber. Ward & Goldstone, 
Sampson Works, Salford. Manchester. March 10th, 1919, | 

HH (the two letters joined together in design form). 
No. 386.537. All goods in Class 8. Also No. 386,538. Class 13. 
Electrical switch devices. Naamlooze Vennootschap Fabriek Van 
Elektrische Apparaten voorheen Е. Havemeijer & Co., Haaksber- 
gerdijk. Hengelo, Holland. December 4th, 1915. 

Design comprising letters Н. S. and Target. No. 387.501. 
Class 13. Electric light fittings of ordinary metal. Henry 
Summers & Sons, 1A, Essain Street, Stepney. E. January 10th, 
1919. os 

Cadison. No. 386,996. Class 6. Electric light dvnamos, &c. 

Class 8. Accumulators, not being accumulators for 
medical batteries. No. 386.998. Class 13. Electric lamps, spark- 
ing plugs. хс. Richard E. Cadisch, trading as К. Cadisch & Sons. 
171, Great Portland Street, London, W. December 18th, 1918. 

Igna. No. 390,279. Class 13. Sparking plugs, warning 
devices, &c. Herbert J. O. Barton, 41. Ilseley Street, Erdington, 
Birmingham. April 17th, 1919. | -— 3 
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. Book Notices. Willing’s Press Guide, 1919. London: 
James Willing, Ltd. 28.—It is not necessary to say much about 
this useful directory beyond its own sub- title A concise and 
comprehensive index to the Press of the United Kingdom.“ There 
are other features as well, but this is the main service rendered by 
the book, which we have always found very useful. PS. 
‘Induction Coils in Theory and Practice.” By Prof. F. E. 
Austin... London: E. & Е. №. Spon, Ltd. Price бв. net. E: 

Metrology in the Industries." Report of а discussion at a 
meeting of the Physical Society of London. London: Fleetway 
Press, Ltd. Price 1a. net. 

We have received a copy of an excellent publication issued by. 
the Italian Touring Club of Milan, in which an informative and 
extremely interesting and impressive account is given of the 
magnificent part that Italy has performed against such great odds in 
bringing about the Allied defeat of the Central Powers. The Club 
has issued by private contribution one million copies of the book in 
Italian, English, French, German, Spanish, and Portuguese. 

The Journal of the National Association of Supervising Elec- 

tricians" for June, marks a new departure on the part of the 
Association, which has hitherto modestly contented itself with 
issuing its papers in pamphlet form. The Journal is to be an organ 
of propaganda—the Association seeks to enrol every supervisor and 
foreman in the country in its ranks—and a means of communica- 
tion between headquarters and individual members, and will 
appear monthly; it will contain, besides reports of the proceedings 
at the regular meetings, various items of interest and value to the 
members. The Association is now five years old, and in that 
period, in spite of war-time conditions, it has made remarkable 
progress, very largely due to the efforts of the popular and 
energetic hon. secretary, Mr. C. J. Banister, whose portrait is 
appropriately reproduced in the first issue of the Jeurnal. The 
chief feature of the first number is a useful paper on “Ship 
Wiring and Electrical Equipments," by Mr. O. H. Kennedy, 
A. M. I. E. E. The motto of the Association is Studiis et Rebus 
Honestis, and its initials—N. A. S. E.— are interpreted as Nearly 
all Super-Edisons.“ The Journal is certainly a very creditable 
production, worthy of the thriving and progressive society with 
which it is associated, and we wish it all success. 
. Pitmaus Technical Bookshelf is & new publication, for the in- 
formation of technical teachers, lecturers, and others interested in 
écience and technology, issued by Messrs. Sir Isaac Pitman & Suns, 
Ltd. The first issue vives an account of a number of new 
works on. electrical subjects, and discusses a variety of other 
tuatters, of engineering interest. We heartily welcome the new 
departure, which will be of great utility to many readers. 


Electrical Developments in Scandinavia.—* Commerce 

pofts states, on the authority of a Copenhagen publication, 
that electric heating has become more and more extensive in 
Scandinavia. An electrical manufacturing company organised four 
years ago for the manufacture of electric heating apparatus has 
during this time extended its operations sufficiently to employ 
more than ten times the original staff. The factory makes all 
kinds of apparatus for cooking, ironing, &c., as well as all kinds of 
lamps and heating materials. Ву the end of this year, it is 
expected, the number of employés will amount to 1,200, as 
against 40 when the concern first started. 

On the same authority, it is stated that the use of electro- 
mobiles is increasing in Scandinavia generally in preference to that 
of other kinds of motor vehicles. The Danish postal service has 
ordered 30 electromobiles to substitute for the old horse wagons, 
and the Norwegian Government has ordered 50 electro-trucks for 
transportation of foodstuffs, &c. Electromobiles are also being 
used very much. lately. for private purposes. 

Before the war, when gasoline was plentiful and reasonably 
cheap, electric automobiles were a rarity in the Scandinavian 
countries. During the war the subject was under constant dis- 
cussion in Norway and Sweden, where there is cheap electricity 
from water power. But the same blockade which made gasoline 
scarce prevented the importation of electric automobiles from the 
Uhited States and elsewhere. Also the scarcity of coal tended to 
increase the demand for hydro-electricity, until even that source 
of power was becoming absorbed. Meantime no new hydraulic 
dt electrical machinery could be imported for developing the 
enormous natural resources, and so there has been a uniform 
reduction in all kinds of automotive service. | 

As soon as shipping again becomes free there will be an almost 
unlimited demand from Norway and Sweden for hydraulic and 
electrical machinery. The lack of coal in all Scandinavia will 
tend to promote the electrification of all railroads, and the general 
replacement of steam engines and oil motors by electric motors 
throughout industrial establishments. 

Cables will probably be laid from Norway and Sweden to 
transmit electric power to Denmark. (There is already a small. 
tranantission in existence from Sweden.) 


An Association of Electrical Importers.— The Elec- 
trical Importers’ and Traders’ Association (“ E. I. T. A.“) has been 
formed, with offices at 97, Cannon Street, London, Е.С. 4. 

We understand from the secretary, Mr. Frank W. Challis, that 
several leading firms have already applied for membership. The 
Association was founded in order to combine importers and traders 
in opposing the action of British manufacturers who are demanding 
total prohibition of imports of certain classes of goods in electrical 
and allied sections. The object of the Association, we are 
informed, is to oppose any such unreasonable restriction of trade, 
and to contend by every possible means to secure reasonable 
facilities for importing and distributing such goods as are required 
by the public and are not manufactured in this country either fn' 


sufficient quantities or of a suitable quality. The Association is 
understood to be in ful] sympathy with every legitimate means of 
fostering home industries and encouraging the handling of British 
goods, but considers that established importing interests should be 
fairly dealt with, and is not prepared to see the trade given over to 
one group of manufacturers to the detriment of consumers. The 
Committee is of opinion that it is only by combined and aggressive 
action that common trade interests can be safeguarded during the 
present critical reconstruction period. This view. was strongly 
endorsed by a largely-attended meeting of traders recently held 
at the offices of the Association. | | ; 


French Companies.—The management of the Ateliers 
de Construction Electriques de Delle have been empowered to in- 
crease the present capital of 2,000,000 fr. to 4,000,000 fr. when and 
in the shape they deem needful. . ANNE. 

The Lothringer Kraftsversorgungs Co., which has an extensive 
distribution network in Lorraine, has changed its title to Forces 
Electriques Lorraines, in agreement with the change of Govern- 
ment. They are now engaged in extending their network. 


Payment of Patent and Trade-Mark Fees.—The 
Board of Trade has issued a General Licence authorising the pay- 
ment of fees in respect of the grant and renewal of patents and of 
the reyistration and renewal of the registration of trade marks 
and designs in enemy countries or on behalf of enemies. 


Everybody Works."—This is the new slogan for the 
coming year given out by Mr. R. H. Ballard, President-Elect of the 
National Electric Light Association, for members of that Associa- 
tion and all engaged in the American electrical industry. Why not 
adopt it i» practice on this side too ? 


An Appeal from Belgium.—A circular-letter has just 
been received bearing the signatures of the secretary, the president’ 
and the treasurer of the Ecole Professionnelle de Dessin Industriel 
of Flémalle-Grande (Province of Liége), in which the yreat 
difficulties in which it is placed consequent upon the war are des- 
cribed. Formerly the school accommodated 200 workmen as pupils, 
and its instruction was given free, as financial support was received 
from the Belgian Government and the manufacturers of Liége. 
The Government at present has its hands filled with many grave 
questions, and the manufacturers are not in a position to make 
donations. The premises of the school were oceupied by ‘the 
Germans, and subsequently destroyed and burnt down. The 
authorities have struggled against all these adversities, but, 
apparently, have now come to'the end of their tether, and are 
appealing for help from manufacturers and assuciations in Allied 
and neutral lands. In addition to financial gifts, the treasurer, 
M. E. Pagnoule, rue des Artistes, 28, à Flémalle-Grande (lez-Liége . 
Belgique), asks for catalogues, price lists, and samples from manu- 
facturers who desire to introduce their products into Belgium, and 
would like them to be displayed to the students in the classrooms. 
It would be a thousand pities if such an institution had to close 
down at a time when its operations are more than ever necessary 
in connection with efforts to re-establish Belgian industrial] life. 


Magnetos for Disposal.—The Disposal Board, Ministry 
of Munitions, invites offers for a quantity of magnetos, various 
types. See our advertising pages to-day. 


The Trans-Atlantic Flight.—W'e are informed that the. 
Sunbeam engines of the Naval Airship В 34—the first airship to 
cross the Atlantic—were equipped with B. T. H. magnetos, all- 
British in design and construction. 


LIGHTING AND POWER NOTES. ` 


Australia.—M ELBoURNE.— The authorities have ordered 
further economies in gas and electricity,owing to the coal shortage.. 
The new restrictions prohibit electric radiators and gas fires. 
entirely; all lights must be put out by 10.30 p.m. - ; 


` Continental. FRancr.—The Conseil Municipal of Paris 
has just approved of the execution, during the years 1919 and 1990, 
of a new programme of works for the distribution of electricity 
amounting to 12,000,000 fr. 

SPAIN.—An important hydroelectric scheme has been drafted 
for utilising the falis on the River Navia, in the Asturias; 
25.000 H. P. is expected to be obtained. 

PORTUGAL.—A Spanish company—the Sociedad Electrica , del 
Lima, of Madrid—is establishing a plant on the River Lima at 
Lindoso, about & miles from the Spanish frontier. The generating 
plant will comprise four 10.000-H.P. Francis turbines by Escher, 
Wyss & Co., of Zurich, with alternators by the General Electric Co., 
of Schenectady, U.S.A. The current will be generated at 6,000. 
volts, and stepped up to 13,000 volta for transmission to Oporto. 


Egham.—PRicE Rervision.—The Egham and Staines 
E.L. Co. has advanced the price of electricity to ordinary con-: 
sumers to 10d. per unit. D que ers 


Hawkhurst.—PROPOSED E.L. Ѕснеме.—Тће P.C. has 
passed a resolution in favour of the town being supplied with elec. > 
tricity by the Hastings T.C, 7 77 7777 77 707777 7 сзсз су 
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Halifax.—YEaAR's Worxinc.—The total income of the 


Corporation electricity undertaking for the year ending March 31at 
amounted to £111,412, as compared with £100,145 for the previous 
year. The expenditure amounted to £101,803, contrasted with 
£87,862, resulting in a profit of £9,609, as against £12,283. 


Herne Вау.-—Рвісе Revision.—The price of electricity 
has been increased from July Ist as follows :—Private lighting to 
8d. per unit; power and heating, 4d.; kinema arcs, 4d. 


Kendal.— YEAR’s WorkING.—For the year ended March 
3lat the total revenue of the electricity department was £2,716 ; 
expenditure, £2,672: gross profit, £46 ; capital charges amounted 
to £1,261, leaving a deficit of £1,215. | 


Kelghiey.—A I. G. B. inquiry was held on the 2nd inst. 
into the application for sanction to borrow £72,773 for electricity 
purposes. It was stated that £39,773 had already been expended 
on mains, services, machinery, &c., and £33,000 was needed for new 
expenditure. Mr. Hooper (Inspector) adjourned the inquiry for 
the production of particulars as to £46,000 of the amount 
applied for. 


Kettering.— Year's WonkiNG.—The accounts of the 
electricity undertaking to March 3lst .show total income 
£25,362, working expenses £18,518, loan repayments & 6.832. 
deficit £18. 


London.— 'uLHamM.—Year’s WonkiNG.—The accounts 
of the electricity undertaking show а net profit of £9,058 ; the 
Finance Committee recommends that 43,242 be transferred to 
capital account, and £5,000 to machinery maintenance reserve 
account. 


Klngston-on-Hull.— The Corporation E. L. order, 1914, 
has been extended for six months from July 31st, 1919. 


Maldstone,—PRicE REVISTON.— Revised scale of charges 
for electricity, as from July 1st :—Lighting, m d. system, 8d. and 
8d., plus 25 per cent.; telephone system, 108. per 30-watt lamp per 
annum, plus 2d. per unit; fixed charge, 188. per annum for each 
30-watt lamp; flat rate, 62d. ; heating, 14. ; cooking, Id.: power, 
percentage increase raised from 20 to 25, aud 10 per cent, to con- 
sumers supplied under agreement with a coal clause. 


Nathmines.— MIxI MV CHARGE.—The U. D. C. has fixed 
the minimum charge for electrical energy at 108. 6d. per quarter 
for each consumer from October Ist. 


Rochdale,— Loan Sanction.—The L. G. B. has sanctioned 
loans of £1,640 and £3,873 for excess expenditure on mains 
and services, £35,000 for mains, £27,000 for transformers, and £800 
for buildings. 


St. Helens.—Paick Reviston.—The T.C. has increased 
the price of electricity as under, as from July lst :—Power and 
industrial purposes, 2d. for the first 100 units per month, and ld. 
beyond, with the following discounts per monthly consumption: 
1,000 to 5,000 units, 24 per cent.; 5,000 to 10,000, 5 per cent.: 
10,000 to 20,000, 74 per cent.; beyond, 10 per cent. Consumers 
with a minimum load factor of 30 per cent. consuming from 
30,000 to 40,000 units per month, 124 per cent. discount ; 40,000 
to 60,000, 15 per cent.: 60,000 to 100,000, 174 per cent.; beyond, 
20 per cent., with a further 2j per cent. for prompt payment of 
accounts. 


Thornton.—The B. of T. has extended the time unti! 
January Xth, 1920, of the Thornton Electric Lighting Order. 


Tunbridge Wells.—LoaN A»PPricarroN.—The T.C. has. 


decided to apply for a loan of £30,000 for additional plant and 
mains. 


Walton -on-the-Naze.— L. G. B. Ixqurry.—A B. of T. 
inquiry was held last week relative to the electricity undertaking 
of the Coast Development Corporation, it being alleged that the 
conditions at the works, and of the system generally, were not such 
as to render it possible to provide light and power requisite under 
the order, and that the state of the poles and overhead mains were 
such as to constitute a public danger. 


Winchester.— STREET LIGHTING.— Тһе T.C. has decided 
to terminate the agreement with the gas company for public 


lighting, and to negotiate a new contract giving the Council 
freedom to install electricity in any street. 


TRAMWAY AND RAILWAY NOTES. 


Accrington.—NEw Cars.—The Tramways Committee - 


has decided to purchase two double-deck and two single-deck bogie 
cars. | 


Blackpool.—SaLE.—At a special meeting of the Blackpool 


and Fleetwood Tramroad Co., held on July Ist, approval was given 
to the Bill for transferring that undertaking to the Blackpool 


Carporation. 
Bournemouth,.—SoRBITIC TREATMENT OF RAILS.— The 


experimental Sorbitic treatment of rails having given satisfactory 
results, a further two miles of single track is to be treated. 


Burnley.—ExTENSIONS.—The Tramways Committee has 
under consideration the extension of the tramway system. The 
total length of the lines proposed is 5 miles 69 chains. The cost, 
based on pre-war expenditure, would have been £70,597, but th: 
present estimate is £141,194. 


Canada.— The Toronto tramways resumed running оп 
Friday, last week; the award of the Board of Conciliation gives 
the employés a minimum wage of 50 cents an hour and a maximum 
of 55 cents. — Times. 


Doncaster.—Loa4N APPLICATION.—The T.C. is to apply 
to the B. of T. for sanction to borrow £17 250 for doubling the 
tramway track on the Balby route. 


Edmonton. — ELECTRIC VEHICLES. — The II. D.C. bas 
decided to borrow £x 10.000 for electric dust-carta. 


London.. C. C. Reduced fares for children under 
14 came into operation on the Council's tramways on Sunday last; 
for Id. a child may travel an ordinary 2d. distance (about 3 miles), 
and 2d. will cover any further distance on one car. 

ELECTRIC VEHICLES. — The Highways Committee of the L. C. C. 
recommends the provision of four electrically-driven tower wagons, 
together with battery-charging plant (estimated cost £7,000), for 
use on the Council's tramways. 


Northampton.—The B. of T. has extended the time for 
the construction of tramways under the Corporation Act, 1911, for 
one year. 


York.— RalLLess NysTEM.— The Tramways Committee 
has recommended the adoption of the railless trolley system to 
Heworth, at an estimated cost of £3,688 for overhead equipment 
and £85,000 for four cars. 

LoAN APPLICATION.—The City Council is to apply to the 
B. of T. for authorisation to borrow £10,000 for extra tramcars, 
and £7,400 for track work, &c. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—In answer to questions in the House of 
Commons, the P.M.G. stated that the delay on outward messages 
to the East had been reduced by about one day, Indian telegrams 
now taking four days; the inward rate had not improved. An 
important cable in the Meliterraneau was interrupted. Wireless 
was used to some extent, and the service would soon be consider- 
ably increased. 

New Zealand.— There is every prospect of material for 
10 automatic telephone exchanges arriving in New Zealand within 
the next few months. The material for Courtenay Place, 
Wellington, has already arrived, and the exchange is alinost ready 
for the opening of the service. 


United States.— 0n June 5th the Postmaster-General 
issued an order restoring the telegraphs and telephones to the 
control of the companies 80 far as operation was concerned, but 
the Government will remain responsible for the service until 
legislation now pending is passed through Congress. On the issue 
of the order, the Commercial Telegraphers’ Union extended the 
Atlanta strike to include all the companies, but the response was 
poor; the Western Union Telegraph Co. stated that out of more 
than 40,000 employés, only 175 were absent from work. — 


1. und T. Aye. 
Wireless Litigation in the U.S.A.—The Marconi 


Wireless Telegraph Co., of America, has obtained judgment against 
the Atlantic Communication Co., which operated the high-power 
station at Sayville, Long Island, before the war, in connection 
with German interests. The subject was the use of the audion. 
which was held to infringe the Marconi Co.'s Fleming patent of 
November 7th, 1905. The Sayville station was taken over by the 
U.S. Government during the war. Damages are to be assessed 
against the defendant company, whose asseta are in the hands of 
the Government.— 7. and 7. Age. 


Wireless Telegraphy on Board Ship.—The Merchant 
Shipping (Wireless Telegraphy) Bill, which  reauires every 
passenger and cargo steamer of 1,600 tons and upwards to have a 
wireless installation, was read a second time in the House of 
Commons on July 3rd. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. | 
Australia.— SvbNEY.—August 27th. N.S.W. Railways 


and Tramways Department. Three-phase induction motors, Chief 


Electrical Engineer, 61, Hunter Street, Sydney.—7Zenders. 
MELBOURNE.--August 27th. Secretary for Railways. 
capstan for Newport power house (contract No. 32,381). 

representation.“ 


Battersea.— The B.C. is recommended to obtain tenders 


for a coal store elevator and conveyor at the electricity generating 
station. 


Electric 
Local 
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Bedford.— July 14th. Electricity Committee. Turbo- 
alternator and condensing plant, boilers, &o. (June 20th.) 

July 21st. Electricity Committee. Buildings, electric motors, 
&c., coal conveyor, runaway and chutes. (June 27th.) 


Birkenhead.— July 28th. B. of G. Installation of in- 
ternal telephones. (June 6th.) | 


Darlington.— July 11th. Electricity Department. Rotary 


conveiter, oooling tower, water-tube boiler, economiser, and induced 
draught fan. (June 20th) | 
July 16th. Lead-covered and armoured cables. (July 4th.) 


France.—Paris.—September 2nd. Administration des 
Chemins de fer del'Etat. Electric equipment of a sub-station of 
the Bellevue Faniculaire. Particulars, Bureaux du Service élec- 
trique (2c division), 43, Rue de Rome, Paris. 


Gravesend.— July 12th. Electricity Department. One 
2.000-K W. turbine with 6,000/6,600-volt 3-phase alternator, con- 
denser with motor-driven air and circulating pumps. (June 2Uth.) 


Nuneaton.— July 15th. Electricity Department. 1,850 
yd., `6 х '1 x 6. three-core, paper-insulated, armoured feeder cable, 
feeder pillar, distributors, link disconnecting joint-boxes, &o. 
(July 4th.) 

Redditch.—July 28th. U.D.C. High-pressure steam, 
exhaust and water-circulating piping. (July 4th.) 


South Africa.— THE Stranp, CAPE Province.—July 
31st. Municipal Council. Material and plant for the electric 
lighting of the municipality. Town Engineer. 

“A copy can be reen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. _ 
Battersea.—Electricity Undertaking Committee. Re- 


commended :— | 

Additional boiler plant and induced draught plant at the electricity 

generating station, £19,187.— Babcock & Wilcox and Musgrave, Ltd. 

Burnley.—At last week's Council meeting, Councillor 
Holden, chairman of the Electricity Committee, stated that at the 
previous meeting. he had, with consent, withdrawn & minute with 
reference to the acceptanoe of a tender for the supply of 6.300 yd. 
of cable. Since the Council meeting he had received an offer from 
Мевага. Siemens Bros. & Co., Ltd., of Woolwich, to supply the 
cable required for £1,818, iostead of their original price of £2,187, 
and he had considered it advisable to accept Messrs. Siemens's offer 
at once. The Committee recommended the Council to approve the 
chairman's action. The minutes were approved. 


Glasgow.—Clyde Trustees. Accepted :— 


John T. Cartwright, Glasgow, supply of carbons for six months. 


Ireland.—The General Engineering Co. (Salford), Ltd., 
of Manchester, have secured the contract for installing electric 
power throughout the entire saw mills and buildings of Mr. J. J. 
Stafford, Paul Quay, Wexford, including the power-house equip- 
ment, &c. They have also received the contract for the power- 
house plant battery house, mains installation and lighting services, 
for the town of Bandon, Co. Cork. 


London. — L. C. C. Stores and Contracts Committee- 


Tender accepted during the three months ended June 30th :-— 
Electric traction lamps (schedule Nu, 178.).—Maxim Lamp Works, Ltd. 


Torquay. — T.C. Two transformers. British Electric 
Transformer Co., £109 10s. each. 


Toam.— Electric Light & Power Co., Ltd. Accepted :— 


Two 90-в.н.р. gas engines and suction gas plants, £2,980.—National Gas 


Engine Co., Ltd. 
Two dynamos, &c., £1,458.—English Electric Co., Ltd. 
Batteries, £690.—Tudor Accumulator Co., Ltd. 
Switchboard, £265.—Whipp & Bourne, Ltd. 


FORTHCOMING EVENTS. 


sical Society of London.--Friday, July lith. At 8 p.m. Visit to the 


National Physical Laboratory, Teddington. 


British Scientific Products Exhibition, Central Hall. Westminster.— 
-Open daily 11 a. m. to 7 p. m.; Saturdays 19 noon to 9p.m.; closes August 6th. 


NOTES. 


The Electrical Review Index.—As it is still necessary 
to effect every possible economy in paper consumption, the Index 
to Vol. LXXXIV of the ELECTRICAL REVIEW, which will shortly 
be printed, will be supplied only to those who, through the post. 
specially apply for it. To such it will be supplied for 3d. post free. 
Any reader or advertiser at Home or Abroad who requires a copy 
for binding or other purposes is asked to make early application 
therefor to the Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, 
E.C. 4. | 


Fatal Accident.— The Times records that John Rodney 
Mayne (18), electrician, son of Captain Mayne, of the central power, 
station at Aldershot, has died at Aldershot as the result of a. 
gunshot wound accidentally received while rabbiting. . | 


Fuel Economy.— The Household Fuel and Lighting 
Order for 1919 is published in full in the Lundon Gazette of July 
Ist. 1919. It is dated June 23rd, 1919, and extends to coal, gas, 
&nd electricity used for all domeatic purposes, throughout Grest 
Britain. Registration with a coal dealer for coal is compulsory, ` 
but consumers not requiring more than 5 tons of coal in. the year 
commencing July Ist. 1919, together with 12,500 cb. ft. of gas, апа 
400 B. of T. units of electricity. per quarter need not take any. 
further steps. Consumers of larger quantities must apply to the ` 
Local Fuel Overseer for certificates. Coal supplies during the 
summer months (May to October inclusive) will be restricted to 
half the allowances for winter months; gas and electricity 
supplies will be allocated equally to each month of the year. 
Conversion ratios are : — One ton of coal == 18,750 cb. ft. of gas = 
1,000 units of electricity с: 30 ewt. of coke; bnt à consumer may 
not, without permission, take more yas or electricity than in the 
previous year. 

Instructions ave included for the guidance of electricity supply: 
undertakers with regard to their duties under the order; 
restrictions are imposed upon the making of new connections or 
the inetallation of new appliances without the assent of the 
Local Fuel Overseer. Previous orders are cancelled, and the new 
order was to come into force on July 1st. 


The Nobel Prizes.—It is stated in the Times that dis- 
tribution of the Nobel prizes for 1919 for Physics. Chemistry, 
Medicine, and Literature, as well as the prizes for the same aubjecta 
held over from 1918, is being postponed till June 1st, 1920. 


Copper Prices.— Messrs. James & Shakespeare report, 
July 8th :—Copper bars (best selected), ditto sheets and ditto rods, 
£197, £6 increase. 

Messrs. F. Smith & Co. report, July 8th :—Electrolytic bars, 
£99, £6 increase; ditto sheets, no change; ditto wire rods. £109, 
£8 increase; ditto H.C. wire, ls. 1;d., 4d. increase ; silicium bronze 
wire, ls. 6d., 1d. increase. 


Educational.—The Treasury has appointed a Standing 
Committee to inquire into the financial needs of University educa- 
tion in the United Kingdom, and to advise the Government as to 
the application of any grants that may be made by Parliament 
towards meeting them. The Committee will be known as the 
" University Grants Committee," and Sir William M'Cormick will 
be chairman. Increased grants, a single advisory body, and a 
method of distribution which will give the individuality of each 
institution free play, and will safeguard the legitimate interests of 
university autonomy, are the main points which the Government 
has had in mind. The annual grant in aid of University education 
has this year been raised to £1,000,000. A sum of £500,000 has 
also been provided as a special non-recurrent grant to aid Univer- 
sities іп establishing their work after the war on a basis of unimpaired 
efficiency. The Board of Education will cease to make grants 
under the provisions of the "Statement of grants available for 
technological and professional work in Universities,’ which will 
now be withdrawn. The annual sums allocated to the different 
institutions will take the form of inclusive block grants to be 
expended at the discretion of the governing bodies, will remain 
fixed for a prescribed period of years, and will be regularly reviewed 
at the expiry of the prescribed periods.— Гле Timex, vas 


British Scientific Products Exhibition, —On Thursday, 
last week, Lord Crewe opened the second exhibition of British 
Scientific Products, which is being held at the Central Hall, West- 
minster, under the wgis of the British Science Guild. Lord 
Sydenham, president of the Guild, presided at the opening 
ceremony, and Sir Richard Gregory explained the objects of the 
exhibition ; he pointed out the necessity of employing scientific 
research in order to develop established industries and to encourage 
the formation of new British manufactures. i 

Lord Crewe, in opening the exhibition, referred to the re-estab- 
lishment in this country during the war of essential industries 
whioh had been lost, and said that under Peace conditions we 
would not throw away the fruits of the work thus accomplished. 
He advocated industrial courses for science students during their 
vacations, and described the operations of the Department of 
Scientific and Industrial Research in collaboration with manufac- 
turing associations. 

Lord Moulton said that Germany had become the source of 
certain articles by skill in cornering raw materials, by the excel- 
lence of her salesmen,and by the application of scientific knowledge 
to the improvement of her products. The British possessed the 
power of research and invention, of concentration, and of 
co-operation—all that was necessary was that the nation should 
realise the necessity of applying those powers in Peace as in war. 

Sir Philip Magnus pointed out that the work of our scientific 
men during war had shown that we needed, not so much to 
improve their quality, ae to increase their number very largely ; 
technical science must be as much a part of our educational system 
ag any other subject. 

A review of the exhibits will appear in our later issues. 


American Engineering Standards, — The American 
Engineering Standards Committee has revised ita constitution and 
become an Association, like its British prototype, on which ita 
organisation appears to be based. A full statement of the objects 
and methods of the Association was published in the Electrical 
Review of Chicago, June 14th. 
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Multiplex Telephon). — Recently the Canadian Independ- 
ent Telephone Co. carried out an interesting experiment over 
the Toronto Dundas telephone line of the Ontario Hydro- 
electric Power Commission. Due to the operating conditions 
in this district the ordinary metallic system has become very 
indistinct and frequently quite useless. The experiment was 
in charge of Dr. Lee de Forest, with Prof. C. A. Culver and 
his staff, and according to the Electrical News the application 
of the oscillating audion to multiplex telephony met with coni- 
plete success. 

The demonstration was carried on over a pair of telephone 
Wires extending from the power station at Toronto to that at 
Dundas near Hamilton, à distance of over 40 miles. The appar- 
atus was arranged at the power stations, and tests were made 
over the three miles of cable extending from the power station 
at Toronto to the central office of the Hydro-electrical Com- 
mission. "These tests showed that the presence of the three 
iuiles of cable caused no appreciable attenuation to the service, 
a result which ау come as a shock to some mathematical 
telephone experts. Two complete transmitters and receivers 
were installed at each end of the line. Four distinct wave 
lengths were employed ranging from 16,000 to 12,000 metres. 
Additional tests were made using wave lengths of 600, 1,000 
and 1,600 metres. Contrary to all expectations, the results 
obtained with the higher frequencies (the highest being 
900,000 per second). were even better than those one-twentieth 
as great. The demonstration showed by actual trial that at 
least seven sunultaneous conversations could be carried on 
without interference of one with any other, and without in 
any way disturbing the physical circuit. The existing condi- 
tions of the line were not disturbed in апу way except by 
momentary interruption while choking coils were being 1ntro- 


duced. It was found later that these choking coils were not. 


necessary. The quality and loudness of the speech left nothing 
to be desired. 
and knew nothing at all about its manipulation experienced 
no difficulty whatever. Simultaneous talking and listening 
was carried on the same as over an ordinary telephone circuit, 
no switch-over device being emploved. The success of the 
demonstration using these high frequencies, so new to the 
wired telephone art, upsets a good many preconceived and 
orthodox notions of the limitations of telephone operation and 
engineering. 'Thus with two pairs of wires, 60 independent 
telephone conversations can be carried on without using the 
earth, and with earth connections six additional circuits can 
be provided which should be suitable for telegraph purposes. 
Over each of these latter circuits it would be possible to carry 
on ten additional telegraph communications suitable for high- 
speed work. It has been demonstrated that for this form of 
telephone communication galvanised iron wires answer 
admirably. There is no question but that most power trans- 
mission conductors can be used for telephone purposes as well. 


Water-power in German Austria.—In the course of a 
series of articles which recently appeared in the Geographische 
Zeitschrift from the pen of Prof. Krebs, of Frankfort, some in- 
teresting information 1s given respecting the coal deposits and 
output of the Sudetic lands. Unfortunately, says the writer, 
coal plays but a. minor róle as a source of power for industrial 
concerns. In the Alps only the Upper and Central Stvrian 
lignite deposits have some local importance, but they are in- 
sufficient for local industries as well as for traffic in Austria, 
which meets its fuel requirements in part from the South Slav 
coal district of Trifail and Sagor on the Save. Vienna has to 
relv on Silesian coalfields outside the districts where German 
is spoken exclusively, while the greater part of the Alpine fore- 
land and the Alpine districts depend on Bohemian coal. Of 
these deposits only the lignite of North-West Bohemia is in 
German hands. The richest and most lasting coal deposits, 
viz., those of Western Galicia, and possibly those of Upper 
Silesia as well, are to be lost to the German people. Tt is 
therefore the inore satisfactory that in electric power there is 
a substitute which, particularly in the highlands of German- 
Austria, offers great possibilities for the future. This is a 
further advantage to German-Austria since she will not come 
empty-handed to Germany : for the more the coal is exhausted 
the more important water-power will become, and the result 
will be that the industrial centres will be moved to the high- 
lands. Since the power stations in the Sudetic lands and the 
Erzgebirge are of modest dimensions, those of the Alps are all 
the more important, although only in the Vorarlberg, West 
Tirol and Salz-Kaminergut have thev been thoroughly deve- 
loped. The Austrian water-power register for 1914 gives for 
the Alpine districts 1.5 million H.P. at low water, i.e., in 
winter, and over 6 million н.р. at high water, i. e., in summer. 

In 1910 there were 400 central power stations in the Austrian 
Alps, but up to the outbreak of the war only a fraction of the 
water-power was utilised. owing to questions of proprietary 
rights and to the electrification of the Alpine railways con- 
templated bv the State. but not vet carried out for strategic 
reasons. The prospects for the future are the more favourable, 
for while in Germany approximately one-third—445,000 H.P.— 
of the available water power—1,350.000 . H.P.—is utilised, 
between one-sixth and one-tenth is made use of in Austria. 
The time is approaching when not only will industrial activity 
in the Alps be markedly increased as regards large power 
stations, but the entire Austrian and Bavarian Alpine foreland 
will be supplied with electric power by means of long-distance 
lines. The Salzkammergut works of Stern and Hafferl, whose 
network of lines extenda to the Danube near Linz, are merely 
the beginnings of a highly promising development. 


Visitors who had never seen the apparatus before 


Invisible -Light.—In a demonstration of the uses of 
invisible light in warfare by Prof. R. W. Woods, Johns 
Hopkins University, the first device shown was a signalling 
lamp consisting of a 6-volt electric lamp with a small curled-up 
filament, at the focus of a lens of about 3 in. diameter and 
12 in. focus. This, according to the Proceedings of the Phya- 
cal Society of London, gives a very narrow beam, only visible 


in the neighbourhood of the observation post to which the 


signals were directed. In order to direct the beam in the 
proper direction, an eyepiece was provided behind the fla- 
ment. The instrument was thus converted into a telescope, 
of which the filament served us graticule. When directed so 
that the ипаде of the observation post was covered by the 
filament, the lamp, when lit, threw a beam in the proper 
direction. In many circumstances the narrowness of the 
beam was sufficient to ensure secrecy; but sometimes it was 
not desirable to show any light whatever, and filters were 
employed to cut out the visible spectrum. By day a deep 
red filter, transmitting only the extreme red rays, was placed 
in front of the lamp. The light was invisible to an observer, 
unless he was provided with a similar red screen to cut out 
the daylight, in which case he could see enough to read signals 
at six miles. By night a screen was used which transmitted 
only the ultra-violet rays. ‘The observing telescope маз 
provided with a fluorescent screen in its focal plane. The 
range with this was also about six miles. 

For naval convoy work lamps are required which radiate 
in all directions. Invisible lamps for this purpose were also 
designed. In these the radiator was a vertical Cooper-Hewitt 
mercury are, surrounded by a chinnev of the ultra-violet 


glass. This glass only transmits one of the mercury lines— 
viz., А = 3,000 A.U., which is quite beyond the visible 
spectrum. Nevertheless, the lamp is visible at close quarters, 


appearing of a violet colour, due to fluorescence of the retina. 
The lens of the eye is also fluorescent. This gives 
rise to an apparent haze, known as the lavender fog.” 
which appears to fill the whole field of view. Natural teeth 
also fluoresce quite brilliantlv, but false teeth appear black. 
Reverting to the use of the lamps at sea, they are picked 
up by means of a receiver consisting of a condensing lens in 
the focal plane of which is a barium-platino-cyanide screen 
the full diameter of the tube. An evepiece is mounted on a 
metal strip across the end of the tube. When the fluorescent 
spot has once been found somewhere on the screen, It 18 
readilv brought to the central part and observed with the 
eyepiece. Тһе range is about four miles, and the arrange- 
ment has proved invaluable for keeping the ships of a convoy 
together in their proper relative positions by night. 


Inquiries.— Makers or suppliers of Nernst lamp burners 
and resistances, of the Thermo-Fox ` electric circulator, and of 
the Shaw electric copier for making blue prints, are asked for. 


Decimal Coinsge.— The Metric System Committee of 
the British Science Guild has prepared a statement on the 
subject of decitnal coinage, Which says that, quite apart from 
the question cf convenient units for the coinage, the adoption 
of a single monetary unit and the foundation of a circulating 
coinage solely on that unit and the decimal multiples and 
sub-divisions thereof will facilitate transactions in the metric 
system, and be of great advantage ш financial calculations of 
most kinds. 

The fractions of the unit to be the smaller circulating coins 
should permit of the retail purchaser of an article getting the 
mediate or speedy benefit of small diminutions of the cost 
of the article to the retail seller; and, on the other hand, 
should perinit of the passing to the purchaser of small in- 
creases in the cost to the seller without raising the retail 
price by inore than the actual increase in that cost. 

The importance of this (and the inadaptability of the pre- 
sent coinage in this respect) hag been exemplitied and appre- 
ciated in the effect of increased taxation of necessary articles, 
such as sugar, habitually bought in small quantities by the 
poorer classes, the retail price of small quantities being raised 
by an amount, expressed in circulating coin, exceeding the 
proportion of the duty attributable to the quantity sold. The 
retail seller (to Whom а Small diminution of profit on a large 
number of transactions might be a serious matter) could only 
protect himself in this way, and it could not be called an un- 
justifiable overcharge. The same consideration would prevent 
him from lowering the retail prices on a diminution of duty 
in, analogous cases. The poorer classes thus are called upon 
to pay a higher price than they would have to pay under 
the ordinary operation of supply and demand if the circulating 
coinage permitted of sufficiently minute sub-divisions of -gross 
increases or diminutions and expression of the sub-divisions 
in terms of current coin. 

The committee considers that it 1s not advisable to enforce 
or promote a change of this kind bv statutory penalties, or 
by rendering absolutely void at law transactions conducted or 
recorded in terms involving monetary units, or multiples and 
sub-divisions in all future coinage; the withdrawal in ordinary 
course of all existing circulating coin not equivalent to some 
item of such future coinage will answer all practical purposes. 
Contracts involving the expression of money values or prices 
should not be enforceable in the court of law except in terms 
of the new unit and coinage, and the expense of officially 
certifving the equivalent in those terms of the terms used in 
making a contract, or conducting a transaction alleged to 
amount to a contract, should be put upon the party who seeks 
the aid of the court. 
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Electric Traction in Germany.— 
from the Verkehrstechnische Woche are interesting as show- 
ing the German point of view: Electric traction iy more 


ethcient ; it admits of the БИШЕ of locomotives for any type 
speed. The 


of traffic and of any Size, drawing power and 

personnel required is less, and it is more economical and 
saves large quantities of coal. According to the writer only 
5 million tons of coal per annum would be required for work 
ing the Prussian State railways, whereas 13 million tons 
are required for steam locomotives. In running railway 
power stations with cotubined yusitication plant, in which 
low-grade fuels could be used, it is estimated that the 
quantity of by-products gained would ainount to half а mil- 
hon tons of ammonium sulphate, 1 million tons oils and 
gases for every 20 million units generuted. It is further 
stated that the objections raised by the inilitary authorities 
no longer hold, as the possibility of another war is very 
remote. Even from this point cf view, electric traction would 
not have the disudvantages which have been ascribed to it. 
The Prussian railway adininistration 1s about to commence 
experimenting with oil-fired locomotives, possibly fitted with 
Diesel engines, and used on electrified sections of the system, 
thus relievi ing some of the load coming on to the power sta- 
tions. These oil engines will use by-products from the rail- 
way generating stations, and their number, forming about 
one-fifth of the total locomotive contingent, will thus be 
available for war purposes where trains have to be hauled 
over enemy tracks which are not yet electrified. Та addition 
to the Diesel engines and electric power-transmission: to the 
live axles, which have been proposed, important work is now 
in progress for the development of oil locomotives with gas 
turbines and electric power transmission. The use of single- 
phase 4.c. at 163 cycles per sec. and 15,000 volts line-voltage 


has been agreed upon between the railway administrations. 


of Baden, Bavaria, and Prussia. It is thought that оу 
and the other States will also come into line unless the 

posed unification of the railway systems of Germany renders 
this superfluous. Although the work necessary to introduce 


electric traction on to the lines Magdeburg-I eipzig-Halle and. 


the Silesian Mountain Radway was interrupted by the war, 
the Prussian State railwavs have already carried ont trials 
with new types of locomotives of capacity up to 3,000 н.р. 
The results of these trials show that the number of funda- 
mental types can be restricted to three or four. The work 
on the sections mentioned above was resumed last November, 
and it is hoped to have them in running order by about the 
middle of 1920.—Technical Supplement to the Review of the 
Foreign Press. 


Foreign Trade.—THE June Fiaures.—The following 
are the electrical and machinery figures given in the official returns 
of imports and exporta for June :— 


June, Ino. or 6 months, 1919. 
1919. dec. Ine, or dec. 
IMPORTS. £ £ £ 
Electrical goods, &oc. ... 76,352 — 39,470 + 151,380 
Machinery ... .. 1,049,355 — 90,478 + 2,037,897 
EXPORTS. 
Electrical goods, Ko... 492,744 + 340,750 + 1,103,024 
Machinery  ... e. 2,534,744 + 962,764 + 4,149,974 


Improved Transport Facilities—Sir A. Geddes, in the 
House of Commons, stated that a Committee was to inquire into 
Mr. A. W. Gattie's proposals for improving the methods of handling. 
goods and traffic, and to consider the practicability of the intro- 
duction of any of the suggested improvements into the existing 
transport system. Sir J. Fortescue Flannery, M.P., would be 
chairman. mE Р 


Institution Notes.— Diesel Engine Users’ Association.— 
At the meeting in June the President, Mr. Napier Prentice, 
reported that application had been made for a Government grant 
in connection with the carrying-out of research work and tests on 
liquid fuels for Diesel and semi-Diesel engines, more especially on 
fuels produced in this country. 

The application of the Household Fuel and Lighting Order, 1918, 
to electricity supply undertakings using oil as fuel in place of coal 
was discussed. It was pointed out that the application of the 
Order to such undertakings at the present time was placing an 
unnecessary check on the output of electrical energy in the 
districts supplied by those undertakings, and that there could be 
no reason for consumers of electricity for lighting, heating, or 
power purposes to be inconvenienced by restrictions in any area in 
which the supply of electricity was not derived from the burning 
of coal in furnaces under boilers. It was suggested that, on the 
contrary, every encouragement should be given to developing as 
speedílv as possible the greatest use of electric power in such areas 
of supply. A resolution to that effect was unanimously passed, copies 
of which were to be sent to the Board of Trade, to the Controller 
of Coal Mines and to the Chief Electricity Commissioner 
Designate. 

Mr. Geo. E. Windeler read a short paper on "A Method of 
Checking the Alignment of Diesel Engine Shafts, and a Means of 
Proving if a Shaft is Actually Bedding in its Bearings." The end 
movement of the shaft, in excess of the actual mechanical 
clearance allowed, was an indication that springing of the crank- 
shaft was taking place for want of proper support, and that 
actually^the shatt was being extended and contracted in length 
by the opening and closing of the gap between the crank webs, А 


The following notes: 


measure of this distortion was taken by measuring with a suitable 
instrument the distance between the crank webs when the crank 
pin was on the top centre, and when it was on the bottom centre. 
A few thousandths of an inch difference in these two measurements 
indicated that the shaft was out of line. The method was 
especially valuable in regard to checking the alignment of outboard 
bearings. 

Royal Society of Arts.—The report of the Council for the 
past year states that the adverse balance of £347 for 1917 haa 
been converted into a credit balance of £796 for 1918, mainly due 
to the remission of income-tax and the return of £799. Annual 
subscriptions, £4,746, showed an increase of £640, and life com- 
positions, £1,035, made а new record, an increase of £474 over 
1917. During the year, 455 Fellows were elected. 


Radio-Vacuum Tube Agreement in U.S.A.— During ae 
war litigation over rights for the manufacture and sale of vaóuum 
tube detectors for radio work was suspended by common consent, 
and tubes for Government use were made at various works. As 
the situation stood at the close of hostilities an attractive market 
for bulbe was in prospect, but patent rights prevented any one 
manufacturer from entering the field independently. The Marconi 
Co. held rights covering the use of a two-element bulb, Dr. De 
Forest's patents protected the use of the third element, and the 
Moorhead Laboratories in San Francisco had patented other 
features also essential to the commercial production of the best 
tubes, among these being the use of & chemical process for er- 
hausting air. During the war the Moorhead Co. had developed 
manufacturing facilities rapidly and bulbs were being turned out 
for the Allied Governments at the rate of 30,000 per month. 

Early in May representatives of the Marconi, De Forest, and 
Moorhead Companies held & conference in San Francisco, and 
agreed that the patent rights of all three should be extended to the. 
Moorhead Co., for which the latter should make payment to the 
other two on a royalty basis. This company is only permitted to 
make receiving and amplifying tubes, the Western Electric Co. 
having the rights to manufacture the transmitting tubes. It was 
also agreed that the Marconi Co. would become the sole sales and 
distribution agent for the Moorhead output. The tube produced 
under this agreement is to be known as the Moorhead audion. 
Government contracts still operative will call for 15,000 bulbs per 
month, and within sixty days after the date of the contract the 
Marconi Co., in the capacity of main distributing agent, is to 
receive bulbs at the rate of 50,000 per month.— Electrical World, 


Parliamentary.— The opposition of the South Wales 
Electrical Power Co. having been withdrawn, the House of 
Commons Committee on Thursday, last week, passed the preamble 
of the Bill promoted by the Bedwellty Urban District Council 
for the acquisition of the Rhymney Valley General Electric Power 
Co. for electricity, gas, and other purposes. 


Piant for Sale.—Middleton Corporation invites offers 
for one battery panel, booster panel, and two automatic battery 
regulators, also milking booster. For particulars see our advertise- 
ment columns to-day. | ; 


Appointments Vacant.—Meter tester (£228) for the 
Barrow-in-Furness Corporation electricity department ; lecturer on 
electrical engineering and wireman's work (£250) for the Barnsley 
Education Committee; instrument maker (£260) for the East 
London College; repairs assistant (105s.) for the Battersea B.C. 
electricity department; shift engineer (608. to 70s.) for the Falkirk 
Corporation electricity department, See our advertisement pages 

to-day. 


Auction Sale.— Assets Auctions Co., Ltd., will sell by 
auction at Newington Causeway, on July 17th, the remaining stock 
of a Government contractor, consisting of conduit tubing, electric 
drying ovens, &c, See our advertisement columns to-day. 


* 


REVIEWS. 


Public Utility Rate Fixing. By C. E. Grunsky. San Fran- 
cisco: Technical Publishing Co. Price $2.50. 

In the interesting volume before us are presented the 
author's views on the rate regulation of public utilities with 
special reference to the earnings " that should be allowed 
to publie utility companies, a subject of which at present 
we do not appear to have any counterpart in this country, 
though it is perhaps not impossible that some analogous sys- 
tein may find a place eventually among the provisions in the 
National Electricity Supply Bill. То many readers on this 
side of the Atlantic, however, the volume would appear to 
lack some preliminary information as to the constitution, 
scope, general powers and other incidental detail relative to 
rate-fixing authorities. In this connection the following brief 
extracts of commission rulings from the Electrical World shed 
a little light. 

(a) “The Public Service Commission of Pennsylvania has 
handed down a decision in the case brought by à consumer 
of the Harrisburg Gas Co. protesting against discontinuance 
of service, and orders the company to arrange for the imme- 
diate resumption of such service even though the 1 bill 
had not been paid; (b) a temporary order issued by the 
Illinois Public Utilities Commission in the case of the Canton 
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Gas and Electrio Light Co. requires reparation if the rates 


authorised are in excess of rates fixed by a temporary order. 
The Commission has accepted the schedule filed by the com- 
pany, which in general increases the rate 1 per cent. per 
KW.-hr. for all classes of consumers ” ; and (c) ‘‘ the Mountain 
Light and Water Co., which supplies current in Brokdale, by 
a decision of the California Railroad Commission is permitted 
to charge new rates 

The interests of the user or right of user are presented as 
requiring satisfaction in respect of— 

(a) Good service; the best that conditions permit at reason- 
able rates. 

. (Б) A share in the unearned increment when general pros. 
perity gives this to the owner of the utility in too large a 
meusure, 

(с) A reasonable share in course of time in the benefit. that 
results in any material reduction of operating costs due to 
the introduction. of inventions, or new processes that the 
owner's good management and skill have shown to be advan- 
tageous. 

(d) A contribution by the general public towards the main- 
tenance of the utility which may be secured by a liberal pav- 
ment for services rendered or commodities supplied. to the 
public or to public institutions, or which may be secured by a 
remission of local taxes іп whole or in part. 

On the other hand, the stated rights of the public utility 
owner are :— 

. Interest on capital Jegitimately Invested. 
. An ample allowance for replacements and renewals. 
. An ample allowance for operating expenses. 

4. Amortisation of capital invested in abandoned property. 

5. Compensation for management and for assuming business 
hazards. 

6. A share in the general prosperity which the utility helps 
to create. 

7. In the special case of a limited life of the utility or its 
acquisition by the public a return of the capital invested. 


Whilst because of the present State control of utility bodies 
in the U.S.A. both user and owner should demand the. intro— 
duction of such a method of procedure when rates are to be 
regulated that there would not be required an array of valua- 
tion experts to find a close estimate of physical values with a 
number of arbitrary and intangible values whence the esti- 
mate would be intelligible and fair to all concerned, it may 
be agreed that the earnings of certain essential types of public 
utility should be adequate to yleld a due interest on the 
capital properly invested, to cover maintenance and renewals, 
to meet operating and other expenses, to yield a profit, and 
to return some portion of the capital invested where the life 
of the utility is limited; but this is ideal, and, moreover, in 
certain unessential cases perhaps more a matter for the 
speculator than for the user. The application of such ideality 
must encounter much that is incommensurable, necessitating 
a form of ugreement by the use of various expedients which 
may be comprehensively designated by such an expression as 
give and take ” or the word compromise.” 

The theme which revives familiar considerations and diffi- 
culties does not lend itself absolutely to the principle of 
generalisation, and subject to individual circumstances the 
writer is not prepared to support in their entirety the tenets 
and premises indicated, nor, by the way, is he inclined to 
acquiesce in the unqualified assertion that the service ren- 
dered bv or the output of any public utility does not 
deteriorate as the result of ageing of the plant, even assuming 
the consideration of a well-maintained plant showing no de- 
ferred maintenance. To some readers the value of the mathe- 
matical demonstration of the deficiency. of ordinary formule 
on page 92 and succeeding pages would be enhanced by ex- 
emplification. 

The term rate base, it may be added, is defined as any sum 
to which a rate of interest 13 applied in determining the in- 
terest increment that should be covered by the earnings, the 
author's natural rate base being interpreted as the amount 
legitimately invested in the undertaking undiminished by 
depreciation. 


ot — 


OUR PERSONAL COLUMN. 


The Editors invite electrical enginsers, whether connsoted with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of t 
ELEOTBICAL REVIEW posted as to their movements, 


— 


Central Station and Tramway Officials.—On june 23rd, 
at the offices of the Guernsey Electric Light & Power Co., 
Ltd., a farewell presentation was made to Mr. C. W. WEST- 
LAKE, the chief assistant engineer, who has been appointed 
engineer and manager of the Electricity Supply Co., Newbury. 
Mr. R. N. Rye made the presentation, which consisted of a 
pair of handsome bronze figure ornaments mounted on onvx 
bases. 

The Colchester T.C. has decided to increase the salary of the 
tramways manager by £50 a year. 

Sunderland Corporation Electricity Committee, having had 
referred back to it by the T.C. a recommendation that the 


resignation of Mr. J. M. Doxkix, chief clerk in the electricity 
department, be accepted, has again decided to recommend the 
acceptance of the resignation— with regret—and with this 
addition: that he be thanked for his past services, and be 
paid three months' salary in recognition thereof. With re. 
ference to the statements made at the last meeting of the 
Council as to the actions of the general manager (Mr. A. S. 
Blackman), the committee record their opinion that in deal- 
ing with the staff and workmen he has acted in the bea 
interests of the Corporation, that the whole of the changes 
made have been fully justified by the circumstances, and the 
committee have every confidence in Mr. Blackman for the 
efficient management of the department. 

Mrs. Furness, wife of Mr. CHARLES FURNESS, borough elec- 
trical engineer at Blackpool, was taken seriously ill while 
on a visit to Sheffield. 

At last week's meeting of the Swansea Corporation Elects: 
city Committee, Ald. Alex. Sinclair (chairman) presiding, the 
question of the salary of the borough electrical engineer (Mr. 
W. J. BURR) again came up for consideration. Under the 
formula of the Association of Municipal Electrical Engineers, 
the Swansea salary should be £1,050, as against £700 at 
present. Councillor Daniel Jones said that when the Council 
referred the matter back at the last meeting it had in mind 
the general resolution that all applications for increased salaries 
by the chief officials be deferred for a vear. It was also ques 
tioned whether the Ministry of Labour had the power to make 
an award if the scale was not accepted. The chairman said 
that in the London area the matter had been referred to 
arbitration, and the award was being awaited. He had no 
doubt that that award would have to apply to the whole 
country. Coun. S. Davies suggested that the matter be de- 
ferred pending the result of that arbitration. After much 
discussion, during which Mr. Burr's skill and responsible 
position Were admitted it was resolved to recommend the 
Council to grant the scale of the Association which. said Coun. 
A. Ball, was merely a camouflage for a trade union, and 
unless the scale was accepted there would be a strike. 

Mr. GEORGE BROADHURST, of Basingstoke, having taken up 
his appointment as electrical engineer and manager to the 
Clacton-on-Sea Council, it is requested that all communica— 
tions should be addressed to him at the Electricity Works, 
Old Road, Clacton. Mr. Everitt is not now connected with 
the undertaking. 


General.—3t the University of Manchester's degree day, 
last week, the honorary degree of D.Sc. was conferred upon 
Prof. J. C. MclLexnan, Prot. of Physics, Toronto University, 
and scientific adviser to the Adimiralty; and on Sir R. THREL- 
FALL, К.В.Е., F.R.S. The degree of M.Sc. (Tech.) was con- 
ferred upon Mr. H. C. Mensrortu, C. B. E., Mr. A. Р. M. 
FLEMING, C. B. E., and Mr. S. L. Pearce, C. B. E., as already 
announced. 

Mr. ALLEN E. боорнсе has been elected managing director 
of the Consolidated Pneumatic Tool Co., Ltd., with office et 
170, Piccadilly, London. The works are in Fraserburgh, 
Scotland. Mr. Goodliue will also have charge of European 
sales for the Chicago Pneumatic Tool Co. He was for a num- 
ber of years connected with the sales department of the Mid- 
vale Steel and Ordnance Сошрапіеѕ in Philadelphia, Chicago, 
and Boston, leaving in March, 1918, to enter the 
service of the Government. From that time until January 
Ist, 1919, when he became connected with the Chicago Pneu- 
matic Tool Co., he was assistant manager of the Steel and 
Raw Material Section, Production Division, of the Emergency 
Fleet Corporation. 

Warrant Telegraphist W. Н. PaLK has been appointed to 
the light cruiser Carysfort, selected to proceed to the China 
station, and Warrant Telegraphist A. DEAN has been appointed 
to the depót ship Tamar, Hong-Kong, for service at the wire- 
less telegraphy station, Singapore, where he will be in charge. 
Mr. Н. BLAN DEN, of the naval wireless telegraphy department. 
has been appointed to the depót ship Tamar for charge of 
the wireless station at Hong-Kong. 

Lieutenant J. CLARKE, London Electrical Engineers, has 
been restored to the establishment of the corps. , 

Captain and Acting-Major C. B. Grace, A.M.I.E.E., Kent 
Fortress Royal Engineers (Electric Lights Company), has re- 
linquished his acting field rank on ceasing to be employed. 

Lieutenant and Acting-Captain A. P. Isarp, A.M I. M. E. E., 
Kent Fortress R.E. (Electric Lights Company) has relin- 
quished his acting rank on ceasing to be employed. | 

Lieutenant A. Woops, R. E., Territorial Force, has reln- 
quished his temporary rank of captain on ceasing to be em- 
ployed as an instructor at the Electrical Lighting School. 
Lieutenant Woods holds his commission in the Tyne Electrical 
Engineers, which he joined in 1915, and was given the acting 
rank of captain this time last year whilst acting as an 1п- 
structor at the Electrical School. 

The directors of the Dublin United (Electric) Tramways Co.. 
Ltd., after placing on record their sense of the irreparable 
loss sustained by the death of Mr. MM. M. Murray, have 
elected the Right Hon. L. A. Watpron, P.C., as chairman 


in his place. Dr. WM. LoMBARD Murpay, son of the deceased | 


chairman, has been appointed a director. 

On the evening of July 2nd, at the Holborn Restaurant. 
Prof. Miles Walker, D. Sc., Professor of Electrotechnology 
of the Manchester University, presided over a distinguished 
assembly of the past and present Westinghouse colleagues ^ 
Lieut. Sir A. W. Brown, K.B.E., one of the heroes of the 
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Atlantic flight, at a reception and complimentary dinner in 
hia honour. The company was received by Prof. Walker. 
The toast of the evening was proposed by Mr. W. W. Blunt, 
the sales director of the British Westinghouse Co., who briefly 
outlined Sir Arthur Brown’s connection with that company 
from the time he joined in 1902 as an apprentice up to his 
leaving in 1915 to join the air service аз an observer. The 
speaker then recounted Sir Arthur's fall behind the German 
lines in France, his capture and eventual repatriation in 
broken health, his further study in the Air Service where he 
won both wings as & Pilot, up to his final success with Capt. 
Sir John Alcock in crossing the Atlantic at the first attempt 
on June 14th-lith, 1919. The toast was received 
enthusiasm and musical honours. Sir Arthur Brown, ack 
nowledged the toast in a few well-chosen words. The next 
toast, that to Capt. Sir John Alcock, K. B. E., D. S. C., Sir 
Arthur’s companion in the great adventure, who was also 
present, was proposed by another Westinghouse apprentice 
and fellow pilot in the Air Service, viz., Major S. V. Sippé, 
D. S. O., the hero of the Fredrichshaven raid. In acknowledging 
the toast, Sir John Alcock said that his one regret was that 
he, too, was not з Westinghouse man, but only a Manchester 
lad." Sir Arthur Brown was presented by Prof. Miles Walker 
on behalf of Sir Arthur's many Westinghouse and ex-West- 
inghouse colleagues, with a handsome silver tea and coffee 
service and also a pair of vases and inkstand to match, of 
gilt on oxydised nickel. Sir Arthur euitably acknowledged 
the gifts on behalf of himself and his fiancée, Miss Kennedy. 
A further toast, that of Our other guests," was proposed 
by Mr. D. N. Dunlop, who coupled therewith the names of 
Major Saunders and Miss Eileen Kennedy, and this was suit- 
ably acknowledged by Major Saunders. Mr. L. S. Richardson 
acted as hon. secretary and organised the function, and Messrs. 
H. S. Aspinal, P. F.. Crinks, J. Horne, and L. R. Morshead 
gave whole-hearted assistance. 

Mr. Н. C. Daves, electrician in charge of the South Wales 
works, and RicHaRD THOMAS MILs, Llanelly, has been pre- 
sented with a silver watch by his fellow workmen on leaving 
to take up a similar position at Guildford, Surrey. 

Messrs. Veritys, Ltd., of Birmingham, have appointed 
Captain H. Hooper, A. M. I. E. E., manager of their Midland 
area. Before the war Captain Hooper was with the City of 
Birmingham Electric Supply Department, and joined the 
Forces early in 1915. He served in the В.Е. in France, being 
severely wounded. After recovery he held for 18 months a 
position as Staff Captain to the Chief Electrical Engineer, Air 
Ministry, resigning this to take up his present appointment. 

On Tuesday evening at the Royal Automobile Club the 
members of the Weekly Newspaper and Periodical Pro- 
prietors' Association gave a dinner in honour of their chair- 
man, Sir GEORGE RIDDELL, Bart. The event was arranged 
for the express purpose of showing appreciation of the manner 
in which Sir George had championed the cause of the weekly 
Press during the past year or two when innumerable difficul- 
ties of a quite extraordinary kind have had to be faced. The 
Association ig not one that comes very much before the 
general public, but its membership is of a very substantial 
character, including the principal British engineering, elec- 
trical and other technical publications. Mr. G. J. Maddick, 
the vice-chairman of the Association, who presided over a dis- 
tinguished company, presented Sir George, on behalf of the 
members, with a valuable түе cabinet апа a silver ink- 
stand. The proceedings provided additional testimony to the 


great popularity which Sir George Riddell enjoys among the 


responsible heads connected with our periodical press. 

Lieut. B. SLEATH (О.С. 4th and 16th E.M.R.U.’s) was men- 
tioned in General Allenby’s latest dispatch for services in 
connection with the operations in Palestine last September. 
Before the war Mr. Sleath was one of the representatives of 


Chamberlain & Hookham, Ltd., and he hopes to resume his 


duties and be calling upon his friends again very shortly. 

Roll of Honour.—Lance-Corporal A. N. ANDERSON, Scottish 
Rifles, who is reported dead after being missing since March 
93rd, 1918, was previously an electrician with Messrs. Stewart 
and Lloyd, Ltd., of Uddingston, near Hamilton. 


Will.—The late Mr. А. C. RrvnoLLE, of Messrs. A. Rey- 
rolle & Co., left £16,102. 


NEW COMPANIES REGISTERED. 


Challenge Manufacturing Co., Ltd. (156,249).—Private 
company. Registered June 20th. Capital, £5,000 in £1 shares. Mzanufac- 
turers of and dealers in sparking plugs and cycle and motor components arid 
accessories, electricians, engineers, Ac. The subscribers (each with one 
share) are: F. A. Johnson, Aldergate, Alder Lane, Berkswell, manufacturer; 
F. A. L. Johnson, Aldergate, Alder Lane, Berkswell, manufacturer. The 
first directors are: F. A. Johnson, F. A. L. Johnson and C. E. Johnson. 
Solicitor: F. B. Darling, 838, Waterloo Street, Birmingham. 


Ventiheta 
tered June 26th. Capital, 2165,00.) in 150,000 preference shares of £l each 
(entitled to 10 per cent. сит. dividend and one-fourth of the surplus profits) 


and 300,000 shares of ls. each. To enter into agreement with Ventihetu, | 


Ltd., for the purchase of the patent rights for the United Kingdom relating 
to an invention for heating and ventilating. Directors: Sir E. Smith, J. P., 
Royal London House, Finsbury Sauare, E.C.2; A. M. Clark, 70, Westbourne 
Terrace. W.2, chairman; Col. Fludyer, C.V.O., 62, Warwick Square, 
S.W.1; H. J. Hardy, 3, York Street, Manchester, director of Hardy, Naufal 
& Co., Ltd.; F. C. Simpson, 100, St. Martin's Lane, W.C.2, director of 
Pinners Hall (Austin Friars), Ltd. Minimum cash subscription seven shares, 
Solicitors: Ashurst, Morris, Crisp & Co., 17, Throgmorton Avenue, E.C. 


with great 


United Kingdom), Ltd. /156,435),—Regis- 


Westlake Bulb Machine Syndicate, Ltd. (150,079) .—Pri- 
vate company. Registered July $га. Capital, 260,000 in El shares. The 
objects are:—To onter into an, agreement with the ira: a Carriage, 
Wagon and Finance Co., Ltd., and the General Electric Co., Ltd., and to 
ariy on the business of electrical and general enginecrs, manufacturers of 
machines, apparatus, furnaces and tools for the manufacture of glass, glass 
bulbs for clectric lamps, bottles, glass vessels for vacuum flasks, and other 
glass articles, manufacturers of and dealers in such class bulbs, ' bottles, 
vessels and goods, &c. The subscribers (each with one share) are: J. Y. 
Fletcher, 21, De Vere Gardens, W.8, director of General Electric Co.; 
Ernest V. Hiley, K. B. E., Beechfield, Edgbaston, Birmingham. Тһе first 
directors are: H. Walker (representing the Metropolitan Carriage, Wagon 
and Finance Co,, Ltd.) and J. Y. Fletcher (representing the General Electric 
Co., Ltd.). Registered office: 51, Lincoln's Inn Fields, W.C. 


Fredk. Hodgson & Co., Ltd. (156,515).—Private com- 
pan». Registered June 28th. Capital, £2,000 in £1 shares. To acquire the 
»usiness of electrical and manufacturing engineers, lighting and power 
specialists and contractors carricd on by H. Hodgson аг 24, Queen Victoria 
Street, London, under similar style. "The subscribers (each with one share) 
are :—F. Hodgson, 26, Kempley Road, Hampstead, N.W.3, engineer G. D. 
Blatchford, 11, Mafeking Avenue, East Ham, electrician. irectors: F. 
Hodgson, G. D. Blatchford and R, Tweedy Smith, 89, Chancery Lane, W.C., 
or his nominee. Registered office : 24, Queen Victoria Street, E.C. 


Enfield Ediswan Cable Works, Ltd.—Licensed to acquire 
undertaking of Enfield Electric Cable Manufacturing Co.—The Enfield 
Ediswan Cable Works, Ltd., has been registered at Somerset House as a 
„private company by Messrs. Cecil J. Rawlinson & Son, solicitors, 47, New 
Broad Street, E.C., with a nominal capital of £200,000 in #21 shares. The 
objects are: To enter into an agreement between the Enfield Electric Cable 
Manufacturing Co., Ltd., and its liquidator of the first part, Viscount Grim- 
ston, G. A. Andrews and G. F. Plutte of the second part and the company 
of the third раге, for the acquisition of the assets and undertaking of the 
said Enfield Co., and a further agreement with the Edison Swan Electric 
Co., Ltd., to carry on the business of manufacturers and general merchants, 
engineers, patentees and agents, either by wholesale or retail, and in parti- 
cular the business of manufacturers of and dealers in wires, cables and all 
other articles and accessories for the electrical and allied trades, to manu- 
facture and deal in mechanical, scientific and other goods relating to electric 
wires and cables, &c. The acquisition by this company of the undertaking of 
the Enfield Electric Cable Manufacturing Co., Ltd. (the books and documents 
of which have been liable to inspection under Section 2 of the Trading with 
the Enemy Act) is authorised by the Board of Trade. The subscribers to the 
memorandum of association (each signing for one share) are: Ralph P. 
Ashton, Beechwood, Reigate, East India merchant; George J. Andrews, River- 
stone, Upper John Street, Helensburgh, Scotland, engineer. Shares num- 
bered 1 to 103,000 inclusive, which are to be issued pursuant to the first- 
mentioned agreement for purchase, together with any shares which may be 
allotted to holders of such shares in respect thereof under the provision of the 
articles of association, are to be known as Group A," and shares 103,001 
to 153,000 inclusive, together with any shares which may be allotted to holders 
of such shares, are to be known as Group ''B." (Probably these provisions 
as to further allotments refer to a clause in the articles to the effect, subject 
to a direction to the contrary that mav be given d» resolution sanctioning 
an increase of share capital, all new shares shall, fore issue, be offered to 
the registered members, as nearly as may be in proportion to their existing 
holdings. The number of directors is not to be less than three nor more 
than eight. The first directors are: Viscount Grimston, Sir Ralph P. Ashton, 
George J. Andrews, John Aspin and A. V. Downton, as nominees of Group 
“А,” and Charles J. Ford and Charles E. Hunter as nominees of Group 
“B.” The holders for the time being of the shares in Group A are 
entitled to six nominees and the holders of those in Group "B" to two 
nominees on the board. Each director, other than a managing director, a 
technical director, the chairman or the deputy chairman, is to receive for his 
services £150 per annum, and the chairman £500 per annum and the deputy 
chairman £250 per annum, with such further sums as are mentioned below 
or as may be from time to time be voted by the company in general meeting. 
J. Aspin is the managing director and A. V. Downton the first technical 
director. The qualification of a director is one share. The profits available 
for dividend are to be applied as follows: (1) In payment a dividend u 
to 6 per cent. on the ordinary shares (all the original shares are ordinary. (2) 
Subject to payment of the said dividend in payment of the commissions lollow- 
ing, viz.: to the general manager 10 P cent.. to the managing director 
71 per cent., to the technical director per cent, to the chairman 4j r 
cent., and to each other director 2 per cent. of the net profits after deducting 
therefrom the said 6 per cent. dividend. (3) The ultimate residue to be 
applied as further dividend on the ordinary shares or placed to reserve or 
otherwise as may be decided by the company in general meeting. A shares 
may be transferred by a member or other persons entitled to transfer to any 
member holding shares in the same group selected by the transferor. 
share may be transferred to a relative of a retiring or deceased member; but 
otherwise no share may be transferred to a person who is not a member so 
long as any member is willing to purchase the same at the '' fair value ” (to 
be fixed from time to time by resolution of the company). The registered 
office is at Central House, Finsbury Square, E.C 2. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Barbados Electric Supply Corporation, Ltd. (104,367).— 
Capital, £60,000 in 40,000 preference and participating and 20,000 ordinary 
shares of £1 each. Return dated January 3rd, 1919. 35,172 preference and 
20,000 ordinary shares taken up. 34,672 paid on 31.672 preference. — £20,500 
considered as paid (being £1 on each of 20,000 ordinary shares and 500 pre- 
ference shares). Mortgages and charges, £12,000. 

Banbury and District Electric Supply Co., Ltd.—Capital, 
£25,000 in £10 shares. Return dated Mav 29th, 1919. All shares taken up. 
£35,000 paid. Mortgages and charges, £5,000 

Lithanode, Ltd.—Charge on moneys due in respect of a 


Government. contract. registered June 10th, 1919, to secure all moneys duc 
or to become due from compuny to Barclays Bank. : 


Hewson Manufacturing Co., Ltd.—Satisfaction in full, . 
registered June 12th, 1919, of charge for £1,000 registered July, 1903. MER. 


—————— 
| éITY NOTES. 


The annual meeting was held on 


Crompton & July 4th at Salisbury House, E.C. Mr. Ж 


Co., Ltd. A. A. Campbell Swinton, F.R.S., who. 

presided, said that the accounts quite 
justified the forecast which he made at the meeting in Feb- 
ruary. Taking the asset side of the balance sheet the item 
of freehold land and premises, plant, tools, &c., showed a 
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reduction upon the previous figures owing to the fact that 
their capital expenditure during the vear had only been 
light, and had been more than counterbalanced by the depre- 
clation that had been written off certain small realisations. 
Stock-in-trade and work in progress had increased from 
£105,000 to £195,000. That, of course, was partially due to 
the general increase in prices, but was also an indication of 
the larger turnover that they were doing. Sundry debtors 
were also slightly up. Naturally, the more business they 
did the more money they. were likely to have owing to thein. 
There was. practically no change in their investments, but 
cash at tlie bank showed a satisfactory increase from £4,698 
to £15,253. A new item which appeared was that of £16,396, 
being the expenses of the debenture issue. Turning to the 
debit side of the account the share capital now amounted to 
£500,000, having been increased in accordance with the re- 
solution passed at the last meeting. So far the issued capital 
remained as it did at the date of the last balance sheet. The 
debenture issue was now £150,000 as against 100.000; 
420.000 of those debentures were lodged with the Treasury 
against the loan they obtained from thein. The reserve fund 
was now 430.500 as compared with £15.500. . Creditors were 
up from £65,000 to £105,000, due partially to the increased 
turnover, but principally to the provision they had made for 
the excess profits tax. When the accounts were made up to 
March, 1918, the liability of the company for excess profits 
tax was not settled, and thev carried forward £61,549 on that 
occasion, subject to war taxation for the three vears. They 
had got off more lightly than they anticipated. having finally 
settled with the authorities for £35,590. That settlement 
gave them sufficient data to enable them to provide in the 
present accounts for this vear's tax, so that thev were able 
to present net figures of the available profit. After making 
provision for the tax and all other charges, including depre- 
ciation, they had as the result of the vear's working an avail- 
able balance of profit of £38,594. The corresponding figure 
for the previous year in round figures was £27,000. This 
evidenced the increased earning power of the business. 
During the second half of the year under review, the period 
since the armistice, their profits had been favourably affected 
by the reduction in special war work and the increase in 
output of their standard machines. There was a feeling 
abroad that large profits had been made out of. war work, 
but they were making better profits since the war ceased. 
With regard to the outlook for the present. vear, the demand 
for their manufactures was still increasing, and though their 
output was steadily нош up they were unable to accept all 
the business offered them. New extensions of the works on 
an extensive scale were in hand, which thev hoped would 
be ready by the latter part of the vear, although they might 
experience some difficulty in obtaining some of the machine 
tools that they required. There was a great difficultv in 
finding houses for their workmen at Chelmsford, and ‘tbat 
was a matter which they hoped the local authority would 
take in hand. During the year they had purchased an addi- 
tional 23 acres of land adjoining their works, which would 
sooner or later be needed for extensions. They must keep 
pace with the growiug demand that existed for their manu- 
factures or else they would disappoint their customers and 
risk losing some of them. Не thought thev were justified in 
looking forward to a prosperous and profitable year. Their 
relations with their workpeople continued to be quite satis- 
factory, and the offer of preference shares to their employes, 
which he dealt with at the last meeting, had been well re- 
ceived, and applications were coming in both from the worx- 
men and from members of the staff. The larger dividend they 
were now paying would no doubt help to facilitate the pro- 
cess. The business: had now been established for nearly 
40 years, and the board had under consideration the estab- 
lishment of some form of staff pension scheme. Proceeding 
to refer to the question of new capital and to the offer made 
by Sir W. G. Armstrong, Whitworth & Co.. Ltd., to sub- 
scribe for 250,000 £1 ordinary shares, Mr. Swinton said that 
at the last meeting he went fullv into the reasons why the 
capital should be increased, and а resolution was carried 
Increasing it from £221,007 to £500,000. £24,000 was to be 
in new preference shares. to be reserved for the employes, 
and the balance of £254,993 was to be in £1 ordinary shares. 
Messrs. Armstrong’s offer was to subscribe for 950,000 of 
those ordinary shares at par, and the опу condition they had 
made was that if their offer was accepted two of their direc- 
tors should be added to the board. The directors had 
accepted the offer, being convinced that it was a favourable 
one to the company; but only subject to the approval of the 
shareholders. Having enumerated the advantages which 
were likely to accrue to the company from being associated 
with Messrs. Armstrong's, he said that the new directors 
Whom they were proposing to nominate were Mr. Saxon 
Noble, who had been a director of Armstrong’s for many 
years, and Sir Glyn Hamilton West. who had also been asso- 
clated with the company for a considerable period. No com- 
mission or brokerage would be paid on the transaction. The 
proposal was that Messrs. Armstrong should itnmediately pay 
up 8s. per share and the balance as required, and of course 
the shares would rank for dividend simply from the dates at 
which the payments of the instalments were made. 

Col. J. CurBBORN seconded the motion, which, after a short 
discussion, was carried. 

A resolution was subsequently agreed to unanimously ap- 
proving of the arrangement with Messrs. Armstrong. 
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During the year ended March, 1919, the 
Chile Telephone number of subscribers at all centres in- 
Co., Ltd. creased by .1,331 to 16,751. The gross 
revenue advanced by £22,962 to £936,102. 
The total expenditure (exclusive of income tax and excess 
profits duty) increased by £24,766 to £153,953. The nct 
revenue from all sources fell by £1,504 to £52,149. The bal- 
ance to credit of net revenue, after deducting income tax ard 
excess profits duty, and including £24,259 brought forward, 
is 466,876. [nteriu dividend ds., free of tax; final dividend 
3s., free of tax. General reserve 416.964. Reserve for re- 
newal of plant, 415.000. Balance forward subject to excess 
profits duty, 48.510. The rate. ot exchange fluctuated violently 
during the усаг, the highest quotation being 17 546d. and 
the lowest Yd. ‘The average, however, was L3jd., approxi- 
mately the same as for the preceding twelve months. The 
sight rate on March 3156, 1918, was lodd., as compared with 
944. on March 3lst, 1919. The difference on converting the 
liquid assets and liabilities in Chile at the latter figure was 
£19,339, from which nas been deducted the amount stand- 
Ing to the credit of the Exchange Adjustment Account, 
412.375, leaving £6,964, which has been charged to general 
reserve account | 
The annual meeting was held on 
July 3rd at River Plate House, E.C. Sir 
Cable & Con- J. Fortescue Flannery, Bt., M. P., who 
struction Co., presided, first referred to the death of Mr. 
Ltd. James Callender, son of the founder of 
the couipany, and brother of the manag- 
ing director, who, be said, tor so many years gave the whole 
of his valuable services to the company with such splendid 
results. They also, he said, had to regret the death of Mr. 
W. Roberts, their agent and business manager in Bombay. 
Passing on to deal with the report, the Chairman said that 
the company’s work for the country in the production ot 
War material ceased quite suddenly upon the signing of Ше 
armistice, The company gave practically the whole of ns 
services to the Government during the war period in the 
production of маг material, aud on the conclusion. of tlie 
armistice they Were faced. with the probleii of returning tw 
their ordinary peace work. The management had wade uio»t 
extraordinary strides in that direction during the past six 
months, and he ипи clanu for them au amount of fore- 
sight and pre-arrangement to deal with the situation, which 
was most creditable to Шеш. Since the armistice they had 
made surprising progress in renewing their ordinary сошшег- 
cal work. During the war their works, both in Lancashire 
and at Erith, had been expanded considerably, and new plant 
costing а very large sum had been bought and put to work. 
Much of that plant was quite unsuitable for peace require- 
iments, and they had to get rid of а large proportion 
addition to extensions, they actually buit new works at 
Erith, which were called the Picardy works. Those were put 
up at the urgent request of the Government, and they were 
mainly occupied upon producing telephone cable for field use. 
lhe whole of the plant in those works was quite unsuitable 
lor peace Inanbufactures, but they were adapting the build- 
ings to their ordinary commercial requirements. ‘They had 
received letters of thanks from the Admiralty, the War Otice 
and other Governiuent departinents acknowledging the wr- 
vices Which the company had rendered to the country. The 
scientific branch of their, organisation had been very busy 
during the wur. Many probleius arose which had to be 
solved by experinent and research, and they possessed labora- 
tories and an experimental department Which were second to 
none in the electrical trade, which made most valuable dis- 
coveries upon the problems that were put to them by the 
Government in time of war, and some of those discoveries 
would be useful to the company in the future. Many im- 
provements had been made in details, and perhaps the most 
prominent was the fact that they were now beginning to 
manufacture cable of an extremely high voltage, which would 
be an economy to those who used it, and which if it proved 
to be as successful as they anticipated, would make a great 
change in the use of electricity throughout the world and in- 
crease the demand for electrical apparatus for most practical 
commercial purposes. The obvious advantage of that super- 
voltage cable was so clear that already they had inore de- 
mands for it than they could meet, and they had booked 
large orders of a very satisfactory character. They had had 
many dithculties to contend with arising out of the war con- 
ditions. The question of transit was as dithcult as ever, apd 
he was hopeful that the new Ministry of Transport would 
be & very valuable help to commercial people like themselves 
in organising and co-ordinating the whole of the transport 
services of the country. The prices of raw imaterial showed 
little signs of being reduced, and they must pass on those 
increases to their customers in à fair and equitable manner. 
Perhaps the greatest difficulty of all was the great increase 
in wages. The question of international competition was the 
one which would govern wages in this country, especially 
in trades like theirs, far more than any supposed greed of 
gain upon the part of employers and shareholders, They had 
to compete with foreign countries such as Japan and China, 
where labour was exceedingly cheap, and America, where the 
diligence of the workers was assisted very much by their 
sense of the spirit of competition. The continuous use of 


Callender's 
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machinery by shifts and the desire on the part of the workers 
to give some return for their increased remuneration would 
be the salvation of this country as a manufacturing country. 
By .using their. plant in shifts they took a larger amount of 
service out of capital invested, and that, along with a sense 
on the part of the workers that they and the employers to- 
gether, were competing with other workers and employers in 
other countries, МОй, he hoped, continue Britain in the 
first rank among the manufacturing centres of the world, 
both in electrical and other matters. The business of the 
Anchor Cable Co. had been extraordinarily successful in re- 
gard to its large output for war services. Proceeding to 
refer to.the accounts, he said that the issue of preference 
and ordinary shares which was made last year was sub- 
scribed eleven times over, which showed the confidence of 
the public in the company. The amount to the credit of profit 
and loss was £134,000 as against £121,000 a year ago. The 
appropriation for depreciation of buildings, plant and ma- 
chinery had increased from £17,000 in 1917 to £37,000 last 
year; and they had an available balance of £184,000 as 
against £180,000 in the previous year. The total capital issued 
was now £800,000 as compared with £375,000. Тһе reserve 
was £100,000, as compared with £250,000, the difference being 
accounted for by the shares which had been issued to the 
shareholders. On the asset side of the balance sheet they had 
£522,000 of stock, compared with £365,000 in 1917. On re- 
pairs and maintenance of plant they spent £30,000 last vear. 
as compared with £24,000 in. 1917. In conclusion, he referred 
to the war services of the company's employés, and remarked 
that 817 men joined the Forces, of whom no fewer than 16 
received promotions and decorations, while no less than 
66 had laid down their lives far the county. 

Sir T. О. CaLLENDER, J.P. (managing director), in second- 
ing. the motion, after paying a tribute to the work of his 
late brother in connection with the company, said that during 
the war they had done a lot of important work for the Admir- 
alty in connection. with the submarine warfare, and 
he wished to thank the. staff for their zealous ser- 
vices. He expressed satisfaction that they were getting clear 
of the control which the Government had exercised on the 
supply of various materials. Of all the difficulties which they 
had had that, he said, was one of the greatest. They realised 
that those restrictions were necessary during the war, but 
now that things were different they were anxious as soon as 
possible to get rid of Government control entirely, because 
they were quite convinced that no commercial business could 
be carried. on efficiently when it was under direct Govern- 
ment control or interference. For the first two months after 
the armistice things were very unsettled in the factories, but 
since then the horizon had cleared to a very large extent. 
Those who hesitated to place orders or make contracts had 
now learned that the situation was clear, and that they could 
go ahead, and the difficulty now was not in obtaining con- 
tracts but in making satisfactory arrangements for their exe- 
cution. They had a large amount cf work in hand, and a still 
larger amount in front of them. The Government Electri- 
city . Bill, if carried, would mean a large increase of work, 
and they were making arrangements for dealing with the 
situation. They were extending their plant and getting ready 
for that super-tension work which was going to make a con- 
&iderable difference to the industry. Tbey were finding that 
the heavy expenses, which for many years past had been 
lavished in the research department. was now bringing for- 
ward most fruitful results, and. would in the near. future 
pay them over and over again. There was every indication 
that in the time in front of them there would be а very 
large amount of. work .to be done, and. he. was confident that 
the company would at least get its fair share. He was sorry 
to say that they had had. а good deal of trouble with labour, 
and they were in certain respects stil in trouble. When 
the 47-hour week. was introduced pledges were given that 
additional energy would be put into the work and that the 
shorter hours would be compensated by increased activity. so 
that the output would not be impaired. Those pledges had 
not been fulfilled in some departments. He was pleased to 
sav that as far as their cable hands were concerned they had 
little to ask beyond what they got from them. Every 
month they noticed a distinct improvement in the output of 
the factory, and their relations with the men were of the 
best. On the other hand, their engineering department was 
not so satisfactorv. They were suffering as most emplovers 
in the engineering trade were suffering: from a greatly 
diminished output. Their men worked the’ 47 hours, and 
nothing more was given to the company; no acceleration of 
output took place, and as a result they were behindhand 
with their engineering work, and it cost them more than i£ 
should. That position gave the management great anxiety, 
because they had to meet competition from Japan in parti- 
cular, where already they found that the competition in some 
branches of their business was & matter of serious moment. 
Thev were also looking for competition from the United 
States, and when one considered that а considerable portion 


of their business would depend upon work which came to . 


them from overseas, they were exceedingly sorry that the 
engineering department had not risen to the occasion, but was 
simply plodding along, and that they had not foilowed the 
example set by the cable branch, where things were as satis- 
mo as they were unsatisfactory in the engineering depart- 
" men H E 5 | 

The report was adopted without discussion, 
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20. .... :. "The. annual meeting was held. on 
British Electric July 3rd at the Manchester Hotel, Alders- 
Traction Co., gate Street, Е.С. Мг. E. Garcke, in 

z td. moving the adoption of the report, said 

nis that 2,831 of the company employés 
joined the Forces, of whom 203 gave their lives in the war. 
Коп an operating point of view the problems they had {о 
deal with during 1918 were probably more difficult and 
anxious than any other set of problems ever before experi- 
enced. In pre-war days their chief problem was how to en- 
courage the public to use their services at remunerative rates; 
but in 1918 the problem was how to handle the increased 
volume of business in excess of their ordinary facilities. They 
had a revenue of £12,308 more than for the preceding year, 
and the expenses were £8,205 more. Of the latter increase 
£5,000 was represented by income tax. The circumstances were 
still far from normal, and the directors were unanimously cf 
opinion that the time had not come yet when it would be 
prudent to increase the dividend. The prospects for the cur- 
rent year were good in some respecte, but uncertain in other 
directions. The traffics were keeping up, but the demand for 
electricity in connection with munitions work had fallen off 
abruptly, and that for industrial end domestic requiremerits 
was recovering slowly. It was certain that the expenses 
would show a still further increase; the 48-hour week had 
been in force since April; its effect in relation to revenue 
could not yet be determined, and they did not know what 
coal would cost them next winter. Proceeding to refer to the 
alied undertakings in which the company was interested, he 
said that negotiations were pending for the sale of the under- 
taking in Auckland, New Zealand, to the local authority 
there, and an option had been given to the City to purchase 
it. With regard to the Oldham, Ashton and Hyde under- 
taking the local authorities had given notice to purchase the 
same under the 43rd section of the Tramways Act. The 
arbitration had not yet been fixed, and meanwhile they were 
continuing the working of the undertaking. Some time ago 
negotiations were begun for an extension of the tenure of the 
Potteries Company's concession. In the meantime they had 
been approached by the Corporation of Stoke-on-Trent with 
& view to the purchase by agreement of the undertaking. 
At Sheerness the company now only had the electricity supply 
business. which was developing. Since the closing of the 
books the Wellingborough electricity undertaking had been 
amalgamated with the Electricity Supply Co., Northampton. 
and they had been paid out in cash. As showing the trend 
of the business, Mr. Garcke proceeded to give some aggre- 
gate figures concerning the public utility services of the com- 
pany—the operation of tramways and light railways, the 
working of motor omnibuses, and the supply of electricity— 
omitting the statistics of the London companies, which, he 
said, required separate treatment. Their gross receipts on 
the tram ways and light railways were £1.500,000, showing ап 
increase over the preceding vear of £200,000 or 15.4 per cent. 
The average fare was 1.35d. per passenger, showing an in- 
crease of less than one-tenth of a penny per passenger. About 
half the increase in the year's revenue was due to the larger 
number of passengers and the other half to the small increase 
of fares. In the case of motor omnibuses, the gross receipts 
were 530.000, an increase of £117,000 or about W per cent. 
Here again the larger revenue was due partly to more pas- 
sengers and partly to increased fares. In the electricity 
supply department the gross receipts were 2368.000, showing 
an increase of £80,000. The units sold showed an increase 
of about 10 per cent.. and the average price charged was 
16 per cent. higher than the average price of the preceding 
year. Those figures showed that in the past vear they had 
done a larger volume of work at slightlv increased prices. 
Taking the three departments together, their gross receipts 
were £2,400,000, an increase over the preceding vear of 
£400,000, or 20 per cent. In regard to the expenses, taking 
them in the aggregate for the three departments. they were 
£1,600,000, showing an increase of £283.000, or 21 per cent. 
The balance or gross profit was £793.000, an increase of 16 
per cent. These figures showed conclusively that the busi- 
ness was @-progressive one, and that if they could make fair 
charges for the services they rendered it was a moderately 
profitable business. The amounts set aside for renewals might 
seem large, but during the war it had been impossible to 
get the labour and material for the necessary works of renova- 
tion, and even now those scarcities were so great and the 
Prices so high that much of the work had to be deferred. 
The results of the working of the London companies for the 
past year had again been disappointing, for they had had no 
dividend for the past year on their shares—not even on the 
cumulative preference shares—in the Тою оп and Suburban 
Traction Co. If the London figures were included in the 
general statistics of results which he had given them. thev 
would only strengthen the good case they could make that 
the fares and electricity charges were inadequate.. The 
reasons for the poor results shown by the London companies 
In comparison with the results shown by the provincial com- 
panies could not be explained in a few words. The situation waa 
verv complex. Put brieflv, the bad results were due chiefly 
to increase of expenses. In the case of the North Metropolitan 
Electric Power Supply Co., owing chiefly to the large rise in 
the price of coal, no dividend could be paid on the ordinarv 
shares for 1918. compared with 10 per cent. paid in 1917. The 
Metropolitan Electric Tramways Co. had been able to increase 
some of the fares, and it was hoped the results for this year 
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would show some improvement. The London United Tram waye 
Co. had been permitted by the Board of Trade to make some 
increase of fares up to ld. per mile. An encouraging feature 
of the situation was that plans for reducing the wasteful 


competition between the tramways and the cm of the 


- 


L.G.O.O. were now on the point of completion. The question 


of fares on tramways and omnibuses and of charges for 
"electricity had always been the vital factor of their business. 


They might economise in every possible way and they might 


increase the efficiency of their administration to the utmost 
. possible extent, but the efforts which they might make in 


those directions could only inadequately compensate for the 
depreciation in the purchasing value of the penny when ap- 
plied to the payment of wages and the purchase of materials. 
Since the war the costs of labour and materials had on the 
average more than doubled, and thev had not been able to 
make anything like a proportionate increase in their charges. 
In that respect they were in an entirely different position 
from that of every other business. Their prices were limited 
bv statute, and, some cases, they were practically unable 
to charge even the authorised rates, because of public opinion 
and the pressure from local authorities. During the war 
when this situation became exceedingly difficult, the Govern- 
ment departments promised their assistance, but the Statutory 
Charges Act which was passed last vear for the purpose of 


. affording electric supply, tramway and other statutory under- 


takings some relief from the burden of war conditions, autho- 
rised in the case of companies only a temporary increase in 
the maximum rates of charge, sufficient to make good only 
three-quarters of their pre-war ordinary dividend, and then 
only in those cases where a reduced profit to that extent 
could be shown to be due to the war. Local authorities, on 
the other hand, were better treated under the Act, and might 
obtain power to increase fares to an extent sufficient to meet 
their interest and minking fund charges. It seemed extra- 
ordinary that people who, in ordinary commercial affairs, 
accepted as an axiom the principle that increased cost of 
production must find expression in increased price, would 
not accept that principle when it was applied to public utility 
undertakings in the hands of private enterprise. Tt did 
not seem to be sufficiently recognised that there were physical 
limitations to the available transport services and that many 
months must elapse and considerable capital expenditure ve 
incurred before they could be augmented. The electric power 
house, permanent way, rolling stock, were all designed to 
deal with а given volume of traffic, and if this was exceeded 
Һу reason of exceptional conditions, there was absolutely no 
way of immediately satisfying the increased demand. The 
provision of increased travelling facilities in order to avoid 
overcrowding entailed large expenditure on new works, rolling 
stock, &c. Had the critics of public service companies con- 
sidered how this fresh expenditure could be provided? At 
present the capital invested in those undertakings was not 
adequately remunerated. The average return on the whole 
of the capital of about £160,000.000 invested in electric trac- 
tion companies was only 34 per cent., and on the proportion 
of capital represented by ordinary stock it was only about 
12 per cent. Improved public services could only be provided 
by private enterprise when it was recognised that there must 
be a fair deal between the public who used the services and 
the undertakers who provided them. The chairman then re- 
ferred at some leneth to the Ways and Communications Bill. 
which, he said. affected their tramways, light railways, and 
omnibus undertakings: and the Electricity (Supply) Bill, 
which affected their various electric lighting and power under- 
takings. The Ways and Communications Bill contained some 
very "desirable provisions in regard to the co-ordination of 
Government control. Instead of tramways, light railways, 
and omnibus undertakings being under the control, as at 
present, of several separate Government departments, all 

matters affecting those industnes would, if the Bill became 
law, be under the authority of one Ministry. That was an 
improvement in Government organisation which they had 
reasons to appreciate highly. But the new Ministry took 
over not only the existing powers of various departments; it 
also acquired new and additional powers of a wholly unpre- 
cedented character, and whether that would tend to an im- 
provement or otherwise was entirely a question of the spirit 
in which the important functions were performed. The Bill 
save autocratic powers to the Ministry for two vears, at 
least. to control and manage tramways and other road traffic 
(among other services), and to establish new services as it 
thought fit. The Minister would be able to improve, alter, 
impede, or destroy anv of the undertakings which he con- 
trolled, and there would he no appeal against his decision. 
The owners of transport enterprises might be required to 
submit their propertv to the arbitrarv control of a Govern- 
ment department. Whether that would be for the benefit or 
detriment of the owners it was impossible for anyone to say. 
The only certainty about the situation was the uncertainty 
of the results of the pronosed legislation. One noteworthy 
provision of the Bill which showed the trend of present-dav 
legislation was that tramwaxs belonging to local authorities 
were excluded from the onerations of the Bill. Turning to 
the Electricity (Supply) Bill. the point of immediate import- 


ance was the question of the terms npon which it was sug- ` 


cested that the generating stations should be purchased by 
the District Boards. The Bill provided that the price to ^e 
naid should he the cost of construction less depreciation. Tn 

most cases that Su not be as favourable as the terms 


under which the companies at present held their rights, and 
in the case of electric power supply companies, the terms 
suggested in the Bill were бше inadmissible. A power 
company received its rights in perpetuity, because it had to 
be compensated by long tenure for the obligation 1t undertook 
to develop the business during the first years at great cost 
without profit. This Bill gave no compensation whatever 
for past losses, nor for disturbance, nor for the sacrifice of 
future gains. They were to bear the loss where there had 
been depreciation in value of the plant, but they were not 
to have the benefit of any appreciation in value of the business 
which they had built up and carried on with inadequate 
return. Some of their undertakings which had not perpetual 
rights were not purchasable under the present Acts and Orders 
for many years, but under the Bill the contemplated District 
Boards would be empowered to take the heart out of an under- 
taking on the terms he had inentioned, and with regard to 
the remaining distribution system they would be left in an 
unsatisfactory position because, not having control of their 
own heart, they would not be able to regulate their activities. 
Therefore, they said the District Boards should not be еш- 
powered to buy part of their undertaking without buying 
the whole, and the purchase price should not be less favour- 
able than that to which they were entitled under their pre- 
sent rights, arid they should receive reasonable compensation 
for anticipating the date of purchase. The existing legislation 
was none too favourable to private enterprise as was officially 
admitted, and they Bad reasonable grounds for expecting 
amelioration of the terms; but the proposed legislation, what- 
ever might be its effects on the organisation and development 
of the industry, certainly did not attempt to improve the 
position of investors. Private enterprise men did not ask 
to be spoon-fed, but they saw a tendency to exclude them 
from the meal they had helped to produce, and they sald 
that such treatment was neither fair to them nor encouraging 
to further enterprise of the same kind. The serious thing 
for the country was that a breach of a Parliamentary bargain 
made with a particular industry affected prejudicially not 
only that industry alone, but undermined the confidence of 
all other industries that might be similarly affected. All 
sections of the community should be able to look to their 
Government for that measure of protection which was com- 
patible with the general interests. They were not making 
destructive criticisms. of the Bill without at the same time 
offering constructive suggestions, The private enterprise 
interests in the industry were practically unanimous in advis- 
ing the Government to limit legislation to the appointment 
of Commissioners, who were qualified to examine the facts 
of each particular case, and advise the parties concerned and 
Parlament as to the best steps to be taken. They were 
strongly convinced that owing to the complexity of the tech- 
nical, administrative, and financial problems, it wonld be 
fonnd altogether impracticable to deal with the situation by 
means of District Boards composed of local authorities, con- 
sumers, labour, and private enterprise, as proposed by the 
Bill. Each case should be separately considered on its merits 
hy some impartial authority, capable of applying general 
experience to individual cases. The electrical legislation of 
the past had produced complexities which could not be dis- 
entangled bv a rigid and uniform scheme for the whole 
country. The ideal way of dealing with the situation would 
he to make a new start on a clean slate. but as that was 
constitutionally impossible, the only sound and logical wav 
was to produce a consistent system by evolutionary methods 
based on wide experience. That could be accomplished by a 

qualified and permanent Board of Commissioners picking up 
the threads one by one, unravelling the knots, and gradually 
producing order out of chaos. While it was his duty to 
warn them of the rocks ahead, he had no desire to alarm 
them unnecessarily. The important question at the moment 
was whether the Government could be persuaded to give the 
matter reconsideration. They would not relax their efforts 
to obtain necessary amendments in the Electricity Bill, and 
they were entitled to hope that amendinents would be made. 
The Home Secretary, in introducing the Bill on second read- 
ing, Мау 4th, testified to the good work done by the com- 
panies, and gave assurances of the Government's attitude of 
wishing that fair play should be given to them, and that the 
services rendered bv theim as pioneers of the industry in face 
of great difficulties should he recognised. Не said the Govern- 
ment “is anxious to avoid as far as possible anything like a 
reflection upon those who have been the pioneers of electricit v 
and anything like a hardship upon those to whom reallv is 
due the development that has already been made." The Bill 
as framed was not reconcilable with those sentiments. The 
spirit of the Bill was not the mind in the speech. He could 
not believe that the Home Secretary expressing those views 
would not he open to the conviction that the Bill must oe 
ainended. He could cive them another good reason for his 
confidence that the Government would alter the Bill when 
its full meaning was understood. The Chancellor of the 
Exchequer. the other dav, when he invited city men te 
subscribe to the new loan, said: Тһе greatest asset of the 
British Government is its good faith... He would sooner 
go a little bevond the bond than have any people sav that 
the British Government had dealt sharplv with them. and 
had failed to carry out the expectations which it had raised.“ 
With those assurances from members of the Government, 
thev could relv that injustice would not be done. Therefore 


while they must leave no atone unturned, and they wanted 
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the help of the shareholders to get their representations con- 
sidered, he asked them not to be alarmed. If, however, they 
failed in their efforts to obtain reasonable amendments, while 
they would be bitterly disappointed they would not be dis- 
couraged, for the resources of enterprise would not be ex- 
hausted. They would find fresh fields and pastures new. 
They would, of course, have to adjust their organisation to 
the changed conditions, but change provided opportunities 
tor enterprise, and with the large financial resources the 
commanded, and the efficient organisation for doing wor 
which they had developed, he did not despair of the ability 
of the company, with its wide experience, to find suitable 
and fruitful fields for its activities. The all-important thing 
at this juncture was that they should clearly understand the 
difficulties with which they were confronted, and meet them 
judiciously with courage and hopefulness. 

Mr. P. D. Tuckrr, in seconding the motion, remarked that 
they were passing through a period of intense difficulty—a 
transition period, but provided they were fairly treated by 
the governing authorities--and his own feeling was that in 
the interests of the public whom they served they eventually 
would be fairly treated— with the increased prosperity of 
the working classes, who were their principal customers as 
far as transit were concerned, and with the prospect there 
was for the development of the electric supp$v industry which 
undoubtedly was now coming into its own, they might look 
forward with confidence to the future. Не had reason to 
believe that the American Government were considering 
whether public utility companies ought not to be put in a 
position as a matter of right to call upon the controlling 
authority to authorise them to grant rates sufficient to enable 
them to secure a minimum return upon the capital which 
had been properly expended in the undertakings. Similarly 
in this country he thought it would be essential before long 
for Parliament to recognise that if the working man was 
entitled to à minimum wage, capital equally must have its 
minimum return if fresh money was to be found to provide 
the services which the publie required. ; 

The report was adopted. 


The Société des Cables de Lyon, after 


French writing off £29,000 for depreciation, reports 
Companies. net profits of £13,000 for 1918, permitting 
of the payment of a dividend of £2 per 

share. 


The Societe d' Electro-Chimie reports net profits of £62,000 
for 1918, as compared with £50,000 in the preceding year. 
It is intended to pay a dividend at the same rate as in 1917, 
namely, £2 per share. 

The Société а Electro-Chimie dz Bozel reports net profits of 
£40,600 for 1918, as compared with £40,000 in the preceding 
vear. The dividend in 1917 was 175. 7d. per share, which rate 
1s expected to be maintained for last year. 

The Société Anonyme Westinghousz reports gross profits of 
£91,000 for 1918, as contrasted with £162,000 in the previous 
vear, and net profits of £106,000 and £129,000 in the two 
vears respectively, inclusive of the balance brought forward. 
It is intended to pay a dividend of 6s. 4.8d. per share on the 
capital of £640,000. 

The accounts of the Société Industrielle des Telephones show 
gross profits amounting to £339,000 for the year ended June 
30th, 1918, as compared with £373,000 in the preceding yeur. 
After allocating £100,000 to depreciation, the net profits total 
£163,000, and the directors recommend a dividend of £l 12s. 
per share on a share capital of £720,000, being the same rate 
as in 1916-17. 

The Société Anonyme Westinghouse reports gross profits of 
£35.000 for 1918, or practically the same as in the pre- 
ceding year. the balance available for disposal rising to 
£75,000 with the inclusion of the amount brought forward. 
The directors recommend the payment of a dividend of £1 per 
‘share, whereas no distribution was made for 1917. 

The report of the Société Electro-Chimique de Giffre for 1918 
refers to the necessity for an amalgamation of the works in 
France in order to mect foreign competition. The directors 
had entered into conversation with other companies with 9 
view to the establishment of a closer connection, and a scheme 
of fusion with these companies would be presented to the 
shareholders before long. The gross” profits amounted to 
£53,000, and a dividend at the rate of £2 1s. 7d. per share has 
been declared on the old capital and £l 0s. 9d. per share on 
the new shares. 

The Compagnie Francaise Thomson-Houston reports gross 
profits of £877,000 for 1918, as compared with £455,000 in the 
preceding vear, the large increase being due to the absorption 
of the Société d’Eclairage Electrique and the general develop- 
ment of business. After deducting general expenses, interest 
charges, &c., setting aside £127,000 for depreciation, the net 
profits are returned at £369,000. It 1s proposed to pay a divi- 
dend at the rate of £1 12s. per share, both on the old and 
new shares, being the same rate as in 1917. but in order to 
do this the premium realised on the new ehares has had to 
he drawn upon to the extent of 259.000. 

The directors of the Ateliers de Constructions Electriauca 
du Nord et de l'Est (Jcument), reporting to the shareholders 
at the meeting held on June 14th, stated that the Jeumont 
. works had been operated bv the Germans for the enemy army 
. during the whole period of the occupation. When the com- 
pany resumed possession after the departure of the enemy it 
was found that the buildings on the whole were in good 
condition, but that considerable quantities of raw materials, 


manufactures, and machine tools had been removed. The 
rolling mill, for instance, together with the wire mill and the 
cable factory having been almost entirely cleared of their 
plant. The foundries were intact in so far as the buildings 
were concerned, but an overhead traveller and & portion of 
the plant and patterns had been carried away, as also had 
a large number of the machine tools in the big machine shop. 
Work was being partly resumed at the foundry. The directors 
were taking steps to secure the return from Germany of the 
plant which could be identified. The large works established 
at Plaine Saint-Denis in 1917 for the construction of all kinds 
of machines had enabled the company to await the resumption : 
of activity at the Jeumont works. It was necessary under 
the circumstances again to postpone the submission of balance 
shect and profit and loss accounts. 


The directors of the Elektrizitats А.б. 
Concordia, of Cologne, recommend the 
payment of a dividend of 10 per cent. for 
1918, as contrasted with 129 per cent. in 
the previous year. . Е 

The A. G. Mix £ Genest, of Berlin-Schoneberg, reports for 
1918 only a small surplus, which merely serves for making 
provision for depreciation. The unfavourable result is attn- 
buted chiefly to the decline in the bulk production of muni- 
tions, the result of the war, and the devastating effects caused 
to the general situation by the revolution. Two war dividends 
of 18 per cent. have been paid, and a rate of 15 per cent. was 
distributed for 1917 on a larger amount of share capital. 

The report of the Akkumulatoren Fabrik A.G., of Berlin 
and Hagen, whose dividend at the rate of 20 per cent. for 
1918, as against 25 per cent. in 1917, has already been an- 
nounced. shows that the net profits amounted to £148,000, as 
compared with £126,000 in the preceding year. It was pos- 
sible to arrange with battery owners for a wartime increase 
in the charges for maintenance under existing contracts, aut 
material losses were incurred under this heading, and’ a 
similar state of affairs was expected for 1919, notwithstanding 
the larger income from this source. 

The Ges. fur Elcktrische Unternehmungen, of Berlin, which 
was Interested in the Société Financiére de Transports et 
d'Entreprises Industrielles, of Brussels, to the extent of 
nominally £200,000, is reported to have succeeded in dispos- 
ing of this investment to neutrals at a profit, and the result 
is the recommendation of an increase in the dividend from 
5 per cent. in 1917 to 6 per cent. last year. The net profits 
amounted to £224,000, as compared with £185,000 in 1917. 
It is stated that as » result of the disposal of the Belgian in- 
terests, and the large provision made for depreciation, no 
losses can take place on the company's foreign investments 
in the future. 

The Land und Seekabelwerke A.G., of Cologn--Nippes, 
report that notwithstanding the cancellation of large contracts 
for purely Army purposes, the orders brought over from 1918 
were suflicient to provide adequate work for the present, and 
the further development would depend upon the course taken 
by the political situation. Having allotted £26,000 to. the 
depreciation account, as compared with £19,000 in 1917, the 
net profits are returned at £41,000, as against £37,000 in 1917. 
The directors recommend а dividend at the rate of 12 per cent. 
on share capital of £300,000, this contrasting with the same 
rate on less capital in the previous year. | 

The report for 1918 of Julius Pintsch, A.G., of Berlin, states 
that the transition from war to peace manufactures had pro- 
ceeded without particular interruption. Notwithstanding the 
possession of a large stock of orders, it was impossible to 
foresee what the future prospects of peace manufacturing 
would be. Indications, however, were increasing that neutral 
countries were disposed to place their orders preferably with 
Allied countries than with German firms, despite the higher 
prices, as doubts were entertained concerning the efficiency of 
German industry, particularly in regard to the uncertainty 
of the time for delivery being maintained. After writing off 
£93,000 for depreciation, as against 451.000 in 1917, the 
amounts exhibit net profits of 494.000. as compared with 
0134.000. It is intended to paw a dividend at the rate of 
10 per cent., as contrasted with 14 per cent. in 1917. 


German 
Companies. 


Stock Exchange Notice.— The following are to be ofi- 
cially quoted: 

Electric Construction Co.. Totd.—75.800 ordinary shares. of 
£1 each, fully paid (Nos. 224,201 to 300,000). | 

Anglo- Portuguese Telephone Co., Ltd.—.\ further dividend 
of З per cent., less tax, inaking 6 per cent. for the year, is 
recommended in the annual report. £10,000 is put to re- 
newals fund and £38,207 carried forward. | 


Wemyss & District Tramways Co.—In respect of 1918. 
further dividend of 6 per cent. on the ordinary is announce}, 
making 10 per cent. for the vear, less tax. An extra 14 per 
cent. ts payable on the 6 per cent. preference shares, and 
£3,000 is put to reserve, leaving 41.046 to carry forward. 


Calcutta Electric Supply Corporation, Ltd.—Units sol 
to consumers during five weeks ended Mav 30th, 1919. 
3,339,149. compared with 3,297,451 units in the corresponding 
five weeks of 1918. | | 

Eastern Extension, Australasia & China Telegraph Со.. 
Ltd.—Interim dividend for the three months ended March, 
3s. per share, free of income tax. 


Gravesend & Northfleet Electric Tramways Co.. Ltd.— 
Dividend, 3 per cent.; to reserve, £1,000; forward, £1,737. 
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Veritys, Ltd.—The directors announce a dividend of 7 per 
cent. per annum (7s. per share) on preferred ordinary shares 
for half-year, making 7 per cent. for year; £1,000 to reserve 
against debts; £2,769 for depreciation.—Financial Times. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for the quarter ended June 30th of 15s. per cent. on the ordi- 
nary stock and £1 10s. per cent. on the preferred stock, 
less tax. 


Edmundsons’ Electricity Corporation, Ltd.—Year ended 
March, 1919. Total available profit £13,765. Cwm. prefer- 
ence dividend £12,000; carried forward, £6,765. 


Bell Telephone Co., of Canada.—Ouarterly dividend of 
2 per cent., less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THE last week of the new Loan Campaign has brought, as 
it was expected to do, a certain amount of dullness in Stock 
Exchange markets, but the result of the Loan as a whole 
has been surprisingly slight, seeing how urgently it appeals 
to patriotism and the pocket. So far as the electricity section 
is concerned, the main feature is still the weakness in the 
shares of the London supply group. It is pretty generally 
agreed that the depression of the past fortnight is largely 
due to the vigorous methods employed in opposing the 
Government's Electric Supply Bill. Holders of shares have 
been frightened by the language used in some of the circulags 
sent out by the companies, and the protestors 1night perhaps 
have been well advised to word their appeals rather less for- 
cibly. The Midland Electric Corporation for Power Distri- 
bution circularised its proprietors with reference to the Bill 
stating that if this Bill becomes law in the form in which it 
has been introduced in the House this company, in which 
you have invested, may possibly suffer severe loss." So far 
as price movements are concerned, there is not much quot- 
able change, but the tendency continues heavy, and,there 1з 
no inducement for buyers to come forward. County of 
London are a bright exception, with a rise to 104, but falls of 
à occurred in City Lights, St. James and Westminsters. 

Proposed nationalisation of coal, electricity, railways, &c., 
has its effect upon home railway stocks with the rest. The 
market is generally heavy. The Underground companies put 
forward an interesting case before the Select Committee of 
the House of Commons on the subject of London traffic. It 
was pointed out that from 1908 to 1913 the average rate of 
dividend and interest paid by the Tube companies rose from 
1.62 to 3.18 per cent. There was a small drop in the first 
year of the war, but it has since risen a little to 3.59 per cent. 
The increase in passengers has been colossal. In 1908 the 
Underground carried 147 million people; in 1918 there were 
900 million passengers, and the extraordinary part of the 
whole thing is that the number increases every month. 

Underground Electric Income Bonds at 944 are 4 down, 
and the £10 shares have fallen 5s. to 33. Districts have 
dropped to 24. No changes have occurred in the other stocks 
of the Underground lines. In the foreign group, Brazil 
Tractions have lost а point, and the Mexican utilities are 
generally rather lower. On the other hand, a dozen or so 
of the American and Canadian utility companies’ bonds and 
shares have moved upwards, and show gains of one to three 
points on the week. Most of the certificates are held on the 
other side of the Atlantic, and movements in prices have 
little more than academic interest for this country. There is 
talk, however, of an early re-establishment of an American 
market in London, which pre-supposes the return of Ameri- 
can securities to this side, for obviously there cannot be a 
market unless there are shares with which to supply it. 
Shrewd observers are hinting that their Transatlantic cousins 
will see to it that prices are maintained until, at all events, 
a market is restarted here. 

Abrupt falls in Marconi shares are associated with fears 
regarding the issue of the company’s claim against the 
Crown. The ordinary came down with a run to 5 3-16 before 
a rally to 5$ occurred. Marconi Marines gave way to 3 1-32, 
Americans to 30s., Canadians to 16s. 6d. From these levels 
there was a recovery, and while the market remains in a very 
ае state, the respective prices of this trio аге 31, 318s., 
and 178. 

The Great Northern Telegraph Company's report is excep- 
tionally interesting by reason of its forecast of post-war con- 
ditions as applied to cable concerns. No less than £148 270 
profit accrued to the company through exchange, and this has 
enabled maintenance of the 22 per cent. dividend. The com- 
pany recently celebrated its 50th birthday, and, in honour of 
the occasion, it divided £55,555 by wav of gratuities amongst 
the staff, and gave £13,889 to Copenhagen University, the 
Interest on which latter amount is to be applied to research 
work and development of electro-technical problems. 

All cable companies will be affected bv the eame kind of fac- 
tors to which the Great Northern report alludes as likelv to come 
into play now that the war is over. Telegraphic codes will be 


‘Electrics at 221 are 108. to the good. 


brought in use again, to the shortening of cables and diminish- 
ing of receipts. The building of powerful wireless stations 1s 1n- 
-dicated as another way whereby revenue may lessened. 
Finally, says the report, it should be taken into account that 


the conveyance of postal matters by aeroplane is likely to 


supplant, to а certain extent, short-distance telegraphy. The 
company is facing quite novel conditions, and numerous 
new arrangements will have to be made before the uncer- 
tainty which at present prevails as regards the future will 
have disappeared." As a frank and intelligent statement by 
the board of a company, the Great Northern report deserves 


recognition, and, although its service is unique in some re- 


epects—especially as it concerns Russia—the broad features 
are not dissunilar from those which, as already observed, 
relate to other cable companies. 

At 3l, Great Northerns are £1 down on the week. West 
India and Panama ordinary have fallen 1-16. Callender's 
preference regained 25. 6d. of the dividend deducted at the 
end of last month. 

It is officially announced that a new company called the 
Enfield Ediswan Cable Works, Ltd., has been incorporated 
with a capital of £200,000, divided into as тапу ordinary 
shares of £1 each, which has acquired the Enfield Electric 
Cable Manufacturing Co., Ltd. English Electries have 
been down to 20s., but are now rather better. General 
Ediswan 5 per 
cent. debentures gained 2 points. Apart from these move- 
ments the market for manufacturing shares is quiet, and, if 
anything. the tendency is a little dull. In the rubber list the 
price of the produce, at IS. 93d. per Ib., shows a farthing or 
во improvement, but business in this market is very slack, 
and is entirely overshadowed by the excitement in the all- 
popular oil department. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Номи ErnmormicrrY CowpARIBS 
Dividend Price 


„55 July 8, Tield 
1917. 1918. 1919. Rise or fall. p. o. 
Brompton Ordinary. ee ео 10 8 64 — 46 1 6 
Oharing Croes oo co 4 4 8 — 6 18 4 
о. е do. 4 Pref... & 4 = 618 4 
Chelsea.. ee ee ee ee 6 8 — 419 4 
City of London es T a 8 8 u — 619 0 
do. do. 6 per cent. Pref, ee 6 6 10 => 6 00 
County of London - 1 1 104 + 6 18 8 
do. o. Operoent. Pref. 6 0 10 — 6 00 
Kensington sè ee 1 6 "€: 8 5 0 
London Eleotrio  .. T „ Nil Ni 1 — Nu 
do. do. 8 per coent, Pref... Б ᷣ 6 — 3 14 10 
e T T T » | 6 B — 8 6 8 
0. 4 E cent. Pref. .. 44 4 da xd — 618 © 
St. James and Pall Mall. 9 10 64 — i 76 6 
South Gondon ee ee oe b 6 2 — 7 6 6 
South Metropolitan Pref, .. o 7 1 abi — 816 1 
Westminster Ordinary .. .. 9 8 55 — 1i 1 2 8 
TELEGRAPHS AND 'CTELEPHONBS, 
Anglo-Am. Tel. Pref, өө oe 6 6 973 — 6 8 8 
do, t. ee ee 1% 88/6 42} — à 7 В 6 
Chile Telephone ee oe ee 8 8 1 — 614 4 
Cuba Sub. Ord. ee ee ee 3 3 11 — eg 4 5 
Eastern Extension ee ee oe 8 8 16 — *6 0 0 
Eastern Tel. Ord. .. ee - 8 .8 1614 — 419 1 
Globe Tel. and T. Ord. ee ee 7 8 16 — 66 0 0 
do. do. Pref, ee ee 6 6 104 — 6 14 8 
Great Northern Tel. eo es N 23 ВІ —1 туо 
Indo-European 0 0 ee ee 18 18 65 — 6 18 9 
Marooni T T .. e 00 20 5 — i 811 6 
Oriental Telephone Ord. ..  .. 16 10 9 — 490 
United R. Plate Tel. eo ee 8 8 7 xd — 5 9 0 
West India and Panama .. ee 1/8 1/8 1172 — d 4 15 6 
Western Telegraph C NEC xd — «16 8 
Номи Rans, 
Central London Ord. Assented .. 4 4 — 6 6 0 
Metropolitan oe oe ee oe 1 1} 96 — 4 16 o 
do. District os .. Nil Nil 94 — 4 Nil 
Underground Eleotrio Ordinary.. МП Nil B —} Nil 
do. до, “А” ee Nil Nil 9/6 — Ni) 
do. do, Income .. 4 5 044 — $ % 6 i0 
Forgien Trams, &о, 
2 Sup. 6 per oen Pret. .. A Na 4i — 664 
O- 0 . T8 Pref. ee B 1 — — 
do. 40. ind Prei. — — М = : = 
до. до. 6 Deb... ee 6 B 67 — 7 9 0 
Brasil Tractions ee ee ee — == 62 —1 — 
Bombay Eleotrio Pref, ..  .. 6 6 11 — 5 1 7 
British Columbia Eleo. Rly. Proe. — 5 б 574xd — 814 v 
do. do. Preferred Nil 2 469 xd — 576 
do. do. Deferred Nil N 44 — Ni) 
do. do. Deb. .. th 61 — à 6 17 10 
Mexico Trams б per cent. Bonds. WN Ni 614 -- Nil 
do. 6 percent. Bonds. Nil Nil 504 -— Nil 
Mexican Light Common .. . Nil Nil 87 —1 Nil 
do. Pref. oe ee Nil Nil 51 — Nil 
do. lst Bonds.. „ Nil Nil 644 à — 
| MANUFACTURING | COMPANIES. 
Baboock & Wilcox oe eo 16 16 34 — 818 0 
British Aluminium Ord. .. .. 10 10 14 — 514 5 
British Insulated Ori. 25 124 2 — 611 1 
British Westinghouse Pref, oe 7% 8 275 aoe 519 0 
Callenders e не „ 25 85 10+ — 6 5 0 
. do. Pref, ee ee ee 5 64 + à 6 B 10 
Castner-Keliner .. .. .. 5 90 2 — 7 5 6 
Edison-Swan, A" e e = — 1 — 600 
do. do. bpercent Deb, .. 4 b 164 +2 610 9 
Electric Construction ... .. 10 10 1% — 8 8 5 
Gen, Elec. Pref, ee ее eo 6 64 104 ха — 6 8 U 
do. Ord. ee ее ee 10 10 93 + à 94 9 U 
H ejy .. eo ee ee ee 25 95 Д — 6 ч 6 
do. 4 Pref.. ee ee ee 4 43 — e 0 0 
Indis-Rubber,. ee eo ee 10 10 174 — *6 17 4 
Riemens Ord... ee T ee — 10 7 — 6 0 0 
Telegraph Con ee ee ee 920 20 254 — 418 € 


*Dividends paid free of Income Tar, 


expected to let, taking one year with another,’ 
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THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 


(Concluded from page 80.) 


Valuing and Assessing Electrical Undertakings. 


Bx BAILIE WILLIAM В. SMITH, O. B. E. 
(Abstract.) 
Because what are known as public utilities have come 
into existence since the principles and methods of valuing 


and assessing for rating purposes were formed, it seems 
necessary that now the whole question of valuing and assess- 


ing euch undertakings should be considered and put on a 


proper basis, in accordance with modern conditions. Especi- 
ally is this urgent in the case of electricity, as its whole future 
position 1s before Parliament and the country. 

Electrical undertakings are about to be grouped into large 
areas without reference to the limited boundaries of parishes, 
cities, or even counties, and it seems reasonable that the 
assessing and valuing of such electricity undertakings should 
be put on a new and broader basis immediately, otherwise 
there is sure to be a large amount of uncertainty as to the 
application of the provisions of the old Acts to the new 
conditions, and the probability of many actions in the Courts. 

The report of the committee appointed by the Board of 
Trade to consider the question of electric power supply, on 
which is founded the present Electricity (Supply) Bill, states 
(paragraph 80) :— 

‘t The local rating system as applied to electric transmission 
mains must greatly and, we think, unjustifiably interfere 
with the supply of cheap power and enhance its cost. As the 
use of electricity has come in since the Acts on Valuation and 
Rating were framed, it seems necessary that they should be 
revised. Their application to electricity undertakings and 


GERMAN SUBMARINE 


appliances should be settled on economically sound principles 
and clearly defined. The matter is one which calls for the 
immediate attention of the Government.“ 

An important part of the reconstruction scheme of the 
Government is the supply of electricity at the lowest possible 
price; therefore, we must see that such undertakings are 
fairly valued for rating purposes, and not over-burdened with 
rating charges, imposed under some obsolete law or principle, 
not justly applicable to the present circumstances. 

In England, a large part of the valuing is still done on the 
principle laid down by the '' Statute of Elizabeth, 43 Eliza- 
beth c. 2. The poor rate is still made by Overseers—even 
on public utilities—except in parishes which have some local 
Act, but in all cases the limit of area is the parish. 

In Scotland, public utilities, railways, canals, tramways, 
gas and electricity undertakings are valued by one official, 
H.M. Assessor of Railways and Canals in Scotland, and we 
in Scotland prefer that method, as it ensures more uniformity 
over the country. But, of course, he has to make the valua- 
tions in accordance with the directions contained in Acts 


of Parliament; and these Acts, whether applying to Scotland 
or England, require thorough revision. 


The basis of valuation seems to be the same in both Eng- 
land and Scotland; it is calculated on revenue. The gross 
value is the rent at which a property might reasonably be 
' or " the rent 
which & hypothetical tenant would be willing to pay." 

In the case of & public utility such as an electricity under- 
taking, which is supposed to be let, the letting value is de- 


termined by ascertaining the gross revenue, then deducting 


from it the working and management expenses, maintenance 


and renewals of mains and works, insurance, &c., which 


gives what the hypothetical tenant might be supposed to 


pay for it as rent, and that is taken as the rateable value. 


But this method of valuing makes no allowance for any 
eum eet aside as einking fund, and therefore penalises an 


ELECTRIC VEHICLE AT 
LIFTER. Ipswicu. SLIPWAY. 


These snapshots, for which we are indebted to Mr. Arch. J. Howard, A.M.LE.E., borough electrical engineer, Taunton, 
represent scenes typical of the lighter side of the three days of the Convention. 


undertaking which is keeping itself on a sound financial basis 
by providing for sinking fund. Mr. Robert Wilson, treasurer 
of ine Glasgow Water Department, in & paper read in 1908, 
eaid :— 

By Act of Parliament, the public bodies holding such 
water works are ess ir to set aside as a sinking fund a 
certain percentage on all borrowed money, and to meet that 
sinking fund, an additional assessment has to be levied on 
all consumers of water. This additional assessment is in- 
cluded in the general revenue of the undertaking, and is thus, 
under the method of valuation before explained, added to the 
rental in the different parishes, and made liable for local taxa- 
tion. In other words, they are bound to pay taxation on sums 
raised to pay off their capital debt. 

That this method of valuation is unsound may be seen 
at once by eupposing the sinking fund to have cleared off the 
whole debt. The sinking fund would then cease, no interest 
would be payable, and under the present method of valuation 
the works would have no taxable annual value.“ 

The Glasgow Corporation Electricity Department has been 
taxed on £1,655,000 capital debt, paid off by way of sinking 
fund and depreciation. 

I would recommend that a reasonable basis of valuation 
should be on a profit-earning basis only. In the case of 
publicly-owned undertakings, the amount paid in interest on 
borrowed capital, and in the case of companies the amount 
paid in dividends to shareholders, should be taken as the 
assessable value. This seems to be equally fair in both cases. 
The other part of the problem is how to make a fair alloca- 
tion of the assessment among the various parishes in the 
area containing the undertaking. In Scotland that is done 
in water, gas, and electricity undertakings, by dividing the 
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A SEAPLANE ON THE 


amount among the various parishes in which the undertaking 
15, or through which it passes, in proportion to the capital 
expenditure in each parish, no difference being 1nade between 
u revenue-producing parish and one producing no revenue. 
This seems а grossly unfair method, and in a scheme of link- 
ing-up by either underground or overhead cables, would im- 
pose an expenditure in rates that cannot be justified. 

Another anomaly is that where the water main passes 
through a burgh it is rated on only one-fourth of its value; 
and this provision also applies to tramways, gas pipes and 
electricity mains. 

An electricity undertaking might lay down a large and 
expensive cable between two or more stations as a stand-by, 
to be used only in case of a break-down or other emergency, 
yet, if valued and allocated on the line of its original cost, 
it would have to pay the same amount of assessments on it 
as if it were in constant use and helping to produce a large 
revenue. 

If electricity mains and cables are to be treated in this 
manner, it will add appreciably to the cost of current, and it 
does not appear to be right to saddle the undertakings with 
such charges, when we are trying all possible means to reduce 
the cost to the lowest minimum. 

It might be reasonable to consider what has been. recom- 
mended for canals and light railways, as applicable to the 
areas through which mains and cables pass, that they should 
not be assessed for any local rate at a higher value than that 
at which the land occupied by the railway would have been 
assessed, if it had remained in the condition in which it was 
immediately before it was acquired for the purpose of the 
railway. 

One might go further and say that as public roads are not 
rateable, mains and cables laid in these roads should not be 
rated. They are public utilities, and in that position involve 
no additional expense. When they are being constructed 
all damage done to the road must be made good. Under- 
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ground sewers have not been rated, but now an attempt is 
being made to assess them. 

There will be difficulty also with valuing and rating over- 
head wires. 

If electricity is to be applied to all railways, to agriculture, 
to small towns and village industries, and to be spread over 
the country generally, as contemplated in the Board of Trade 
Committee's report, very large use must be made of overhead 
wires, both for main transmission and distribution in outlying 
areas, and if they are to be burdered with rates, or to be the 
subject of litigation, it will be a great hindrance to develop- 
ment. Overhead wires would not interfere with the land 
under them in many cases. Therefore, when so placed why 
should they be rated at all? 

Another thing that may seriously affect the extended use 
of electric power is the rating of machinery. Hitherto, motors 
in consumers’ premises have not been rated, but certain 
assessors now are of the opinion that thev should be con- 
sidered as machines or plant for producing or transmitting 
first motive power." If that view were adopted, a manufac- 
turer driving his factory by electricity would be paying 
twice the amount of assessment per H.P. as compared with 
one using steam. 

Assessments would be charged first on the boilers and 
steam plant, and thereafter on the cables conveying the 
electrical energy to the factory; and the amount of these 
assessments would be charged to the consumer in the price 
per unit he pavs for the eurrent. Then thev would again be 
charged on the machinery in the factory for changing the 
electricity back into power and applving it to his machines. 
But in a steam driven factory, ussessments would be charged 
onlv on the boilers, engine and inain driving shaft. 

This double imposition. of taxation. could be prevented bv 
the insertion of з clause stating exactly what was to be con- 
sidered as '' machines or plant for producing and transmitting 
first motive power," and what should be excluded from that 
definition. 

Various Roval Commissions have been appointed to inquire 
into valuation and taxation, and they have produced elaborate 
reports, but so far there seems no suggestion of action being 
taken, and the subject is not mentioned in connection with 
reconstruction. 


DISCUSSION. 


Ald. JEPHcoTT said that electricity supply undertakings 
were taxed out of all proportion to the work done on behalf 
of the community; the Act of Elizabeth must be out of date, 
and there were many anomalies that should be set right. He 
moved that the council be instructed to take what action 
was necessary to bring before Parliament the importance of 
dealing with this question. А large amount of the profits 
of the Birmingham electricity department had been absorbed 
in taxation. As the author had shown, the basis of rating 
was unfair. | 

Another speaker seconded the motion, апа pointed out 
that if cost price was the basis, as it was now 24 times the 
pre-war cost, the taxation would be correspondingly burden- 
solue in the fierce competition with gas undertakings, which 
were laid out at pre-war costs. Electricity undertakings ought 
to be taxed much less heavily in the future than in the past. 
The cost would have to be passed on to the econsumer, who 
would not know what he was paying to the rates. 

Clr. Peanck (Dewsbury), a member of the Gas and Elec- 
tricity Committees, and an overseer as well, asked who would 
suffer if the basis cf tuxation were altered. Some would 
say that the manufacturers were benefiting at the expense 
of the poor, and of the tradespeople. The time was ripe for 
revision, but all-round revision, not for electricity supply alone. 

A Councillor, as an overseer and a meinber of the Assess- 
ment Committee, said that it was within his experience that 
no one, not even experts, understood rating. His committee 
had had to consult most eminent legal advisers, but the money 
was wasted. Hardly two electricity. works were rated on 
the same basis, and few knew on what basis thev were rated. 
Radical alterations were necessary. The money did not go 
back to the parishes from which it was derived, and a fair 
allocation of rating was required. 

Clr. Brown said that he would support revision for all 
purposes, but not for electricity supply alone. The statement 
that works would be rated on 24 times pre-war costs was 
quite misleading; special circumstances were always taken 
into account. The division of imperial and local taxation 
ought to be revised. A professional man earning a large 
income was taxed as a householder, while a business man 
paid a hundred times as much in rates. 

Clr. Perte said that the obvious defects should be remedied. 
All the Commissions agreed. that. something ought to be 
done, but all Governments agreed to do nothing. He did 
not approve of the profit-earning basis; they should be rated 
on tangible assets. arriving at the " annual value by taking 
a percentage on the market value as a basis, as in the case 
of household property. 

Ald. SMITH did not agree that manufacturers would benefit 
as much as was alleged. Power supply must be cheap. He 
had no desire to favour electricity, but called for revision 
of the system. 

The resolution was amended to cover the assessment and 
valuing of public utilities generally, and was unanimously 


adopted. 


Thel Electric Vehicle! Committee of Great Britain, 


The annual report for the year ended March 3lst, 1919 
states thut during the period two additional members have 
been co-opted, namely, Mr. J. A. Popplewell, representing the 
Electromobile Co. (Leeds), Ltd., and Lieut.-Col. F. Garrett 
representing Messrs. R. Garrett & Sons, Ltd., of Leiston 
While one representative, Mr. A. E. Meaden, of Wolseley 
Motors Ltd., resigned for the reason that bis firm were ho 
longer interested in electric vehicles. 

A very large number of inquiries for information and advice 
has been dealt with, and the committee's services were taken 
advantage of by the French Government at the most critical 
period connected with the petrol situation, in supplying in- 
formation in regard to electric vehicles for civilian motor 
transport for French towns and cities. 

The committee's publication, the Electric Vehicle, has con- 
tined to gain in popularity and circulation, and has now 
reached the stage of becoming a remunerative property. Its 
success became во well established that the committee de 
cided to venture on a monthly, in place of a quarterly issue 
when the war ended, and the monthly issue will commence 
from June, 1919. 

The committee is still far from satisfied with the use made 
of the journal by electric supply undertakings. Many under- 
takings are not even taking single copies of each issue. Many 
other undertakings are assiduously cireulating copies of each 
Issue among prospective users, with exceedingly gratifying 
results. Those electric supply authorities, both municipal and 
company, that are in this matter displaying an apathetic atti- 
tude are, without question, neglecting a splendid opportunity 
of securing & very remunerative class of business, one that 
сап be catered for without any addition to generating plant 
or mains, and which in its incidence upon the supply load 
factor is proved to have a most beneficial effect. The regular 
distribution of the Electric Vehicle among carefully selected 
prospectives involves little trouble and insignificant expense, 
while the reward, though it may not be immediate, is certain 
and well worth securing, judged from the value as a current- 
consuming device of each vehicle put into use. The majority 
of electric supply undertakings will be at considerable pains 
and expense to obtain, for instance, the ordinary private resi- 
dence lighting consumer, the annual revenue from whom may 
be only of the order of five or six pounds a year in a large 
number of cases. Yet many such undertakings make no effort 
whatever to secure the purchase of an electric vehicle which 


will consume electrical energy to the tune of from £20 to 45 


per annum, and this without adding anything to the peak. 
but enhancing the load factor because taking the supply just 
during hours when additional output is welcomed. 

One of the determining factors in securing cheaper electri- 
city is load factor. In stimulating and encouraging the use 
of electric vehicles for every purpose for which they are proved 


to be advantageous, lies the ready means of filling up that 


night-hour hollow in the twenty-four hour load line. 

The Technical Sub-Committee gave consideration to the 
question whether for light electric vehicles and electric trucks 
there would be advantage in introducing a O0-amp. size of 
charging plug and receptacle in addition to the present British 
Standard 150-amp. fitting. As the result of inquiries the sub- 
committee reported that the need for the smaller size had not 
been established. 

In regard to nomenclature, the committee issued a recon- 
mendation, which had been approved by the Motor Trade 
Association and the Commercial Motor Users’ Association, 
that the term“ Electric Lorry,” " Van," or Wagon, 83 
the case might be, should be used in describing the ordinary 
road electric vehicle, and that the term Electric Truck 
should apply to the small vehicles used for running about 
factories, railway stations, docks and similar places. | 

In regard to financial aid, the list of municipal subseribers 
is quite a small one, and the committee hopes that in the 
future it may command more support from the electric supply 
undertakings than in the past. 

The accounts show income £888, expenditure 4778. and 
there is а surplus of assets over liabilities of £431. 


The Northrup-Ajax Furnace.—Some additional particu- 
lars regarding the construction of the high-frequency induction 
furnace, described in our issue of Dec. 18th, 1918, which 18 
being developed in America by Dr. E. Е. Northrup for the 
Ajax Metal Co., of Philadelphia, Pa., employing high-frequency 
currents and dispensing with iron cores, are given Dy 
the Engineer. The prinary winding consists of & number of 
turns of water-cooled copper tubing surrounding a cylindrical 
quartz vessel. This vessel contains an inner refractory cylin- 
der holding the melt, the space between, the inner and outer 
cylinder being filled with silica or zirconia sand. Ап oscilla- 
tory current circuit with a discharge gap is used to obtain the 
high-frequency currents—10,000 to 20,000 cycles per second— 
and with this system the furnace has so far been studied up 
to 60 KW. As at present developed, the furnace is particularly 
suitable for laboratory work for temperatures up to 2,5002. 800 
deg. C., as it can be worked under the controlled atmospheric 
or gaseous conditions required for the production of specia 
alloys. The commercial possibilities of the furnace for large- 
scale operations depend on the development of less expensive 
and more efficient means of obtaining high-power current 
at 10,000 cyclea or more per second. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited. tu submit. particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest. 
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The Shakespear Patent Katharometer. 


At the Royal Society conversazione last month the katharo- 
meter, devised by Dr. G. A. Shakespear, of the University 
of Birmingham, and manufactured by, the CAMBRIDGE 
ScrenTIFIC INSTRUMENT Co., Lrp., was exhibited; it is used 
for measuring directly the percentage composition of a 


Fig. 1.—Hyprocen Purity METER. 


mixture of two gases, such as hydrogen and air. The prin- 
ciple has been applied to instruments for various, purposes, 
e.J., for measuring the purity of hydrogen in airships, deter- 


mining the permeability to gases of aircraft fabrics, recording 


, 


Fig, 2—APPARATUS FOR TESTING THE PERMFABILITY OF AIRCRAFT 
FABRICS. | 


atmospheric humidity, &c. The katharometer consists essen- 
tially of two identical platinum spirals contained in two cells 
drilled in а copper block, and connected to form opposite 
arms of a Wheatstone Bridge. The two cells are filled with 
the gases under comparison, e.g, one with pure hydrogen 


and the other with a mixture of hydrogen and air in which 
it is required to determine the percentage of hydrogen. If a 
fairly strong current is tlowing in the bridge.circuit the two 
platinum spirals will become heated, and each will lose heat 
by convection to the copper walls of the cell. The rate of 
cooling and therefore the temperature and resistance of each 
epiral will depend on the physical constants of the gas in the 
cell. The spiral, in a cell containing pure hydrogen, for 
example, would cool more rapidly than one in a cell contain- 
ing à mixture of hydrogen and air, so that the resistance of 
the first wire would be less than that of the second. The 
difference in the resistances of the two spirals caused by the 
unequal rates of cooling throws the Wheatstone. Bridge out 
of balance, the extent of the resulting deflection of the 
galvanometer being dependent on the difference in the rates 
of cooling—i.e., on the difference in the composition of the 
gases in the two cells. 

Fig. l illustrates à hydrogen purity meter, for testing the 
purity of the gas in balloons or airships, in which the prin- 
ciple of the katharometer is employed. In this instrument 
one cell of the katharouieter is filled with pure dry air and 
sealed, while gas from the balloon is drawn through the other 
cell by means of a suction pump. The galvanometer in the 
Wheatstone Bridge circuit is a double-pivoted moving-coil in- 
strument, with a pointer which moves over a scale graduated 
in percentages of hydrogen. The percentage of hydrogen in 
the balloon gas can therefore be read directly on the scale, 
and by subtracting the reading from 100 the percentage of air 
can be obtained. 

An apparatus for testing the permeability of aircraft fabrics 
is shown in fig. 2. A circular piece of the fabric under test 
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Fic. 3.— SHAKESPFAR РЕКМЕАМЕТЕН. 


is clumped between the base and the top plate of the per- 
ineatueter, Which is shown in greater detail in fig. 3. Ihe 
base plate and top plate are recessed to form a gas chamber, 
which js divided into two parts by the fabric, the ridges in 
the plates preventing the fabric from sagging. Hydrogen is 
passed through the upper compartinent by means of the gas 
inlets in the top plate, while the lower compartment is filled 
with clean dry air, after which the inlets into this compart- 
ment are sealed up. A katharometer is screwed into the base 
of the lower compartment and connected to the indicating 
instrument in which are contained the galvanometer and the 
remaining coils of the Wheatstone Bridge circuit, and which 
is calibrated to read directly the percentage purity of the gas 
in the lower compartment. In this case one cell of the 
katharometer is filled with pure dry air and sealed, while the 
other is open to the gas in the lower compartinent. This gas, 
owing to the leakage of hydrogen through the fabric, will be 
air contaminated by hydrogen, and the permeabilities of 
different samples of fabric can be compared by comparing the 
rates at which the hydrogen in the lower compartment be- 
comes mixed with air. The edge of each sample, where it is 
gripped between the two halves of the permeameter, is coated 
with wax, and to ensure that the area of the uncoated portion 
shall be the same in all sample3, the wax is applied by means 
of a dipper, shown at the back of fig. 2, in which the fabric 
is enclosed between two plates of exactly the area required, 
and the plates are then rotated so that their edges dip in 
melted wax, the ring of fabric uncovered by the plates thus 
becoming coated with a layer of the wax. 

Katharometers have also been used to detect leakages of 
hydrogen through the seams, &c., of balloons and airshipe. 
In this case the katharometer, which is connected to the in- 
dicator by long flexible leads, is used to explore the surface 


. 
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of the balloon to be tested, and the presence of leaks iz 
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shown by deflections of the galvanometer. Greater sensitivity 
can be secured by using a reflecting galvanometer instead of 
the pointer type. 

When the katharometer is used as a hutnidity tester one 
cell is left Mee to the atmosphere, while the other is closed 
by a screwed cap containing phosphorus pentoxide to ensure 
that the air within it shall always be perfectly we To 
enable a record of changes in humidity to be obtained a re- 
cording galvanometer is used in place of the ordinary indi- 
cator. The type of recording galvanometer used is that 
commonly known as the thread recorder, in which the pointer 
of a suspended coil galvanometer is automatically depressed 
once every minute or half minute on to a thread impregnated 
with ink, which passes above the surface gf a revolving drum 
carrying а chart. By this means the thread is pressed by the 
pointer against the chart and a dot is made which records 
the position of the pointer at that moment. The succession 
of dots so made forms a record of the varying positions of the 
pointer, and the charts can be calibrated in terma of humidity. 


The *' Lettgo " Mechanical Overload Release. 


The Lettgo release, as the name implies, is a 
device which will automatically disengage the driving power 
from the driven machinery if the load exceeds a predeter- 
mined amount, thus allowing the driving motor to run free 
without friction in the release. The release will, it is claimed, 
take care of an overload gradually, as well as suddenly 
applied; it can also be set so that it will not trip out with 
sudden jars, or shocks, such as are received in а crusher or 
shearing machine. The device is made syminetrical, and can 
be assembled to operate in either direction. The springs have 
a means of adjusting the tension so that the release will 
operate at the proper load, and the proper factor of safety is 
always maintained, no matter how often it operates. 

Fig. 4 shows the Lettgo " mechanical overload release as 
built to be applied to the driving gears of a typical endless 
chain bucket conveyor installation for handling coal. 

In the illustration (fig. 4) the spider a keved to the shaft B 
has triggers c pivotaliv mounted on link D with the ends en- 
gaging inside notches in the rim of the drum F and roller к in 
the spider A; springs E regulated to any desired pressure by 


Fig. 4.—-THre " LETTGO " OVERLOAD RELEASE. 


the adjusting nuts H hold the ends of the triggers on the 
roller K under pormal conditions, but when the drive is over- 
strained the compression of the springs will permit the ends 
of the trigger to drop into the position shown in the cut, 
releasing connection with the rin r and allowing the driven 
‘machine to stop. 

To set the driving triggers in the driving position again, 
the collar J is provided, having fingers which engage pins on 
the lower ends of triggers с. Bv turning this collar by means 
of a spanner, the triggers will be moved to the original 
position, and the outer ends will at the same time enter 
notches in the drum r, thus renewing the transmission con- 
nection. 

A cover d fitting the end of the drum F protects the 
entire mechanism, which can be packed with grease. The bub 
of drum F may be extended to receive wheel or gear, and have 
a bushing for running loose on the shaft, or may be keved 
directly to a separate shaft, thus forming a coupling device, 
in which either element may be the driver. 

The above form of release in four different sizes is being 
manufactured by the Link Belt Co.. of Chicago. It has been 
DE by Frank E. AURAND, 193, So. Cuyler Ave., Oak 

ark, Ill. 


The Swedish Telephone Industry.— Sv. Daybl. for May 26th 
stated that Allmänna Tele fonaktiebolaget L. M. Ericsson, which ія 
an amalgamation of Stockholms Allmänna Telefonaktieholag and 
A. B. L. M. Ericsson & Co., reports for 1918 a net profit of Kr. 3°74 
mill.. and distributes a dividend of 6 per cent. Competition from 
Anglo-Saxon industrial countries has greatly increased, threatening 
the Swedish export industry in a way that makes it necessary 
greatly to reduce the costs of production. Concerning the branch 
companies, the report states that Russische Aktiengesellschaft 
L. M. Ericsson & Co., in Petrograd, had to close in March, 1918, 
and dismiss the workers. The British L. M. Ericsson Manufac- 
turing Co., in London, has been fully occupied and shows good 
results. The dividend for 1918 is 10 per cent. Ericsson," in 
Vienna, and Ericsson,“ Budapest, have also been fully employed, 
except for & short interval of stagnation. "These companies pay 
dividends of 7 and 12 pet cent. respectively. Ericsson Manufac- 
turing Co., in Buffalo, has been doing very well, and proposes a 
distribution of 10 per cent. From the Société des Téléphoner 
Ericason, in Paris, no report has yet been received, but it is believed 
the profit will be insignificant. 
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ELECTRIC WELDING IN WARSHIPS. 
By W. H. GARD. 


(Abstract of paper read before the INSTITUTION OF NAVAL 
ARCHITECTS.) 


THE author proposes to give some indication of the extent 
to which 1t has been possible to adopt electric welding in war- 
ship construction, and shortly to explain what is the scope 
of its present and possible future usefulness, and the direc- 
tione in which eflorts may justly be made in the attempt to 
get the moet out of it. Subsequent remarks will assume the 
use of the coated metal electrode. The problem relates to 
the usual matenals employed in the structure of warships 
and the prospect of combinmg these materials into s satis- 
factory seagoing vessel; varying the couiposition of these 
materials in order to facilitate thear connection by electric 
welding and improve the quality of the joint has seemed to 
offer much promise, but nothing can come out of this with- 
out the collaboration of the steel maker, which collaboration 
must follow further research and expeninent as to its neces- 
sity and extent. 

There is no doubt as to the very considerable advantage 
to be gained by the use of this process; to a shipbuilder it 
Is very attractive, and opens out Visions of economy and 
efficiency. 

The following example of a repair will, the author thinks, 
be adinitted by shipbuilders to be a veritable triumph for 
electric welding: The cast-steel stern-post of a battleship 
had been damaged to such an extent that the main barrel 
of the stern-post wes cracked right through, and in addition 
about half-way down to the lower pintle the starboard flanye 
was badly cracked, and it looked as though a long period in 
dock would have to be faced and a new stern-post fitted, but 
it was decided to attempt a complete repair with electric 
welding. 

The repairs to the flange were quickly carried out, the de- 
fective portion was removed, the space carefully filled 
in, and a well tapered reinforcement was worked on to 
the original stern-post. The repair to the upper defect in- 
valved the removal of а large quantity of sound metal to 
trace and eradicate the cracks and to provide a trough or 
trench of suitable section to enable efhiaent welding to be 
carried out. The work was skilfully and thoroughly carried 
out in a very confined space in the heat of Summer. After 
а total period of about six weeks, some 6 cwt. of metal had 
been welded into the stern-post and the repair was finished. 
As the vessel has seen about 21 months’ seg service since 
the work was conipleted, doubts or misgivings as to the suit- 
ability of electric welding for this kind of work have been 
dispelled. 

Sunilar jobs of somewhat less inportance were vast-steel 
stern of a © P” boat very badly broken—-five separate pieces 
were reassembled, welded together and refitted in place with 
entirely satisfactory results; the shaft bracket of a large 
36-knot destrover broken through—the repairs were carried 
out in а few hours at Chatham; and the lower portion of 
stern-post of a Castle liner broken off—new portion was 
forged and welded into place at Portsmouth. A class of work 
for which eleetrie welding appears eminently suitable is that 
of reinforcing badly worn shell plating. The cost of removal 
and replacement of worn plates which were beyond patching 
was estimated at about seven times the cost of reinforcement 
by electric welding, quite apart from the extra time required 
in dock for renewing the plates. 

An elaborate series of experiments was carried out аф 
Portsmouth in August, 1917, in order to more fully 
investigate possibilities, the goal being the all-welded 
ship. Although some highly successful test results were 
obtained on specimens produced m the shop for the purpose, 
experience has shown that the efficiency of a welded butt in 
a ship cannot be estimated from the results of tests on mnall 
simples. This conclusion is highly important; shop condi- 
tions will adinit of perfect welling if really skilled workers 
are employed, whereas the conditions in the ship are much 
less favourable. The skil of the welder is the most im- 
portant factor in the performance, and if the conditions 
under which а weld is made are not entirely suitable, reliance 
cannot be placed on the result. 

To determine whether & welded joint would be affected bv 
sea-water, test pieces were prepared and subjected to corro- 
sion for a period of twelve months, and afterwards tested 
the result being shown in the table, p. 61. These experimente 
have been and are stil being prosecuted -with considerable 
success at Portsmouth. From the point of view of tensile 
strength a good welded connection 18 quite satisfactory, but 
in ductility the welded joint falls a long way behind that of 
the continuous plate. This feature appears to be common 
to all welded work—as a general rule lees success is obtained 
with plates above 4 in. thick both as regards strength and 
ductility, but excellent results are obtatnable with plates up 
to l in. in thickness; and further, flat or downward welding 
is the most easy to carry out. and the results are usnallv the 
best with this tvpe of welding. The application of electric 
welding to new construction would depend upon the extent 
to which the details could be designed and arranged to ensure 
the maximum amount of flat welding at the ship, and 
elimination as far as practicable of the difficult overhead and 
borizontal welding. | 
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Incidentally, by comparing welded joints with riveted 
joints, the “alip” of a riveted joint under quite moderate 
stresses was shown up with considerable prominence. More 
extensive sources of supply of reliable electrodes appear to 
be necessary before electric rome can take up its proper 
position in general engineering and shipbuilding industries. 


Corrosion TESTS. 
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Specimens coated 
Specimens uncoated with one coat of pro- 


Specimens tested and exposed to atmo-| tective and one of 


immersed in sea- 
tide for 8 months. water 12 months. 


-— here for 4 months : ` 
Description, shortly after Rok ' | anti-fouling composi- 
; en suspended Ro 
Welding, e wind and tion, and wholly 


Welded lap. At 101 tons weld No visible corro- Up to 100 tons no 
Lap 9$ in. wide, | broke and rivets | sion. movement. 
light vertical weld | in lap sheared. Up to 50 tons no At 199 tons weld 
along each edge. Mean width | movement. broke and rivets in 
across section of At 87 tons weld | lap sheared. 
weld, 10 in. broke and rivets in ean width across 
{ерине section of weld, M in. 
ean width across 
section of weld, |` 
20 in. 
Welded butt. Up to 60 tons Up to 100 tons no At 189 ‘tons weld 
Butt welded on | no movement. movement. broke and rivets in 


flat, strapped at At117 tons plate At 144 tons plate | lap sheared. 
hack. Edges of | broke through | and weld broke. 
strap caulked. line of rivets. 


* This result, being less than tbe original result, was probably due to stress not 
being uniformly divided between the two welds of the lap, and not to corrosion. 


A few experiments have been carried out ae to the prac- 
ticability of forging electrically welded connections. There 
is no indication that electric welding produces a '' hot short- 
ness." 

Some samples of good and inferior welds by varying makers 
of electrodes have been subjected to microscopical examina- 
tion, to trace the relation between the physical properties 
and tíheir structure, which lead to the opinion that fracture 
was due to flaws, and the experiments revealed no connection 
between the microstructure and the physical properties of 
the weld; the skill of the welder was the predominating 
factor in euccessful welding. 

At an early stage in the progress of the experiments re- 
ferred to. it was decided to weld portions of the bulge struc- 
ture fitted to one of H.M. vessels. It was thought that there 
would be no gaim in welding any of the non-watertight por- 
tions of the work. The combination of widely spaced rivets 
and welding, which was adopted for the watertight portions. 
did not interfere with the present practice of erection and of 
efficiently closing the work. A lap with a single row of 
widely spaced rivets welded on both edges is superior in 
strength to any riveted connection in common use, and 
75 to 90 per cent. of the riveting and drilling would be saved 
according as the connection is compared with the double 
or treble riveted buttstraps. 

The experiments clearly show that the introduction of widely 
spaced rivets had no effects on the strength of the joint, 
the whole of the strength being derived from the weld; these 
structures would have been equally strong had the riveting 
been omitted altogether. The plating was arranged on the 
clinker system, so as to make the outside weld, which is 
relied upon for watertightness, a downward weld. The water 
test showed that this course was justified. In a subsequent 
vessel the raised and sunken system was adopted and the 
results were not so satisfactory, as the overhead welding 
involved а much greater strain on the operators. It was 
found comperatively easy to trai an operator to make a 
single run of overhead welding, but a great deal of training 
was necessary to enable successive runs to be added to the 
first run satisfactorily. i 

Welding can be successfully apphed to structural work if 
there is sufficient time to give the various detaile full con- 
sideration. Whether this hybrid type of construction merely 
marks a transition stage it js difficult to say, but with 
our present experience it is certain that before this transi- 
tiom is complete a considerable amount of research work will 
be necessary concerning. the many variants. Occasional 
failures in the Royal Dockvards have mostly occurred with 
butt-welded joints. Conditions at the time did not permit 
of the causes of failure being more fully investigated. 

Attempts havé been made to weld defective butts and 
straps in ships’ oil tanks without conspicuous success, prob- 
ably owing to the presence of oil and red lead, whilst the 
welding caused adjacent rivets to leak. In these cases the 
added metal was found so hard as to be almost uncaulkable. 
Tt is desirable to avoid the use of rivets if it is wished to 
ensure the success of a welded joint, rivets in such a joint, 
if onlv for the purpose of closing the work, tend to decrease 
the efficiency of the joint. Experience showed that resist- 
ances and other accessories supplied were but ill adanted for 
rough usage at the ship, and much more robust fittings are 

essential. 

On the experience to date, it has been agreed with certain 
builders. to work on lines pursued at the dockyards яв a 
preliminary to enable them to acquire a skilled staff of 
welders, so ae to be ready for a further advance. At present 
neither designers, draughtsmen, workers, nor shipyard ap- 
phances are eufficiently advanced or educated in the matter 


to embark on any extensive application of electric welding 
to naval architecture. Recommendations for further de- 
velopment will receive every encouragement. It has been 
customary to await proposals from firms, and no attempt 
has been made to force the pace, as failure would lead to a 
want of confidence in the process. 

There is a big field for usefully employing electric welding 
for fittmgs where the maximum seagoing stresses can 
fully represented, either by a practical test or testing 

ine, and in these cases we would encourage any pro- 
posal to use electric welding as a substitute for forging or 
casting as the case may be. In this connection an 18-in. 
torpedo tube has been electrically welded and tested without 
showing any sign of weakness or flaws, and an extension 
of this process for the purpose is under consideration. 

It may be argued that we are justified, in view of the 
labour-saving possibilities of electric welding, in proceeding 
nt a much faster pace, but these opinions are based upon a 
considerable amount of experience, and until the difficulties 
of erection without angles or rivets, and properly closing 
work, have been overcome, and a close study has been made 
of the means to be adopted for proceeding with the work as 
expeditiously and efficiently as with the customary processes, 
we hesitate to commit ourselves to ing. The process 
has not reached the stage where it can -be specified by the 
naval architect, as full reliance upon the results produced by 
the average shipyard worker cannot be expected at present. 


THE NATIONAL PHYSICAL LABORATORY. 


CHIEF of the institutions which helped so much to smash the 
Germans’ reputation as the pre-eminent material scientists 
is the National Physical Laboratory at Teddington, where 
on Tuesday afternoon, June 24th, Sir J. J. Thomson, President 
of the Royal Society and chairman of the board, welcomed 
a large number of visitors, the occasion being the annual 
inspection of the laboratory. Sir Richard T. Glazebrook, 
director of the Institution, and his staff conducted the guests 
through the buildings, explaining the interesting and in- 
genious apparatus in the various departments, and striking 
experinients were made to demonstrate the varied activities 
of the institution. In the electrical department accurate 
capacity Measurements at low frequencies and an electrical 


method of measuring frequency were to be seen, while in a 
hut in & meadow measurement of the amplifying power of 
valves at audible frequency, a three-electrode valve set to 
produce oscillations of audible frequency, and reception of 
continuous waves by the heterodyne method were demons- 
trated. In the electrotechnics laboratory the Paterson-Walsh 
electrical height indicator, which was used as part of the 
London air defences, and an instrument for testing radium- 
inted dials were on view, and tests were carried out on 
insulators for H.P. transmission (35,000 to 100,000 volts) under 
artificial rain, on arc lamps for searchlights, and on the heat- 
ing effect in buried cables. In the heat division of the physics 
department, apperatus fer determining the thermal con- 
ductivity of materials en.ployed for the insulation of cold 
stores and for detecting the contaminated regions in thermo- 
elements, as well as an electrical instrument for indicating 
at a distance the depth of petrol in fuel tanks, were shown, 
while in the optics division tests for sextants, telescopes, 
binoculars, prisms, mirrors, lenses, &c., were explained. 
Interesting exhibits were to be seen in the gauge and 
&crew rooms of the metrology department, and in the Froude 
National Tank two different types of experiment were made 
on seaplane floats. In the metallurgy department demonstra- 
tions of rolling high-tensile aluminium alloys were given, and 
in the Wernher building exhibits of experimental light alloy 
products were on view, together with heating and cooling 
curves; the gradient furnaces and plotting chronograph were 
also seen in operation. Metallurgical microscopy was ex- 
plained, and in the foundry the recuperative gas furnace and 
the electric ring" furnace were seen in operation at high 
temperatures. | 
In the aeronautics department various demonstrations were 
made with different sizes of wind channels, and many in- 
teresting exhibits were on view. Finally, in the engineering 
department, the Lanchester worm-gear testing. machine. and 
apparatus for the determination of the viscosity of liquids at 
high pressure, for the measurement of journal friction. and 
for testing the wear of stranded cables were explained and 
seen at wook, as were also an extensometer for use at high 
temperatures; a high velocity impact-testing machine; & wear- 
testing machine, and a fatigue-testing machine for alternating 
torsion tests. m 
Considerable additions have been made to the buildings, 
and those commenced in. the early part of last year are now 
nearing completion. It was announced that the annual re- 
port of the laboratory would henceforth be presented at the 
end of the year instead of, as previously, in June. 
The important developments that have taken place during 
the war indicate the unremitting and enthusiastic activities 
of the first director—Sir Richard Glazebrook— who is to retire 
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in September. Here many of the wonders of the war had 
their origin, and they should be amongst the greatest assets 
of the reconstruction which is to come. Obviously, much 
ol the work done was done in secrecy---solne is to be secret 
lor ever--it will suffice to state, however, that we owe the 
development of standardised and speciahsed production, 
Which gave us the necessary volume of munitions, almost 
entirely to Teddington; and to the workers of this institution 
alone is due the creation of a second line of material, tested 
and ready lor application, should we have been isolated from 
certain supplies; here were. determined the conditions for 
automatic stability of aeroplanes which rendered might flying 
possible; and here also were performed a thousand and one 
tasks of unexpected and unusual character and of an un- 
exampled urgency. 

As the institution commenced to thrive upon its work the 
Treasury increased the annual grants about 14 or 15 hundred 
per cent., and gradually the Admiralty, War Office, Ministry 
of Munitions, and the Air Service generally, caine to rely upon 
it for most things that mattered; during this period the 
usual advisory work, greatly intensified by the war, was also 
being carried out. The fact that the Government and manu- 
facturers never looked to the staff at Teddington in vain 18 
a striking testimony to their ability. 

One of the manv original devices designed since the war 
began is a curve plotting chronograph, the invention of Dr. 
W. Rosenhain, F. R. S., which enables the study of thermal 
changes in metals and alloys to be carried out with the 
Necessary exactitude. In this device, a thermoelectric Junc- 
tion between the metal and the instrument meves а spot 
of light retlected from a galvanometer according to the tem- 
perature of the metal, and the tapping of a key by the ob- 
server registers inverse rate beating and cooling curves direct, 
without the tedious and unsatisfactory labour of counting 
chronograph tapes and curve plotting by hand. 

Of equal importance, perhaps, was the testing and im— 
provement of pyrometers and other special precision thermo- 
meters for checking heat treatments, and the improvement in 
constitution and production of non-tuagnetic materials for 
instruments, electrodes for spark plugs, and many other 
things. Further, knowledge acquired by the examination of 
the composition of metals by means of X-rays in conjunction 
with microscopical methods and other means will shortly be 
available for the service of the industry of the country. 

In wireless some remarkable results have been obtained. 
Here Mr. F. E. Smith, F. R. S., working in conjunction with 
others, has helped in the development of directional wireless 
and the 3-electrode vacuum valve. Ву means of а small set 
of these valves connected in series and forining a receiving set, 
mounted in the basement of old Bushy House itself, messages 
«ent out bv a low-power apparatus on а ship with a wave 
length of 300 inetres can. be picked up and heard in. any 
part of the room without the aid of the telephone cap. 
Tuned to a longer wave length. messages from the continental 
Stations can be heard more clearly. For instance, messages 
from the Eiffel Tower can be heard distinctly and read more 
than 100 vards away on the ground floor. 

A device invented and perfected by two of the staff at 
Teddington is the Paterson-Walsh electrical height finder for 
aircraft. Two planes, with telescopic attachments, are vlaced 
at a known distance apart, and. when an aircraft appears, an 
observer attached to each moves the plane until he has the 
chip in view through the telescope. When this condition is 
fulfilled he presses a switch communicating with the second 
observer. who in turn goes through similar operations. When 
both switches are pressed. showing that each observer has 
the ship in focus, the ancles of the telescones to the ground 
and the planes to each other are mechanically тесс: дей, as is 
also the exact height at which the aircraft observed is flying. 

In addition to its own duties, the staff at Teddington has 
given freely of its best members to other departments and 
other fields. Many of the vounger members joined the Forces, 
and some who could ill he spared will never return; but an 
idea of the extension of the laboratorv's activities can be 
had from the fact that the pre-war staff of 187 has been 
increased to 532, of whom some 900 are women, the additional 
members of the staff. other than those engaged on purely 
mechanical duties, being practically all science graduates of 
some recognised university. 


French Views on Dealing with the Germans.— 
"Should we do buainess with the Germans?" inquires a corres- 
pondent of I Electricité, “Why not? Our Allies the English and 
Americans. have not waited for the signing of Peace to realise 
some handsome profits.’ What we have to do. continues this 
correspondent. ів to exclude the German traveller. ғо that Germany 
may not compete with the national industry in our market. This, 
however. alas. is in vain. for Boche material can be procured in 
France in good condition. ко a firm informed him when applying 
for prices of electric apparatus, A Zurich correspondent of our 
contemporary reaffirma the first statement. “The English and 
Americans have already. at the present moment, begun to deal 
with the Germans on a great scale. Without presuming to pre- 
judge the question, he adds that it is one which French economista 
and manufacturers should re-examine in all its complex bearings 
before coming to a final decision. 


satisfied if it was mere economy. : 
was really intended to have as good.a wireless service 88 he 


LEGAL. 


Максохгу WIRELESS TELEGRAPH Co. v. THE Crown, 
(Continued from page 11.) 


On Tuesday, July Ist, the SOLICITOR-GENERAL questioned Mr. 
Isaacs about an alternative proposal that the company should 
have a capital payment for erecting the stations instead of 
royalties on the gross receipts. The figure mentioned by the 
Solicitor-General which the company was to receive was 
41.300.000, and he suggested that the cost of the work would 
have been £750,000, leaving the company £000,000. 

Mr. Isaacs said he could not agree. The Marconi company 
had, he said, erected a long-distance station in Norway, the 
agreement being that they should receive 10 per cent. royalty 
on the receipts. There was а clause providing that the 
royalty might be commuted by payment of £30,000, but, 
Witness said, there Were many considerations which entered 
into the making of that clause. 

The SoLiciToR-GENERAL : As the matter stands under the 
contract, it was clear that the Postmaster-General might have 
dispensed with the services of the Marconi Co.? 

Mr. Isaacs: I don’t think so. He could if he had found 
soinething else which superseded everything that the Marconi 
Co. was able to offer. Witness agreed that for strategical 
purposes there existed transmitting stations which were not 
dependent on Marconi patents. Witness said the Marconi 
Co. was interested in the preseut Poulsen patents. Mr. Isaacs 
characterised as nonsense " a suggestion by the Solicitor- 
General that when the proper deductions were made the 
amount due to the company would be less than £50,000. 

Re-examined by Sir EDWARD CAkSON, witness said the cow- 
pany's remuneration was to be in royalties. 

Was it ever suggested before you came into Court that the 
Government could erect an equally efficient system without 
any of the Marconi patents?—No. 

Has апу eflicient commercial station been erected in these 

islands except under the Marconi patents?—Neither in these 
islands nor anywhere else to my knowledge. 
The growth of wireless traffic was mentioned by Mr. Isaacs 
in connection with the Clifden-Glace Bay service. In 1918 
there were transmitted from Clifden 581.000 words of Press 
messages, and in 1914 453,000 words. For the years 1916 and 
1917 the Press traftic was respectively 16,000 and 5,000 words. 
This was due to the growth of the ordinary traffic which 
made it impossible to cope with the Press messages. 

Mr. JOHN Sr. VINCENT PLETTS stated that he had been em- 
ployed by the Marconi Co. since 1599. He became deputy 
chief engineer in 1906, and head of the patent department 
formed in 1910. He declared that there were difliculties 1n 
connection with long-distance wireless as compared with short 
distance, Which were never contemplated till thev were met 
with. There was nothing to compare with the Marcon 
system for long-distance work. For commercial purposes there 
was no competition with the Marconi svstem, and there was 
no good system which could compete with it. Other systems 
had been tried, and in one instance another svstem—the 
Poulsen—was working, as had been stated, between San 
Francisco and Honolulu. 

At the resumed hearing on Wednesday. July 2nd, Mr. Pletts 
was cross-examined by Mr. T. Terrell, K.C. for the Crown. 

Мг. TERRELL said the Crown proposed to show that they 
need not have used any of the Marconi patents. The Marcom 
Co. declared that they could not have carried on a wireless 
service without using some of their patents, and he wanted 
5 know which patents they said it would have been necessary 
o use. 

Mr. Prprrs stated that each part of the transmission 8P 
paratus from the dynamo to the aerial was covered by patents. 
The company had special patented apparatus for receiving. 
but he did not think it had been decided what type of receiv- 
Ing apparatus was to be used on the Empire chain of stations. 

Mr. TERRELL took witness through a long list of Marcon 
patents. The most important, said witness, was probably the 
7.777 patent, which had by 1918 expired everywhere. The 
next most important patent, perhaps, was the Fleming valve, 
which was used for internal receiving and detecting. 

Mr. TERRELL : As a detector, was that essential? 

WITNESS: No, it was not essential. That patent, witness 
said, had run out in this country. Another patent related 
to a disk which made a musical note at the receiver that 
could be heard above the noise of the atmospherics. 

The use by Mr. Terrell of the word '' essential " in regard 
to several patents prompted his Lordship to ask: '' What 18 
the meaning of ‘essential’? I thought you would admit 
the State would have the best.“ 

Mr. TERRELL: That depends. The State would have a" 
effective system, but if there was something which was 8 
little better, hut not so much better as to induce the State 
to рау 10 per cent. rovalty. the State would be entitled to 
use the alternative, as a matter of economv. 

Mr. Justice Lawrence: I don’t see how I am to determine 
the extent to which the P.. G. would regard efficiency 4“ 
It seems to me the scheme 


reasonably could, not to have one as cheap as he reasonably 
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could. Is not the point whether it would have been coin- 
mercially useful? 

Mr. TERRELL: I will adopt that term. It is а good term 
and a true term. "ue 

[n the course of his further cross-examination as to the 
various patents in which the Marconi Co. were interested, 
Mr. Terrell challenged the validity of one which had reference 
to sectional steel masts, when Sir Edward Carson raised the 
point that his Lordship under the reference ought not to 
try the validity of any patent. 

His LonpsHiP thought the matter had better be reserved. 
Unless all the other patents were unavailable from having 
expired this question would not arise. His direction, he said, 
was to try the question of compensation, and there was no 
order to try validity of patents. 

Continuing his cross-examination, Mr. TERRELL asked: Is 
this particular patent essential to any station? 

WITNESS replied in the negative, adding, '' but it is & con- 


venient forin of mast and is no doubt much cheaper than 


other forms.” | , 

Having taken the witness through the list of patents, Mr. 
TERRELL remarked that he was going to one of the alterna- 
tives which the P.M.G. could have эш он instead of the 
Marconi patents. He put in a blue print wing of a Poulsen 
transmitter. | | 

Ніз LonpsuiP: Will this not involve me in an inquiry as 
to the terms on which this could be used? 

Mr. TERRELL: No. This contains nothing that is not open 
to the whole world. | 

Witness was questioned about various details of the trans- 
mitter. He described the blue print as very diagrammatic,” 
and said that some of the parts of the apparatus might involve 
the use of some of the Marconi patents. What was shown 
on the diagram could not be used for any high powered, long- 
distance wireless. Upon further cross-examination relating 
to details of the Poulsen system, Sir Edward Carson com- 
mented: “This is very inconvenient.” 

His LoxpsuiP: It is. I had no idea I was to be plunged 
into this sort of inquiry when I undertook the case. 

Counsel asked witness: ‘‘ At the end of 1918 had not the 
Poulsen arc system been so developed as to be a practical 
alternative to anything the Marconi Co. possessed without 
infringing any of the Marconi patents? | 

Witness: No. I don't think it is even to-day anything 
like an alternative. Its efficiency is nothing like so great. 

The Poulsen receiving apparatus, witness said, also ap- 
peared to involve the use of some of the Marconi patents. 

At the conclusion of Mr. Pletts's cross-examination, Sir 
EDWARD CARSON asked leave to defer the re-examination of 
the witness till they had been furnished with a complete 
specification of the alternative Poulsen system which had 
been referred to. He complained that the Crown were trving 
to say to the whole world: '' You can use wireless without 
paving anything at all for it.“ 

Mr. TERRELL: That is true. 

Sir EpwarD Carson: That is an attempt to smash the 
Marconi organisation throughout the entire world. 

Mr. TERRELL: Is there at this moment any suggestion that 
the Marconi Co., with their principal patents gone, have a 
complete monopoly of wireless? 

Sir EnwanD Carson : Whoever said that? 

His LORDSHIP permitted the re-examination of Mr. Pletts 
to be deferred, and the hearing was again adjourned. 

The hearing was resumed on Thursday (July 3rd) when 
Mr. Sidney Pears, à member of the firm of Cooner Bros. and 
Co., chartered accountants, who prepared the figures of the 
estimated royalties due to the Marconi Co., was ex- 
amined by Mr. Leslie Scott, K. C., М.Р. He said that the esti- 
mated wireless traffic that would have been done by the 
stations, calculated on post office figures of cable traffic done, 
e words per annum for the 28 years of the con- 
ract. | 

Mr. Leste Scorr mentioned that the Marconi Co. had in- 
creased their capacity for dealing with traffic between two 
stations from 100 words a minute, or 104,000.000 words a 
vear, to 300 words a minute. For this increase the duplex 
system was responsible, enabling a single station to do 300 
words a minute each way—a total of 600 words. 

Wrrxrss stated that on the basis of figures of cable traffic 
for 1913 the total amount of royalties which would have been 
payable to the company for the 28 years of the contract would 
have been 48.000, 000. The cash value of those rovalties, on 
a 5 per cent. basis, at the present time was 43.707.000. 

n cross-examination, witness said that the week-end cable 
traffic had increased from about 1,000,000 words a week in 
1913 to more than 6,000,000 in 1917. 

Mr. S. G. Warner, actuary to the Law Union and Rock 
Insurance Co., stated that in his opinion the proper rate to 
applv for payment for these rovalties was 44 per cent. His 
conclusion in this respect was made with due regard to the 
Issue of the Victory Loan, which was certain to rise in value 
a8 time went on. 

Mr. Goprrty Isaacs was recalled to deal with some of the 
points of detail upon which Mr. Pears had given evidence, 
and the hearing was adjourned. 

On Friday Mr. Hunter Gray, K. C., recalled Mr. Pletts, and 
asked: Do you know of any system which compares in 
efficiency with the Marconi Co. that does not involve the 
ure of the Marconi patents?" 

Witness : No, I do not. 


Mr. Hunter referred to the report of Lord Parker’s Com- 
mittee in 1913 that the Marconi system appeared to be the 
only system capable of fulfilling the requirements of an Im- 
perial wireless service, and asked witness what his view now 
Was. 

Mr. Puetrs: I think that statement is still quite true, and 
in some respects perhaps more so because the requirements 
are more difficult to-day. More stations are talking to-day, 
and some of the improvements, particularly for the elimina- 
tion of interference, are more important. 

In your opinion does the system shown on the blue plan 
which has been put in and the specification comply with the 
definition of the expression ‘long-distance installation? 
—No, I don't think so. The system shown here is not an 
up-to-date system, and even the apparatus here has been 
nuproved upon. This could not be worked with high power. 

Using high power, said witness, one of the great difficul- 
ties with the Poulsen system was the great heat generated in 
the arc. Patents had been devised to overcome that. 

Mr. HuNTER GRAY: Mr. Pears mentioned a patent devised 
by the manager of the Russian Marconi Co. it а system 
equally efficient as the Marconi system?—No. It requires 
many additions which are patented. 

Mr. ANDREW Gray, chief engineer to the Marconi Co., said 
he agreed with Mr. Pletts's evidence as to the want of 
efficiency of the alternative system. 

Sir EDwanD CARSON said this concluded the case for the 
Marconi Co. | 

The ATrokNEY-GENERAL (Sir Gordon Hewart, К.С.), for the 
Crown, stated that the Marconi Co.’s claim to receive 
£7,181,000 was & claim to receive the equivalent of nearly 
five times its capital. The sum claimed was an amount which 
at 5 per cent. interest would produce £365,000 a year, or about 
23 per cent. on the capital of the company in perpetuity. In 
consequence of the war the carrying out of the contract in- 
volved difliculties, and negotiations took place between the 
Post Office and the Marconi Co. Experience had proved 
that the Marconi Co. were hard bargainers, and finally the 
Cabinet took the matter out of the hands of the Post Office 
and directed the abandonment of the contract. There was 4 
prolonged effort to work out some agreement with the com- 
pany on reasonable terms, and that had all along been the 
attitude of the Post Office. There was no wish to ruin the 
Marconi Co. as had been said. On the contrary, it was the 
refusal of the company of all reasonable terms, and the 
exorbitant nature of the claim they had put forward which 
involved them in any jeopardy there might be. The Attorney- 
General pointed out that the erection of the stations involved 
an expenditure of £300,000, and asked whether it could be 
suggested that the company had by the abandonment of a 
scheme involving an outlay of that amount, lost & sum in 
royalties which was estimated at £7,000,000. If a system of 
equal efficiency could have been found it would have been 
the duty of the P.M.G. to put an end to the payment of royal- 
ties. He intended to prove two things: (1) That up to 
the end of 1918 no commercial wireless messages could have 
been or would have been allowed to be sent; (2) after that 
period it would have been possible, apart from the existing 
Marconi patents, to provide substantially an equally efficient 
systein. That was not an hypothesis, but was based on 
experience In other countries, notably America, France, and 
Italy. In the event of his Lordship being satisfied that that 
was the fact, there was an end of the company's claim. In 
the absence of an alternative system of equal efficiency, his 
Lordship's task was to inquire what was а fuir amount of 
compensation to pay the company. He submitted that the 
company's claim was grossly exaggerated. The Attorney- 
General added that he would show that even with all the 
assumptions that had been made on behalf of the company, 
me eue figure of damages was in the neighbourhood of 

Mr. F. J. Brown, an assistant secretary of the Post Office, 
in charge of the foreign and wireless telegraph branch, said 
the Government were spending a large sum on wireless re- 
search, and the progress made had been enormous. Witness 
said in his view the rovalties from the stations would have 
been comparatively small, because the traffic would have been 
comparatively small. If contrary to that view the traffic had 
been large, as practical people, the Post Office would have 
had to consider the royalties paid in comparison with the 
cost of replacing the system by some equally efficient, if not 
more efficient system. if еу could have found one. Wit- 
ness said that the basis of the Marconi Co.'s claim for 
47.000.000 was the war traffic of the vears 1916 and 1917. 
The war traffic was out of all proportion to the traffic in 
peace vears. and from his studv of the matter he formed the 
view that it was entirely illusórv to take war years as the 
basis of calculation for peace years. 

The hearing was adjourned. 


BnEACH OF REGULATIONS AT SHEFFIELD. 


AT the Sheffield Police Court, on July 3rd. the Sheffield Cor. 
poration were fined £20 for failing to comply with the regula- 
tions governing the generation and use of electrical energv. 

According to the report of the Sheffield Independent, Mr. 
John Law, H.M. Inspector of Factories, explained that at the 
Neepsend power station of the Sheffield Corporation, a new 
panel was being put on the switchboard to replace one which 


el 
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had been burnt out. The particular section concerned waa 
inade dead, but from the adjoining section some live wires 
hung over. These should either have been tied up or screened 
off. While a student, Robert Varley, was helping to fix a 
bolt with a spanner, an explosion occurred, owing to his arm 
or the spanner catching the live wires. The youth was burnt 
on the face and hands and blinded for the time, though he was 
now regaining his sight. 

Mr. E. B. Gibson, Deputy Town Clerk, explained that to 
have put the whole switchboard out of action would have 
thrown twenty or thirty thousand people out of work, and 
the shortest time for the repairs would ae been two weeks. 


LANGTON v. BARTSCHI. 


In the Chancery Division, on July 2nd, Mr. Justice Astbury 
dismissed with costs an action by Edward Charles Langton 
against Otto Bartschi, by which the plaintiff claimed under 
an agreement that he was entitled to a fourth share in letters 
patent 19,963 of 1912 for Improvements in magneto electric 
machines, granted to the defendant. The particular invention 
related to pole shoes, a component part of the magneto. 

His LoRDSHIP, in giving judgment, said the defendant relied 
on the defence that he signed this agreement on the faith of 
a promise by the plaintiff to obtain the signature of one 
William Albert Fox, and only on that condition, and that 
the condition not having been carried out, the plaintiff could 
not sue on the agreement. It ought to be observed in the 
defendant's favour on this point that the plaintiff ewore in 
the witnessbox that although he knew that the defendant 
wished to have Fox’s signature to the agreement, all he cared 
about was to get the defendant's signature, and he cared 


1 whether Fox signed or not. The action wholly 
ailed. 


Watson, MARSH & Co. v. COHEN. 
INJUNCTION TO RESTRAIN TRADING. 


IN the Chancery Division, on July 4th, Mr. Justice Peterson 
heard a motion for an injunction by Watson, Marsh & Co., 
electrical engineers, to restrain George Cohen, now carrying 
on business at King Street, Cheapside, as the Reliance Elec- 
trical & Maintenance Co., of Golders Green, from carrying on 
business within a 3-mile radius of 24, Golders Green Road. 

It was stated on tbe plaintiff's behalf that the defendant 
sold his business at Golders Green to the company, that he 
was living at Woodstock Road, about a hundred yards from 
Golders Green Road, and that he used the telephone from 
his place in King Street to his private house for the purpose 
of getting orders for work within the radius. This radius 
was established by a deed which he entered into with the 
company when he sold the business to them. 

An affidavit by the defendant was read in which he denied 
the allegation that he had broken the covenant. 


. His Lorpsuip granted an interim injunction over the follow- 
ing week. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for a by Messrs бкртом-]омЕЗ, O’De te ANB 
TEPHENS (successors to . P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W. C. 1. 


15.735. Control switch for dynamos or electric generators.“ J. Bus. 
June 23rd. 


15.742. Electrically operated horns for motor vehicles.“ 
June 23rd. 


15,748. '' Electric induction apparatus," British Thomson-Houston Ov. 
(General Electric Co.) June 23rd. 


15.751. Electric water heaters." W. F. Cutler. June 23rd. 
15.755. Electric gramophone drive." Е. Myers. June 23rd. 


15,758-15,760. ‘* Electric cooking or heating vessels and apparatus." C. Н. 
Lauth. June 23rd. 


15,770. Dry-cell batteries." Н. R. Pacmer. June 23rd. 


15.789. Electric contactor switches." V. Breeze and A. West & Co. 
June 23rd. 


15.806. Terminal connectors. J. W. Јоколм. June 23rd. 


G. Frecheville. 


15.821. Ignition device." J. H. FacaN. June 24th. 

15.823. Electro-deposition of metals." J. Н. B. Jacowss. June 24th. 
15,832. “ Coupling for electrical conduits." J. JaccrR. June 24th 

15, 880. Electric incandescent lamps." British Тномљок-Нооьтом Со. 


(General Electric Co.) June 24th. 

15,891. '' Housings and casings for electrical switchgcar." V. Breeze and 
A. West & Co. June 24th. 

15.895. Telephone transmitters and mouthpieces, &c., therefor." H. J. 
Гл.меКк and TeckrtioNE MANUFACTURING Co. June 24th. 

15,905. ‘ Electrical regulating switches." С. Н. Cores. June 24th. 

15.910. Field telegraph and telephone exchanges." А. A. CLARKE and 
E. E. Price. June 24th. 1 

15.915 & 15.921. Sparking plugs." J. SkN DER. June 24th. 

15.932. Magnetic indicator." C. D. Friint. June 25th. 

15,937. ''Obtaining alternating currents from existing three-phase  eys- 
tems." А. M. Тау OR. June 25th. 

15.948. Sparking plugs." W. H. Harris. June 25th. 

15.972. Contact breakers for magnetos." D. C. DiNGLEY and С. Mayor. 
June 25th. 

15,975. ‘Sanitary protector for telephone, &c., mouthpieces.” Е. Номе. 
June 25th. 

16,024. “ Grids for plates of electric storage batteries." Н. C. SwirH. and 
Van RapEN & Co. June 25th. 


16.046. Current, voltage or speed regulator." R. W. 
June 36th. 


16,051. '* Magnetos. W. E. WaLwsLEY. June 26th. 


M. THOMSON. 


16,055. ‘‘ Sparking plugs." Е. G. HxarH. June 26th. 
16,071. Ignition switches for motor vehicles." C. Н. Luke. June 26th. 
“ Electrically heated clothes pressing machine.” M. Conen, 


ith. 
16,079. ** Sparking plugs." W. J. Geopes. June th. 


16,088-9. “ Llectrically heated liquid heaters." С. Н. LaurH. June 26th. 
16,000. Electric heating and cooking apparatus. С. Н. Lautu. 
June 26th 


16,091. Electric cooking and heating of fatty products." C. H. Lautu. 


16.118. Electric heating elements." А. Seivatico. June 26th. 

16.125. Manufacturing incandescent lamps." British THOMsoN-HovsioN 
Co. (General Electric Co.) June 26th. 

16,126. Dynamo-electric machines.“ 
(General Electric Co.) June 2th. 

16.130. Attachment for mouthpieces of telephone transmitters." J. 
Sropvakt. June 2th. 

16.134. Storage battery separators." Н. L. Воүкк. June 26th. 

16.140. Electric heating apparatus." Е. B. Muser and R. C. Warinci. 
June 26th. 

16.141. Electric switches." R. C. Wniscn. June 26th. 

16,154. *' Apparatus for electrolysing liquids." J. S. WirHERS. (National 
Electro-producis, Ltd.) June 20th. 

16. 166. Telephones.” A. GOLDSTEIN and Н. Levi. June 27th, 

16,173. Electrica! switchgear, &c." Hatt Bros., S. E. Нал. & W. Hau 
June 27th. 

16,188. Electric welding." R. Е. Woopsurn. June 27th. 

16,201. “ Operating and tripping mechanism of oil-break electric switches.” 
К. T. NORTON. June 27th. 

16.24. Apparatus for indicating faults in internal-combustion engine 
ignition system." E. L. Grant June 27th. 

16,228. '' Electric transloi mers," Н. L. Crowtner. June 27th. 

16, 230. Electric incandescent lamps. Britisn THomson-Hotston Co. 
(General Electric Co.) June 27 ch. 
„Electric welding." A. E. McCarthy, H. Martin and L. J. 
Stree. June 27th. 

16,243. “ Electrical measuring-instruments,” British WESTINGHOUSE 
ELCIKIC & MaNUtEACIURING Co. and W. Н. IL. Моор. June 27th. 

16,255. ‘ Electrical terminals, &c." N. C. F. Jensen and M. J. E. 
Тимьу. June 27th. 

10,256. '' Fault localisation for underground electric cables.“ 
Cage & Construction Co. and С №. Kay. June 27th. 

16,268. '' Composition for insulating and waterproofing electrical elements.” 
G. Тисккв. June 28th. 

16,295, '' Coating metal upon metal, &c., surfaces for electrotyping, &‹." 
J. Нлккі and T. R. Harris. June 28th. 

16.302. Electrodes for electric furnaces."’ D. Е. Caur xxl. CAMPBELL, 
GirrokD & Wark, W. S. Girroup and Н. S. Мать. June th. 

16,306. “ Grating for telegraphic transmission of Morse code characters. 
L. эьвмлт. June 28th. 

16,310. Apparatus for obtaining current of low voltage from electric 
lighting circuit." W. A. Montcomaky, June 28th. 


BRHüisH THomson-Houston Co. 


* CALLENDER S 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specificationg will be 
printed and abridged, and all subscquent proceedings will be taken. 


1917. 

6,110. ELtCIKIC IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES. C. 
A. Atherton. April 30th, 1917. (127,6106.) 

6,433. THERMIONIC DEVICES — PAKTICULAKLY FOR USE IN. WIRELESS TELF- 
«кАРЫҮ. Marconi's Wireless Telegraphy Со. and J. Shoenberg. May oth, 
1917. (127,034.) 

6.794. EMPLOYMENT OF THERMIONIC DEVICES FOR MAGNIFICATION PURPOSES. 
Marconi's Wireless Telegraph. May 12th, 1917. (127,601.) 

6,993. MEANS FOR SEALING AND OPENINGS IN THE КООР AND WALLS OF AN 
ELLCIKIC FURNACE THROLGH WHICH ТИБ ELECTRODES ARE INTRODUCED. T. Н. 
Watson & Co., Н. A. Greaves and Н. Etchells. May 16th, 1917. (127,661.) 

7.374. TELEPHONE AND LIKE RECBIVERS OR RELAYS, S. G. Brown. May 19th. 
(127 .069.) 

7,427. WIRELESS TELEGRAPHIC) APPARATUS. British 
(General Electric Co.) May 23rd, 1917. (127 ,675.) 


1918. 

1,333. EurcrRiC LAMP BRACKETS. W. J. Revell. July 22nd, 1918. (127,682, 

7,775. MEANS FOR IGNITING THE CHARGE IN INTERNAL-COMBUSTION ENGINES 
G. M. Blackstone, F. Carter and E. Carter. November 8th, 1218. (127.69. 

9,016. ECA spark caps. E. А. Watson and M-L Magneto Syndfcate. 
May 315%, 1918. (127,707.) 

9,346. VACUUM ELECTRIC DISCHARGE DEVICES. Н. W. Edmundson, W. I. 
Munro and British Thomson-Houston Co. June oth, 1918. (127 724.) 

9,681. LAPPING MACHINES FOR COVERING ELECTRIC CONDUCTORS, C. J. Beave-, 
J. Stratton and E. A. Claremont. June 12th, 1918. (127,732.) 

9,682. LAMP SHADES OR REFLECTORS. Britannia Lamp and Accessories Co. 
amd R. Cox. June 12th, 1918. (127.733.) 

10,331. AUTOMATIC ELECTRIC SWITCHES. 
June 23га, 1917. (117,082.) 

10,380. ELECTRIC TIME LIMIT 
British Thomson-Houston Co. 
(127 730.) 

11.484. LEADING-IN CONDUCTORS FOR ELECTRIC LAMP BULBS AND THE LIKE. 
Nihon Denki Kogyo Kabushiki Kaisha and T. Yanai. July 12th, 1918. 
(127,756.) 

11.587. TELEPHONE receivers. H. E. Parry. July 15th, 1918. (127,758.) 

11.647. ELECTRIC SWITCHES FOR USR IN GOVERNING FLUID PRESSURE. British 
Thomson-Houston Co. (General Electric Co.) July 16th, 1918. (127,759.) 


1919. 


5.463. DYNAMO ELECTRIC MACHINES., J. J. 
(124,206.) 


Thomson-Houston Co. 


Lund & Lawerentz Aktieselskab. 


DEVICES FOR ELECTRO-MAGNETIC SWITCHES, 
(General Electric Co.) June 24th, 1918. 


Linebaugh. March 6th, 1918. 
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Ramsay Memorial Fellowships.— The Times states that 


the trustees of the Ramsay Memorial Fellowship Funds will con- 
sider this month applications for Fellowships of the value of £250 
a year, with an expenses grant not exceeding £50, tenable normally 
for two years, with & possible extension to & third year. The 
Fellowships are for those who have already graduated with 
Honours in Chemistry. Applications must be received not later 
than July 140, by the Secretary, University College, London 
(Gower Street, W.C. 1). 
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THE PROBLEM OF RESETTLEMENT.— 
ANOTHER ‘ASPECT. : | 


Mock has been said and written, during the last four 
months about the resettlement of soldiers. Much, too, has 
been, and is being, done in a very practical way to help 
the man who has been demobilised to restart in life. If he 
formerly had a little business, he may, in a proper case, 
obtain a sum of money down to enable him to restock; if it 
will take him time to get back his connection and 
make a living, he may secure & grant which will help to 
pay rent, rates, insurances, and school fees. Thousands of 
claims for relief of this kind have already been made and 
dealt with —and who shall say that the returned soldier is 
not entitled to be treated generously ? Many a man in a 
small way of business as an electrician had to give up all 
to join the Colours. He had to sell his goodwill for any- 
thing that it would fetch ; nay, in many cases while he was 
away, his wife has been compelled to sell the very tools of 
his trade in order to keep the: home going. It is but 
justice that on his return to civil life he should be enabled 
to start again. T" No: ; 

But there is another aspect of the problem of resettle- 
ment of which not much has been heard. 

À very large number of working people left their ordinary 
occupations and did “war work" ot one kind or another. In 
many cases, of course, this did not involve any very violent 
change. The worker in a munition factory who was 
accustomed to factory life and conditions before August 4th, 
1914, found it easy to adapt himself to the new conditions. 
He will not find it very hard to revert to his former 
occupation. The question of resettlement is not acute in 
his case. 

But there remains a large number of persons drawn from 
the middle and professional classes who took service of one 
kind or another under Government, Some are still employed 
in Government offices, but others are seeking to find their 
way back to ordinary life. For them the Government has 
propounded no scheme of resettlement; yet if a little 
thought be given to the matter, the position of these people 
is by no means easy. "EL 

As anyone who has had experience in the matter will 
agree, there is a vast difference between private employ- 
ment and employment under Government, Without seeking 
unduly to disparage the work done by the great depart- 
menta of State, and those who worked there during the last 
five years, it may be asserted that work in a department has 
a demoralising influence on the worker. The hours are 
generally comparatively easy ; the pay (about which more 
anon) is high, while, except amongst those high up, there is 
а certain absence of responsibility. A lawyer who, before 
he went into a Government office, was accustomed to write : — 
„Tam of opinion that, &.,“ found that, when writing a 
“ minute on any matter which was placed before him, it 
was sufficient for him to say: I um inclined to think, &c." 
He was not bound to commit himself to any definite view. 

The pay. generally speaking, was ample ; but there is an 
aspect of that matter which often escaped notice. The rate 
was high, би! there was no pension. Your ordinary civil 
servant is content with a comparatively small salary, 
because be knows that there is something being laid by for 


him on retirement ; but the war worker could look for no 
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pension. His work and his pay were to, and did in fact, 
come to an end at the same time. 

In working for the Government under conditions like 
these there was no real incentive to attain excellence. The 
job was too vast: the labourers too many; the work bound 
to come to an end with the war. | 

In trying to please an ordinary employer, on the other 
hand, there is every reason to excel. There is the chance 
of the business developing and of helping to promote that 
development ; the chance of promotion ; and last, but not 
least, the chance of being one day able to launch out on 
one's own account. 

The change from private to Government employment was 
great for the man accustomed to work for a master; but 
the acceptance of a Government job involved a still greater 
change for another large class of persons. 

The professional man or the proprietor of a one-man 
business who found himself for the first time in life in 
receipt of a salary paid regular" was deprived of his 
chief asset—the incentive to work hard. He had a soft 
job, than which (although few people realise the fact) there 
is nothing more deadly. To resign а soft job requires a 
deal of moral courage. The question for the future will 
be—Has the working nation, as a whole, got the courage to 
face the fact that the soft job is a thing of the past ? 

In our enjoyment of the “soft” job during the last five 
strenuous years we may have been animated by a certain 
recklessness. Occasionally high moral principles can be 
found even in the pages of Punch, and a few words from 
the Epilogue of this Philosopher in his number of June 25th 
are worthy of repetition :—“ Remember, too," he writes, 
"that war must always have its demoralising features, 
however splendid. ће cause for which you are fighting. 
‘Let us eat and drink, for to-morrow we die,’ says the 
soldier, in his brief intervals of release. And some of us 
at home went more than halfway to meet bim, imitating an 
attitude excusable in him but not in us. And that attitude 
is hound to survive for a little time the causes that induced 
it.“ 

Having diagnosed the disease, it remains to consider 
whether there is any, and, if so, what, remedy to hand. 
To find a remedy is not easy. That there can be no 
extension of the principle of making Government grants is 
obvious. No Minister would dare to propose it. We 
must, it seems, rely on the influence of a gradual return to 
normal conditions. The employer will have to exercise 
patience, the whilom Government servant who had got used 
to the *'ten-to-four-and-two-hours-for-lunch " method of 
working will have to realise that his holidays have 
соте to an end. The man who ran his own show before, 
will have to settle down to run it again. 

It would not be wise to lay too much stress on the 
existing state of things. The whole nation is tired, and 
wants, and has been taking, a rest. To quote Punch 
(loc. cil.) once more: Just as in the first days of the 
fighting we went astray, running after the cry * Business as 
usual,’ so to-day we are making as bad a mistake when we 
run after * Pleasure as usual, or rather more than usual. 
But we soon revised that early error, and we shan't waste 
much time about revising this. For though we lacked 
imagination then, and still lack it, we have the gift, perhaps 
even more useful, if less showy, of common sense, and when 
common sense is found in natures tbat are honest aud 
hearts that are clean, it may make mistakes, but not for 
long." 


Тнк Electricity Bill seems to be 
making satisfactory progress. There is a 
good prospect of some of the dissensions 
disappearing. One of the clauses in 
regard to which a whole sheaf of amendments had been 
filed was that constituting District Boards. Last week 
Standing Committee B conferred with the Board of Trade, 
with a view to seeing if some common measure could be 
arrived at, and when the Committee met on Tuesday the 
Home Secretary announced that considerable agreement had 
been come to, which would, perhaps, be covered by a new 
clause which was being substituted. This clause is much 
more elastic than the original. It gives to under- 


The 
Electricity 
(Supply) Bill. 


takings and others in the district a first option of bringing 
forward a scheme. If no such locally supported scheme 
comes forward, the Commissioners can themselves formulate 
a scheme for the district. If they fail to obtain local 
joint action in this scheme, they can, as a last resort, 
appoint a District Board. It will be seen, therefore, that 
the Government, as far as possible, has met the views of 
those who wished for no outside interference, and has 
arranged accordingly, subject to the undertakings of the 
district being willing to co-operate in whatever reforms are 
necessary. The District Boards are, therefore, obviously a 
provision merely for recalcitrant areas. If the new clause 
is adopted by the Committee it will mean a considerable 
shortening of the procedure, as a very large number of 
amendments will disappear. The clause is abstracted else- 
where in this issue. 

We are glad to note that the administrative machinery 
provided by the Bill is being altered to meet all views 
without detracting from its effective executive powers. 
One way in which the Committee might absolutely fail 
would be to accept any amendments which either reduce the 
powers of the Commissioners /o do things, or afford а loop- 
hole for obstructing them. In connection with this 
general question of supporting the Government in its 
desire to devise machinery that will carry out the long- 
delayed reorganisation of the industry, we hope that the 
Council of the Institution of Electrical Engineers, when it 
publishes its views on the subject, will speak with no 
uncertain voice. Its recent quasi-official pronouncement on 
the matter generally, when it reviewed the Board of Trade 
Committee's Report, was certainly very disappointing, 
savouring decidedly of the *'let-us-alone" policy. We 
would remind the Council that it is in а position to give 
an expert, yet disinterested, opinion. It can afford to speak 
without that timidity which has so often characterised some 
of the vested interests. If it thinks reorganisation is 
necessary, it should say so plainly. If it thinks immediate 
action i8 necessary (as the Government Committees have 
maintained), it should urge the Government to see that the 
Bill provides the administration with whatever powers of 
compulsion are necessary, and that the provisions of the 
Bill forestall obstructionists by leaving no loophole for any 
tactics of evasion and delay. 


THE recent announcement that 68. в 
ton would be added to the price of coal 
had the effect of а bomb on every section 


of the community. The price of coal was already more 
than double that prevailing before the war, and the new 
addition seemed like the last straw laid upon the back of 
that long-suffering camel, the British public. It was, of 
course, the inevitable outcome of the acceptance by the 
Government of the recommendations of the Sankey Com- 
mission, but apparently the full meaning of that act bad 
not dawned upon the popular mind. So long as we pav 
£50,000,000 a year out of the Exchequer for cheap bread, 
and raise the money for that purpose by Victory Loans, the 
public does not realise that it is really paying very dear y 
for that illusion; and doubtless it thought that cheap cu. 
could be provided by similar means. Fortunately, the 
Government, in a burst of sanity, decided to let the people 
pay cash for their coal instead of resorting to credit, and 
the lesson has gone honie. 
The fact is that the mining community is holding the 
rest of the nation up to ransom, and, having its hand on 
the prime source of the nation's wealth, it is making the 
most of its opportunity. What the continuous rise in the 
price of coal means to the British people was most ably 
demonstrated by Prof. Bone, at the British Scientific 
Products Exhibition, last Friday; we give an abstract of 
his remarks elsewhere in this issue, and we earnestly com- 
mend them to the attention of our readers. Mechanical 
energy—derived from coal—bas been the foundation of 
our prosperity in the past, the life-blood of our industries ; 
and if its cost be raised we shall be burdened with an 
impossible handicap in competition with other industrial 
nations, superposed, as it must be, upon the crushing burden 
of taxation that we already have to bear. 

Prof. Bone attributes our predicament in some degree to 
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our past sins of omission—the neglect of our chemists to 
investigate the chemistry of coal, and the characteristics of 
our coal seams. Whose fault was that? Certainly not the 
chemists’. 
Governments which it set up, Governments that it deserved, 
no doubt, without a spark of scientific method or imagina- 
tion—mere politicians, trained at Oxford in the lore of 
Plato and Socrates, and utterly unversed in the hidden 
mysteries of nature and science, and the needs of modern 
industry and commerce. To such men we owe not only 
our ignorance of the characteristics and extent of our 
natnral resources, but also our neglect of industries vital 
to the nation’s welfare, and our lack of preparation for war 
which was directly responsible for the outbreak of war. 
So long as our Government is inefficient and incompetent, 
the national welfare must necessarily suffer. Chemists we 
had and have, of the highest ability, as they proved by their 
marvellous achievements during the war—but chemistry, like 
every other branch of science, has been systematically cold- 
shouldered, our educational institutions have been starved, 
and trained chemists in the Government service have been 
offered the wages of unskilled labour. At the meeting 
above mentioned, Sir Robt. Hadfield, Prof. H. E. Arm- 
strong, and Prof. Bone, with one voice emphasised the 
urgent necessity of placing the question on a new plane—of 
adopting a national policy directed towards the most 
economical use of fuel, guided by scientific and technical 
research, and leading to the extraction of the utmost 
possible benefit from the store of energy with which nature 
has so richly endowed us, and which we have hitherto 
wasted so recklessly, because it was so cheap and abundant. 
After all, the present crisis may prove a blessing in disguise 
by compelling usto mend our ways. 
... The hope of the future lies in the scientific carbonisation 
of all coal used within our borders; that involves the 
co-operation of all parties—gas and electricity manufacturers, 
industrial consumers, and the general public—with all 
goodwill and public spirit. The speakers quoted were 
agreed that electricity was pre-eminently adapted for lighting 
and power, gas and smokeless fuel for heating, and there 
will be few who will dispute their conclusions. To convert 
the public generally to central heating is impossible, owing 
to the labour and expense that would be involved in the 
installation of the necessary apparatus in private houses ; 
the grates are there already, and when the supply of smoke- 
less fuel is available, the change can be made without the 
least expense or delay. The great hindrance to the reform 
lies in the use of gas for lighting, which has led to the 
universal adoption of high - temperature processes for 
generation and gas-fitting for use. Here the change must 
necessarily be slow and spread over a long period. Similarly 
the Jack of wiring in houses delays the more general 
adoption of electricity for lighting. 

We do not agree with Prof. Armstrong that the erection 
of great power stations—not 16, as he says ; that error has 
been so often exploded that we are surprised to see it crop 
up again—will confer no benefit upon the country generally ; 
on the contrary, we see in the combination of the power 
supply concentration and the fuel economy policy a 
promising solution to the problem. With low-temperature 
carbonising plant, gas-fired boilers, and the most economical 
generating plant, the supply of electricity and smokeless 
fuel will be simultaneously effected, while the existing gas- 


works will continue to supply public requirements, gradually 


changing over to the manufacture of heating gas by 
low-temperature methods as their existing plant wears out 
and the demand for illuminating gas and hard coke 
declines. The work will take years to accomplish ; there 
is no suggestion that big power stations will be run up like 
mushrooms or that efficient existing plant will be scrapped. 
Returning to our text, as we write thie we learn that 
the threatened increase in price has been postponed for a 
few days, pending the consideration by the Miners’ Con- 
ference at Keswick of an offer on the part of the Govern- 
ment to defer the advance for three months, in order to see 
whether the miners will increase their output sufficiently 
to render it unnecessary. Doubtless they will accept the 
offer; but we doubt whether they will make good. We 
refer our readers to the statistics which we give elsewhere 
in this issue, for the grounds on which we base our views, 


It was the fault of the nation, and of the 


IN the course of a brief article appear- 


5 for ing in the Bulletin of the Federation 
Brazil. of British Industries, two members of 


the Brazilian Industrial and Commercial 
Mission now touring this country bring into prominence 
once more the need for sending out to foreign countries 
experts who are technically trained in modern industry- 
Not only do they consider it essential that we should send 
to Brazil technical experts who are acquainted with the 
methods of production and sale customary in English trade, 
but these representatives should also be perfectly familiar 
with the efficient working of the machinery, &c., that they 
desire to introduce. The writers (Dr. Manoel C. Britto 
and Dr. Roberto C. Simonsen) ask that instead of sending 
young commercial aspirants to handle our business in their 
country, we should select men of wide experience, 
assuming that we desire British interests to be 
properly looked after. They hold that many of the 
failures and difficulties which have arisen in connection 
with British enterprises in Brazil could be explained 
as a consequence of ignoring this fact. They advance 
a suggestion which may be worthy of serious considera- 
tion—namely, that British manufacturers should engage 
immediately from Brazil young Brazilians who have com- 
pleted their University course and bring them to work in 
their factories in England for a year or two. During that 
period they would be useful as assistants in the export sales 
department dealing with their particular market, while they 
would also learn works practice and commercial procedure 
followed here. They would then return to Brazil as em- 
ployés of the firm well qualified to superintend the proper 
working of machinery turned out here, as well as to act as 
salesmen on their behalf. There are apparently a number 
of technical schools of a high order in Brazil, and if some 
of the students in these could be drawn into commercial 
work along such lines as are indicated, instead of to railway 
and Government public works, they could do much to pro- 
mote a better and closer understanding by British manu- 
facturers of the Brazilian markets. Our readers are 
doubtloss aware from the attention that has been devoted 
to such matters in the pages of the ELECTRICAL REVIEW 
from time to time, that the German electrical organisations 
laid themselves out to receive Chinese and other foreign 
studente in their Berlin and other works. The United States 
did likewise, and the British engineering associations were 
not so long ago urging the same sort of procedure here. What- 
ever we do along these lines can in no sense lessen the need for 
equipping our own students for foreign missionary industrial 
and commercial enterprise. Without depreciating the value 
of the services of many of our first-class engineering trade 
foreign travellers, we can say that we need to do a great 
deal more in the future than we have done in the past. 
While we need the best and most experienced men, and 
more of them, the “ young commercial aspirant " need not 
feel that there is no place for him. The young technical 
man with gifts for commercial life, with suitable know- 
ledge of local conditions and languages, should have ample 
opportunities, and іп the new acknowledgment that is now 
given to his value, there should be a greater willingness on 
the part of manufacturers to give encouragement in the 
shape of ampler terms of remuneration. In due course we 
hope to benefit nationally from the training that such 
men can receive under the London University scheme 
for granting degrees in commerce, but neither this 
nor the proposal of the Brazilian delegates can meet the 
immediate requirements of the British manufacturer 
anxious to secure business in Brazil. Both schemes are 


‘excellent as measures for future good, as it is right to lay 


the foundations soundly, but at this moment we need to 
dispatch to Brazil some of our already trained men of 
* wide experience." The others will follow later and keep 
the ball rolling, but it needs to be set jn motion at once. 
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THE proposal to set up а Ministry of Ways and 
Communications, controlling, amongst other things, 
the operation of the railways of the country, al- 
though perhaps an inevitable social development, 
hastened dopbtless by the dislocation resulting from 
the. war, may well, mark an epoch in our railway 
history. An efficient transportation service is essen- 
tial to the social and industrial life of the country, 
and its maintenance should be among the first 
charges on the national activities; whether or not 
other activities are. permitted to adjust:themselves to 
the changed conditions.on the basis of the imme- 
diate advantage of individuals, this at least should 
be conducted in accordance with socialistic prin- 
ciples, with the common welfare as sole objective. 

'l'he nation, moreover, is, with its usual deliberation, 
beginning to awaken to the knowledge that its avail- 
able mineral resources are necessarily limited, and 
that its prosperity and even continued existence de- 
pend on their conservation. It was, therefore, no 
personal:.whim of the Minister-designate of Ways 
and Communications which induced "him to include 
electrification of the railways in his programme of 
recónstruction, and to suggest impending develop- 
ments in this connection, for whether in the matter 
of the service it can render or of the saving it can 
elfect, electrical operation can show advantages Over 
all other methods. . 

Electrification of railways has been described, and 
not without justification, as a device for overcoming 
special difficulties of operation, or fulfilling the con- 
ditions imposed by special circumstances. For the 
ordinary interurban railway, in country of average 
difficulty, where fuel is plentiful, the question ‘of 
electrification has hardly been considered: it is al- 
ways some special reason that has hitherto deter- 
mined the matter. 

When tramway experience suggested the electri- 
fication of urban railways, and the development 
effected with this object in view was found to result 
in methods of working the traffic far surpassing in 
capacity and economy the best efforts of steam 
operation, it became recognised that the most effec- 
tive way of meeting the peculiar difficulties of urban 
and suburban railroading was bv electrical opera- 
tion. - In particular the working of terminal traffic 
is much simplified by electrification. 

On certain railways the existence of a long tunnel 
has restricted the traffic under steam operation, the 
accumulation of noxious gases from the trains limit- 
ing their size and frequency, and electrification has 
served to remove the restrictions. The Detroit 
River tunnel electrification, the Hoosac tunnel elec- 
trification, the Cascade tunnel electrification. the 
Simplon tunnel electrification and many others were 
undertaken to overcome the special difficulties of 
tunnel. working. The New. York Central Terminal 
electrification, and in fact that of all lines entering 
New York City, were insisted upon bv the Citv 
authorities as a result of a tunnel accident attri- 
buted to such an accumulation of gases. The 
underground railwavs of London furnish another 
example- in which the conditions of tunnel service 
compelled electrification: - 

On certain railways again the dient by their 
length and steepness impose a limit on the traffic 
under steam operation which is to a great extent 
removed by electrical operation: the electrification of 
the Norfolk and Western Railroad, which includes 
the 2 per cent. Elk Horn gradient, and of the 
Chicago, Milwaukee and St. Paul Railway, which 
crosses the Rockies and a number of other moun- 
ta ranges with тапу gradients up to 2 per cent., 
were in large measure determined bv this feature. 


Uo s HE ELECTRIFICATION OF BRITISH RAILWAYS. 
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In some countries locomotive fuel is scarce and 
expensive, whilst the natural resources are able to 
provide ample water-power for working the rail- 
ways electrically. Tne developments. of electric 
railways in Italy, in Sweden, and in Switzerland are 
to be attributed largely to this condition of affairs. 
The Chicago, Milwaukee and St. Paul Railway also 
operates in a region where water power is plentiful, 
and where fuel has to be brought from a distance, 
and this no doubt had large influence оп the de- 
cision to electrify. 

Although the history of existing electrification 
appears to support the conclusion expressed above, 
the inference that electrification for purposes of 
ordinary railroading would not be economical is 
hardly justified. А more powerful and flexible 
agent having been discovered, it is in the natural 
order of development that it should be applied first 
where steam operation has been found wanting and 
its use under these conditions is not evidence of its 
inadvisability under more normal conditions. At 
the same time it is probably true that electrification 
of ordinary interurban goods and passenger lines 
would not generally be "undertaken solely for the 
sake of obtaining a great improvement in the ser- 
vice rendered. Some improvement is doubtless to 
be expected, but there is not scope for the significant 
amount that has generally been secured under the 
abnormal conditions enumerated above; the reason 
for this is less to do with electrification than with 
the nature of ordinary railway working. 

Goods service might be improved by running 
heavier and faster trains, but the trains hauled at 
present are often about as heavy as the draw-gea 
will stand with safety. and if they are frequently 
lighter than this it is rather because trafhc conditions 
are not convenient than that thev could not 5e 
hauled by steam locomotives. As to а sensibly 
faster goods service, this would probably necessitate 
the installation of continuous brakes аѕ well as 
stronger draw-gear in the wagons. Both the 
strengthening of the draw-gear and the installation 
of continuous brakes are doubtless overdue reforms, 
deferred largely on account of the enormous num- 
ber of traders’ wagons in use, and if these reforms 
accompanied electrification some of the trains could 
be made heavier, whilst it is not unlikely that the 
economical speed would be found to be somewhat 
higher than under steam operation. 

Passenger service might be improved by running 
more frequent and faster trains. These improve- 
ments in the case of suburban service have been 
found to result in great increase of traffic, but the 
causes of the increase would be less operative in 
interurban service, whilst more frequent trains 
would require more train crews and would consume 
somewhat greater energy. than if the same coaches 
were made up into fewer but larger trains. At the 
same time, wherever the population is compara- 
tivelv dense the conditions approximate to the urban, 
and improved facilities would usually result in in- 
creased traffic. Improved branch line services would 
doubtless lead to some increase in long-distance 
travel. by feeding the main lines more efficiently. 
Electrical operation would permit of higher speeds 
for main line trains, but the ordinarv steam train 
works at such a speed that the tractive resistance 
varies almost as the square of the speed; an increase, 
sav, from 60 m.p.h. to 70 m.p.h.. whilst saving only 
some 14 per cent. in the running time, does so at a 
cost of about 33 per cent. increased energy and 50 
per cent. increased power. Tt is probable that the 
economical speed of main line trains under electrical 
operation would be found to be not very much 
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greater than under steam operation. ` It is worthy 
of note that the New York terminal electric services 
operate main line trains to and from the city at 
much the same speed as corresponding steam trains. 
Special high-speed railways may of course be built 
where the circumstances warrant, but this is rather 
an illustration of the power of electrification to meet 
special conditions of difficult; than an example of 
ordinary raiiroading. | 

It is sometimes claimed, with a certain measure of 
justice, that electrification of busy lines reduces the 
need for widening. А! the same time it may be 
pointed out that multiple tracks are usually put in 
for the sake of separating different classes of trafhc, 
and electrification alone does not fulfil this purpose. 
It is therefore only occasionally that the necessity 
for widening disappears entirely with electrification, 
although it may be somewhat reduced thereby. 

From the traffic point of view it may accordingly 
be said that electrification leads to great improve- 
ment under certain special conditions, but that under 
normal conditions the improvement hardly gives 
promise of being suthcient in itself to justify the 
change in method of operation. The question there- 
fore arises whether electrification should be con- 
fined to meet such special conditions as have hitherto 
been found to suit its peculiar merits, or whether 
a wider and more general field can be opened 
to it with advantage. In certain electrical engineer- 
ing circles it is regarded as a sort of treason to sug- 
gest that any such question exists, but it is the part 
of an engineer to consult the facts rather than his 
own desires, and the question of the extent to which 
electrification is economical is not yet settled, and 
is therefore a fit subject for discussion. It may be 
pointed out at the outset, however, that definite con- 
clusions on the matter can only result from detailed 
and intimate examination of particular cases, and 
such examination cannot be attempted in the present 
article; a general discussion may nevertheless serve 
to indicate the features which chiefly influence a 
decision on the matter. 

In this country we are practically without water- 
power, but possessed of an abundance of coal. The 
price of coal, however, bids fair to remain in the 
future at a considerably higher figure than obtained 
in pre-war times, and this feature has important 
bearing on the extent of economical electrification. 
Our railways vary in the amount of traffic in differ- 
ent districts, but as compared with most other coun- 
tries, the traffic is generally dense, so much so in- 
deed that if mere density of traffic justifies general 
electrification anywhere it is likely to do so in this 
country. The number of locomotives per mile of 
route reaches the high figure of 1.2 for 2 and 
Wales. The amount of passenger traffic is here 
unusually large, the revenue train mileage being 
about double that of goods trains and the passenger 
receipts nearly equal to the goods receipts. We have 
many suburban railways ripe for electrification, but 
in other respects few of the special problems to 
which electrification has elsewhere been applied. 

The clearance between rolling and permanent 
Structures is here often fine, and there is much dift- 
culty in locating line conductors within it. the more 
so the higher the voltage; this is likely to add con- 
siderably to the expense of electrification in this 
country, for us a consequence of its high state of 
development limiting structures requiring modifica- 
tion or special work are frequent. Another conse- 
quence of the high state of our development which 
has Its effect on the question of electrification is that 
there is here an unusually large amount of buried 
metal work, liable to corrosion by electrolysis, and 
althougli rigid enforcement of Board of Trade re- 
gulations with regard to voltage drop would be un- 
duly oppressive, it is reasonable to expect more 
drastic regulations than are necessary in less deve- 
loped areas. The use of so-called track boosters ' 
1s likely to be an important and characteristic feature 
of any general electrification schemes in this country. 


From the point of view of intellectual satisfaction 
there is much to be said in favour of the adoption 
of a single system of operation throughout the 
country, or at any rate over a wide aréa; but this 
consideration has little weight in determining the 
most desirable methods, and. if, as seems likely, 1t is 
found to conduce to economy to work suburban 
passenger trafic by a multiple unit system run at 
comparatively low voltage and main line traffic by 
locomotives operated at higher voltage, the extra 
complication must be faced: and the intellectual 
damage borne. As a feature in a large engineering 
scheme the matter is not in general serious; subur- 
ban traffic has for the most part to be kept off main 
line tracks, and where tracks are used in common; 
duplicate line conductors can usually be installed; 
suburban rolling stock is not generally suitable for 
main line traffic; a frequent suburban service, more- 
over, is able to make fairly efficient use of its sub- 
station and line equipment. If a dual system shows 
the greater economy there is little of consequence to 
be said against it. Whilst there 1s no pressing neces- 
sitv for interchangeability of apparatus between 
different local systems, it is highly important that 
nothing should prevent inter-running between differ- 
ent main line railways, and to attain this result with 
economy the system and methods of operation 
should be uniform throughout the country, or at any 
rate over a wide area; if this provision is not made 
it will at the least require changes of locomotives, 
not when and where it is most desirable or con- 
venient, but at the junction of the systems, resulting 
in an increase of dead mileage, with waste of time 
and plant capacity. There appears, however, little 
need for varying the system of operation between 
the several British main lines, and it is probable that 
the adoption of one system throughout would prove 
most economical on investigation. x 

The merits and demerits of the several systems o 
operation are now known from experience, and al- 
though much of a misleading nature is still published 
on the subject, the old-time controversy is practically 
dead and of little more than academic interest, pos- 
sibly in more senses than one. As long as the deter- 
mination of the best system is left to sane minds fully 
cognizant of the available experience and capable of 
approaching engineering questions without either 
prejudice or bias, no fear need be entertained that 
the most suitable system may not be adopted, for the 
differences between the systems from the point of 
view of economy are too well-marked to be readily 
mistaken under the conditions obtaining in this coun- 
try. There are those who claim that the question of 
system is a secondary matter, the main question 
being that of electrical operation as opposed to 
steam; as long as discussion is restricted to general 
technical matters, this mav be so to some extent, 
but the questions both of the advisability of electri- 
fication and the determination of the most suitable 
system depend really on economic arguments of 
revenue-earning capacity and expense involved in ob- 
taining it, and these matters are greatly affected by 
the system of operation. It is true that technical 
differences between the systems by affecting methods 
of working react on questions of economy, and 
accordingly have much weight in appraising the sys- 
tems, but it is the resulting economy that determines 
the best system and not the technical features of the 
means emploved. | Ps. 
(To be concluded.) 


—— ees, 


. Outing.— The staff and employés of the Exeter Corpora- 
tion tramway department held their annual outing on July 6th 
Sunday being selected as that was the only day when the men 
could get away in one party. The event took the forn of a 
cireular tour of Dartmoor, nearly 100 miles being covered in 
three large chars-à-banes. Mr. R. О. Baldwin, general manager 
accompanied the party. Okehampton, Lydford, Black Down Prince- 
town, and Teignmouth were the halting places. The camera WAS 
applied at starting, and at Black Down, where lunch was served, 
Tea waa taken at Dartmoor Café, Princetown, 
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THE BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


Tue Exhibition which is being held at the Central Hall, 
Westminster, under the auspices of the British Science 
Guild, by an Organising Committee of which Sir Richard 
Gregory is chairman, contains many features of the highest 
interest, the conclusion of Peace having enabled the veil to 
be lifted which at the time of the first exhibition last year 
had to be rigorously drawn before many of the war inven- 
tions and discoveries. Doubtless, there are many devices 
which are still subject to thé official restrictions, though 
they may be widely known to the technical circles con- 
cerned, but, nevertheless, there remains abundance of 
material amply to justify an extended visit to the exhibi- 
tion, which will be open (from 11 a.m. to 7 p.m.) until 
August 5th. 

Not the least interesting and useful item is the Descriptive 
Catalogue itself, edited by Sir R. Gregory, which gives 
particulars of the war work carried on at universities and 
other institutions, of industrial research laboratories, and of 
industrial research associations in connection with the 
Department of Scientific and Industrial Research, as well 
as most valuable lists of scientific and technical books in 
some 15 subjects, and classified descriptions of the various 
exhibits. 

In an introductory article Sir R. Gregory points out that 
the war has revealed both our weakness and our strength, 
and that if we are to maintain our position in the face of 
strenuous industrial competition, the aid of science must be 
continually invoked. The Exhibition should go far to 
enlighten the public on this pre-eminently important 
subject. Had more space been available, the exhibits could 
have been multiplied in number many times, for our 
manufacturers were eager to display their products. 

The articles on the research work of Universities and 
technical colleges are of absorbing interest, covering an 
extraordinary variety of subjects, and reveal the immense 
value of the services rendered to the nation by the scientific 
staffs of these institutions, by the aid of which the 
deficiencies in our industrial resources were not only made 
good, but also the quality of our products was elevated toa 
plane higher than that attained by our enemies. Most 
excellent work was also accomplished in the research depart- 
ments of manufacturing firms, the organisation of which is 
described in a number of cases in Part II of the Catalogue. 
Part III, after explaining the methods of the Research 
Department, gives particulars of the Research Associations 
which have been established in eight industries ; as many 
more have been approved, and nine others are being 
organised. 

While some of the exhibits do not appear to differ very 
markedly from those of last year, there are a number of 
entirely new exhibitors, and others have introduced novel 
features. We commence below a review of the exhibits :— 

Messrs. EVERETT. EDGCUMBE & Co., LTD., Collindale Works. 


Hendon, show à very representative collection of measuring and 
controlling instrumenta of all kinds. 

Amongst the more notable exhibits is a complete series of 
switchboard instruments ranging from the "Dwarf" moving-coil 
or moving-iron instrument, having а 2-in. dial, and suitable, for 
example, for mounting upon the dashboard of a motor-car, to the 
large sector and edgewise instruments designed for super-etation 
switch boards, 

In connection with the latter class, an А.С. voltmeter with 
exceptionally open scale may be mentioned, seeing that in the 
past, whilet moving-coil voltmeters have long been supplied with 
open scales for D.C. systems, a corresponding voltmeter for A.C. 
has not been available, and this deficiency has often led to 
the use of induction instruments, with their attendant drawbacks. 
In the present instrument, which is of the moving-iron type, and is 
made in all sizes up to a sector-shaped scale 24 in. in length. the 
readings are extremely open, giving a scale length of as much as 
1 in. per volt at 200 volta. 

The ‘‘Metrohm” insulation testing set is also shown. This 
consists of & self-contained ohmmeter and generator of the moving- 
coil type, and amongst its chief features are compactness, lightness, 
and robust construction, together with ascale affording particularly 
clear indications. The now well-known pocket photometer (the 
“ Luxometer ) is shown, in which a number of important improve- 
ments have been quite recently introduced. 

A sample unit of the Everett Edgcumbe-Brazil carbon-powder 
resistance is of interest, in view of the very large number of uses 
to which it has been put, notably for neutral-point earthing 
resistances on three-phase systems, and for the limiting resistances 
for use with over-pressure and lightning protective gear. These 


resistances possess the unique property of decreasing in value 
owing to the passage of a current. When they are used as 
earthing resistances, therefore, the current gradually increases 
until the fault is isolated by the opening of the breaker. The 
shock to the system is thus minimised, whereas the contrary is the 
case when the ordinary metallic resistance is employed, since in 
that case the initial current gradually decreases owing to the 
heating of the resistance, and must, therefore, be abnormally large. 
The over-pressure or lightning-arrester resistances, moreover, are 
such that the current passed is greater the more severe the surge 
or other disturbance to the line. 

A novel form of deflectional frequency meter is shown, more 
particularly adapted for switchboard use where visibility at a 
distance is essential, and a deflectional instrument is, therefore, 
preferred. 

Amongst other instruments included in this interesting exhibit, 
which are too numerous to describe in detail, may be mentioned 
the following :—Graphic instruments, as exemplified by the 
“ Inkwell" pattern, power-factor or phase meters for balanced as 
well as unbalanced loads. protective relays (both overload and 
reverse current), synchronisers or synchroscopes, electrical speed 
indicators for transmission to а distance, a neat little phase-rotation 
indicator—a boon to all engaged in connecting up meters or 
other gear— wireless ammeters, explosion-proof instrumenta, &c. 

THE Ерізох SWAN ELECTRIC Co., Lro., Ponder's End, Middle- 
sex, are exhibiting in three sections of the Exhibition. In the 
Physics Section the now well-known Ediswan Pointolite " lamp 
is shown, complete with universal resistance, 80 that it may be run 
upon any of the usual supply circuits. This lamp ів in extensive 
use for lantern illumination, photographic enlarging, and many 
other similar purposes. The Ediswan half-watt type of lamp is 
to be seen in various stages of manufacture. 

Other special lamps made by this eompany are exhibited, 
together with the bulbs from which they are made, а special 
feature being the lamp caps or terminals used generally in the 
manufacture of incandescent lamps. which before the war were 
almost entirely made abroad, but are now produced at the Ediswan 
Works, enabling this company to manufacture incandescent lamps 
entirely with component parts manufactured at their own works. 

In the Metallurgy Section the Ediswan” exhibits illustrate the 
manufacture of molybdenum from the ore to the finished wire, and 
an exceptionally interesting specimen is shown of platinum substi- 
tute—i.e., a special base-metal alloy, which is used to replace the 
expensive and almost unobtainable platinum, formerly used in the 
manufacture of incandescent lamps. 

The third case of exhibits is in the Electrical Appliances Section, 
containing a series of thermionic valves used in wireless tele- 
graphy, which were produced by this company in very large quan- 
tities during the war. This case also contains an interesting 
collection of dry cells, formerly imported in large quantities, but 
now extensively made at the company's works. and small size accu- 
mulators. Some well-finished electrical measuring instruments 
complete the exhibit. 


THE BASTIAN ELECTRIC Co., LTD, are showing the Bastian 
furnace and magnetic detector, for indicating the decalescence 
temperature of steel (patent applied for). In this system the most 
delicate indicator is provided to give a visible or an audible signal 
when steel or other magnetic material undergoing heat treatment 
in a furnace has reached the critical temperature of decalescence. 
At this temperature the mognetic properties suddenly vanish, and 
carbon steel is in the very best molecular atate for hardeniny. 

The furnace is constructed throughout ot non-magnetic material, 
and a delicate magnetic compass is adjustably mounted on the 
exterior of the furnace casing. The muffle or crucible is encircled 
with & wire winding which serves as a magnetising coil, and in the 
case of electrically heated furnaces the magnetising coil can also 
serve 88 the heating coil. 

The polarity of the magnetising coil and the position of the 
furnace in relation to the earth's magnetic field are so correlated 
that when the furnace is charged with steel the compass is deflected 
from its normal position by about 140°. Directly the steel reaches 
the change point or temperature of decalescence, the compass 
needle swings stcadily back to its former normal position under 
the influence of the earth's magnetic field, which is much stronger 
than the stray field from the magnetising coil. The movement 
of the compass needle can be adapted to cause an electric bell to 
ring, or automatically to discharge the furnace. 

Ma. LEOLINE EDWARDS exhibits his patent Quidos "electriclamp 
hay-box oven, which is heated by a single carbon lamp. With this 
simple device, any food that can be cooked by its self-contained 
heat after once boiling can be dealt with iu the usual hay-box way, 
but, in addition, foods that require extra heat for roasting and 
baking can be cooked with the help of the lamp. The essence of 
the device is the high thermal insulation due to the use of a special 
material. The oven is portable, and can be run off any lamp- 
holder; by using an automatic clock, the current can be switched 
on and off at predetermined periods, and there are, of course. no 
fumes, and practically no elevation of temperature in the room. 
A full description of the original design was given in our iesue of 
November 9th, 1917 ; the latest design has & door opening in the 
usual way, instead of a lid on the top. 

Messrs. BENHAM & Sons, LTD., show their Electro Vapour” 
radiator, a device which consists of a vertical tube radiator of the 
ordinary pattern, to the lower header of which an electrical heater 
is attached ; thus the energy supplied to the apparatus is converted 
into low-temperature radiation, without luminosity or fire risk. 
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Мв, WM. HAMILTON WILSON has one of the most interestin 
exhibits in the hall, although it is of modest dimensions ; besides 
showing his extremely ingenious oscillation generators for wireless 
telegraphy, as used by the War Office with ve satisfactory 
resulta, which we described on May 23rd, Mr. Wilson exhibits 
a new form of W/T tuning inductance (a spiral glass tube, coated 
with copper and containing a wire) in which the capacity is dis- 
tributed throughout the inductance, and a new type of thermo- 
electric apparatus. Concerning the last-named item, no details of 
construction can be given, owing to patenting considerations, but 
the thermo-electric elements take the shape of apparently uniform 
conductors instead of differentiated “hot” and "cold " junctions, 
and can be wound on mica strips, while in some cases they are of 
extremely minute dimensions. Thus one specimen is in strip 
form, 0'0002 in. thick, for spectrum analysis; another consists 
of 60 thermo-electric conductors in series, forming a line not over 
0'005 in thick, for the same purpose; another comprises 100 
conductors in series, each less than (0006 in. in diameter, and a 
fourth contains 4,000 conductors in series, in an area 1'5 х 5§ in., 
for temperature experiments. A single "element" connected 
across the terminals of a pivoted micro-ammeter produced a large 
deflection when touched with the finger. A novel use to which 
such з generator can be put, it is suggested, is to replace dry cells 
in bridge testing by null methods—a very practical and excellent 
idea ; but the uses to which the device can be applied are almost 
unlimited, and we shall await with interest further disclosures as 
to the method of construction of the conductor. 

Another exhibit is an X-ray set operated on Mr. Wilson's 
oscillatory system from supply mains, and characterised by extreme 
lightness, with negligible inverse current. 

MESSRS. GREENWOOD & BATLEY, LTD., also show a striking 
novelty in the shape of “ Bipol" electric accumulators. These 
embody an entirely new departure ; the paste is carried on a frame 
of specially-treated wood, with a sulphuric-acid electrolyte. The 
result is that an accumulator of the same size and weight as a 
dry cell can be made, with 2} to 3 times the watt-hour capacity ; 
and compared with an ordinary accumulator, the Bipol type shows 
a saving of weight of 25 per cent. The mode of construction of the 
cells is rather startling, but the fact that they have been manu- 
factured for several years, and have been used by the War Office 
at the front with excsllent results, indicates that they are well 
out of the experimental stage and are a reliable manufacturing 
product. They are made in a variety of forms, for torches, pocket 
lamps, police lamps, cycle lighting sets, &c. One of their most 
valuable features is their ability to retain a charge for several 
ene Further details of this remarkable cell will be given 

r. 
(To be continued.) 
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THE ELECTRICITY SUPPLY BILL. 


(Continued from page 39.) 
COMPENSATION PROPOSALS. 


The Association of Officers and Staff Members of Electricity 
(Power and Supply) Companies of Great Britain (A.O.E.C.) 
has submitted to the Board of ‘lrade and the members of 
Standing Committee B a detailed amendment of Clause 17 
of the Bill. It is proposed to leave out Clause 17 and .to 
move the clause of which an abstract follows :— 

Compensation for Deprivation of Oflice.—(1) The following 
provisions shall apply with respect to officers and servants of 
both sexes of any undertaking affected bv the Act :— 

(1) Any existing officer in the employ of апу authorised 
undertakers at any date who shall after six months prior to 
the introduction of this Act have suffered or shall sutter any 
direct pecuniary loss by abolition of оћсе or by diminution 
or loss of salary, wages, or emoluments shall be deemed to 
have done so in consequence of this Act, unless proof to the 
contrary is adduced to the satisfaction of a standing arbi- 
trator or board of arbitration, and shall be entitled to have 
compensation paid to him therefor in accordance with the 
provisions contained in Section 120 of the Local Government 
Act, 1888, relating to compensation to existing officers. "l'em- 
porary absences caused by exigencies of war shall count ag 
continuous service with such authorised undertakers. 

(1) Where a District Electricity Board or other authorised 
undertaker under this Act requires the service of any exist- 
ing officer, he may be transferred to the new authoritv either 
permanently with his consent, or temporarily with his con- 
sent (which shall not unreasonably be withheld) and that of 
the owners of the undertaking. 

(11) No such transfer or anvthing done under this Act shall 
result to the detriment of the officer transferred except in the 
case of misconduct, and if any question arise as to whether 
the provisions of this paragraph have been complied with, 
the question shall be referred to arbitration, and compensa- 
tion shall be awarded if loss has been occasioned. 

(iv) The new authority. may direct that the office of anv 
existing officer which it deems unnecessary shall be abolished. 

(v) If апу existing oflicer is required to perform duties 
such as are not analogous or which are an unreasonable addi- 
tion to his former duties he may resign his post. 

(vi) Everv existing officer who so relinquishes his office or 
whose services are dispensed with for апу reason but mis- 
conduct or incapacity, or whose remuneration is reduced, or 
who otherwise suffers апу direct pecuniary loss in conse- 
quence of this Áct (including any loss of prospective retiring 


allowances) shall be entitled to be paid compensation by the 
new authority for euch loss, to be determined failing agree- 
ment by arbitration. 

(vii) Every existing officer or eervant not transferred to 
the new authority shall continue to hold office under the 
owners of the undertaking, performing the same duties and 
dE not less remuneration than if the Act had not been 
passed. 

(2) (1) Any person in receipt of a pension shall continue to 
receive from the new authority the same pension. 

(п) Where an existing officer has been transferred he may 
elect either to become subject to any superannuation scheme 
instituted by the new authority or to remain a full member of 
any pension fund established in connection with the under- 
taking from which he has been transferred, and shall be 
entitled to receive reasonable allowances for temporary dis- 
turbance. 

(iii) If part only of any undertaking is taken over pensions 
shall not be disturbed. 

(пу) Any person transferred to the service of the new 
authority who would in accordance with custom be granted a 
pension shall not suffer any detriment in regard thereto by 
the passing of the Act and may upon reaching the age of 65 
or upon completion of 40 years of service upon being required 
to retire make a claim for compensation. : 

(3) (i) In making any award the arbitrator shall direct by 
whom such compensation shall be paid and the period within 
which it shall be paid, and such declaration shall enable any 
officer or servant to enforce payment in any court of justice. 

PROPOSED AMENDMENTS. 

At a meeting of the Newcastle-upon-Tyne and Gateshead 
Chamber of Commerce on the 9th inst. a report was sub- 
mitted by a committee which had been considering the Elec- 
tricity Supply Bill. Some interesting points were raised in 
the report, of which a summary follows :— 

It should be made clear that the Commissioners may grant 
inoneys to other bodies to carry out experiments on their 
behalf. The local Chamber of Commerce should have repre- 
sentation on the District Boards, as well as professional men 
and the technical and commercial staffs of the electricity in- 
dustry. If the Commissioners take one or more generating 
stations or parts of generating stations, then they shall also 
take over, at the option of the undertakers, any other stations 
on undertakers’ system. The provision that not less than 
95 per cent. of water should be returned would be unwork- 
able where cooling towers are installed. The word '' materi- 
ally ” should be inserted before the words not less pure.” 
In Clause 17 the words regularly employed ” require ampli- 
fication to include all officers or servants in any position of 
responsibility for plant taken over without their being solely 
and ''regularly employed in or about the same. Compen- 
sation should be recoverable as from the date of the passing 
of the Bill, and a scale of compensation should also be in- 
dicated in the Bill. An appeal to the Commissioners from 
the Ministry of Labour's decision should be allowed to the 
employé. Emplovés engaged upon or responsible for plant 
put out of use Ьу order of the Electricity Commissioners 
under Clause 90 (1) should be entitled to compensation under 
the same conditions as if they were taken over. Provision 
should be made for the linking up of the systems of adjoining 
District Boards. As Clause 36 (conspiracy) abrogates rights 
possessed in common by all other members of the community, 
exceptional means should be provided for the scttlement of 
disputes between all classs of employés and employers, and 
for the enforcement of such settlement- upon all engaged in 
the electricity supply industry. The right to make, confirm 
and issue all regulations relating to the uses of electricity at 
present embodied in the Factory Acts, Home Office and Board 
of Trade Regulations, &c.. for safety of operators and of the 
public should be transferred to the Electricity Commissioners. 

NEW CLAUSE 5. 

In view of the mass of amendments set down to Clause 5 
of the Bill, relating to the constitution of District Bodrds, 
negotiations have taken place and a new clause has been 
drafted to take its place. The new proposals, while retain- 
ing the District Boards as a dernier ressort, provide other 


"means of arriving at the end desired, and are calculated to 


neutralise a great part of the opposition. On Tuesday the 
clause was circulated and the committee adjourned until 
next Tuesday to consider the matter fully. 

The new clause provides that the Electricity Commis- 
sioners may, after holding a local inquiry where neces- 
sary, determine that any district in the United King- 
dom shall be constituted a separate electricity district 
for the purposes of the Act, grouping the areas in 
such. manner as may seem most conducive to efficiency 
and economy. Where it appears that the existing organisation 
for the supply of electricity in such а district should be im- 
proved, the Commissioners shall give notice of their intention 
to hold a local inquiry, and shall give authorised undertakers, 
local authorities, large consumers of electricitv, and other asso- 
eint ions or bodies within the district an opportunity to submit 
schemes for effecting such improvement. If no such scheme 
is submitted within the time allowed, or if no scheme sub- 
mitted is approved by the Commissioners, the Commissioners 
may either themselves formulate such a scheme, or, if it 
appears to them that no satisfactory scheme for joint action 
by existing organisation can be formulated, propose a scheme 
for the constitution of a District Electricity Board. 

The Electricity Commissioners shall publish any scheme 
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which they have approved or formulated, or а scheme for the 
constitution of a district board, and: shall hold a local inquiry 
thereon. | 

_A scheme under this section may provide for the constitu- 
tion of an Authority representative of authorised undertakers 
and other interests within the district, and for the exercise by 
that Authority of the powers of the authorised undertakers 
within the district, and for the transfer to the Authority of the 
whole or any part of the undertakings of any of those under- 
takers, upon such terms as шау be provided by the scheme, 
and for applying in relation to the joint electricity Authority 
any of the provisions of the Act relating to District Electricity 
Boards (cluding the provisions as to borrowing, lending and 
giving financial assistance by and to those Boards), and the 
scheme may contain any euppleiuental provisions which appear 
to be expedient for the purpose of the scheme, including pro- 
visions dealing with any right of purchase of any undertakings 
affected by the scheme. | 

A scheme for the establishment of a District «Electricity 
Board shall incorporate the Board with’ power to hold land 
without licence in mortmain, and shall provide for the inclu- 
sion, as members of the Board, of representatives of local 
authorities, companies and persons who are authorised under- 
takers within the district. of large consumers of electricity 
within the district, and of. labour, and, where anv councils 
(not being authorised undertakers) or the Electricity Commis- 
gioners agree to afford financial assistance to the Board in 
manner provided bv the Act. also of representatives of those 
councils or persons nominated by the Commissioners. 

The scherne may provide for the appointment as chairman 
of the Distriet Board of a person selected bv the Commissioners 
from a list subinitted by the Board, for enabling the Волга to 
delegate to comiuittees anv of its powers or duties and for 
the pavinent of travelling and other expenses of meinbers of 
155 n (including compensation for loss of: remunerative 

ime). Put 

The Corumissioners may wake an order giving effect. to the 
decisions they arrive at as а result of the inquirv, and present 
the order for confirmation by the Board of Trade. Anv such 
order shall be laid before each House of Parliament, but shall 
not come into operation until it has been approved by a reso- 
lution passed by each House. B 

An order made under the Act mav be altered or revoked һу 
a subsequent order, and any such subsequent order may pro- 
vide for the dissolution of a joint electricity authoritv and the 
substitution therefor of a District Electricity Board. 


(To be continued.) 
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Makcont’s WIRELESS TELEGRAPH Co. v. THE CROWN, 
(Continued from paye 63.) 


When the case for the Crown was further heard on Monday, 
July 7th, Mr. F. J. BROWN continued his evidence, which dealt 
largely with statistics. In 1927, said witness, owing to the 
cumulative increase of LO per cent. claimed by the compan” 
the total estimated traffic was 136,000,000) words. in the 
traffic beyond Singapore was excluded, 42 per cent. of the 
tratie would have to be deducted, and a balance of 81.000.000 
words left. That compared with his estimate of 18,000,000 
words for 1927, or an annual average for the vear bv his 
tables of 20,000,000. He did not think the tables furnished 
to the company of cable traftic since 1904 gave anv warrant 
whatever for assuming a rate of increase of anything like 10 
per cent. He calculated the annual cumulative Increase at 41 
per cent. on the figures supplied of cable traffic from 1904 to 
1913. Witness said there had been a decided movement in cer- 
tain quarters for what was called an imperial news service. The 
distribution of news would have oecupied a considerable part 
of the time at the imperial stations, and being Government 
trafhc it would not have paid royalties. Mr. Brown declared 
that there was no justification for the assumption that in 
the first year of the contract the wireless stations would 
have done a traffic equal to one-third of the cable traffic. He 
thought that 90 per cent. of the people desiring to telegraph to 
Spain would prefer ta cable at the higher rate, owing to the 
greater certainty and reliability of the cable, in normal times 
the greater speed of the cable, and at all times the fact that 
the cable was secret and wireless communication was not. 
Last March several of the cables with Holland broke down. 
The Post Office announced that wireless uiessages could be 
rent to Holland from а Scottish. Marconi station. but thev 
found some of those who were expected to use the wireless 
to a considerable extent did not do so because thev teared' their 
nessa ges would be taken down at some of the wireless re- 
ceiving stations Which existed in Holland. A liberal allowance 
for wireless in competition with the cable was 10 per cent. 
for the first vear, 124 per cent. for the second vear, and in- 
creasing. to 15 per cent. for the third and subsequent vears. 
Wireless had not been used during the war where cables 
Were available. | 

On Tuesday, Witness said he had reason to believe that 
cable rates would shortly be reduced. Taking past experience 
into account, he said, there was not the remotest possi- 


bility that within the 28 years of the contract the general 


‘telegraph traffic would have increased in the manner suggested 


bv the Marconi Co. unless the rates were reduced to 1d. or 2d. 
a word throughout the empire. The experiences of the Mar- 
coni Co. theinselves showed that a reduction of rate did not 
lead to anything like an increase of traffic to correspond with 
the reduction of rates. The emergency wireless station put 


up by the Marconi Co. in Scotland for communicating. with 


Holland was on the point of being converted to the Poulsen 
arc system by the Admuralty. 

In eross-exainination by Sir Edward Carson, WITNESS agreed 
that the net result of his evidence was that the Marconi 
Co. would pet as their profit on the contract somewhere 
about £1,000 a year from each station for a period of about 
10 vears. He was not sure they were ever to pet that, be- 
cause probably the cost of the stations might have. been 
slightly more than the contract price. Mr 
© WiTNEss said it would have cost. the Government about 
£130,000 a. усаг to work the Imperial stations. 

Sir Ebwakb Cansox : Was it contemplated by the Govern- 
ment that they were going to run these stations at а loss of 
£90,000 a year?—Certainly. [ always contemplated that thev 
would be run at a loss. The object of the Goverument in 
building the stations was largely strategic, but апу connner— 
cial trate they could have done in duninution of the expendi- 
ture on the stations would have been very welcome. P 


On Wednesday, July Oth, Sir Edward Carson, K. C., M.P., 
continued his eross-examination. of Mr. Brown. 

Mr. Brown said he thought the Marconi Co. were making 
a serious misealeulation as to the results from the stations 
when they made their offer in 1910. 

Sir EDWARD CARSON said that the company had repeated the 
offer within the last few months to the Iniperial Conununi- 
cations Committee. ` | 

Mr. Brown said he thought the idea of a chain of stations 
had become obsolete. The idea now was rather to have 
stations in the United. Kingdom communicating direct with 
the various parts of the Empire or at all events cotumunicat- 
ing through an intermediate station. 

" What is the discovery," asked Mr. JUSTICE LAWRENCR, 
“that has occurred which enables stations in this ‘country to 
conmunicate with the whole Empire direct? ”’ 

Witness : The extension of the length, especially in connec- 
tion with the improvements Which have been made in the 
working of the Poulsen are. 

In further cross-examination by Sir Edward Carson on 
Thursday WiTNESS said there was even now no company work- 
ing wireless op a commercial basis within the British Empire, 
but there were Government stations working on a commer- 
cial scale between Australia and New Zealand. И. 

Witness agreed that the Marconi Co. had erected 13 stations 
for the Admiralty. N ' 

Sir Epwakib Caksox: On the Marconi gysten? 

WITNESS : Yes, and other apparatus was put in by the 
Admiralty themselves- the Poulsen arc. | 
- WITNESS, in re-examination by Mr. Charteris, R. C., said two 
estimates were prepared by the Post Office in. 1911 of the cost 
of and revenue from the wireless stations. One, prepared bv a 
pessimist, gave the revenue as £41,500), and the other gave 
a revenue of £516,500, The estimates were prepared re- 
spectively in May and December, 1911. He did not agree 
with either set of figures. The estimates were vitiated by the 
fact that the charge per word was estimated in the one case 
at an average of IS. Td. and in the other at Js. Sd. These 
‘charges were much too high on the basis of present traffic. 

When the hearing was continued on Fridav Mr. BROWN 
said that since 1913 the Poulsen system had been greatly im— 
proved, and was now capable of operating over a distance of 
9.000 miles aud upwards. The system was working success 
fully at Nantes, Lyons, aud also m the United States. 

: His LoRDSHI P: Do you mean conunercial working or strate- 
gical working? | 

WITNESS : I believe one of the stations in the United States 
was working commercially before the war. I don't think 
any of the stations are working commercially now owing to 
the war. 

WITNESS said he understood that the Marconi Co. purchased 
the Poulsen systein in 1915. 

At the conclusion of Mr. Brown's evidence, Sir 
EDWARD Carson said it bad been stated by the Attornev- 
General, and he understood concurred in by the witness, that 
the Marconi Co were claiming an amount which was about 
five times their total capital. The nominal capital of the 
company was 41. 0.000, they had a reserve of £1,100,000, and 
thev had invested in associated companies approximately 
43.000.000; so that to talk of them capital as 41,500,000 was 
absurd. 

Mr. Суки. PRANK КАЕ. a radio engineer, said he had had 
eleven years’ experience of radio-telegraphy in the United 
States, this country. France and Italy. His experience. had 
been chiefly with the Poulsen system, and he considered that 
system was the best in existence to-day. 

In cross-exaruination WiTNESS. said that he formed the 
opinion in 1912 that the Poulsen was the best wireless system, 
and he still held that view. 

The hearing was adjourned. 
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NEW ELECTRICAL DEVICES, 
| AND PLANT. | CN 
Readers are invited to submit particulars of mew or improved 


and apparatus, which will be published if considered of 
sufficient interest, | 


FITTINGS, 


Chain-type Cable Hooks. 


The impossibility of providing a stock of cable suspending 
hooks in sufficient variety to meet the widely differing con- 
ditions which arise in attaching cables to walls, &c., has 
called for the design of a standard pattern of hook which 
will meet all general requirements. Messrs. SIEMENS Bros. 
AND Co., Lrp., London, have introduced ‘‘ chain-type " 
cable hooks for this gel kere only a comparatively small 
number of standardise rts is required, which, when as- 
sembled, provide an excellent means of suspending any of the 
usual sizes of cable. The top fitting can be fixed to girder 
work or brickwork; the intermediate or bottom fitting may 
be used as an additional support where the number of cables 
is large, or to hold back the lowest of a series of cables when 
the pull of the other cables tends to draw it away from the 
wall. The hook fittings are coupled to one another. or to 
the other standard parts, by means of coupling pins in the 


Fic. 2.— CLARION 
Evectric BELL. 


Еа. 1.—CHAIN-TYPE 
CABLE HOOK., 


manner shown in the illustration. When it becomes neces- 
sary to extend: aniexisting bank of cables, the correct size 
of cable hook is Melected from stock, and attached to the 
existing hangeri tiv! means of a pin. Where the number of 
cables depending from one hanger has been increased to such 
an extent that the weight on the suspension and the original 
fixing becomes excessive, the intermediate fitting can be 
employed as an additional support. A large stock of each size 
of both hook and fitting is always in stock at Messrs. Sie- 
mens’s Woolwich works, and orders can be executed with 
rapidity. 
The Clarion Electric Bell. 


We have received from Messrs. Warp & GoLDsTONE, of 
Sampson Works, Salford. Manchester, a sample of their new 
British-made ‘‘Clarion”’ electric. bell, fig. 2, a handsome 
device built up on ingenious lines on a stamped-metal base. 
with a simple locking cover. Тһе interior is well made, and 
the bell, with a 23-in. gong, gives a loud clear note. The coils 


are of sufficiently high resistance to work either with or with- 
out mdicators. | 


RECENT PLANT EXTENSIONS: AT POPLAR. 


THE demand for power from the mains of the Poplar Borough 
Council has increased eo much since the large extensions 
effected in 1913, that recently further extensions, including a 
4,750-K.V.A. turbo-alternator and two 1,000-Kw. rotary con- 
verters, had to be carried. out. . 

A general view of the engine room is shown in fig. 1, and 
a near view from the exciter end of the most recent turbo- 
alternator to be installed is given in fig. 9. The two turbo- 


alternators seen to the right in fig. 1 were put into commis- 
sion in 1913. Each is rated at 3,000 Kw., 0.8 power factor, 
d of 1,500 R.P.M; The Witton ” alterna- 
on an extended bed-plate and supply energy 


and runs at a 
tors are mounte 


Fic. 1.—Power HOUSE, SHOWING NEW 4, 750-K. v. A. TURBO- 
; ALTERNATOR ON THE LEFT. 


at 6,600 volts, three-phase, 50 cycles. The set just recently 
erected comprises a three-phase, 6,600-volt, 50-cycle '* Witton ’ 
turbo-alternator, rated at 4.750 K. v. A. and driven at 3,000 R. P. M. 
by a Zoelly type turbine of the multi-cellular impulse pattern, 
in which there are a number of impulse wheels, each rotating 
in a separate chamber formed by means of the diaphragm 
lates. ‘ 
Ў Reference to fig. 3 will show: what-is one of the main 
features of Witton” turbo-alternators, i. e., the great 
strength of the bracing of the windings. Each coil is securely 
wedged and supported by bronze clamps, thus rendering the 
machine capable of withstanding severe short circuits, without 
fear of distortion or displacement of the windings. Another 
special feature is the system of ventilation. Fans are fitted 


Fia. 2.—4.750-к.у.л. TURBO SET FROM EXCITER END.’ 


to either end of the rotor shaft, one for producing a flow of 
air through the stator and the other for producing the re- 
quisite flow of air through the rotor. Air is drawn by the 
fan on the coupling end of the rotor into the space enclosed 
by the end guards, and, after cooling the stator coils at 
the coupling end, passes through a number of axial 
channels in the core to the other end, thus cooling’ the whole 
of the stator. The fan at the other end of the rotor draws a 
separate current of air through the rotor, thus thoroughly 
cooling it. The two air currents never intermix, and in 
consequence a very low and even temperature rise is obtained. 


E 
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The rotor is constructed from а solid steel forging, the 
slots being milled out. The conductors are insulated b 
means of mica troughs placed in the slots, the tops of whic 
are finally closed by steel wedges. 

In the power house is also installed a 1,000-xw. '' Witton ”’ 
rotary eonverter for supplying direct current to the 460-volt, 
three-wire network. This machine is of the * 
type, and starts up from the А.С. side only. It is designe 
for reactance control, and runs at a speed of 500 R. p.. The 
set is seen in fig. 4 together with the 6, 600 / 380-volt step-down 
transformer and the self-synchronising А.С. panel. Due to 
shortness of plant, this machine had to carry 20 per cent. 
overload for several months, and the fact that it stood up to 
its work sparklessly speaks highly of the design of the set. 

A similar 1, 000 KW. Witton rotary converter with its 
self-synchronising panel, has been installed at the High Street 


Fic. 3.—CLAMPING ARRANGEMENTS FOR WIN DIN G-END-BIL. NDS 
ON TURBO«ALTERNATOR STATOR. 


Fia. 4.—1,000-kw. ROTARY CONVERTER AND SELF-SYNCHRONISING 
A.C. PANEL IN THE PoWER HOUSE. 


sub-station at Poplar. It is designed for reactance control and 
for starting up only from the А.С. side by means of а three- 
phase induction motor. The High Street  eub-station 
is designed to accommodate twelve 1,000-&w. converter sets, 
one bank of motor converters, and one of rotary converters. 

Every effort has been made in laying out this sub-station 
to provide for simplicity and ease in running cables and mak- 
ing connections to both machines and switchgear. The E.H.T. 
cables enter from the outside into a roomy, well-lighted 
culvert, and are taken straight up to a gallery upon which the 
&.H.T. truck cubicle type switchgear is situated. The low- 
tension switchboard is below this gallery on a platform 
slightly above the machine floor level. We understand that 
Mr. J. H. Bowden anticipates that his load in this district 
will grow to such an extent that he will soon have several 
units installed. 
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BUSINESS NOTES. 


The Electrical Review Index.— Ав it is still necessary 
to effect every possible economy in paper consumption, the Index 
to Vol. LXXXIV of the ELECTRICAL REVIEW, which will shortly 
be printed, will be supplied only to those who, through the post. 
specially apply for it. To such it will be supplied for 3d. post free, 
Any reader or advertiser at Home or Abroad who requires a copy 
for binding or other purposes is asked to make early application 
mcum to the Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, 

L. C. 4. 


Commercial Relations with Greece.— There has been 
opened at Dorland House, 16, Regent Street, London, S. W., a 
Greek Interests Bureau, the primary object of which is to advance 
the joint interests of Greece and Britain in agricultural, industrial, 
and commercial matters. The Bureau is under the direction of 
Mr. William Hill, who recently accompanied the Greek Commercial 
Delegation on their tour of British industrial works. 


Trade Advertising in China.—The Board of Trade 
Journal states that particulars may be obtained by application to 
tbe Far Eastern Section of the Department of Overseas Trade of 
schemes by which British merchants and manufacturers are 
enabled to advertise in the native Press in China under the 
auspices of British Commercial Propaganda organisations at 
Shanghai and Hong-Kong. 


Englishmen Wanted in Mexico.—The Board of Trade 
Journal ів repeating the advice given by British Consuls many 
years ago that British firms desirous of making progress in 
Mexico must send out competent men armed with full powers. 
The advice із hoary with age, but it has to be repeated to-day when 
American exporting houses are being advised to open their own 
branches in Mexico, fill them with their own employés, and become 
an integral part of the country, instead of endeavouring to conduct 
their Mexican business from offices in the United States. The 
Journal quotes our Consul at Mexico City as saying that one of the 
obstacles to the extension of British trade, is the fact that the 
Englishman does not readily adapt himself to local conditions and 
become an integral part of the country, as is the case with other 
foreigners, such as Spaniards. Germans, Frenchmen, and Italians. 
The result is that there are few British traders, in the true sense 
of the word, nearly all the shops being managed by Mexicans and 
the above-mentioned foreigners, who are very efficient salesmen, 
and who are willing to accept a standard of living to which the 
average Englishman is unable to conform. 

A considerable number of companies (mining, engineering, Ке, 
including the British companies) are managed locally by Americans, 
and it is only natural that when the mahager of a company has to 
make purchases abroad, he prefers to place the order so far as 
possible in his own country. The absence of British managers 18а 
drawback to the development of British trade. American firms 
are making every effort to establish themselves in Mexico.” 


Australlan Regulations for Wire Imports.—It is stated 
that the new Order under which rubber-covered wire may be 
imported into the Australian Commonwealth will not come into 
operation until January lst, 1920. 


New Spanish Companies.—A company is about to be 
formed, under the title of the Tranvia de Madrid a Aranjuez, to 
carry out the building of a tramway line from Madrid to Barcas 
(Aranjuez), through Corte and the plains of Tajo, Tajuna, and 
Jarama, thus affording these fertile agricultural districts an outlet 
to new markets. 

The Quaker City Corporation of Spain is the name of а new 
undertaking started, with & capital of 500,000 pesetas. gubacribed 
in equal shares, by the banking firm of Aldama y Co. and the 
Philadelphia Quaker City Corporation. The object of this new 
company is to further the general export and import trade between 
the States and Spain and a branch to be set up in Barcelona.— 
La Energia Electrica. 


Women in Engineering. At a meeting of the North- 
East Coast Institution of Engineers and Shipbuilders, Lady Parsons 
read a paper demonstrating the capabilities of women in connection 
with engineering, and pointing out that about 1.500,000 women 
had been trained by the State at a cost of £30,000,000. Lord Weir 
said that the attitude of the Trade Unions, which gave women full 


equality with men but denied them the opportunity of working, 


would have to be abandoned. 
The Electrical Development Association.—As we go te 


press we have received a pamphlet from the Association —E.D.À.— 


setting forth ita constitution and purposes. Its Committee of 
Management is representative of the three sections Supply | 
Manufacture, and Contracting —whieh jointly provide the Service 
of Electricity” to the consumer; funds have been provided for 
preliminary work by the I.E.E. and the Associations represented. 
and financial support is invited in the form of subscriptions from 
public bodies and private companies concerned with electricity 
supply, manufacturers and contractors, and other interested bodies 
or persons, in order that the operations of the Association may be 
extended and its position assured. Particulars can be had from the 
director and secretary, Mr. J. W. Beauchamp, M. I. E. E., Hampden 
House, 84, Kingsway, W.C. 2. (Telephone, Holborn 253.) 
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The Industrial and General Progress of Italy.— We 
have received a copy of а most instructive pamphlet entitled The 
Economic Revival of Italy," which tells effectively by English 
letterpress, and graphically by means of illustrations, diazrams, 
and mapa, what has been happening in regard to Italian movements 
generally, and in various departments of industry, previous to and 
during the period of the war. After reading of wheat, wine, live 
stock, and so forth, we come to coul and lignite and the vast hydro- 
electric resources, and to the attention which is being devoted to 
the electrification of railroads. The future of electrometallurgy, 
the national raw materials, iron and chemical industries, the pro- 
duction of sulphuric acid, notes on the future of Italian trade, are 
among a host of matters which are reviewed in a very useful and 
educative form. There hag also reached us a companion brochure 
on the Italian State Railways," in which there are set forth such 
details as travellers to Italy require to know respecting the 
facilities that are available for their comfort ex route. Copies of 
both productions can be obtained at the London office of the 
Italian State Railways, 12, Waterloo Place. Regent Street, 
London, S. W. : 

Trade Combinations.— The Ministry of Reconstruction 
has issued No. 31 of its grey pamphlets (24.) on Reconstruction 
Problems.“ It deals with Trusts, Combines, and Trade Associa- 
tions,” and the contents are based on the report of the Committee 
on Trusts. It forms interesting reading, and should be studied by 
all who are anxious that industry should be enabled to avail itself 
of the advantages of trade associations and combination without 
giving grounds for public suspicion and opposition consequent upon 
a perpetuation of the evils which have followed from the undesir- 
able practices of trusts and rings of certain kinds. In our opinion, 
there is great danger that the growing disgust at the maintenance 
of the high cost of living, partly due to profiteering, will encourage 
violent opposition to the principle of combination even from those 
who see industrial merit therein, and that opposition may not dis- 
criminate as it should do between rings and trusts of a beneficial 
kind, and those which have waxed fat by fleezing us all. The 
policy of Protection may also be imperilled through asimilar cause. 
The public are becoming sick of paying high prices for essential 
articles because the restriction of imports gives the seller an oppor- 
tunity of charging practically what he likes— we are not referring 
to key industries. 


Plans Wanted. — Armagh U.D.C. invites electrical 
engineers to supply plans, specifications, and estimates for the E.L. 
and power installation. A prize of £20 ia offered for the most 
suitable scheme. For particulars see this issue. 


Exhibition of Electrical Equipment.—During their 
occupation of Belgium the Germans established at Franiére. near 
Namur, a colossal dump of electrical material. This was the 
largest collection of such stores in a single place that the world 
has ever seen ; so huge was the dump that, when the great retreat 
came, this valuable material fell into British hands, 

The Disposal Board of the Ministry of Munitions is now giving 
an exhibition of this material, which will be for sale soon, at the 
Royal Agricultura] Hall, Islington. Stocks vary from small 
quantities in some items to hundreds of thousands of articles in 
others. A summary includes telephones and telegraphs, wireless 
apparatus, earth-inductor sets, daylight-siznalling lamps (electric 
or gas). guns and pisto!s for signalling purposes, dog and pigeon- 
service apparatus, mules and men harness, and materials used in 
line construction. 

An interesting magneto switchboard ‘is of the type which can 
be built up in tiers like a sectional bookcase. It is portable, 
compact, and easily connected up by means of special multi- pointed 
plugs and sockets, The complete switchboard rests on a light 
collapsihle iron stand. 

Paper eloth is on view, in six colours, and there are tons of 
waxed and other treated papers. The use to which the electrical 
listening sets can be put are various. Wherever the magnification 
of sound is required, these will be found serviceable. During the 
war they were used for the detection of sapping or other digging 
operations, 


Catalogues Wanted.—Mkssus. C. A. IESLEVY & Co, 
electrical engineers and contractors, 21, West Bute Street, Cardiff, 
desire to receive electrical catalogues. 


For Sale.— On July 29th and 30th several stranding 
machines and а 30-H.P. electric motor are to be disposed of by 
auction at Liverpool by direction of the Disposal Board. 

The works, plant and goodwill of the Small Heath Metal Works. 
Birmingham. of the Rubel Bronze and Metal Co., Ltd., are to be 
gold by tender by the Receiver. Sce our advertisement pages to-day. 


The Wilson Electric-Welding System.—In the course 
of his speech at the annual meeting of G. D. PETERS & Co., LTD., 
dir Byron Peters, after referring to the resumption of pre-war 
business, said that in addition they had opened up a new branch of 
business In power signalling. which promised to develop into a 
very considerable and profitable departure for the company. They 
had also become interested in electric welding, and one of their 
directors was devoting a large portion of his time and energy 
towards introducing the Wilson system of electric welding to the 
shipping, railway and engineering industries of this country. 
th 18 System of electric welding was very largely responsible for 

€ assistance given by America in defeating the German sub- 
77 menace, by the quick repair of the German shipping in 

merican ports. 


Trade with Germany and German-Austria.—In view 
of the raising of the blockade, the Board of Trade have issued 
general licences under the Trading with the Enemy legislation 
authorising with certain reservations the resumption of trade with 
Germany and German-Austria. The licences do not remove the 
existing restrictions upon the payment of debts and the return of 
property due or deliverable to persons in Germany and German- 
Austria in respect of pre-war tranactions. Moreover, any per- 
mission which may be necessary in respect of any transactions 
under Defence of the Realm Regulation 41 D must be obtained 
from the Treasury. The licences do not permit the importation 
from Germany or German-Austria of any goods included in the 
prohibition of import proclamations, and not covered by a general 
licence issued under those proclamations, Further, export licences 
must be obtained from the Export Licence Departinent, 1, Queen 
Anne's Gate, Westminster. S. W. I., before goods included in Lista 
"A" and "B" of prohibited exports are shipped to those countries, 
but no licences are required in respect of goods included in 
List C.“ 


Indian Oilfield Electrification.—The Burmah Oil Co., 
whose headquarters are at Glasgow, have a very large and 
important scheme to take in hand at their refineries and works in 
India. They will proceed with the electrification of their principal 
oilfields, with the object of modernising and improving the 
methods of working and manufacture. A heavy expenditure is 
involved. 


Non-Ferrous Materials.—The following particulars are 
published of the stocks (exclusive of old metal and scrap) in this 
country in possession of the Minister of Munitions on July Ist, 
1919 :— ; 

Copper... . ... 44,298 tons Soft pig lead... 121,135 tons 


Spelter, G.O.B. 26,059 ,, Nickel „<< 22 402. y 
Spelter, refined 13,356 „ Antimony, | 
Aluminium .. 10,662 „ regulus ... 4,368 „ 


N.B.— The quantity of nickel in stock on June Ist, 1919, was 


2,552 tons. 3,552 tons was published in error. 


Trade Announcements. — Messrs.  HiGGIN, Lb., 
205, Deansgate, Manchester, have been appointed agents for 
Lancashire, Cheshire, North Wales, and the West Riding of York- 
shire by the Ironclad Switchgear Co., Ltd., Eccles, and Accumu- 
lators, Ltd.. Woking. | 

MR. W. P. BARNWELL. late R.E., has commenced business as 
an electrical engineer at 106, Colwyn Road, and 12, Upper Mounts, 
Northampton. 

MR. Е. G. Brown, who has been demobilised, has commenced 
business as an electrician at 2, Maryville Road, Leytonstone. 

Mr. P. W. Osporn (after 44 years’ military service) has 
resumed the manufacture of wooden electric fittings. a branch of 
the industry in which he has specialised since 1905. Inquiries 
should be addressed to Gordon Works, Hornsey Sale, London, N. 8. 

Messks. JOHN BiRCH & Co, LTD., export engineers, of London, 
announce that they have undertaken the overseas agency of Messrs. 
W m. Beardmore & Co., Ltd., of Glasgow. The Beardmore workshops 
are rapidly being converted from war to peace production of metals 
aud machinery for distribution throughout the world. The Birch 
organisation is being further extended to meet these new require- 
ments. Under this arrangement, Messrs. Birch & Co. place their 
experience in engineering export trade and their overseas connection 
in Australasia, South Africa, and the Near and Far East. at the 
disposal of Messrs. Beardmore, who are naturally anxious to find 
markets for their surplus output. Messrs. Birch & Co. have largely 
increased their capital to cover the expansion of business involved. 
Messrs. Beardmore apparently recognise that the export merchant, 
or middle man, with his world-wide organisation, is a valuable 
asset to trade, and is worthy of being retained and supported at 
the present critical time. | 

In connection with the changes that are taking place in the 
business of Messrs. BAUGHAN & Co., LTD., Reading, Mr. C. R. 
Alston, who joined the firm in 1916 and was made a director, now 
takes an increased aud controlling interest. Mr. А. H. V. Baughan, 
son of the founder of the electrical department of the business, 
which was started over 13 years ago, is retiring. Mr. W. H. 
Tranmer, who has been with the firm over 12 years, became a 
director when the business was formed into a limited company 


three years аро. We are asked to state that no memberof the 


Baughan family now has any directing or financial interest in the 
business. 

Мк. M. SKIDELSKY has taken more extensive premises at 
Buchanan Buildings (Rooms 1-14), 24, Holborn, London, Е.С. J. 

The Iron, and Coal Trades Reriew offices have been removed to 
Bessemer House, Adelphi, Strand, London, W.C. 2. 

Mr. James Douglas (the ACCESSORIES MANUFACTURING Co.) has 
removed his offices and stores to larger premises at 1, South Street, 
Finsbury, B.C. 


Exports to Holland and Switzerland. — The Board of Trade 
(Export Licence Department) announce that, in view of the raising 
of the blockade, it is no longer necessary for goods exported to 
Holland and Switzerland to be consigned respectively to the 
Netherlands Oversea Trust. and the Société Suisse de Surveillance 
Economique. Goods exported rid Holland to the occupied Rhine- 
land tercitory. Belgium or Switzerland. need not now be consiened 
tothe Standard Bank of South Africa, Rotterdam. 


Bankruptcy Proceedings.—Bovir, JoHN, and Bou, 
J. H. (trading as John Boult), electricians, Chester.— Trustee 
released January 31st. 1917. 


— —— 
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Catalogues and Lists.—BRirisH Тномвох-Носвтох 
Co. LTD., Rugby.—Descriptive List No. 2,510 A, giving a brief 
illustrated account of three types of their shaft couplings, with 
tabulated ratings and dimensions. 

HVATT ROLLER BEARING DEPARTMENT. BROOM & WADE, LTD., 
High Wycombe.—Folder relating to Hyatt flexible roller bearings 
and their merits. 

Messrs. FERRANTI, LTD., 180, Fleet Street, London, Е.С. 4.— 
Thirty-two-page booklet containing excellent half-tone illustra- 
tions of Ferranti transformers, and photographic views of some of 
the departments of the works at Hollinwood, where large exten- 
sions have been carried out to manufacture them in all sizes and 
types, and for all voltages and purposes. There is only brief letter- 
press, and that appears in five languages, as the brochure is 
intended chiefly for the foreign markets. 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, London, 
E.C.—The folder relating to the Little Briton “ vacuum cleaner, 
to which we referred in our last issue, is zot available ‘in over- 
printed form. Last week we stated in error that it was. 


Book Notices.—“ Annual Tables of Electricity Under- 
takings for 1919." London: Zhe Electrician, Price 58.— These 
useful tables have been reissued under the same format as last 
vear, and comprise the same sections, but have, of course, been 
brought up to date. The number of British supply undertakings 
has increased from 593 to 601. Ар еггог in the heading of the 
Colonial section has been corrected, and a few additions have been 
made. 

** Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVIII, No. 6. June, 1919. New York: The Institute. 
Price $1. 

"Reconstruction and Trade." By Ernest T. Williams, M.I.E.E. 
London: James Selwyn & Co., Ltd. 28. net. 


New Battery Company.— According to the Financial 
Ti mex. BATTERIES, LTD., Redditch, has been registered, with а 
capital of £100,000. The company has obtained the patents and 
patent rights for the United Kingdom and the Colonies of & nickel- 
iron-alkaline electric accumulator based on the patented inventions 
of Dr. Jungner, a Swede. These accumulators were made abroad 
before the war, and will now be manufactured in this country. 


Liquidations and Dissolutions. — THOMPSON AND 
GINGELL, LTD., electrical engineers, 61, Cheapside, London, E.C.— 
In response to a circular letter issued by Messrs. Taylor, Froude 
and Co., chartered accountant, of 88-90, Chancery Lane. E.C., 
a meeting of the creditors was held on July llth, at the 
offices of the company, ,61, Cheapside, Е.С. In the circular 
calling the meeting, the accountants stated that they had been 
requested by Mr. F. C. W. Thompson and Mr. L. A. H. Gingell to 
prepare on behalf of the company a statement of affairs to submit 
to the creditors with a view to acquainting them with the posi- 
tion so that the proposed liquidation might be stayed if the tirms 
interested viewed the prospects and position of the concern with 
favour. The statement of affairs submitted, showed the position 
of the company as at June 27th last, on which date a receiver was 
appointed on behalf of the debenture-holders. The statement dis- 
closed liabilities to unsecured creditors amounting to £3,437, while 
the assets were estimated at £8,125. The assets included the 
following :—Patent in respect of improvements for devices such as 
electric fans, estimated at 43.500; plant and machinery, £843 ; 
stock of electric fittings at cost, £3,045. From the assets had to 
be deducted £2,000 due on debentures, £50 for interest accrued, 
and £100 estimated costs of receiver. The net assets were thus 
reduced to £5,975 to meet the unsecured liabilities of £3,437, and 
a surplus was disclosed as regarded the unsecured creditors, of 
£2,537. Mr. Taylor stated that the company was only incorporated 
on March 27th of the present year, with a nominal capital of 
£20,000, divided into shares of the face value of £1] each. Mr. 
Thompson received 10,010 shares. while Mr. Gingell was allotted 
6,990 shares. The remaining shares were issued to the debenture- 
holder as part consideration under his debenture agreement. No 
cash was received by the company as the result of the issue of the 
shares. The company authorised the issue of debentures for 
£2,000, bearing interest at the rate of 10 per cent. The report of 
Messrs. Tredegar, who were stated to be creditors for nearly 
£1,400, said that the debenture-holder got security for the money 
he advanced, and also a present of 30s. in shares for each £P" he 
found. Mr. Taylor said that Messrs. Maskell, Ltd., the second 
largest creditors, issued a writ on June 24th, and recovered 
judgment for £125. The debenture-holder then appointed a 
Receiver, and the company had called a meeting for the following 
Monday for the purpose of considering the advisability of putting 
the concern into voluntary liquidation. Messrs. Tredegar had 
presented a petition to the Court. So far as he could see the only 
cash ever received by the company was £2,000 from the debenture- 
holder, and £53 as the result of sales. The actual sales of the 
company were between £400 and £500, but the actual amount so 
far received by the company was £53 19s. 6d. Mr. E. H. Hawkins 
said it appeared that the debenture-holder advanced certain money 
before the debentures were created. For those amounts the 
debenture-holder could not rank as a secured creditor in view of 
the presentation of the petition by the largest creditors. The first 
debenture was dated April 9th, and he understood that some £500 
was advanced prior to that date. Mr. Taylor stated that the pro- 
position he had to make on behalf of the company was that the 
Receiver for the debenture-holder should be asked to postpone the 
realisation of the assets for some little time so that new debentures 
for £3,000 or £4,000 might be created, The directors of the com- 


pany had entered into negotiations for the introduction of further 
capital. A question was asked as to the value of the patent held 
by the company, and the directors gave it as their opinion that it 
was worth from £2,000 to £3,000. The matter was discussed at con- 
siderable length, and the opinion was expressed that the voluntary 
liquidation of the company should take place, and that Mr. E. H. 
Hawkins, I.A., of Messrs. Poppleton, Appleby & Hawkins, 4, 
Charterhouse Square, E.C., should be appointed to act as joint 
liquidator in the winding-up of the company to represent the trade 
creditors. 

J.J. MARR & Co., electrical engineers, 18, Moorfields, Liverpool. 
—Amy M. Marr and H. D. Marr have dissolved partnership. 
Debts will be attended to by Amy M. Marr, who will continue the 
business, 


RUSSELL, WARDROP & Co., mechanical and electrical engineers, 
Pritchard Street, CM. Manchester.— Partnership dissolved as from 
July 2nd, 1918, owing to the death of Mr. J. B. Russell. Mr. 
Wardrop attends to debts of the firm. 


Sales of War Property.—The Disposal Board of the 
Ministry of Munitions has now realised from ita sales of surplus 
war property over £132,000,000. Included among the main items 
of the totals to date are the following :—£1,107,299 for plant and 
machinery, £1,220,504 for mechanical transport, £2,351.571 for 
ferrous, and £11,362,267 for non-ferrous metals: £14.378,125 for 
chemicals and explosives, £12,299,140 for sales abroad, and 
£3,220,771 for sales to contractors. At a recent sale of plant and 
machinery, single-purpose lathes were sold for 80 per cent. above 
scrap value, and in several cases electric motors, tools and equip- 
ment realised more than cost prices. During the past month the 
sum of £300,000 has been secured for mechanical transport sold at 
the Agricultural Hall and Kempton Park. The sales of copper. 
though smaller, have shown an advance of three guineas per ton 
average. 


Industrial Honsing.—The following resolution was passed 
by the Joint Housing Committee of the Federation of British 
Industries and the National Alliance of Employers and Employed 
at the meeting held on July 4th :— 

That this Joint Committee of the Federation of British Industries and the 
National Alliance of Employers and Emploved regret that the promise made 
by Lord Downham, when President of the Local Government Board—that the 
terms of financial assistance to be given to public utility societies in the 
Housing Bill would not be less favourable than those given to local authorities 
—has not been fulfilled, and is of opinion that, as a result, the housing of the 
working classes of the country will be seriously delayed. 


New French Company. — Constructions Electriques 
Wagner is the style of à company formed at Saint Etienne. Loire, 
for the manufacture of metallurgic and electrical material. Its 
capital is 1,000,000 fr. 


Russian Trade Possibilities.—^ir A. Steel Maitland, 
M.P. (who has retired from his position as chief of the Govern- 
ment's Overseas Trade Department), in the course of & speech last 
week said that the part of the world where trade expansion was 
likely to be quickest in the next 20 years was Central and South- 
Eastern Russia, and that enormous belt of country, hardly popu- 
lated yet, that lay for & thousand miles east of the Urals. Large 
as some of the exports were, the country just east of the Urals was 
scarcely scratched. British traders had a good opportunity of 
establishing themselves there at this moment. and the Department of 
Overseas Trade was anxious to give all the facilities it could. In 
co-operation with Lloyd's, and with their full approval, the Depart- 
ment was now ready with an insurance policy, covering ordinary 
insurance risks, including civil commotion and riot. 


LIGHTING AND POWER NOTES. 


Abergavenny.— YEAR’s WorkKING.—The annual report 
for the past year shows that the income of the electricity under- 
taking was £79,000, compared with £40,000 in 1912-13. 


Australia.—SurpEY Resrrictions.—As the railways 
are now bringing more coal from Newcastle (N.S.W.). says the 
Times, restrictions on the use of electricity and gas for heating 
purposes in Melbourne will not come into operation yet. 


Baudon (Co. Cork). — E.L. ScuEwE.— The Bandon 
Electric Lighting Co. has offered, in accordance with arrangements 
made on the subject, to supply the town with electric light for 
12 months for £200, the company to install and maintain lampe 
which are to remain lighted up to midnight, and the company's 
engineer to be always available to attend meetings of the Town 
Commissioners on any matter connected with the public lighting. 
The Town Commissioners have accepted the company’s offer. 


Banff.— PROV. ORbER.—At а meeting of the T.C. on 
Monday it was intimated that the Duncan Electricity Supply Co. 
intended to make application to the B. of T. for a prov. order to 
supply electricity in the North-East of Scotland from Inverness 
to Braemar and to the south bank of the River Dee, excluding the 
City of Aberdeen. The clerk said he had received a letter stating 
that Elgin T.C. had appointed a Committee to look after ita 
interests in this matter, and had resolved to ask the burghs in the 
area to co-operate &nd take whatever steps might be necessary, 
The Council appointed à Committee to watch over the matter, 
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Bolton. Loan SanctTion.—The Corporation has received 
L.G.B. sanction to borrow the following sums in connection with 
the electricity undertaking :—£5,406 for mains, Back-o’-th’-Bank- 
Bradshawgate sub-station; £23,208 for transformers, switch- 
gear, &c. 

Bradford. W AGEs.— Lieut.-Colonel and Alderman А. 
Gadie and Councillor Shaw have been accepted by both sides as 
arbitrators in a dispute between the Bradford War Wages Com- 
mittee and the municipal employés. The chief grievance is that 
the Committee, after nearly four months’ consideration, has 
declined to concede a 6a. per week bonus increase. 


Carlisle.—LoAN — SaNcTION.— The Т.С. has received 
sanction to a loan of £1,682 for additions to the electricity works 
battery, and has applied to the B. of T. for permiesion to 
supply energy to a tannery at Wetheral Crook, which ів 
outside the area of supply. The mains extensions will coat 
£700, and the tannery company guarantees a minimum annual pay- 
ment of £100 for 10 years. The question of utilising the River 
Eden for generating purposes has been referred to Sir John Snell 
for his observations on the electrical engineer's report on the 


matter. 


Chepstow.—E.L. Вил„—А Bill to confirm a prov. order 
granted by the B. of T. to the Chepstow Electric Lighting Co. to 
extend its area came before a Committee of the House of Commons 
as an unopposed measure last week. The Bill was passed and 
ordered for third reading. 


Continental.—SPA1IN.—Application has recently been 
made to the Spanish Government for & concession to put down 
plant to utilise the water power of the River Raigroso at Aceba, 
Laviana, for the generation of electrical energy for lighting and 
power purposes. 

A eoncession to extract 50,000 litres of water per second from 
the River Tajo has been secured by the Madrid Sociedad Hidro- 
electrica Galle. 

Messrs. José Fajardo and Ricardo Navascues have been authorised 
to draw 12.000 litres per second from the River Esera, district 
Benarque, province of Huesca, for the generation of electricity 
for electrochemical and mechanical purposes. 

A concession has been accorded to Jesus Patacios to store 
29.400, 000 cubic metres of water from the River Limia, and also to 
extract 12.000 litres per second for the generation of electrical 
energy to be sold in bulk.— Gaveta Oficial. 


Croydon.—L.G.B. Inqgurry.—A IL. G. B. inquiry was 
held last week relative to the application of the T.C. for a loan of 
£122,000 for electricity extensions. It was intimated that the 
Council had been in correspondence with the County of London 
E. S. Co., as to a supply, but with no satisfactory result, as there 
were no mains near Croydon of any possible use to the borough. 
There was no opposition. 


Denny.—Prick INcCREASE.— The T.C. has increased the 
price of electricity for lighting and power by 1d. per unit. 


Dandalk.—L.G.B. Ingurry.—The IL. G. B. for Ireland 
has appointed Mr. A. D. Price, Engineering Inspector, to hold an 
inquiry into the question of a loan of £3,000 for improvementa in, 
and providing working capital for, the Urban Council's electric 
lighting system. 


Dungannon.—E.L. ScHEME. The two local Councils 
have approved of the scheme of bringing electric power and 
lighting from the Portna Falls on the Lower Bann, the details of 
which have already been mentioned in these notes. The project 
purposes tosupply a number of towns in Mid-Ulster. 

At a Council meeting on July 9th, a resolution was unanimously 
adopted urging upon the Government to include Ireland within the 
acope of the Electricity (Supply) Bill. 


Dublin.—E.L. FarLuRE.—On Wednesday evening last 
week, electricity supply failed in the central district of the 
city, and, in some instances, general indoor work was seriously in- 
terfered with. The failure lasted for almost two hours. 


Epsom.—Loan APPLIcATION.—After taking expert 
advice on the electricity undertaking, the U.D.C. has applied for a 
loan of £6,400 for the renewal of distributing cables, and is to ask 
the B. of T. if it will permit a full operating term of 42 years in 
the event of the prov. order being transferred to a power company 
instead of only the unexpired term of 20 years. 


Kilrush (Co. Clare).—E.L. HEME.— The U.D.C. has 
received offers from local firms suggesting the formation of a 
company to subscribe £3,500 towards & publie electric lighting 
installation, 


London.—HackNEY.— The following statistics show the 
development of the sales department turnover of the B.C. elec- 
tricity department, the annual totals being :—1913, £6,814; 1914, 
£7,289 ; 1915, £5,688 ; 1916, £6,044 ; 1917, £5,472 ; 1918, £4,983 ; 
1919, £10,113 ; 1920, 45,942 (three months). During the year 
ending March 3lst, 1918, the Ministry of Munitions’ restrictions 
were placed upon all supplies of motors, &c., other than war work, 
from April, 1917. 16 will be observed that up to the end of the year 
1918 the turnover was fairly steady at between £5.000 and £6,000 
per annum. During the year ended March 31st, 1919, the D. O. R. A. 
restrictions were largely removed, and the turnover suddenly was 
approximately doubled, = 


YEAR'S WORKING.—The South London E. S. Corporation during 
last year has been practically marking time so far as output is 
concerned. The new connections amounted to 1,050 Kw., the 
increase in average receipts was 35d., and that in costs 34d. рег 
unit, while the percentage decline in output was 5˙8. Although 
there was an increase іп the gross profit, it amounted only to #264. 
The working costs showed increase in nearly every item, but fuel 
accounted for nearly one-half of the total increase, the cost having. 
risen from £18,049 in 1917 to £21,820 in 1918. With the protiita 
almost exactly as before, £9,500 was set apart for depreciation and 
reserve. 


Oldham,—Peace-Day ILLUMINATIONS.—The Corpora- 


tion is to give a free supply of electricity and gas for all persons 
supplying illuminations during the Peace celebrations to-morrow. 


Portadown.— The Т.С. was informed, last week, that Mr. 
D. Chapman proposed extending his electrical plant if sufficient 
consumers could be procured, but before he made final arrange- 
ments he should like to have the consent of the Council to erect 
standards, &c., in the streets. He would then negotiate with the 
Council for the lighting of the town, and vive the necessary power 
for running an electric tramway in the main streets of the town. 
Mr. Chapman was informed that his scheme would be favourably 
considered by the Streets Committee. 


Presteign,—E.L. ScHEwE.—The U. D. C. has received 
an application from the Bishop’s Castle Electric Co. for permission 
to erect works, the price of electricity to be 7d. per unit. The 
company is to meet the Council to discuss the matter. 


Rickmansworth.— TIME EXTENSION.— The В. of T. has 
extended the Rickmansworth and Chorley Woods E.L. Order, 1914, 
by a further six months. 


Southend.—STRIKES EnpED.—The municipal strikes 
are over. On Saturday morning the strikers met and considered 
the proposals made by the Special Wages Committee of the T.C. 
and, after certain modifications had been made, there was a con- 
sultation between the Committee and the men's representative. Ata 
late hour it was announced that the wages auegtion had been satis- 
factorily settled, and that the men would returnto work. The men 
have got very nearly all they asked for, and the extra money will cost 
the town about £1,000 a week. The gasworkers, too, have returned 
to their duties, and the town is again in its normal condition. 


Stourport,— РкоРохер New STATION.—The Nhropshire, 
Worcestershire, and Staffordshire E.P.Co. has deposited its out of- 
time " Bill, which, subject to the Standing Orders being dispensed 
with, will be proceeded with this session. !In 1918 the company was 
authorised to construct a new main veneratiny station on the river 
Severn which, with subsidiary works, is estimated to cust 
£1,890,000. To meet this expenditure, and to provide for the 
acquisition of the Kidderminster and Stourport Electric Tramway 
Co.'s generating station at Kidderminster, further capital is 
required, The Bill, therefore, proposes to authorise the issue of 
additional share capital to the amount of £850,000, and the borrow- 
ing of a further sum of £850,000 by the issue of debenture stock. 
To facilitate the raising of this additional share and loan capital 
power is sought to constitute the new main generating station on 
the river Severn at Droitwich and Stourport a separate undertaking., 
and to allocate to that undertaking not only the proposed additional 
capital, but "any part of the unissued share and loan capital 
authorised under their Acts of 1903 to 1918." The petition states 
that these powers would have been sought by a Bill deposited 
within the proper time, but the company had reason to believe 
“that the Government would contribute or advance money towards 
the construction of the new generating station, and, in view of 
these negotiations, the company did not contemplate that it would 
be requsite to apply to Parliament for the powers now sought.” 


Sutton-in-Ashfield.—PRov. OrperR.—The U. D.C. has 
been informed that the Derbyshire and Nottinghamshire E.P. Co. 
is applying fora prov. order to supply E.L. in the district, and it has 
been decided to communicate with the Mansfield T.C. on the matter. 


Ulster Midiands.—E.L. ScmEwE.—Dungannon, Cooks- 
town, and Magherafelt Councils are conferring as to united action 
on an electric supply scheme, with power drawn from the falls 
on the Lower River Bann. 


Warriugton.— Price INcrease.—The T.C. has further 
increased the price of electricity as from July lat by 10 per cent, 
for lighting and by 20 per cent. for power. 


Wolverhampton.—BuLk SurrLy.—The E. C. proposes to 
make an agreement with the Midland Electric Corporation of 
Power Distribution, Ltd., for a supply of electrical energy. 

The Е.С. recommends the acceptance of the tender of Messrs. 
Ferranti, Ltd., for the supply of three 300-K w., oil-cooled, three- 
phase transformers, at a cost of £443 each. 

The Е.С. has agreed that £1,083 be paid to Messrs Melville 
Dundas & Whitson, Ltd., of Glasgow, being an advance on their 
contract for the second half of the new boiler house to cover the 
cost of increased labour and material charges attributable to 
Government awards. 


Veovil.— TIME ExrENSION.—The B. of T. has extended 
the E.L. order by a further six months. 


Yorkshire.—PRov. ORDERS OPOSED.— The Midgley, 
Luddenden Foot, Kirkheaton, Mytholmroyd, and other U.D. Councils, 
have decided to oppose the application of the Electrical Distri- 
bution of Yorkshire, Ltd., for electric lighting powers in their 
respeotive districts, | 
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Yarmouth.— YEAR'S WorkING.—The gross income for 
the year was £21.271 ; working expenses, £19,914 ; trading profit 
£4,357, as compared with £5,314. From the district fund £2.550 
was transferred to meet sinking fund charges on a loan of £15,000, 
£3,937 was paid for interest and income-tax, and a debit balance of 
£38 carried forward. 

PROPOSED LOAN:—A loan of £4,200 is to be applied for to 
provide for three years’ requirements for house services. 


— — — — eee — a 


_ TRAMWAY AND RAILWAY NOTES. 


Abergavenny.—YrAw'» WonkiNG.—The report for the 
past year shows that the tramway receipts were £31,000, against 
£38,000. Passengers carried have increased from 91 millions to 
141 millions in the same period. This year £20,000 is to be spent 
in tramway repairs. 


Barrow.—PRoPoskD PuncHASE.—With a view to exer- 
ciaing, if thought desirable, the purchase of the electric car service 
from the British Electric Traction Co., the Corporation has decided 
to ask for further time for the full consideration thereof. 


Boiton.— The tramway men are prepared to work on 
Peace Day on condition that they receive one day's holiday, with 


pay, added to their annual holiday, with three days’ pay for 
to-morrow, 


Burnley.— Year's Wonkixc.— There was а profit of 


£6,020 on the tramways undertaking for the past year. The 
reserve fund now amounts to £11,214. 


Continental.— SpAIN.— The Commission nominated to 
examine the scheme for the construction of a railway from 
Madrid to the Straits of Gibraltar, has begun its labours by the 
inspection of the projected track. On leaving Madrid the line will 
pass through Pinto, Villaluenga, and Toledo. to the valley of the 
Bullaque : thence through Alma-Denejos, Espiel and Hornachuelos 
to Palma del Rio. Crossing the Guadalquivir, it will pass through 
Moron di la Frontera, Montellano, Villamartin Algar and Casas 
Viejas, where it will swerve to the S.E., and terminate at Algeciras. 
The districts traversed are unserved by rail ways. 

The Compania Tranvias Central de Asturias has applied for a 
concession to construct and work a system of electric tramways in 
the town of Oviedo. 

GERMANY. The transport. including tramway and railway. 
strikes at Berlin have ended. Tramway employćs dared not appear 
in the streets in uniform for fear of being mobbed. 


Glasgow.—AccIpENT.—A_ tramcar collision, involving 
injury to 20 persons. occurred in Glasgow, on Saturday evening. 
While a well-filled tramcar was proceeding down High Street on a 
steep gradient, the brakes failed, and it crashed into another car. 
Both vehicles were badly smashed. 


Hull.— Al. L- NIGHT Cars.—The all-night tramway eer- 
vice recently established was reported at the last meeting of the 
Tramway Committee to have been a success. The returns were 
satisfactory, particularly in relation to traffic between 2 a.m and 
5 a.m., which had increased every day. There were 55 passengers 
on the first day, which had increased to 101. 


Leeds.— Mass meetings of the members of the Leeds 
Branch of the Amalgamated Association of Tramway and Vehicle 
Workers have passed resolutions to take a general holiday on 
Peace Day. The organisation at present represents 98 per cent. of 
the employés, and the decision was arrived at despite the offer of 
the Corporation Trainways Committee to pay double wages for 
necessary work on Saturday, and to provide a day's holiday later. 


Lepton. — Proposen Tramway — ExTENSIONS. — The 
U.D.C. has appointed a deputation to meet the IIuddersfield Tram- 
ways Committee and representives of the Flockton, Emley, and 


Whitley Upper Councils in regard to the extension of the tram- 
ways to their districts. 


London.—L.C.C.—Bank Holiday services will be run 
to-morrow. Services will commence at 6.30 a.m. and will be main- 
tained up to 1.30 a.m. on Sunday from most London terminale. 
On Saturday and Sunday mornings all-night cars at ordinary fares 
will be in operation on certain routes. 


Middlesex.—^nBonT-CincUrTED LiNE.—A Hampton boy 
was summoned on Monday for obstructing an electric train on the 
L. & S.W. Railway by placing across the conductor and running 
rails an iron bar. A train due out of Sunbury was held up for 10 
minutes through the short-circuit caused by the bar on the line. 
Had the bar been placed on the rail during the night. and not 
touched the conductor rails, it was stated, a train might have been 
derailed. The lad was bound over under the Probation Act. 


Salford.—CovERnED CaArs.—It has been decided to have 
the whole of the tramway cara covered in by next winter. 


Southgate. — ELECTRIC VEHICLES. — Тһе Council is to 
purchase three electric dust carts at a cost of £25,000. 

Sunderland.—The tramway employés are to have a 
complete holiday to«morrow, Peace Day. 

Wolverhampton, — Years WORKING. — The annual 


abstract of accounts for the year ended March 3186 of the 
Corporation tramways undertaking shows a gróss profit of 


£31,992, to which should be added the balance of £1.610 
on motor char-à-banc account. Interest on capital was 
£4,881; income-tax, £2,935; repayment of loans, £6.414 ; and 
the following amount was appropriated to reserve and renewals 
fund, £9.372; rate relief, £10,000. The sum of £56.685 now 
stands to the credit of the reserve and renewals funds, and £19,427 
to that of the maintenance and repairs suspense account, 
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TELEGRAPH AND TELEPHONE NOTES. 


Australia.— Lxasperated at the continued cable delays, 
numerous representative public and business bodies are organising 
themselves iu favour of the acceptance of Senator Marconi's offer 
to the Federal Government to establish a direct wireless service 
between Enyland and Australia. 


Cable Rates.—Mr. F. J. Brown, assistant secretary to 
the P.O.. in his evidence for the Crown in opposition to the 
Marconi Co.'s claim. said he had reason to believe that cable rates 
in certain cases would shortly be reduced. The Australian rate 
was due to be reduced, under an agreement, from 3s. to 28. 6d. 
per word, and the Japanese from 38. 114. to Зв. 6d. per word for 
ordinary messages, but these reductions were being delayed until 
conditions became more normal. 


Post Office Business on Saturday.—The Postmaster- 
General wishes, во far as possible. to allow all Post Office servants 
to participate in the Peace celebrations. and the public are requested 
not to transact any but the most necessary business at post office 
counters. and to make as sparing a use as possible of the telegraph 
and telephone. 


Secret Telephony.— To make telephone conversation 
secret. a device called the Cryptophone ` ia claimed to have been 
invented by M. Poirson, of the central wireless station of the 
French Army. The inventor is described as having followed the 
aystein of multiple inversion of current," the receiving apparatus 
being equipped with a device which restores the same. 


Telephone Contracts.— Telephone subscribers at present 
entitled to long periods of notice before their agreements with the 
P.O. can be set aside are now receiving an Official circular request- 
ing them to submit to а new agreement "terminable by three 
calendar months’ notice in writing." The step is being taken, it is 
gaid. to bring about uniformity in agreements. 

There will be no increase in the cost of telegrams and telephones 
this year. If the deficit on working is not reduced by next 
December, the P.M.G. will, it is said, demand increased rates for 
local telephone subscribers, trunk calls, and Press telegraph rates 
early next year. It is very unlikely that the rate for private 
inland telegrams will be altered in any сазе, 


Wireless Telegraphy.— The (Government is determining 
licences to conduet experiments in wireless telegraphy held by 
civilians in this country before the war. The Postinaster-General 
now intimates that this іх part of a general measure which has 
become necessary in view of the revision of the conditions under 
which authority for private experiments can be given. All exist- 
ing experimental licences are being cancelled, but holders will be 
allowed to apply for fresh licences under new conditions prepared 
by the Government. | 

Some remarkable wireless signals were exchanged during the 
voyage of R34 to the U.S. and back. The Royal Air Force station 
at Dundee exchanged signals at 1,000 miles. The R 34 sent 
messazes at 1.100 miles that were read by the Air Ministry and 
by Wormwood Serubbs at 1,135 miles, and by Ballybunion at 1.600. 
In one case. when the R 34 was approaching America, a signal 
waa gent to her from the Air Ministry through Clifden, and a reply 
received ria St. John's, Glace Bay, Clifden, and Marconi House, 
and then to the Air Ministry, all in 20 minutes, a very fine example 
of wireless telegraphic work.’ 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Nut ice appeared.) 


OPEN. 


Australia. — SVN HEV. — August 27th. N. S. W. Railways 
and Tramways D»partment. Three- phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney. — Tenders. 

MELBOURNE. August 27th. Secretary for Railways. Electric 
capstan for Newport power house (contract No. 32,381). Local 
representation.“ 

VICTORIA. — August 19th, 
detectors. (See this issue.) 


Belfast. — August 2nd. Tramways Committee. 20 to 
50 double-deck top- covered cars, complete with trucks and elec- 
trical equipment. (See this issue.) 


France.— ' ARIS. — September 2nd. 
Chemins de fer de l'Etat. Electric equipment of a sub-station of 


the Bellevue Funiculaire. Particulars, Bureaux du Service élec- 
rique (2e division), 43, Rue de Rome, Paris, 


P.M.G.s Department. Supply of 


Administration des 
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Grimsby.— August 11th. Electricity Department. Piping, 
electrically-driven pump, and tank. (See this issue.) 


Heston and Isleworth.— July 28th. U.D.C. 500-Kw. 
rotary converter, transformer, switchgear, cable. (See this issue.) 


Manchester.— July 29th. Tramcar motors for Tramways 
Committee. Specification, &c., from J. M. M'Elroy, General Manager. 

August 8th. Electricity Committee. One 2,750-B. H. P. induction 
motor and switchgear ; one 2,000-Kw. induction motor-generator 
and switchgear. (See this issue.) 


New Zealand.—Dvunepin.—August 6th. City Council: 
One 3,500-volt three-phase regulator, Five per cent. deposit.* 


Redditch.—July 25th. U.D.C. High-pressure steam, 
exhaust and water-circulating piping. (July 4th.) 


Rotherham.— July 19th. E.L. installation for the B. of G. 
Mr. W. C. Harrison, Clerk. 


Wigan.—August 2nd. Guardians. 16-kw. steam dynamo, 
battery. wiring and fittings, &c., for the Poor Law Infirmary, 
Billinge. (See this issue.) | | 


A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Bradford.—Tramways Committee :— 


Workington Iron & Steel Works Co., Ltd.—400 steel tires. 

Cammel, Laird & Co., Ltd.—60 nickel chrome-steel axles. 

National Rail & Tramway Appliances Co., Ltd., and Pease & Partners, 
Ltd.—185 tons of brake shoes. 

Cordingley, Armstrong & Co., Ltd.—28 tons round steel rod. 

G. F. Rider.—15 tons welded rings, two tons clips and one ton bolts and nuts. 

Cole, Marchent & Morley, Ltd.—Power brakes for 26 new cars now in 
course of construction. 


Southport.—T.C. :— 


T wo boilers for the electricity works.—Y ates & Thom, £5,100. 
Cable.—B. I. & Helsby Cables, Ltd. ` 


— 


FORTHCOMING EVENTS. 


British Scientific Products Exhibition, Central Hall, Westminster.— 
Open daily 11 a. m. to? p. m.; Saturdays 12 noon to 9p.m.; closes August 6th. 


NOTES. 
Science in Diplomacy.— The appointment of Major 


Mendenhall, Professor of Physics in the University of Wisconsin, 
as Scientific Attaché to the United States Embassy, has been 
notified to the Foreign Office by the United States Ambassador. 
No steps have as yet been taken by His Majesty's Government to 
appoint a Scientific Attaché to Washington.— Zhe Times. 


Fire Warning.—The British Fire Prevention Committee 
has issued a timely “ Warning” with regard to the risks attending 
the forthcoming Peace celebrations, pointing out that light inflam- 
mable decorations make fires easy to start and spread. Flags, 
celluloid, tissue paper, paper lanterns, and candles are all prone to 
cause fires, and incompetent persons who make changes in electric 
wiring are a public danger. Copies of the " Warning " can be had 
free from the Committee, 8, Waterloo Place, S.W.1, upon written 
application enclosing return postage. 


French Railway Officials Inspect Electrified Lines in 
America.—Our Chicago contemporary, the Electrical Review, states 
that H. B. Earling, general manager of the C.M. & St. Paul Railway 
Co.. and R. Beeuwkes, electrica] enyineer in charge of the electri- 
fication work, recently conducted a party of French Government 
and railway officials over the electrified line of that company in 
Montana and Washington. The purpose of the visiting party was 
to inspect the company's equipment, and to secure data on tractive 
power, speed, and the character of construction work. The in- 
formation thus obtained by the French officials and engineers is 
for use in a report to their Government on the advisability of the 
electrification of all railroad lines of France. The inspection party 
was composed of the following gentlemen :— 

Prof. Mauduit, of Nancy University, and Major d'Anglards, of 
the Ministry of Transport, delegates of the Ministry of Public 
Works and Transport ; M. Pomey and M. Le Corbeiller, telegraph 
engineers for the French Government and delegates of the 
Minister of Telegraphs; M. Bachellery, assistant manager, and 
M. Leboucher, assistant. motive power superintendent of the Midi 
Railway; M. Japiot, chief mechanical engineer, and M. Ferrand, 
electrical engineer of the Paris, Lyons, and Mediterranean Rail - 
road ; M. Sabouret, assistant. manager, Paris-Orieans Railroad ; M. 
Balling, chief engineer, Paris-Orleans Railroad ; M. Parodi, chief 
electrical engineer, Paris-Orleans Railroad ; M. Debray, chief 
electrical engineer, French State Railways ; M. Barillot, electrical 
engineer, French State Railways. 


New Substitute for  Ebonite,—According to an 
advertisement in the Financial Times, & research chemist has dis- 
covered a practical process of manufacturing an incombustible 
substitute for ebonite from home-produced waste material, at a 
nominal cost. 


The Title of Engineer."—The publication in March, 
1917, of the regulation for preventing the misuse of the title of 
"engineer" in Austria has aroused great interest in Germany, 
where for many years abortive efforts have been made to achieve 
the same results. In Austria the title is now reserved for those 
who have studied at a technical college and passed both State 
examinations or taken the doctorate, The affiliation of the 
technical colleges to the universities was regulated by the law of 
April 13th, 1901, giving such schools the right to confer the degree 
of doctor. The Austrian Society of Engineers and Architects has 
agitated for this protection for 27 years (Zeits. des Vereins deutscher 
Ingenieure, October 23rd, 1918), but the war has brought matters 
to a satisfactory head. In Germany it is thought a way out 
could be found by conferring the title Dipl. Ing." (“engineer 


holding a diploma) or Engineer by Examination. The writer in 


the journal quoted, however, does not hold this view, and considers 
that no person unless properly qualified should be permitted to use 
the title engineer." — Nature. 


Imperial Institute of Patentees.— A meeting of this 
Institute was to be held on July 10th for the purpose of passing 
several important resolutions regarding the rights of patentees. 
Mr. G. R. Cheesman, 6, Holborn Viaduct, E.C.1, is the organising 


secretary. 


Aeroplane v. Telegraph.—One of the principal uses to 
which the aeroplane has been put recently is the conveyance of 
important documenta between this country and France in con- 
nection with the Peace terms, and it is noteworthy that the 
journey was done in 24 hours, a feat which, says the Financial 
Times, even the telegraph in these days of congested service оопа 
scarcely beat in transmitting the text of the documents. A com- 
parison of costs shows that, assuming the expenses of a journey 
from London to Paris to be £120 and the weight of the documents 
carried to be 670 lb.. or, say, the number of words 21,500,000, the 
rate would be at about 700 words a penny, whereas the cost of 
telegraphing would be at the rate of 2d. per word. Thus. the aero- 
plane has an overwhelming advantage ; the great advantage of the 
aeroplane lies in the fact that it can carry the actual documenta 
which in legal service are indispensable. It is recognised that 
speed must be paid for, and within a reasonable radius the aero- 
plane has an undoubted advantage over the telegraph." 

The telegraph, in normal times, is always ready for use. The 
aeroplane post will involve inevitable delays in loading-up and dis- 
tribution, and in waiting for the schedule time of departure, which 
may be, say, every three hours. But if an aeroplane crosses every 
three hours it will not carry millions of words, and the cost will 
consequently be greater (per word). Possibly one dispatch daily 
would carry all the traffic, and thus the delay would average at 
least 12 hours. 


Irish Water- Power Resources. — The Water-Power 
Resources of Ireland Sub-Commttee recently held meetings in 
Belfast. It inspected the Lower Bann River, and visited the mills 
of Messrs. Clark & Sons, at Upperlands, which are largely driven 
by water power. A meeting was held in the Belfast City Hall, 
&nd representatives and power congumers from Dungannon, Cooks- 
town, Magherafelt, and Ballymena attended, and emphasised the 
need for cheap power for industrial and other purposes consequent 
on the present high price of fuel. Mr. Brown put before the Sub- 
Committee his views with regard to the utilisation of the tides at 
Strangford Lough. Other evidence was given in this connection, 
and the Sub-Committee visited Portaferry and the entrance to the 
Lough. 


King's College Old Students.— A meeting of Old Studente 
of King's College was held recently to discuss the formation of an 
Old Students' Association. The Principal (Dr. Burrows) who was 
in the chair, urged the formation of an association for all old 
students, into which the existing organisations might be incorpo- 
rated as separate sections. Such an Association should, in the 
future, have a powerful voice in all matters concerning the college. 
Dr. Relton, representing the Theological Society, Miss Lee, repre- 
senting King’s College for Women Old Students’ Association, and 
Mr. Wordingham, president of the Institution of Electrical Engi- 
neers, representing the Engineering Society, supported the proposal, 
and a Committee was elected to draw up a constitution which will 
be submitted to a general meeting of all Old Students in October. 
Meanwhile, any Old Students desirous of joining the new Asso- 
ciation should communicate with Mr. J. R. C. Bartlett, Secretary, 
Union Society, King's College, London. 


Warning.—We have received the following letter :— 
"Some of your readers in the Birmingham district may be 
interested to note that there is & gentleman going about ordering 
cable and other goods from the branch offices of manufacturers, 
and taking such gooda away without payment. 

“The man is of respectable appearance, and calls during the 
absence of representatives, when there is only a girl clerk in, 
upon whom he imposes by his knowledge of the principals’ names, 
and is indignant in regard to being asked for payment. He has 
thus swindled at least two firma of cable makers and one firm of 
furniture dealers, in the name of ' So & So,’ of Walsall, who do not 
exist, of course. 

" We are the latest to be ‘done,’ and we wish to save any 
further dealings of this kind with other members of the trade 


“J. H. C. BRooKING, 
" General Manager, 
" St. Helens Cable & Rubber Co., Lid. 
“ Warrington, July lath, 1919." 
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Household Fuel and Lighting.— In our last issue we 
gave particulars of the Household Fuel and Lighting Order, 1919, 
which amends the Order for 1918, under which household con- 
sumers of coal, ras. and electricity were rationed. The Bourd of 
Trade Journal states that any consumer may take up to 12,500 
cb. ft. of gas and 400 Board of Trade units of electricity in any one 

quarter without certificate. Consumers who were entitled, by 

virtue of a certificate issued under the 1915 Order. to take quan- 
tities in excess of these amounts (the 25 per cent. increase being 
allowed for) may consume the quantity previously allowed. the old 
certificates having been extended for another year. 

The allowances and balances of allowances under certificates 
issued under the 1918 Order were cancelled at June 30th. Any 
supplies of coal made under such certificates in respect of the period 
subsequent to June 30th will be treated as part of the supplies for 
the ensuing vear. 

The Controller directs that the Local Fuel Overseer shall forth- 
with issue to the consumer a new certificate for one year's allow- 
ance of coal without deduction of any stock in the possession of 
the consumer, except where such stock is in excess or special stock 
under Clauses 16. 17, or 18 of the Order, iu accordance with the 
allowance as fixed and determined under the 1918 Order. Such 
allowance to be exclusive of anthracite, coke, briquettes or patent 
fuels, but no increase shall be made in the allowance of household 
coal in respect of any anthracite, coke. briquettes, or patent fuels 
taken under certificates issued under the 1915 Order. Such allow- 
ance to run for one year from July Ist, 1919. 

'The consumer need make no application for such certificate. but 
must lodge such certificate with the registered coal merchant or 
licensed coal dealer named thereon to supply betore any supply is 
taken. 

The existing notes, directions, and instructions of the Controller 
which are not in contlict with the provisions of the new Order 
remain in force. 

The Order is to be deemed to be suspended until further notice 
with regard to the quantity of anthracite, coke. briquettes, and 
patent fuels to be supplied to consumers. 


The Ceag Miners’ Electric Safety атр. — Accord- 
ing to the South Wales Daily News, on the occasion of his visit to 
South Wales, a handsome solid silver miners’ electric lamp was 
presented to the Prince of Wales by the directora of Messrs. Insoles, 
Ltd. The lamp was manufactured by the " Ceag " Miners’ Supply 
Co., Ltd.. Barnsley, and was an exact replica of the lamp used 
daily by thousands of miners in South Wales. There are now con- 
siderably over 100.000 of these in daily use in collieries in the 
United Kingdom. Since the original lamp was installed consider- 
able improvements have been made, the most noteworthy being 
the introduction of "Jellac that is, an electrolyte in jelly form. 
This has overcome the great objection to acid cells, inasmuch as 
there is no spilling of acid with its consequent corrosion of cases 
and damage to the men's clothes. while the lamps are also much 
more clean to handle in the lamp cabin. Other important im- 
provements are the fixed contact pin and dust-proof joint. There 
have alto been many improvements in the lamp room equipment, 
notably in the new design of the charging stand—all wood having 
been eliminated. so that the charging stand is now insulated and 
fire-proof. while all such necessary accessories аз magnetic lamp 
.орепегв. kc, have been brought up to date. This lamp is com- 
pletely of British manufacture. 


Naval Secrets. — The Admiralty calls the attention of 
all persons who have served, but are no longer serving in the Nava 
Service, to the fact that information gained through their 
acquaintance with the details of. Service, technical apparatus, or in 
any other way consequent upon their serving under the Admiralty, 
must not be divulyed without the consent in writing of the 
Admiralty. 


E. T. U. Dispute—n the instruction of the London 
District Committee of the Electrical Trades Union, all electricians' 
work on the Peace illuminations in London was stopped on July 
10th, and H.M. Office of Works announces that it will be unable to 
proceed with the proposed official illuminations owing to the 
action of the E. T.U. The offer of the National Federated Elec- 
trical Association to adjust London wages every six months in 
accordance with the B. of T. returns on the cost of living, has 
been rejected by the Union. On June 23rd, delegates of the Union 
met the employers, who offered an increase of 3jd. per hour, 
making the rate 28. 01d. per hour, but coupled with it conditions 
which the men refused to accept. On July 8th the Union 
endeavoured to claim a rate of 28. 6d. per hour. plus 124 per cent. 
bonus. overtime at double rates, plus any Committee on Production 
awards since November last, which in default of agreement between 
the two parties (employers and workmen), Н.М Оћсе of Works 
was unable to grant. On July 10th the Union offered to proceed 
in the event of the Government forcing the N.F.E.A. to make a 
fresh offer by the following day with the removal of the un- 
acceptable clauses. The Union officials were interviewed by 
‘officials of Н.М. Office of Works and of the Ministry of Labour, 
who pointed out that they had no power to enforce such a demand 
upon the employers. A meeting of the N.F.E.A. was called for 
July 14th. at which the following resolution was adopted :—'' That 
this meeting refuses to pay any additions to the standard wages for 
illumination work or comply with any other special conditions that 
the E.T.U. now seeks to impose. The Federation regrets that in 
the circumstances the public may be disappointed by the non- 
completion of many of the illumination schemes, but it is felt that 
the action of. the Union in respect of these illuminations is purely 
opportunist, aud adopted with a view to forcing the employers 
hands in larger matters." 


The Coai Price Advance Postponed.—The Board of 
Trade have made an Order postponing for the present the opera- 
tion of the Coal (Pit's Mouth) Prices Order, 1919. increasing the 
price of coal by 6s. per ton. 


Appointments Vacant. Assistant engineer (£275) for 
King's College Hospital; fitter and general station hand (£250 + 
£120) for the Electric Light Station, P. W. C., Nigeria: assistant 
station engineer, charge engineers, for the Military Power Stutions. 
Northern Command ; electrical engineer and manager for Torquay 
Corporation (£500): electrical engineer and tramway manager 
(£700) for Doncaster; telegraph inspectors and mechanicians are 
wanted for the Posts and Telegraphs Department, Nigerian Govern- 
ment. See our advertisement pages to-day. 


Educationai, — UNIVERSITY COLLEGE, LON DON. — A 
Goldsmid Entrance Scholarship, tenable in the Faculty of Engi- 
neering at University College, value £30 a year for three yeurs. 
may be awarded in September. Entry forms must be sent in, on or 
before September 10th. 

MANCHESTER COLLEGE OF TECHNOLOGY.—Ono July 4th, a 
soirée was held at the College of Technology, at which some 89 
persons were present, representing the City Council. the University, 
and commercial and industrial firms in the district. to meet the 
recipients of honorary degrees and the members of the College who 
had returned from War Service. The laboratories and workshops 
were open, and demonstrations were given, together with musical 
entertainments. 


The Electricity (Supply) Bill.—On Wednesday last 
week the Bill came before Standing Committee B at the House of 
Commons. Sir Samuel Roberts presided, and the Home Secretary 
(Mr. Shortt) was in charge of the measure. 

An amendment to Clause 1 by Mr. Shortt was adopted, providing 
that the Electricity Commissioners should act under the general 
direction of the Board of Trade. It was ayreed that words should 
be inserted providing that three of the Commissions should be 
whole-time officers, and that three should be selected for practical 
commercial or scientific knowledge, and wide business experience. 
including the supply of electricity. The clause as amended was 
ag reed to. 

On Clause 3 the question of the Government's intentions with 
regard to the District Boards was raised. and Mr. Shortt suggested 
that the matter should be discussed privately. The Committee 
therefore adjourned, and on the resumption of the sitting on 
Tuesday, July 15th, Mr. Shortt introduced a new clause in subeti- 
tution for Clause 5, which relates to the constitution of the 
District Boards ; the clause is summarised on pp. 71 and 72. As 
the new proposals made a considerable change in the structure of 
the Bill, the Committee adjourned to consider them in detail, and 
will sit again next Tuesday. 


Peace lliuminations.—The following letter came to 
hand too late for inclusion in our '' Correspondence " columns :— 

"lI would ask all electricians carefully to consider the effect of 
the recent action of the E.T.U. The public have been deprived 


of any enjoyment they might have had from the illuminations. 


Is this an advantage to the men? The contractors have been 


relieved of a certain amount of work which I am sure they. as a 


body, do not regard as a source of much profit. Is this an object 
of grutification to those who brought it about? Numbers of wire- 
men have been prevented from earning quite a lot of ‘easy 
money’ in the shape of overtime. Where is the advantage in 
that ? 

“The whole body of workers shoula not miss the illumination to 
their minds and can have no reason to thank the faction who 
started this brilliant example of the ca’ canny doctrine. 

“I have every reason to think that а large number of members of 
the E.T.U. were quite willing to execute the work offering. and to 
work overtime both in erecting and in switching on. Xe, on 
Saturday next. I also feel sure they would have enjoyed the 
sights as much as anyone, and the pay attaching to it would 
naturally have been welcome as well. 

“ However, they have done both the public and themselves an ill 
turn, which, so far as I can see, has no countervailing advantage 
whatever. 

“В. G. TYLER. 

„London, W. C., Judy 16th, 1919." 


Flexible Electric Heaters.—The description of heating 
appliances with flexible heating units made at the works of the 
author for war purposes is continued in the eie Krart- 
betriebe und Bahnen. Masks for airmen were made to cover the 
upper portion of the face or the whole face. The celluloid eye- 
pieces were protected from deposits of moisture by the provision of 
heaters. Inone design the oxygen mask and heating mask were 
combined. Openings were provided for applying receivers for 
wireless. The control of the various heaters used by airmen was 
located in belts supporting switches and sockets. Zine flexible 
wire was generally used. А neat form of pin-pluy is illustrated 
which prevents the pin from being able to fall ous of the socket. 
One pin is normal, but the other has flanges that hold the plug in 
position. The former pin is inserted in the usual manner. and the 
latter falls into suitable grooves in the socket when the plug is 
rotated abont the first pin. The choice of the energy consumption 
required for heaters for various purposes, and under different con- 
ditions, is discussed. In conclusion. it ів argued that the devices 
should find application to peaceful purposes. For inst mer. 
electrically-heated overalls might be used to envelop persona 
rescued from drowning, or to clothe the navigators of buats.— 
Tech, Supp. to the Rer. of the Foreign Press. 
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Electrical Blasting.—A safety appliance for use in con- 
nection with electrical blasting has been invented by Mr. R. D. 
Harris, of Seven Sisters, South Wales, who was himself blinded in 
a shot-firing accident 11 yearsago. It is an apparatus for with- 
drawing the detonator in case of a miss-fire and substitutiny 
another without risk to the individual, and without loss of time. 
A successful trial of the apparatus recently took place at the 
Tynant Quarries, Taff's Well. 


Electricity Supply Rifle League.—This League is 
resaming its competitions in September next. All the old 
members will not be in a position to start this year, but sufficient 
are assured to make the contests interesting. If there are any 
clubs that would be eligible, and have not been written to by the 
hon. sec., Mr. E. Mathews, 306, Mare Street, Hackney, N.E., he will 
һе glad to hear from them, so that they can be included in the 
tixture list which is being prepared. 


TRANSMISSION OF SPEECH BY LIGHT. 


A PAPER on this subject was read by Dr. A. O. Rankine before 
the Physical Society of London, on May 9th. 

Light from a point source is collected by a lens of about 

а metre focus, and an image formed on a small concave 
inirror, which is attached to the diaphragm of a gramophone 
recorder. The light diverges and passes through a second 
similar lens, which projects it to the distant station. Two 
sunilar grids are mounted, one in front of each lens. An 
image of the first grid is superposed on the second by reflection 
in the concave mirror. When the latter oscillates under the 
vibrations of speech, the dark spaces of the image move over 
the openings of the second grid, thus producing fluctuations 
of the intensity of the beam. The light 1s received by a col- 
lecting lens and focused on a selenium cell in circuit with 
a battery and telephone receiver. 
In the discussion that followed, Mr. E. H. Rayner thought 
it & pity that no advantage had been obtained by using a 
searchlight reliector. At present these mirrors were moulded, 
and the errors in focus were considerable. 

Prof. FoRTESCUE admired the ingenuity of moving the image 
of & grid instead of the grid itself, as with any form of 
microphone the available forces were small. It was desirable 
that physicists should investigate solenium cells more fully. 

Dr. EccLES took the opportunity of testifying to the excel- 
lent performance of the apparatus in the field. He had wit- 
nessed successful trials over a distance exceeding half a mile, 
and found the articulation much more perfect than is usually 
achieved with carbon microphones. There were two main 
types of phototelephony, one in which the source of light 
was kept constant and the flux of light along the beam 
modulated by the voice, and one in which the emission of 
light from the source was modulated. Dr. Rankine's method 
belonged to the former class. The well-known arc method 
was illustrative of the latter class, and had been stated to 
have been used on ships of the German Navy at seu over 
distances of 7 miles. Its chief disadvantage relative to the 
first type lay in its poor articulation (so far as it had been 
developed); its advantage arose mainly through the smallness 
of the influence of the tremors and shocks always present 
in & ship, for instance, against which the,mobile mirror in 
Dr. Rankine's apparatus could be protected only with great 
dithcultvy. Nevertheless, as an improvement on Graham 
Bell’s grid method, Dr. Rankine’s conception of moving a 
light mirror instead of a heavy grid was an elegant and prac- 
tical step. 

Mr. T. SMITH was not in agreement with much the author 
had said as to the conditions of efficiency. He explained 
how, so long as the aperture of the projecting lens appeared 
filled with light, as seen from the receiving station, aberra- 
tions of. the projecting system were of no consequence. On 
the other hand, the correcuon of the receiving system became 
of importance when the image o£ the aperture of the projector 
approached its maximum useful size. He thought there might 
be advantages in dispensing with the grids altogether and 
varying the intensity by the movements of & small steeply 
graduated absorption wedge situated near an nage of the 
light source. 

Mr. A. P. TROTTER described some experiments which he 
had been invited by the Admiralty through Dr. Eccles to 
carry out. Small lamps having tungsten filaments about 
5 mm. in length were filled with hydrogen or with mixtures 
of hydrogen and nitrogen. 'The best were filled with hydro- 
gen at pressures from 200 mm. to 600 mm. below atmospheric. 
A circuit was made through a microphone and a lamp, either 
direct or through a transformer, and the filament responded 
to the undulations sufficiently to reproduce speech when the 
light was concentrated on the selenium cell. The utmost 
distance that he could transmit speech with lenses 76 mm. 
(3 in.) diameter was about 2 metres. The cells were about 
8 mm. square. 

Dr. Ессіз said that the method of licht telephony just 
alluded to was an invention of his own. The idea underlying 
the method was to obtain a glow lamp with so fine a filament 
that its temperature and light emission could follow acous- 
tically produced alterations of filament current. The best 
telephonic results were obtained when the lamp bulbs were 
filed with hydrogen. After the inethod had been shown 


feasible for speech frequencies, some of the early test lamps 
were sent to Mr. Trotter, and he was asked to measure, if 
possible, the actual fraction of a second taken by the filament 
to rise to and fall from its maximum brilliancy after a current 
was switched full on or right off. Tais he accomplished very 
successfully. The speaker said he had used and found excellent 
а method, in which a sewing needle fixed to the sound box 
of a phonograph had its shadow projected by aid of an obvious 
optical system upon the distant selenium; the acoustic vibra- 
tions of the needle caused a magnified motion of the shadow 
which covered and uncovered the selenium correspondingly, 
and gave as tbe result very perfect articulation in a tele- 
phone receiver in series with the selenium. 

Mr. Е. E. Ѕмітн thought that the method might be of 
great use in the development of speaking and singing kine- 
matograph pictures, as the record could be in the form of a 
second film working beside the other, producing variations 
in a second beam of light in exact synchronism with the 
picture. A receiving system as in Dr. Rankine's arrangement 
would convert these fluctuations into 8 Е 

The AUTHOR, in reply, said that no great constancy was 
required in the behaviour of the cells. Those used were 
about a quarter of an inch square, and the image was pur- 
posely spread somewhat in order to ensure that the sensitave 
area was covered. For rapid vibrations such as those of 
speech he did not think that more than a thousandth of the 
sensitivity of the cell was realised. He thought screening 
improved the performance of the cells. ise 


ee eee] 
REVIEWS. 


Electrical Phenomena in Parallel Conductors (Vol. 1). 
Elements of Transmission. By Е. E. Рекмот, Ph.D. 
pp. xii 4-332. London: Chapman & Hall. Price 18s. 6d. 


net. | 
This first volume of a projected series dealing with electrical 


phenomena in parallel conductors is restricted to an appli- 


cation of mathematics to the theory of transmission lines. 
The title Electrical Phenomena is therefore hardly char- 
acteristic of the contents of the present volume, seeing that 
the treatment is confined to calculations based on ideal con- 
ditions of working. | 

The author treats the various problems of the transmission 
line by means of hyperbolic functions and complex quantities. 
These he develops into complete and rigid calculations based 
on the assumption of constant and uniform characteristics of 
the conductors. While a treatment of this kind fully and 
logically carried out, as in the work before us, is valuable and 
helpful in the calculation of transinission lines, it is important 
to remember that the completeness of mathematical calcula- 
tion does not necessarily lead to a proportionate accuracy in 
results when applied to a transmission circuit in which ideal 
conditions are never completely to be found. "Thus, for 
example, while it is important to be able to calculate the 
conditions existing in & long-distance transmission on the 
assumption of a uniform distribution of leakage along the 
conductors, it may be found in practice that the circum- 
stance that the leakage is not uniform, but occurs largely at 
the points of suspension, will modify the conditions to such 
an extent that the less rigidly correct mathematical assump- 
tion of leakage concentrated at definite intervals along the 
line may lead to conclusions of equal accuracy. 

It is only fair to the author to state that he is fully aware 
of the variety of conditions that may render it advisable to 
modify the assumptions made in obtaining his formule, and 
it would be obviously impossible to give a general mathe- 
matical treatment which would be applicable to all varieties 
of practical application. 

The author has confined himself in the present volume to 
the permanent current and voltage relations of the circuit. 
and has made no reference to transient phenomena. As he 
himself says. his purpose has been to deal completely with 
the various formule and results which may be obtained from 
the two fundamental linear equations which relate quantities 
at one point of the line to similar quantities at another point. 

In regard to the main subject of the book, it is perhaps 
enough to say that the mathematical theory of continuous 
and alternating current transmission lines is given completelv 
and clearly, with typical numerical examples worked in detail 
and illustrated by curves. 

One or two svecial chanters, which one would hardlv have 
expected to find in a hook of this kind, deserve special men- 
tion. A particularly interesting chapter is devoted to the 
special application of Fourier’s theorem to the analysis of 
periodic curves. This subject is, of course, treated in 
numerous text-books dealing with alternating currents, but 
the author has been particularly happy in the brief and prac- 
tical summary of the essential points which he has given, 
while the numerical example serves as an excellent illustra- 
tion. 

Chapter IV is an interesting treatment of non-sinusoidal 
alternating wave-forms, in which the use of complex-quanti- 
ties for the fundamental and harmonics is developed. The 
succeeding chapter contains the most detailed examination the 
reviewer has seen of the mathematical theory of the oscillo- 
graph, Nile fundamental equations of the motion of the 
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vibrator strips are developed, and the errors due to time- 
. displacement of the motion of the strips from the current 
flowing in them, to the damping, to the inertia of the moving 
mass and to the induced voltage produced by the movement 
df the strips in the magnet field are all considered. "This dis- 
cussion is certainly of unusual interest, while the discussion 
of the artificial distortion of wave-forms carried out with the 
object of obtaining more accurate values for the higher 
harmonics is quite excellent, and is made still more valuable 
by the detailed calculations of experimentally obtained curves. 
At the end of the book are extensive tabular appendices, the 
first dealing with hyperbolic functions and containing lists of 
ratios and differentials and integrals of functions of this form. 
In addition, there are tables of logarithms of hyperbolic func- 
tions and tabular forms for use in the analysis of periodic 
curves. 

The clear and careful style of the author is enhanced by the 
excellent print and the well-drawn diagrams, the whole repre- 
senting a text-book which can be cordially commended. 


C. F. 8. 


The Strowger Automatic Telephone Exchange. Ву R. Мокрі. 
Pp. хі. + 186, 82 figs. London: E. & F. N. Spon, Ltd. 
Price 21s. net. 


The author states in his preface that this work was under- 
taken to meet the requirements of those who, already familiar 
with C.B. manual telephony, are desirous of acquainting 
thernselves with the more widely applied system of automatic 
telephony. 

Confining himself to a detailed treatment of the Strowger 
system as exemplified in the later exchanges installed by the 
Automatic Telephone Manufacturing Co., of Liverpool, for the 
British Post Otfice, the author nevertheless in his treatment 
of the system as applied to general telephone traffic furnishes 
a ' key to the principles which also underlie its more special 
applications.“ 

The volume is divided into six chapters, which are devoted 
to general principles, trunking, circuits, line-switch unit. 
manual switchboard circuits and testing facilities respectively: 
and it must be conceded that the writer has spared no effort. 
in bringing out the essential parts of the several subjects in a 
manner which no reader will fail to appreciate. To one who 
is taking up the study of automatic telephony for the first 
tine it is very necessary that the many operations involved 
should be clearly and siinply illustrated, and this the author 
has succeeded in doing by sub-dividing the main operations 
into their successive stages, each of which is given a num— 
bered paragraph to itself. Ву this means a backward refer- 
ence to any particular stage is much facilitated—a method 
which some writers on this subject would do well to emulate. 
_ In the chapter on circuits a very full and clear description 
is given of repeaters as applied to auto-to-auto, auto-to- 
manual and manual-to-auto systems, the repeater itself effect- 
ing an improvement in transmission which the author believes 
justifies its use even in the few cases where the economical 
result is doubtful. 

In Chapter IV, secondary line-switch working, special pro- 

vision on P. B. X. units, supervisory arrangements in small 
exchanges and on selector boards, and two-party-line sub- 
scribers are adequately dealt with. 
The following chapter on manual switchhoard circuits in- 
cludes transfer junctions auto equipment to manual board, 
outgoing Junction to other auto exchanges, universal cord cir- 
cuit, inquiry and dead level circuits, coinbox subscribers, &c. 

The last chapter, which deals exclusivelv with testing facili- 
ties, divides these into the two main divisions of line and 
subscribers' instrument testing, and diagrams are interspersed 
with the text illustrative of the various classes of testing dealt 
with. In the same chapter a brief but useful reference is 
made to the use of counter E. M.. cells in the power plant 
equipment. 

On the whole, the book will prove an exceedingly useful 
manual for those who are interested in the development of 
automatic telephonv, and should find a place on the book- 
shelf of every telephone engineer. Much credit is due to 
Messrs. Spon for the production of a work, the general get-up 
and typography of which is all that could be desired. 

A.F. 


Hobison's Manual of Radio Telegraphy and Telephony. 
Fourth edition. Revised by Capt. D. W. Topp and 
Lieutenant-Commander S. C. Hoorn, United States 
Naval Institute. Pp. vii. + 248, figs. 117. London: S. 
Rentell & Co., Ltd. Price 8s. 6d. net. 


This well-known treatise, now in its fourth edition, gives a 
thoroughly practical treatment of the fundamental principles 
involved in radio-communication; the sending and receiving 
apparatus, its installation, operation and care; and wireless 
measurements and data appertaining thereto. 'The treatment 
is non-mathematical, only the simple fundamental formule 
being included. That the work is authoritative goes without 
saying, the author and the revisers being all associated in- 
tumately with the wireless work of the United States Navy. 
Land and ship equipments are hoth dealt with, but & good 
deal of important information which has been released since 
the armistice is, of course, not included in this edition. This 
does not deiract, however, from the value of the information 
which is included. The author's style is clear and terse. 


There is no padding, and historical matters and obsolete 
apparatus are dealt with only in so far as is necessary to the 
proper appreciation of modern methods and equipment. The 
illustrations are particularly clear; and a very useful feature 
is provided by numerous groups of diagrams ilustrating 
various types of sending keys, aerials, spark gaps, &c., and 
various alternative connections of circuits. The book being 
so excellently arranged in other respects, it 1s curious and 
very regrettable that no index is provided, and that even 
page numbers for the chapters are not given in the list ol 
contents; these omissions constitute a distinct nuisance. 

Commencing with an excellent general review of funda- 
mental facts relating to high frequeney currents and covering 
all the ground over which the beginner need travel to reach 
the field of ‘‘ wireless," the author deals with the produc- 
tion, radiation and detection of ether waves in an equally 
simple manner во that the reader is piven a clear conception 
of the main components and modus operandi of radio installa- 
tions in general. The reader is then in a position to appre- 
ciate Chapter III, which deals with electric units and their 
relation to each other, and the following chapter which is 
concerned with capacity, self-induction and the fundamental 
equations of wireless telegraphy. Chapter V gives an excep- 
tionally clear treatment of power expenditure and efhiciency 
of sending and receiving apparatus, and includes useful data 
as to the average work done in making dots and dashes, the 
distribution of losses, and the factors allecting efficiency. 

Sending and receiving apparatus are dealt with in Chap- 
ters VI and VII, the description covering the main mechanical 
details and laving stress upon all the points in construction 
and operation which affect. the working results. These two 
chapters cover all the sending and receiving components and 
all types thereof which are still of practical importance and 
concerning which particulars might be published when the 
book went to press. The next edition will doubtless contain 
particulars of recent progress in cascade ainplification by 
vacuum valves and the achievements which this has made 
possible in the field of wireless telephony. The reader must 
not depend upon the present edition for any adequate treat- 
ment of the remarkable characteristics of modern vacuum 
tubes and of aeroplane wireless equipment. Radio communi- 
cation is destined to play a part of exceptional importance in 
aviation, both in the transmission of messages and in the 
navigation of machines by directional wireless. Before the 
armistice the voice-commanded aero squadron was an accon- 
plished fact, thanks to wireless telephone equipment using 
vacuum valves; and it is now possible to take bearings by 
wireless accurately within half a degree. 

The concluding chapters, on installation, adjustinents, mea- 
surements, care and operation contain & great deal of valu- 
able practical information on these topics; and the appen- 
dices include tables of data. traffic regulations, the articles of 
the London Convention (1912), U.S.A. regulations, and a 
routine schedule for the upkeep of coastal radio-stations. 


S. M. POWELL. 


By W. II. Ecc es. 
London: Benn Bros., 


Wireless Telegraphy and Telephony. 
Second edition. 484 pp., 434 figs. 
Ltd. Price 22s. net. 


This book has already established for itself an enviable re- 
putation as a classified collection of information, data, 
formule and tables likely to be helpful to designers and in- 
vestigators in radio-telegraphy. The subject matter із рге- 
sented in condensed form, and no pretence is made to ìn- 
clude detailed elementarv expositions such as would be re- 
quired by beginners. The volume is intended to be (and 
undoubtedly 18) & concise statement of observed and recorded 
facts supplemented by brief accounts of the position of 
modern thought and speculation, and valuable alike to the 
expert for reference purposes and to the advanced student aa 
a text-book. Principles are expounded briefly wherever 
necessary to make clear the description of a svstem or ap- 
paratus. It occurs to one that references might well have 
heen given throughout to books, periodicals, and proceedings 
in which complete details are available concerning apparatus, 
installations, practice, and research; such references: would 
add materially to the value of the book. 

It is common to find that classified collections of notes on 
all the methods and apparatus of an industry or science 
suffer from a lack of the critical element. То а great extent 
this is inevitable. For instance, no one man could have 
intimate personal acquaintance with the relative practical 
merits of all radiotelegraphic and telephonic methods and 
equipment. On the other hand, it is desirable that the per- 
sonal opinion of the author should be kept distinct from the 
clauns of other investigators and inventors. In the present 
volume, the author has applied his own extensive experience 
in radio matters, to providing us with notes and descriptions 
which constitute neither & miere catalogue nor & biased 
criticism. From this book it is easy to ascertain all the essen- 
tial features of, and clauns made for, a given system or ap- 
paratus, and one has st the same time the benefit cf innu- 
merable comments and criticisms added by one who is 
thoroughly ам fait with his subject. 

The main divisions of the book are 59 pages of tables; 64 
pages of formule, and 369 pages of general information. In 
addition there are an excellent index and glossary. The 
tables, which have been carefullv selected and arranged, in- 
clude all the mathematical, mechanical, and electrical con- 
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stants needed in wireless practice, and the same may be said 
for the collection of formule. The section on general in- 
formation is divided into sub-sections: (a) Furnishing tech- 
nical, experimental, and theoretical data on antenne, earths, 
towers, masts, and materials; the propagation of waves; notes 
on efficiency; and a detailed discussion of strays.* (b) De- 
scriptions of methods and plant for generating oscillations, 
including dischargers, quenched sparks, arcs, machines, fre- 
quency changers and ionic tubes. (c) Methods and apparatus 
for detecting oscillations, including detectors, ionic tubes, 
beat reception, relays, amplifiers and telephones. (d) The 
design of high frequency sending and receiving circuits. (е) 
Descriptions of the principal systems of wireless telegraphy 
and telephony, with notes on directive and duplex telegraphy, 
пиегорћопез, and ** wired wireless (1,6., communication over 
wires by waves produced and detected by the methods hitherto 
used in wireless communication). The review of the prin- 
ciples and methods of wireless telephony is the best with 
which we are acquainted, and, if supplemented by informa- 
tion now available in the technical Press concerning military 
radio-telephony achievements during 1918, provides a most 
useful survey of an art which bids fair to exceed in import- 
ance radiotelegraphy itself. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heep readers of the 
ELECTRICAL REVIEW posted as to their movements, 

Central Station and Tramways Officials.—Southport 
T.C. has increased the salary of the tramways manager (Mr. 
KENDREW) under the new war bonus scale from £420 to £520 
a year. | 

Mr. W. H. ALABASTER, deputy city electrical engineer, 
Melbourne, has, according to Tenders, been appointed city elec- 
trical engineer in succession to Mr. H. R. Harper, who as 
already stated has been appointed chief engineer of the Vic- 
torian State scheme for the generation of electricity from 
brown coal at Morwell. 

Mr. J. Н. Burrers, chief engineer and manager of the 
Taemanian hydro-electric department, will shortly visit Eng- 
land in connection with the business of his department.— 
Tenders. 

The Carlisle T.C. is recommended to increase the salaries 
of the following members of the electricity works staff; Mr. 
5 11 are from £162 to £206; Mr. R. MAXWELL, from £193 

Mr. T. P. Syxes, technical assistant to the Bradford Cor- 
poration Tramways Department, has been appointed general 
manager of the Rotherham Corporation tramways. 

The Epsom U.D.C. has referred to the Finance Committee 
& recommendation by the Electricity Committee that the 
salary of the electrical engineer be revised from the pre-war 
rate to £325 а year as from June 26th, with a further £25 
advance at the expiration of six months. 

The Barnsley T.C. has increased the salary of the electrical 
engineer, Major BARKER, to £650 a year from June Ist, the 
question of allowing the scale of the A.M.E.E. (£769) being 
adjourned until the next financial year begins. 

Mr. J. WILKINSON, tramways electrical engineer at Hull, 
has tendered his resignation, after being associated with the 
undertaking for nearly 20 years. He stated that his health 
had not been good during the last two years, and he felt 
that he could not carry out his duties as he desired. The 
‘Trainways Committee accepted the resignation with regret. 
The question of marking the committee's appreciation of his 
services has been deferred. Mr. Wilkinson is willing to assist 
his successor as long as the committee desires. 

Mr. W. T. Rosson having resigned from the management 
of the Southampton Tramways owing to ill-health, several can- 
didates were selected for interview. 

Mr. Н. S. ELLi8, one of the charge engineers of the elec- 
tricity generating station at Fulham, where he has been for 
18 years, has resigned on his appointment to the station which 
is being erected at Rotherham. | 

The resignation of Mr. W. A. WALES, chief assistant engi- 
neer at the Ashton-under-Lyne electricity works, has been 
accepted by the Electricity Committee. Mr. Wales is entering 
into a business partnership in Manchester. 

The salary of the electrical engineer and manager at Hey- 
wood (Mr. D. H. Davies) was advanced by £50 per annum. 
Councillor Whittaker said they were getting their electrical 
energy in bulk from Bury, and were not making current to 
any extent. 'That being so, he asked, were they justified in 
paying a fully qualified electrical engineer? Could they not 
combine the electrical and gas undertakings and save one set 
of officials’ salaries. Alderman Ashworth replied that they 
could not go back to the time of inefficiency in management 
such as they had before the war. | | 

On July 9th Mr. F. W. Purse, city electrical engineer of 
Carlisle, was presented with a pair of bronzes by the staff 
and employés of the electricity department on the occasion 


* Weagant's remarkable discoveries and inventions in this 
field were announced subsequent to the publication of Mis 
edition. 


of his leaving to take up his new appointment at West Ham. 
Mr. H. P. Baynham, chief assistant engineer, made the pre- 
sentation, and Mr. Purse, in replying, appealed to the staff 
to give loyal support to his successor, Mr. Salt. 

The Sunderland T.C. has adopted the recommendation of 
the Electricity Committee to accept with regret the resigna- 
tion of Mr. J. M. Dox EIN, chief clerk of the electricity de- 
partment. Councillor R. J. Wilson, chairman of the com- 
mittee, said that Mr. Donkin had made a statement to the 
committee, and Mr. Blackman, manager, had replied in his 
presence. The committee came to the conclusion that there 
was no foundation for the allegations made againet the 
manager at the last meeting of the Council. Many of the 
employés who it was hinted had been dismissed had gone 
to other places to take up better positions, which reflected 
credit on the manager rather than otherwise. Mr. Donkin's 
health had not been good of late, and it was absolutely essen- 
tial that the manager should be.able to place implicit reliance 
on figures presented to him, and that he should be in & 
position to exercise a great amount of саре, having 
charge of an undertaking with £500,000 capital. 


General.—In the course of his speech at the annual 
meeting of the Austin Motor Co., Ltd., the chairman, Sir 
HERBERT AUSTIN, M.P., made mention of various members of 
the staff who had borne a great deal of worry and hard work 
during the immense operations of the last four years. In- 
cluded among them was Mr. Bell Walker, the chief electrical 
expert. | 

Mr. ARTHUR W. LovgRipGE, D. Sc., A. R. C. Sc., has been 
appointed head of the new engineering department of the 
Cardiff Technical College. For the past fifteen months Mr. 
Loveridge has been the technical director of the Austin 
Motor Co., Ltd., and оешу he held appointments at 
Portsmouth, Leyton, and Swindon. | 

r. J. H. C. BnookiNa has been elected to represent the 
electric cable industry on the employers' panel of the per- 
manent Area Committee. of the National Alliance of Em- 
ployers and Employed formed at Warrington. 

Mr. J. Beckett, for 35 years borough treasurer of Accring- 
ton, has accepted the position of general secretary to the 
Municipal Tramways Association of Great Britain, and secre- 
tary to the Municipal Employers at the Industrial Council. 
He will take up his new appointment immediately. 

Councillor J. R. Horrocks (vice-chairman of the Bolton 
Tramways Committee), and Mr. J. BARNARD (general mana- 
ger) have been appointed representatives of municipal and 
privately owned tramways on the Whitley Council for tram- 
ways for Lancashire, Cheshire, and North Wales. Mr. Bar- 
nard will be secretary of the Council for the employers. 

Major Rupert STANLEY, R. E., has been elected a Fellow of 
the Institute of Radio Engineers. This institute is the leading 
wireless organisation in America. Since 1915, Major Stanley 
has been engaged in experimental wireless work for the 
British Army in France, and organising the wireless instruc- 
tion with the B.E.F. His liaison work with the French 
Army gained for him the distinction of Chevalier of the 
Legion of Honour. Major Stanley is Professor of Electrical 
Engineering at the Belfast Technical Institute. 

Lieut. J. Scorr-TaddaRT, R. E., who has been mentioned in 
dispatches and also awarded the Military Cross for ''invalu- 
able services and coolness under fire while carrying out duties 
as wireless officer, is well known to wireless students as the 
author of articles on the use of vacuum valves in wireless tele- 


graphy. " 

On July 11th the staff of Edmundsons' Electricity Corpora- 
tion held their ‘‘ Peace" dinner and social at the Cabin’s 
Restaurant, Tothill Street, Westminster. Mr. C. H. Jones, 
who presided, welcomed those who had returned from the 
Forces to the service of the Corporation. After dinner the 
evening was taken up with dancing and with musical items 
rendered by members of the staff. Mr. Cloke (formerly staff 
sergeant, R.F.A.), as holder of a D.C.M., was the hero of the 
evening. : | 

On Monday last, in the presence of a large number of past 
and present students, at Merchant Venturers' Technical Col- 
lege, Bristol, Prof. J. Munro, of Bristol ро. who 18 
retiring at the close of this session, after a lengthy career 
devoted to the advancement of engineering in Bristol, was 
presented by Dr. H. S. Hele Shaw with a carriage clock and 
£200 Government stock. 

Mr. J. M. Wootnouaa, of the London Supply Department 
Branch of the British Westinghouse Electric and Manufac- 
turing Co., Ltd., has been appointed manager of the com- 
pany's Birmingham supply department branch, at 55, New- 
hall Street, Birmingham, in succession to Mr. J. M. Bag- 
shawe. Mr. Woolnough desires to express regret that he was 
unable personally to wish his business friends au revoir before 
leaving London. 


Obituary.—Mn. Е. WEKS.— The death has occurred of 
Mr. Frederick Weeks, fourth son of the late Mr. George 
Weeks, and partner in the firm of George Weeks & Sons, 
electrical engineers of Bromley and Beckenham. 

Mr. ALBERT VICKERS.— We regret to place on record the 
death, which occurred on Saturday last, at the age of 80 years, 
of Mr. Albert Vickers, who was chairman of Vickers, Ltd., 
until last September, when he was succeeded by Mr. Douglas 
Vickers, M.P. 


Will.—The late Sir Wra. Crookes, F.R.S., left £29,014. 
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NEW COMPANIES - REGISTERED. 


Henry Gardner & Co., Ltd. (150,935).—Registered 
July llth. Capital, £1,000,000 in £1 shares. Objects: To acquire the busi 
ness and all or any of the assets of the firm oí Henry Gardner, to carry 
on the business in the same or in such extended or other manner as the 
. board may think fit, and to carry on in the United Kingdom or elsewhere, 
as principals or on behalf of others, the business of smelters, rollers, refiners 
and manufacturers of and dealers in metals, ores and metallic and mineral 
substances and all manufactured or unmanufactured products thereof, owners 
of mines, collieries and quarries, manufacturers of and dealers in chemical 
substances, mechanical or industrial apparatus, raw materials and manu- 
factured articles, dealers in rubber and other produce, owners of ships or 
shares or interests therein, &c. The subscribers (each with one share) are: 
Henry Gardner, 2, Metal Exchange Buildings, E.C., merchant; Walter 
Gardner, 2, Metal Exchange Buildings, E.C., engineer; Wm, H. Phinn, 2, 
Metal Exchange Buildings, E.C., merchant; Frank V. Angell 2, Metal 
Exchange Buildings, E.C., merchant; Frank L. Miskin, 2, Metal Exchange 
Buildings, E.C., merchant; Win. S. Loftus, 2, Metal Exchange Buildings, 
E.C., clerk; W. Bevan, 2, Metal Exchange Buildings, E.C., clerk, Minimum 
cash subscription seven shares. The subscribers are to appoint the first 
directors, No person may be a director unless he is and can satisfy the 
board that he is a British subject, not subject to the influence of any 
foreigner, foreign state or corporation, or corporation under foreign control. 
The qualification of a director is holding £5,000 shares or stock in his own 
name. Remuneration of each ordinary director £200 per annum and опе- 
half per cent. of the net profits. Remuneration of each managing director 
£500 per annum and 23 per cent. of the net profits. The directors may distri- 
bute among local boards, managers, clerks, agents and servants of the com- 
pany а commission on the net profits, but the total amount of commission 
distributed, including the commission payable to the directors and managing 
directors, shall not exceed 30 per cent. of such net profits. The amount of 
the net profits is to be arrived at by a process specially defined in the 
articles of association. No allotment may be made which would cause more 
than 25 per cent. of the issued capital for the time being or of the voting 
powers to be held by foreigners, foreign corporation, or corporations under 
foreign control, or persons or corporations who hold their shares or any of 
them in trust for or under the control of any foreigner or foreign corporation 
or corporation under foreign control. The directors shall also refuse 10 
register any transfer which would have the like effect. The articles con- 
tain provisions for the compulsory transfer of the shares of any member who 
becomes an enemy or ceases to be a British subject, or becomes subject to 
foreign influence. There аге few references to “ enemies іп the articles, 
but Enemy State is defined in the interpretation clause as meaning * any 
State which is“ at war with H.M. the King.” Solicitors: Linklater & Co., 
3. Bond Court, Walbrook, Е.С. Registered office: 2, Metal Exchange Build- 
ings, E.C. 

In many sets of articles of association framed during the war“ Enemy 
State was defined as meaning any State which was at war with Н.М. 
the King on a specified date. 


Lightning Valve Co., Ltd. (156,869).—Private company. 
Registered July 9th. Capital, £5,000 in EI shars. 10 acquire the patents 
tor the Lightning Valve" and other inventions used in conjunction there- 
with, and to adopt an agreement with D. E. Turner, J. S. Withers and C. W. 
Lovesy, also to carry on the business of motor, mechanical, electrical and 
hydraulic engineers, &c. The subscribers (each with one share) are: D. Е. 
Turner, Jack Straw’s Castle Hotel, Hampstead, N.W., engineer; T. P. 
Priestley, 1, Ladbroke Gardens, W.1, solicitor's clerk. The subscribers are 
to appoint the first directors. Solicitor: H. V. Harraway, 12, South Square, 
Gray's Inn, W.C. 


Westinghouse Morse Chain Co., Ltd. (156,310).—Private 
company. Kegistered July 7th. Capital, £60,000 in £1 shares. Objects: Ло 
enter into an agreement with the Westinghouse Brake Co., Ltd., of 82, York 
Road, King's Cross, N., and the Morse Chain Co., Ltd., of Ithaca, New 
York, und to acquire the business heretofore conducted by the Westinghouse 
Brake Co., Lad., relating to the manufacture and sale of Westinghouse 
Morse Chains and parts and appliances appertaining thereto. The sub- 
scribers (each with one hundred shares) ure: J. W. Cloud, 82, York Road, 
N. I., company director; W. Phillips, Lungcot, Newton Grove, W.3, engineer. 
First directors to be appointed by the subscribers. Qualification, £100. 
Solicitors: Linklater & Co., 2, Bond Court, Walbrook, Е.С. 


Zetetic, Ltd. (156,847).—Private company. Registered 
July Sth. Capital, £3,000 in £25 shares. To conduct research work and 
to devise new appli«nces and methods of manufacture of formula, to carry 
on the business of experimental engineers and model makers, and to ac- 
quire and deal in patents. The subscribers (each with one share) are: J. E. 
Gee, 13, Gate Street, Kingsway, W. C. 2, experimental engineer; C. C. Young, 
13, Gate Street, Kingsway, W.C.2, experimental engincer. The subscribers 
ure to appoint the first directors. Solicitors: Dalston, Sons & Elliman, 21, 
Southampton Street, W.C.l. Registered oflice: 13, Gate Street, Kingsway, 
W.C.2. 


Stuart & Moore, Ltd. (156,882).—Private company. Re- 
gistered July 9th. Capital, £12,000 in £1 shares. To take over the business 
carried on at Packington Road, Acton, and at Victoria Works, Ealing, as 
“ Stuart & Moore,’ and to carry оп the business of manufacturers of and 
dealers in scientific instruments, fire alarm apparatus, gramophones, cameras, 
aircraft and components, electrical and general engineers, &c. The sub- 
scribers (each with one preferred share) are: J. Sutton, 29, Birch Grove, 
Acton, W.3, engineer; G. J. Sutton, 100, Esmond Road, Bedford Park, W.4, 
engineer. Permanent directors: J. Sutton and G. J. Sutton, Registered 
office: 46, Packingion Road, Acton, W.3. 

r 


Aladdin Renew Electric Lamp Corporation, Ltd. 
(156,817).—Capital, £200,000 in £1 shares. The objects are: To adopt an 
agreement with Seymour & Gordon, Ltd., and to carry on the business of 
manufacturers or renewers of electric lamps, gas mantles, burners, fittings 
and appliances, &с. The first directors are: А. D. Keeling, Hall Street, 
Birmingham, metal manufacturer; I. Shaw, Aston Metal Works, High 
Street, Aston, Birmingham, metal manufacturer; T. J. Priestman, Cupre 
Foundry, Leopold Street, Birmingham, metal manufacturer; Lieut. B. E. 
Foster, 18, Waterloo Street, Birmingham; Sir Harr; S. Foster, K.C., J. P., 
Thatched Holm, Wargrave, Berks. The Renew Electric Lamp Co., Ltd., 
may by itself or its liquidator at all times nominate two directors. Regis- 
tered office: 82, Victoria Street, S. W. I. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Rünbaken Magneto Co., Ltd.—Debentures for £10,000 


registered June 17th, 1919, charged on the company’s undertaking and pro- 
perty, present and future, including uncalled capital. 


doubt they would consider the net 


CITY « NOTES. 


Mr. C. W. Parish, speaking at the 
Chili Telephone annual meeting on July 9th, said that Chile 
Co., Ltd. had been prospering by reason of the ex 
portation of large quantities of nitrate ut 
soda for use in manufacturing explosives. Cessation of tight- 
ing brought new conditions at once, as shipments of nitrate 
ceased. Chile would now have to mark time until normal con- 
ditions returned, und agriculture was again ready for ferti- 
lisers. When shipping became easier and nitrate was again 
required, there would doubtless be a speedy return to better 
times. Notwithstanding the depression in the nitrate in- 
dustry this business had continued to progress at à satisfactory 
rate, thus showing that the commercial activity of the country 
did not depend entirely upon the nitrate industry. In all the 
districts in which the company operated there was a steadily 
increasing demand for their service, which meant that they 
were called upon to open new oftices, to build new trunk lines, 
and to introduce the most modern and efficient form of tele- 
phonic apparatus. During the past year they had built 35 
new trunk lines, opened six new offices, and in four important 
districts—Santiago, Concepcion, Iquique and Rancagua—had 
acquired their own premises. The mileage in operation was 
increased by some 1,425 miles, while the number of sub- 
scribers rose to 16,751, a gain of 1,331, or nearly 9 per cent.— 
a record increase. They had completed the new building at 
Valparaiso and now were occupied in getting everything ready 
there for the installation of the automatic plant which was in 
course of manufacture. In regard to their concessions, under 
Chilean law а term of 90 years was fixed for underground 
cables and ten years for aerial wires. ‘They had already under- 
ground concessions at Santiago and Valparaiso, and had lately 
obtained permission to change their overhead wires to under- 
ground at Concepcion, Talca and Vina-del- Mar. Their aerial 
concessions would shortly expire, and negotiations with the 
Government for their renewal were satisfactorily advanced. 
A new and important concession for the opening up of tele- 
phone business ju the Antofagasta and Calama districts Was 
granted last vear, and they were now engaged upon the pre- 
liminary work in counection with the introduction of their 
service in this part of the country. The gross revenue showed 
the substantial increase of £22,962, but owing to the greatly 
increased cost of labour and materials, the expenditure in- 
creased by £24,766, thus resulting in a net decrease ip revenue 
compared with last year of £1,504. The percentage of x- 
penditure on revenue rose from 459.6 to 64.7, an increase of 
o per cent. : 


The annual general meeting of his com- 

The General pany was held at Winchester House, 
Electric Co., E. C., on July 9th, under the presidency 
Ltd. of Mr. Hugo Ilirst. (chairman and man- 

aging director. Mr. Hirst said that of 

the 150 officers and 2.000 men of the company who enlisted] 
no fewer than 232 had been killed, 281 wounded, 13 were 
missing and 32 were taken prisoners, whilst 157 were still in 
hospital. Lieut. Leonard Byng, XI. C., was now, as his 
brother Harry, amongst the honoured dead, and his own son, 
Lieut. Harold Hirst, whom he had hoped would after the 
war become a director of the company, was also gone. [At 
this point in the proceedings the meeting rose for a moment 
as a tribute to the gallant men who had laid down their 
lives.] The men who remained behind also had a proud 
record. He could only refer to a few groups of work which 
had been turned out. Their difficulties in connection with 
labour were enhanced through a lack of imagination on the 
part of many workmen who left the service of the conipany 
to go on to shell, gun and fuse-work making, and such pro- 
ducts more closely associated with ‘ killing Germans," think- 
ing thereby that they were more directly helping the war 
than by producing the standard products of the company. 
He admired their patriotism, but not their vision, since the 
very products that thev might have staved to produce did 
as much to assist in the successful prosecution of the war 
as the guns and shells on which they were so anxious to 
expend their whole energy. He referred to such things as 
arc lamp carbons for searchlights, of which they were the 
only producers in the country. Тһе Admiralty and War 
Office required not only the whole output of these works. 
but requested them to double them. They also manufactured 
trench telephone sets, trench cables, and magnetos in astound- 
ing quantities. They developed and supplied wireless valves, 
which did so much towards bettering the communication 
between the Alles, and which finally helped to deal the 
death-blow to submarine warfare. They manufactured 
power plants for munition works and for warships, and 
special plants for the recovery of potash. Their glass works 
and ebonite works were at one tine the only available 
sources of supply of certain qualities of raw materials for 
most important war work. The company had been fortunate 
in that its war work had not essentially differed in char- 
acter from its peace work. This had enabled the change 
over to take place with less disorganisation than many firms 
had experienced, and for that reason the period of five 
months—from the armistice to the close of the financial year 
—had contributed to the satisfactory results of the year. No 
rofits of roughly £481,000 
satisfactory. The sum set aside for staff bonuses, and aa 
published in the past annual accounts based on articles of 
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association of twenty years ago, proved entirely insufficient for 
the satisfaction of the staff. It represented a part only of 
the actual sum paid in bonuses. For that reason they made 
an alteration in the articles at the last meeting. Staff 
bonuses had not been forgotten, but had been, and would in 
future, be treated in the same manner as salaries; that was 
to say, taken into account before the net profits were arrived 
at. In regard to the ambitious peace programme which the 
directors had adopted, those who had followed the com- 
pany's operations closely would have realised that they were 
steadily building up an electrical concern which would soon 
rank with those great organisations which had been such a 
potent force in industry in other countries. Gradually but 
surely they were covering the whole domain of electricity. 
They aimed at being able to say that there was no conceiv- 
able electrical contract that the company could not under- 
take and carry through, with products of its own manu- 
facture so far as thev were within the realm of the electrical 
industry. The war had created a new strategic position. 
They had to face competition from America, Japan, and other 
countries immensely strengthened through the war. They 
must also realise that Germany, assisted bv the low value of 
the mark and by American support, might make herself 
seriously felt again in the markets of the world and render 
enormously difficult, if not impossible, the work of recon- 
struction, which now faced this countrv as its most gigantic 
task. But he was an optimist. He believed we should find a 
commonsense policy that would be supported by all respon- 
sible parties, that would enable industry not only to be re- 
generated but to gain a dominant position. Their peace 
programme was on 2 large scale, because thev looked for- 
ward to taking part in the reconstruction of the devastated 
countries. There was a great lack of stocks throughout the 
world, and the immediate future must see an enormous 
development in everything pertaining to electricity. The 
demand for electrical equipment іп the near future would 
probably be double or treble what they could produce to-day. 
Tt was for this reason that they asked for authority to in- 
crease the capital of the company to £6,000.000. They must 
he in a position to keep pace with the opportunities that 
might offer from time to time to increase their manufacturing 
facilities. to engage in contracts of any size, and to establish 
«ife and continuous sources of supplies of raw materials. Не 
did not agree with those who would advocate a waiting policv 
—to wait until labour and materials were cheaper and until 
the industrial outlook was more settled. It was their dutv 
to assist the country in everv possible way now. not onlv 
bv absorbing demobilised men. but by finding employment 
for others. Their emplovés at the present moment were ap- 
proaching 14,000. and the programme they had embarked 
upon would. thev hoped. enable them to increase that num- 
her bv an additional $,000. The extensions which were in 
hand had thus far enabled them to reinstate their. demo- 
hilised men without discharging and causing hardship to the 
other workers, but a great deal of the labour at the moment 
had to be retrained and had to regain the atmosphere of 
the factory and office. This labour was creating for the 
moment heavy additional charges, and unless some of the 
new works were completed and vielding an output this year 
the cost might affect their results. The measure of success 
they achieved would depend in the main on the workers 
themselves. They provided the most efficient organisation 
thev could find, erected the most suitable buildings, and in- 
stalled the latest machinery and plant, but with largely in- 
creased wages and reduced working hours nothing could 
help them and the country to increased prosperity except 
largely augmented output. The worker of the future would 
have to apply his brain more if they were to succeed іп re- 
generating industry. Under these new conditions the worker 
would have to use his head as well as his hands, avoiding by 
every means the scrapping of materials and deterioration of 
tools and plant, watching at every turn how he could improve 
methods of performing work. and by intensive application 
secure the best results from his labours. If he worked in 
this spirit he would save heavy overhead charges and a great 
number of non-productive inspectors and overseers whose 
business it was to inspect, check, reject and throw to waste 
finished and half-finshed articles. He thus assisted in 
creating a low cost price—a low cost price created a larger 
market, and a larger market meant more and steady em- 
plovment at higher wages. They must also realise that 
whilst other countries had prospered during the war, and 
their manufacturers had extended their factories and written 
off their new plant and machinery out of profits, they had 
now to extend and rebuild at prices two or three times in 
excess of those prevailing before the war, and would there- 
fore be handicapped by having to meet heavier allocations to 
depreciation as well as increased interest on capital. He could 
thoroughly understand the present lull and indecision which 
pervaded the ranks of the workers after five years of un- 
paralleled mental and physical strain. They were all under- 
zoing this experience in a more or less degree. At the same 
time he believed it was beginning to be realised by all classes 
that the higher standard of living to which the country had 
attained during the war could only be maintained Бу in- 
creased production. The millions of Treasury Notes that 
were floating about conveyed an impression of wealth. People 
should realise that these notes created during the war were 
practically nothing else but I.O.U.'s on account of values to 
be created. The quicker they created these values and re- 
deemed the I.O.U,'a the sooner they would be normal, and 


every section of the community, employer and employed 
alike, would reap the full benefit of their efforts. If they did 
not create wealth quickly the value of sterling would drop, 
the national credit inust suffer, and we should be relegated to 
the rank of a second class nation. There was no question 
but that we were up against it. We must work or starve, 
but with conscientious endeavour on the part of everv worker, 
combined with quantity production methods, we should be 
able to satisfy the legitimate demands in respect to both 
wages and hours. Capital and labour working in the closest 
association. would win through. At this epoch in the historv 
of the industrial world when it was of paramount importance 
that all should unite in the interests of unrestricted output 
It was essential that anxiety on the part of the employés re- 
garding their future should not be allowed to hinder them 
from giving—'' Each according to his ability." , They had 
therefore drawn up a carefully thought-out superannuation 
scheme which embraced both workpeople and staff when 
the time came for them to retire from active service with 
the company. This echeme would necessarilv be à contri- 
butory one, based on the rate of pay of the members. The 
premium which they proposed, would amount to 8 per cent. 
of the weekly wage, will be pavable half by the member and 
half by the company, and allowed to accumulate at compound 
interest until the age of retirement was reached—60 years 
or earlier in the event of permanent incapacity. The mem- 

r would then have the option of a pension computed from 
the sum which had accumulated to his credit, or one or other 
of the alternatives provided for in the proposed rules, which 
had already been drafted. As was always the case at the 
Inauguration of a contributory pension fund, tne older mem- 
bers of the staff must necessarily derive very much smaller 
benefits—the pension diminishing the nearer the emplové 
was to the retiring age. . To meet this difficulty thev had 
£37,500 available invested in ordinary shares of the company 
at par, which was set aside at the last annual meeting and 
vested in trustees for the bencfit of the emplovés under the 
terms of a trust deed. At the dav's market price this repre- 
seuted upwards of £70,000, and the company had agreed to 
guarantee the capital sum at the figure of £60,000 and a net 
Income of £3,750 per annum. Following the report of a 
special committee appointed to deal with the whole question 
they proposed primarily to appropriate this trust fund for the 
benefit of those emplovés who had already completed fifteen 
years service with the companv. in order to supplement. the 
small benefit which they would draw under the contributorv 
scheme. The administration of the contributory fund would 
be carried out jointly bv the company and representatives se- 
lected by the members. The new welfare programme included 
£40,000 which had been approved for the purpose of pro- 
viding а club building for the workpeople at Witton. These 
amenities contributed to the ultimate efficiency of the worker 
He could only visualise success by a system of payment 
bv results and unrestricted output, but an opportunity should 
always be available to the worker to participate in the орега- 
tions of the company. not onlv as a worker but as a share- 
holder, and it was largely for this reason that thev proposed 
to convert their £10 shares into £1 shares so às to make 
them more accessible to employés of small means. Thev were 
giving the question of the education of their workers con- 
siderable attention. , In connection with the Birmingham 
works thev had appointed a Director of Education. and some 
300 or 400 boys were being encouraged to take up lines of 
study in the company’s time which would not onlv fit them 
to perform more responsible work but help to equip them to 
take a better and more effective part in the industrial struggle 
ahead. A similar scheme was being started in connection 
with the London staff, where they had also appointed a 
Director of Education. Commercial apprentices from the 
County Council schools and others were encouraged to benefit 
by the facilities provided. They had also organised a special 

rush course for demobilised officers, particularly for those 
who left for the front straight from Public Schools or Var 
sity, and who distinguished themselves in the war, but on 
return found themselves without training for anv trade or 
profession. In this way they hoped to provide a reserve f 
competent men with character and ability, capable of filling 
some of the more responsible posts in the company in all 
parts of the world. As their organisation expanded so would 
the need for educational facilities become greater. In the 
new Kingsway building thev were providing a theatre and 
lecture room, with their own staff of lecturers and demon- 
strators, and they had also arranged for the assistance of out- 
side lecturers. In regard to the research department the 
principal staff had been selected. The necessary buildings 
had not yet been provided, but they were included in the pro- 
gramme of development. The directors had to realise that 
they were not only trustees for some 12,000 shareholders, but 
were responsible for finding continuous and profitable emplov- 
ment for a number of workers, who, when the present pro- 
gramme was completed, might with their dependents reach 
a figure of 80.000 of the population or nearly one in every 
500. The country was passing through a critical stage. The 
war has left us with gigantic problems, economic, industrial 
and social. We needed the verv best judgment we could 
command and the co-operation of every class to re-establish 
peace conditions and at the same time avert crises, panics and 
upheavals. Cool heads and large imaginations were needed 
now as they never were needed before. So far as industry 
was concerned the one essential function of the State, in his 
opinion, was to secure freedom from interference from out- 
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Fide countries, & breathing space for a few years to enable 
us to put our house in order. Until they had cleared up the 
muddle of war, and arrived at some sort of a mean in work- 
ing conditions, 'the duty of the State was undoubtedly to pre- 
vent an) interference with the work of reconstruction a: 
regeneration from without, otherwise they could not succeed 
in firmly establishing key industries, and in placing on a 
commercial basis the many industrial processes which pre- 
vious to the war were not carried on іп this country and 
which during the war they were prevented from developing. 
This was a paramount condition to the re-establishinent of 
industry and the permanent provision of the higher standard 
of living. Their programme embodying, as it did, the 
doubling of their output in turbines and heavy machinery, 
the increase in their output of lamps, magnetos and tele- 
phones, the establishment of glass, ebonite and other in- 
dustries, could not meet with success by the efforts of the 
employés only, however loval and hardworking they might 
be. They, as all other manufacturers, were dependent on 
the workers in other British industries for material. Their 
success depended upon their getting these materials promptly 
and of the highest standard. On those essentials and on the 
all-important question of those materials being obtainable 
within the Empire and at a price that would enable them to 
compete in the markets of the world, depended the supremacy 
of British industry of which the G.E.C. formed an integral 
part. | 

Mr. W. F. AnMsTRONG seconded the adoption of the report, 
and it was carried unanimously. 

The dividend resolutions were passed, the appointments 
to the board referred to in the report were approved, 
and the vote of thanks motion drew froin one shareholder 
the remark that the chairman had given them a lecture on 
sound economics, which should be published broadcast 
throughout the country. 

At subsequent extraordinary general meetings resolutions 
were passed increasing the capital to £6.000,000 bv the crea- 
tion of 1,800.000 additional preferenec An res of £1 each and 

1,200.000 ordinary shares of £l each. and dividing the exist- 
ing 180,000 preference shares of £10 each and the 190.000 
ordinary of £10 each into 10 £1 shares. 


The report for the vear ended March 

Edmundsons' 31st, 1919. shows that after providing for 

Electricity Cor- income tax and mortgage and debenture 

poration, Ltd. stock charges, the net profit is £13.635, as 

against 412.209 for the previous xear. 

The balance brought forward was £5,198. After paving the 

dividend on the cum. preference shares for the vear (6 per 

сепё.\, £12,000. £6.765 is to be carried forward. The follow- 

ing schedule shows the gross profits and load of subsidiary 
and other companies for the years 1917 and 1918 :— 


Gross profit 
(before pro- 
Capital viding for Load 
expended capital charges connected 
Dec. Sist, and depreciation). in kW. 
Name, 1918. 1918. 1918. 
Alderley £54,024 £2,129 1,218 Kw. 
Bromley . 160,197 8,072 4,855 
Folkestone 298.901 12.270 5,560 
Guernse 166.142 5, 184 5. 14 
Isle of Wight 272,046 6.182 6.127 
Ilfracombe 35,792 525 951 
Lancashire Co. 698,493 43,092 26,450 
Lymington 35,963 1,688 
. Melton Mowbray 40,217 1.591 962 
Newmarket 11,072 2.106 1,115 
North of Scotlan! 116,417 6,644 4,070 
Ramsgate ba 51,830 2,026 1,518 
Bcarboro' Trams di 99,430 1 943 — 
Salisbury ; 73,754 5,526 1,856 
Urban Co. ie Vd 1,472,800 72,134 39,503 
Wycombe к e 114.432 4.153 2,842 
Cromer .. ‚з 34,520 687 633 
Dorking .. 45,103 1,907 1,155 
Frome " 61,472 3,256 2,181 
Hamilton 85,512 4,928 3,127 
Burbiton .. 69,554 3.239 2,076 
Total 1918 .. т 23, 12,581 £194,223? 112,191 kw. 
» 1917 .. £3,934, 146 £ 204,600 106,654 км. 


Mr. Herbert Allen, presiding at the 

Anglo Portu. annual meeting on July 9th, said that in 
guese Telephone the matter of profit they would have been 
Co., Ltd. worse off than in the previous year but for 
the improvement in Exchange. He did not 

sce much prospect of any great improvement until they coul 
extend their plant, both at Lisbon and Oporto, to meet the 
requirements of the Service. In February, 191%, they were 
authorised by the Government to increase their tarif by lo oer 
cent.. but that increase was to cease six months afte. the 
-ignimmg of peace. As their expenses continued to inerease they 
approached the Government agam. and as a re-uit the ort 
decree was rescinded and a new one promulgat tu Мау this 
vear authorising a 30 per cent. increase without limitation as 
to time. The additional revenue had enabled them to meet 
the increased wages demanded by the workpeople and so avoid 
strikes. Having referred to the labour situation generally, 
the speaker said that equally serious with the wages question 
was the high cost and shortace of telephone materials of one 
sort and another. They now had over 2.000 would-be sub- 
seribers on their waiting list. which meant a temporary loss 
of 415.000 to 420.000 per annum in income. There was no 
limit to the amount of telephone business to be done in 
Portugal. Their technical advisers told them that in the next 


three or four years, if they were given charge of the Lisbon 
and Oporto trunk line and the unsatisfactory dual service, they 
could spend—and they would like to spend—between £300, UUU 
and £400,000 of new capital. The capital expenditure last 
year was nearly £30,000, and it seemed but yesterday that 
they were speaking at these meetings of £10,000 a year as a 
heavy outlay. But the business of a telephone company grew 
от the snowball principal; one subscriber brought in another. 
The cost of installation now averaged about £35 per subscriber, 

which was not unduly high by comparison with other systems. 
Again, it was only two or three years since they opened their 
new exchange in the north of Lisbon, and now they were 
looking fora site for a new central exchange of even greater 
capacity than the two existing exchanges combined. In the 
meantime they were installing an exte! nsion, of the Norte 
Exchange which would give them between 2,000 and 3,000 
more lines, and thereby they hoped to give a little relief to the 
present Central Exchange while the new one was being con- 
structed. At Oporto a new site had been purchased and the 
preliminary plans had*been drawn up for a central battery 
exchange having an ultimate capacity of 10,000 lines. In this 
connection they carefullv considered the question of adopting 
the automatic system, but he understood that this type of 
equipment, besides being more costly to instal, was found to 
be more expensive to maintain than the present manual svs- 
tem, which eventually they decided to continue. It was hoped 
the "Oporto new exchange would be working in about two 
years from the present time. In order to provide a service 
for some of the waiting subscribers a temporary exchange 
was to be installed in the northern part of the city, and in 
addition to that some small sub-exchanges were proposed in 
order to deal with lines coming from outside the city. boun- 
dary. Then, in the next place, the underground work in 
both Lisbon and Oporto was to be largely increased; in fact, 

generally speaking, the capacity of the company’s plant in 
both cities would be practically doubled during the next few 
vears. They could not, however, hope for any great expan- 
sion in their business and profits until new exchanges were 
established in both Lisbon and Oporto. There was scarcely 
any limit to the capital that could be profitably employed in 
that business, could they be sure of fair play and reasonable 
facilities from successive Governments, and, if allowed to 
earn a fair return on their outlay, they could. give the public 
a service which would do credit alike to the company and 
to the country. As a temporary expedient, imposed upon 
them by the Treasury restriction on new issues, they placed 
£50,000 of debenture stock a few weeks ago, but a sum like 
that did not go far in an undertaking like theirs; the tune 
was approaching when they must resort to some much more 
comprehensive financial measures, and those were now hav- 
ing the consideration of the directors. Personally he would 
like to see their ordinary capital increased to something like 
half a million sterling, instead of having to resort to small 
debenture or preference issues, and they need not be sur- 
prised if the directors brought forward some proposals of the 
kind at an early date. 


In their report for the year 1918 the 

Great Northern directors state that the company’s two 
Telegraph Co., Franco-Danish cables and one of its Anglo- 
Ltd., of Оеп. Danish cables, as well as its cables connect- 
mark. ing Denmark with Russia, remained inter- 
rupted during the whole of the year. The 

repairs of the first three cables will not be possible until the 
seas have been cleared of mines in the vicinity of the breaks: 
as, however, the breaks happen to be situated at. places where 
nime- sweeping is attended with considerable difficulties, there 
is but little prospect of such mine-sweeping being completed 
at an early date, unless the respective Governments, who are 
interested in the improvement of the telegraph service which 
would result from the repairs of these particular cables, should 
take special steps to accelerate the sweeping operations in the 
vicinity of the breaks. Whilst the two cables between Den- 
mark and Libau, which have remained broken since the end 
of 1914, were repaired at the beginning of the present year. 
it has as yet been impossible to repair the cable connecting 
the latter place with Petrograd. As regards the remaining 
cables of the company, seven. breaks had occurred in. five 
cables in Europe, and thirty-three in eight of the cables in 
hie Far East. In the early part of the year the Wladiwostock 
and WKiachata routes were still able to take a small share in 
the transmission of correspondence between Europe and the 
Far East. Both routes were, however, completely closed for 
such transit traffic in April, 1918, when all telegraphic com- 
munication between Western. Europe and Russia over the 
company’s cables were suspended. The situation in European 
Russia naturally affects the interests of the companv to a verv 
Arent extent. Owing to the state of war in which the Moscow 
Government has become involved on every side. all tele 
graphice. connection—except by wireless—between Central 
Russia and the outside world has been interrupted since April 
last year. The company has thereby been deprived of the 
very considerable traffic, until then exchanged over its lines, 
between Central Russia, on the one side, and the Scandinavian 


countries, Western Europe and America, on the other side. 


However, as soon as peace and order once more emerge from 
the chaos which for the moment reigns within the former 
Russian Empire. the company expects to resume its former 
operations. In July last year permission was obtained for the 
Danish staff to resume the working ef the cables at Petrocrad, 
from which it had been debarred for military reasons since 
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1916. Many circumstances, however, amongst others the war 
between Finland and Russia, made it impossible at the time 
to re-establish any telegraphic connection with Petrograd, and 
since then conditions there have developed in such а manner 
as to necessitate the repatriation of the Danish staff, with the 
exception of a few einployés who, having volunteered to re- 
main, have taken charge of the interests of the coinpany. 
After referring to coinmunication matters in the New Baltic 
States and to the situation in Siberia and China, the report 
mentions the celebration of the 50th year of the foundation 
of the company in June this year. Remembering that its 
existence was primarily due to the ingenious invention of H. C. 
Orsted, the company had placed at the disposal of the Poly- 
technic section of the Copenhagen University the sum of 
about £13,899, the interest on which was to be applied pre- 
ferably to research work and further development of electro- 
technical problems. The financial results of the year under 
review had been satisfactory, owing to the big profit of about 
£143,270 realised by the considerable increase of value which 
had taken place during the past twelve months in the foreign 
eurrencies in which the company received the major part of 
its traffic receipts, and in which the greater portion of the cash 
balances had been kept. This extra profit enabled the Board 
to propose the distribution of the вате total dividend as last 
year, viz., 92 per cent., without unwiselv reducing the 
amounts placed to reserve. In regard to the company pro- 
spects, the revenue account and the balance sheet show the 
financial position to be as strong as ever, whilst the fact of 
the commercial intercourge between the various countries hav- 
ing become less difficult since the armistice has caused the 
traffic over the company’s cables to increase satisfactorily, not- 
withstanding the continued absence of the former large 
Russian traffic. The report continues: —“ Permission to use 
telegraphie codes, which after ali may not be so far off, will 
shorten the telegrams and thereby diminish the company's 
receipts. It is also well to remember that several of the 
countries served by the company's cables have built, or are 
contemplating the building of, powerful wireless stations, the 
activity of which may possibly tend to lessen the receipts. 
Finally, it should be taken into account that the conveyance 
of postal matters by aeroplane is likely to supplant, to a cer- 
tain extent, short-distance telegraphy. Wireless telegraphy 
has undoubtedly much developed in the course of the last 
few years and will no doubt be further perfected, but, accord- 
ing to information in the possession of the board up till 
now, it would seem that wireless telegraphy, when it is a 
matter of dealing with a considerable commercial correspond- 
ence, is not as yet to be feared as a real competitor of the 
submarine cable. 


Stock Exchange Notice.—Application has been made 
to the connnittee to allow the following to be quoted in the 
Officia]. List :—Melbourne Electric Supply Co., Ltd.— 20,000 
7 per cent. cumulative first preference shares of £5 each, 
fully paid, Nos. 10,001 to 30,000. 


New Issues.—TAe English Electric Co., Ltd., is offering 
for subscription an issue of £1,000,000 54 per cent. sinking 
fund first mortgage debentures at 94 per cent. The prospectus 
contains the following statement: ‘* The company already 
owns the whole of the shares of the Coventry Ordnance 
Works, Ltd., and the Phenix Dynamo Manufacturing Co., 
Ltd., and over 95 per cent. of the shares of Dick, Kerr & Co., 
Ltd., thereby carrying control of both Willans & Robinson, 
Ltd., and the United Electric Car Co., Ltd. It is in contempla- 
tion to liquidate Dick, Kerr & Co., Ltd., The Phoenix Dynamo 
Manufacturing Co., Ltd., and the United Electric Car Co., 
Ltd. In that event the English Electric Co., Ltd., will 
acquire by purchase the whole of the assets from the respective 
liquidators. Of these three companies Dick, Kerr & Co., Ltd., 
alone has a debenture issue outstanding, falling due in 1926, 
which it is proposed to redeem out of the proceeds of this 
issue. The Coventry Ordnance Works, Ltd., and Willans 
and Robinson, Ltd., having debenture issues at low rates 
of interest and not repayable until 1950 and 1942 respectively, 
it is not proposed to liquidate these companies. The list is 
to close by July 22nd. 

Petters, Ltd., of Yeovil, are offering for subscription at par 

125.000 74 per cent. cumulative preference shares of £1 each, 
and 12,500 ordinary of £l each. that is, one ordinary share 
for every ten preference applied for. The list closes on 
July Brd. 
Fe Altrincham Electric Supply Ltd., is issuing 50.000 cu- 
mulative participating ordinary shares (71 per cent.) of £l 
each at par. The list is to close on Julv 23rd. The issue ix 
being inade for the purpose of installing additional plant and 
mains to cope with the increased demand of the Broadheath 
district. 

Woking Electric Supply Co., Ltd.—Addressing the recent 
annual meeting, Mr. M. W. Ashby, the chairman, said that 
the total revenue for the vear showed an increase of £3,400 
for the vear. He said that thev conld have paid a dividend on 
the ordinary shares, but it would have been at the expense 
of the depreciation fund. Their new capital exnenditure 
included 48.278 for the new turbo plant, which had enabled 
them to save £40 per week in coal alone. The increase on 
their coal bill was £2,057. Increased cost of coal and wages 
would compel them to increase the price of current. A new 
issue of 7 рег cent. B preference shares is to be made, to 
pav off bank loans and to provide for expansion. 


Hydro-Electric Power & Metallurgical Co., Lfd.—The 
whole of the issue of 45,000 10 per cent. participating prefer- 
ence shares has been allotted in response to applications 
issued with the private circular to shareholders on the Lon- 
don register. Information has been received that the com- 
pany’s electrode factory has now been completed, and is 
turning out electrodes for use in the company's carbide works. 
' The latter, therefore, resumed operations on „ last, 
and a cable received on June 25th stated that the best carbide 
was being produced. 


Electric & General Investment Co., Ltd.—At the meeting 
on July 8th, Mr. J. B. Braithwaite referred to the very con- 
siderable improvement in the position of affairs since the 
last meeting. He proceeded to outline three methods of 
dealing with the problem of the arrears of dividend (roughly 
£30,000) on the preference shares. His own inclination was 
to give the full amount of the arrears in scrip and then sub- 
sequently to do their best to redeem it out of profit as op- 
portunity arose. 

Dublin United n Tram ways Co., Ltd.— Interim 
dividend for the half-year ended on June 30th at the rate of 
6 per cent. per annum, less income tax, on the preference 
shares, and 5 per cent. per annum, less tax, on the ordinary. 


Arbroath Electric Light & Power Co., Ltd.—Dividend of 
5 per cent., less tax, on the ordinary shares. £612 carned 
forward, subject to payment of directors“ and auditors’ fees. 


Electrical Utilities Corporation, Ltd.—Dividend of 11 per 
cent. on preferred for quarter ended June 30th. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

IN many ways it will be a good thing when Peace Celebra- 
tions are over, and the country settles down to work once 
more. For weeks—not to say months—past there has been 
a general restlessness which has shown its malinfluence in a 
score of directions. The Government announcement of an 
addition to the price of coal of 6s per ton is the latest of a 
long series of shocks to & public which expected living to be- 
come less costly in peace-time than in war-days. Whatever 
the motive for the Government's coal surprise—and the City 
propounds various ingenious theories—opinion is unanimous 
as to the damage that will be wrought upon national indus- 
tries, international exchange, and every form of commerce 
except that connected with oil. 

Railway stocks promptly gave way on Sir Auckland Geddes's 
speech. Electric, gas, shipping, armament, engineering and 
other industrial issues were put down. The very sharpness of 
the shock prevented acute flatness. The very idea of euch an 
Increase was so incredible as to start & rumour that the burden 
could not be upheld, and that some other means would have 
to be adopted for meeting the deficiency in the revenue of the 
coal-mining industry. 

Undergrounds have fallen with the rest. The questions 
surrounding nationalisation were relegated to the background 
in face of the crisis that such a rise in the price of coal would 
create. Metropolitan Districts have gone back to 934, Under- 
ground £10 shares at 3} are 10s. down, and the Income bonds 
at 94 are 4 lower. Matters нге not mended by the threat of a 
Triple Alliance strike. Metropolitan Consolidated is, excep- 
tionally, 4 to the good. 

Electric lighting shares weakened at first, but the previous 
fall had been severe, and, except that to scll became rather 
more difficult, the actual price changes on the week are not 
great. Chelseas fell to 31 and Metropolitan preference to 
3 1-16. No other quotable changes occurred. The strike of 
electricians failed of any particular effect. That the Union 
would carry out its threat of spoiling the peace illuminations 
was not regarded as likely. А few of the manufacturing 
shares eased off a little. Edmundson’s cumulative preference 
at 28 and the non-cumulative at 15s. are rather heavier. 


There were some who expected the report to have made a 


better showing. Croinptons are a guinea for the ordinary and 
23s. the preference. British Westinghouse preference came 
into demand, and the price rose 2s. 6d. to 9 13-16. General 
Electrics maintain their improvement at 91. which is ex 
dividend. Siemens аё 6 13-16 are 4 down. English Electrics 
are steady at 26s. 3d. The English Electric Co. has offered а 
million pounds 54 per cent. sinking fund debentures at 94, 
repavable in 1940 at 102, or earlier by purchase or drawings 
at 109. The security is good. 

How the report of an amalgamation of Tondon electric 
supply companies got into circulation nobody knows. Or if 
they do know they will not tell. The inherent probability of 
such a scheme lent colour and credibility to the idea. but one 
remembers Mark Twain’s retort to the cabled inquiry as to 
whether the rumour of his decease was correct or not. 

Marconis, after a drop to 51. rallied from their flatness, 
and are 3-16 down at 5 7-16. Marines are dull at 3 7-32, al- 
though there are optimists on both sides the Atlantic who 
nersist that these shares are cheapest in the Marconi croup. 
There is nothing much doing in Americans, at 30s. 64., or 
Canadians, 16s. 9d., while the revival in Spanish Marconis 
proved short-lived. The coal tronhle, should it eventuate. ія 
held likely to be a serious thing for wireless, аз well as cable 
companies. Eastern stocks are easier, and of the manufac- 
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turing varieties, a further fall of 5s. lowered Callenders to 92, 
though this was afterwards regained. Such shares as Arm- 
strongs and Babcock & Wilcox have eased off. Automatic 
Telephones went back to 33s. 9d. * 

" You people in England seem to have gone mad," writes 
an undemobilised captain from Salonika. * Several of us in 
this mess are thinking of going on to Constantinople when we 
are tree. There is any amount of scope for engineers of every 
kind in these regions.” 

While Mexican Utility companies languish in neglect, there 
is considerable demand for the securities of American and 
Canadian issues in such undertakings. New York is a ready 
buyer, but of course there is not much stock of these com- 
panies which remains on this side. The Shawinigan Water 
and Power Company asks holders of its 44 per cent. perpetual 
consolidated mortgage debenture stock to exchange into 54 per 
cent. thirtv-vear first and refunding mortgage sinking fund 
bonds. These are the first of a series carrving Varving rates of 
interest, not exceeding 6 per cent. and redeemable at varying 
dates not later than 1974. The total issue of bonds is not to 
he more than 50 million dollars, and the “А” series must be 
paid off by 1950 at latest. Other foreign issues are quiet. The 
Indian group of electric lighting and tramway securities re- 
mains strong. An extraordinary rise in Bombay Electric 
Supply and Tramways ordinary has lifted these £10 shares to 
£60. Struggle for control is said to be the reason. Holders 
should rejoice at the opportunity now afforded them for 
getting out at such a fine price. Before the war the price 
was 14. Brazilian Tractions are a point higher. d 

Edison Swan first debenture is a feature of strength with 
a rise of 3 points on the week. The rubber market is very 
quiet. although the produce at IS. 1044. per Ib. is better. 


SHARE LIST OF ELEOTRIOAL COMPANIES, 
| Номи ELsorRICITY Companms 
Dividend Price 


— July 16, Yield 
| 1917. 1918. 1919. Rite or fall. p. o. 
Brompton 8 «„ 10 8 6a — 46 1 6 
Ob Cross we oe 4 4 B — 6 18 4 
A =, [iii 
Gity of London. 8 8 п us $19 0 
е до. 6 per cent. Pret. ee 6 6 10 == 6 0 0 
County of London ee ее ee 3 1 104 == 6 18 8 
к do. do, 6 per cent, Pref, : j^ — 6 0 0 
ee ee — b 5 0 
London Electrio .. vx Nil Nil 1 € Nil 
Me litan oe ee $ ee ео 4 а A — А 6 8 
0. сепз. Pret. ee d == A i 3 
Bt. James' and Pal Mall .. oe 9 10 64 ao 15 6 
рыл ынын ea. eS ae — 116 7 
e е өө eo — 7 
Westminster Ordinary .. .. 9 8 5g — 728 
: TELEGRAPHS AND TELEPHONER, 
Anglo-Am. Tel Pref, ee ee 6 6 93 xd mE 6 4 3 
7 do, І Def, ee eo 14 88/6 »i — 7 8 0 
Ohile Tel one oe eo ee 8 8 63xd — 6 18 6 
Cuba Sub. ee ee _@e 7 q 11 — 6 4 6 
Eastern Extension .. ee $e 8 8 163 — *5 8 8 
Eastern Tel. Ord. ee ee eo 8 8 1589 == #5 1 0 
Globe Tel. and T. Ота, .. x» 1 8 l6jxd — * 1 7 
do. do. Pref, ee ee 6 6 104xd — 514 а 
3 Tel. as * . * 2 — 7 2 0 
0 uropean ee ee ee =< 
Marconi ee ee ee ее 90 90 5,7. — is su : 
Oriental Telephone Ord, .. .. 16 10 i — 49 0 
United R. Plate Tel. ee ee 8 8 " . а — *5 9 0 
West India and Panama .. „ 18 1/8 Ly, — à *4 15 6 
Western Telegraph. e^ ee 8 8 160 — 4 17 0 
| | Номи Rar. | 
Central London Ord, Assented .. 4 4 — 6 6 o 
Me litan .. ee ee T 1 1 264 + 3 4 14 4 
0. District m . Nil Ni 98 — Nil 
Underground Blectric Ordinary.. Nil Nil — l | Nil 
do. do. ид" ee Nil Nil 9 — Nil 
do. do, Income .. 4 5 94 — 3 * 6 5 
: í | FommEiGW Trams, ёо. | 
Adelaide Вар, 6 per cent. Pref, .. 6 6 — 
Anglo-Afg. епа, First Pref. .. 6) Nil $^. — s 2 : 
do. do. 2nd Pref. „ — — 21 Edo Go 
do. do. 6 Deb... ee 6 6 R64 —1 9 10 8 
Brasil Tractions ee ee ee ` — — 633 +1 — 
Bombay Electric Pref,  .. че 6 6 11 — 511 7 
British Columbia Eleo, Rly. Pfoe. 5 6 b"áxd — 814 0 
do. do, Preferred Nil 4 47 +1 5 5 8 
do. do. Deferred Nil Nil 444 — Nil 
do. І do. Deb, ce 2 61 — 8 17 10 
Mexico Trams 5 per cent. Bonds. Wil Ni 601 —1 Nil 
do. 8 per cent. Bonds.. Nil Nil 484 —2 Nil 
Mexican Light Common .. . Nil Nil 87 — Nil 
do. Pret, ee ee Nil Nil 504 = Nil 
do. lst Bonds, e ee Nil Nil 644 — e — 
бабыз k & Wil | i 5 
оох ne $5 15 RR 
British Aluminium Ord, .. és 10 10 d — i H 4 4 
British Insulated Ord. .. ә 25 123 д5. — 511 1 
British Westinghouse Pre. т 8 21. AES 5140 
Callenders oe ee oe ee 25 25 10d — 6 5 0 
do. Pref, ee ee eo 5 64 : — 6 8 1 
Oastner-Ke er ee ео ee 25 20 3 — 7 5 2 
Edison-Swan, А” в ae — — 1 E 8 0 г 
до. до. б per cent, Deb. ee 4 
Blectric Construction “> a 10 10 17 ai 8 8 с 
Gen. Bleo, Pref, ee ee ee 6 63 10] — 8 8 
do. Ord, өө ee ee 10 10 ха — 94 15 8 
"do Pei: non on % % au са 538 
Indla-Bubber.. с. . ., w 1 17 = жы? 
Teegraghocs Oe Mo: Ia 44 
; ee ee ee 920 90 9b) xd + 2 $ 18 6 


*Dividends paid free of Income Tax, 


MARKET QUOTATIONS, 


It should be remembered, in making use of the figures 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstance, 


Tuesday, July 15th. 


Latest Fortnight's 
CHEMICALS, 40. a s 
а Acid, Oxalio ee ee ee ee per Ib. 1/5 m 
a Ammoniac Sal ee ee ee per ton £850 © 
а Ammonia, Mariate (large crystal) " & 18 
e Bisulphide of Carbon  .. vs " К M 
a Borax ee ee ee ee oe Т] 43) oe 
e Copper Sulphate .. m ee Т £46 m 
a Potash, Ch orate ee os ee per Ib. 178 on 
а , Perchlorate ee ee 97 ad — 
a Shelao — .. . . per own. £19 10 10;- ine 
e Bulpbate of Magnesia .. рег ton а 1b | 
a Bulphur, Sublimed Flowers  .. "T A28 
a 57 Lump ee ее ee 9 620 
a Soda, Chlorate ee ee ee per lb, Sd. 14. дес. 
а ” Crystals ee oe ee per ton 1 ivf- oe 
a Sodium Bichromate, casks . per lb. ee 10 
METALS. &c. 
c Brass (rolled metal # to 19" basis) per lb. 1:04. id. ine, 
€ „ Tubes (solid drawn) " т 1/34 wo 144 200. Inc. 
с " Wire, basis . e. oe ee T 1/1} id. inc. 
e Copper Tubes (solid drawn ve i 1/5; 14. Inc. 
8 » Bars (best selected) ee per ton £152 £11 ine, 
g " Sheet ee ee ee Т) 8132 £11 inc. 
g Т! Rod ee ee ee ee 'T] &134 £11 inc. 
d 51 (Blectrolytic) Bars oe " £107 £14 1nc. 
d Т] $9 Sheets ee 99 4161 
4 „ Wire Rods ,, £115 £14 inc. 
d Т] [T] H. O. Wire per lb, 1/24d. lid. inc, 
f Ebonite Roå ee ee (K) ее $$ ól- oe 
97 Sheet ee ee ee oe 2/6 eo 
п German Silver Wire se 2s is 2/6 es 
А Gutta-percha, fine .. aw "T ii 11/- 
h India-rubber, Para fine .. - » 2/5 M. dec. 
{ Iron Pig (Cleveland warrants) .. per ton Nom, A 
» Wire, galv. No, 8, P.O, qual. T £42 T 
g Lead, English Pig eo eo eo TI £414 15 23/- inc. 
e Mercury eo ee ee ee per bot. £22 10 to £23 90% to 44 in. 
e Mica (in original cases) small .. per lb. vo. tu d o T 
e $9 56 $9 € medium [T] 5 / do 10/- 
e " ". [T] large ee T! 12,6 ta 25-/& ap 
d Silicium Bronse Wire . per lb. 164 144. inc. 


ғ Steel, Magnet, іп bars. .. per ton T 
g Tin, Block (English) b se " £247 to £248 410, ll ine. 
A n Wire, Nos, 1 to 16 ee ae per lb. 4/- mE 


Quotations supplied by— 
g James & Shak А 
- h Edward Till & Co. 
| Richard Johnson 4 Nephew, Lid. 
n P. Ormiston & Sons, 
r W. F. Dennis & Co. 


а G. Boor & CO. 

c Thos. Bolton & Sons, Lid. 

Frederick Smith & Go. 

e Е. Wiggins & Sons. 

f India- Rubber, Gutta-Percha end 
Telegraph Works Oo., Lad. 
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Regenerative Braking with Single-Phase Commutator 
Motors.—On June 27th it was. for the first time, possible to carry 
out tes$s in connection with electric braking with single-phase 
commutator motors, the results of which were awaited with con- 
siderable expectation. The return of electrical energy by the train 
travelling down hill, and operating in accordance with the system 
of the Ateliers de Construction Oerlikon, on the north gradient of 
the Loetschberg Railway. demonstrated during the first journeys 
the complete success of the new method. The tests were carried 
out with the second of the four trial locomotives ordered by the 
Swiss Federal Railways for the Gothard Railway. This locomotive. 
like the first one, was built by the Ateliers de Construction 
Oerlikon, in conjunction with the Locomotive Works, Winterthur, 
and it has been in regular service since the beginning of May. on 
the newly electrified section Berne-Thun. On the steep gradient 
between Kandersteg and Frutigen trials were first made with the 
locomotive alone—this corresponding with the conditions of the 
Swiss Federal Kailways for braking tests—and thereafter with 4 
train of a total weight of 310 tons, travelling at different speeds up 
to approximately 70 km. per hour down hill without the use of 
mechanical brakes or brake resistances. The simplicity of the 
equipment and its operation, and the reliability of the regulation 
at all speeds, were most noticeable. The invention of the Oerlikon 
Works is held to mark a considerable advance in the efficiency and 
economy of electric traction. 


Electrical Trades Apprenticeship Conditions at Belfast. 
A draft scheme is before the Belfast Corporation and the local 
electrical engineers in connection with apprenticeship in the elec 
trical engineering business. The new conditions include :— 
Supervision to secure a greater interest in the apprentice : the 
securing of all-round training, the object being to quicken the 
intelligence, which it is pointed out the monotony of repetition on 
Specialisation does not do: control of general conditions of 
apprenticeship, which in co-operation with the employers would 
mean taking into consideration al! matters affecting the trade ая A 
whole. Other matters include the need of a certificate of 
apprenticeship, the need for technical training and education on 
practical lines. attendance at lectures, abolition of the improver 
system, and the limitation of the number of apprentices. The 
scheme, which is issued by the National Federated Electrical 


Trades’ Association, also calis f Ti amo 
the employing firms, or а uniform rate of pay ngst 
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A GLANCE AT INDUSTRIAL BRITAIN. 


[Some Impressions after a Six Years’ Absence.] 


By Prof. MIDDLETON SMITH. 


AN expert on technical education once said that the secret 
of the Briton’s success is that he adapts himself more 
readily to new conditions than do other nationals. During 
the last four weeks the writer has been viewing, after a 
long absence, the new industrial Britain. It has often 
seemed to him that the expert was right. Adaptability is 
the cause of the success of the British as colonists, as 
administrators, and as pioneers. It was one of the chief 
causes of the triumph in the Great War. It will bring 
guccess in the work before us. | 

So easily do the British adapt themselves usually to new 
conditions that they are apt to under-estimate their own 
efforts. They probably do not realise the completeness of 
the changes which have been taking place during six years. 
It may, therefore, be excusable for one who has returned 
to this country after a long absence, to place on record 
some of his impressions of this remarkable new industrial 
Great Britain. 

During the war our national losses were terrible, but 
as a result of the war our national prestige has increased 
immensely. Not only do the French and the Americans 
recognise the valuable work done in the workshops of 
Great Britain, and the extraordinary cheerfulness and 
bravery of the millions of the * New Armies,” but the 
intellectualsin Asia also realise thesethings. Therecent com- 
petition to cross the Atlantic.by air was simply typical. In 
celebrating the event, Mr. Winston Churchill said: This 
Isi" Some of my Chinese friends in London expressed 
exactly the same sentiments in rather more picturesque 
language, when we discussed the great event. They 
appreciated, at once, the British triumph, and they had 
expected it. 

THE Nationa НАВІТ. 

In this moment, remarkable in the history of the 
world, as the beginning of a new era made possible by the 
signature of Peace, the old national habit of grumbling is 
very much in evidence. There is the usual pessimism. 
Most of my troubles never happened,” confessed a Briton 
in his autobiography. This country has met and triumphed 
over almost incredible troubles. But most of the disasters 
talked of never took place. Nobody wishes to underrate the 
magnitude of the efforts made by Great Britain during the 
last five years—but the people in Great Britain already do 
underrate these efforts. There is a tendency to under- 
estimate the triumphs of the past and to magnify the 
difficulties of the future. Particularly is it noticeable that 
the general public in Great Britain still fail to recognise 
the decisive part in the struggle played by the works 
manager, the organisers, and the inventors of Great Britain. 
The men and the women in the workshops were, no doubt, 
splendid, although the strain of the last five vears has 
affected their spirits. But they would have been almost 
helpless, despite their willingness to sacritice themselves for 
the good cause, but for those who directed their efforts and 
made them efficient. 

It would have been quite impossible for any Asiatic 
nation, even Japan, to have done what Great Britain has 
done, through invention and the workshops, during this 
war. If we omit consideration of Japan, and think of the 
rest of Asia, we realise the extraordinary difference there is 
in the organising ability of the Briton and the Asiatic. It 
is a fact that there is no one in China or India—a total 
population of 700 millions—who could have done in either 
country what Mr. Lloyd George did in Britain. There is 
no one whose appeal would have met with any real response ; 
there is no united nation. In India it is the medley of 
races, the caste system, and the general inefficiency of so 
many of the population. In China it is the old struggle 
between the north and the south, the power of the family— 
it is not personal inefficiency of any class other than the 
hative officials ; the workmen are ingenious and industrious 


In both countries we tolerate our own countrymen who 
are decrying our own efforts. We permit our own fanatics 
to slander our own pioneers. Quite recently a visionary 
Socialist—his motives may be of the best, but good inten- 
tions do not prevent mischief—a visionary Socialist, H. M. 
Hyndman, produced a book called * The Awakening of 
Asia.” It is difficult to write of the book with restraint. 
Referring to the so-called opium war,” he uses words 
which are not only a slander, but which will be copied by 
the native newspapers all over Asia, and used by those 
native agitators who wish to drive the white man out of 
Asia, 80 that they may carry on the old ways of corruption 
and cruelty. He scoffs at the wonderful work of Britain 
in the East. It is typical of such men that he says nothing 
about the triumphs over malaria, the magnificent health 
returns of Hong-Kong as compared with those of Canton, 
only a hundred miles away, and he omits all mention of the 
astounding development of the little British Colony. And, 
as if it were not enough that a Briton should write such a 
mischief-making book, the Observer publishes a criticism 
of it written by Tokiwo Yokoi, a Japanese. We may 
imagine the delight of this critic when he was pointing out 
the charges brought by Mr. Hyndman against Britain, and 
when he denied the suggestion that Japan wants to make 
China another Korea. As the remedy for the perils 
from Asiatic awakening,” concludes Mr. Tokiwo Yokoi, 
„our author offers characteristic suggestions (see page 282) 
namely, the cessation of British rule over India, of 
attempts at foreign capitalistic exploitation, and of 
restrictions on Chinese, Japanese and Indian emigration, as 
well as the general acceptance by the Europeans of the 
principle of Asia for Asiatics.“ These are to be. the 
works meet for repentance. Let us see whether the 
European nations will in due course accept these 
suggestions, and act upon them.” It will be a very bad 
day for China, and for Europe, if they do. For the fact 
is, in the Far East the British stand for the square deul 
in trade, no corruption in official circles, and practical 
assistance for the weak. They have a record of which they 
can be proud, not ashamed. But it is unfortunate that 
Socialists, such as Mr. Hyndman, should be allowed to 
inflame the Oriental and imperil the lives of their own 
countrymen in Asia. They are doing the same sort of 
thing with the men in the workshops. The outstanding 
impression on the writer's mind is the great change in the 
attitude of labour in this country. 


THE MENACE. 


That is the menace to the British Empire to-day—the 
sedition from within. Last week, in Edinburgh, the writer 
listened to the ridiculous statements of Socialist orators in 
Princes Street. Who are the men who built them 
palaces and who live in em while you crawl in the slums ? ” 
yelled one of them. They are parasites — people you are 
carrying on your backs, men you are feeding by the toil of 
your muscles, For, remember," added the either hopelessly 
ignorant or wilfully lying orator, “ remember that only 
manual labour produces anything.” 

In the houses embraced by the swecp of the arm of this 
mob-orator, the writer had visited three men. None of 
them could be called a manual worker. One was a 
works manager, an organiser, who had built up a concern 
which had sent machinery all over the world. The purpose 
of the writer’s visit was to make him think about China. If 
he does take the problem in hand he will confer a greater 
blessing upon that country than hundreds of unorganised, 
but sincere, religious missionaries. Another man was a 
financier—and a good fellow at that. He had arranged for 
the capital which had transformed some of the jungle of 
Malaya into rubber plantations. But for that man there 
would still be jungle-—let us give him his due. The third 
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man was а remarkable scientist, whose work even the 
enlightened readers of this journal will appreciate more 
fully in thirty years' time, and the mob will never under- 
stand. Those three men are just typical. Without their 
brain power'and energy, and similar brain power and 
energy of similar men on this island for the last two 
thousand years, the Britons of this era might still be 
burning their victims in wicker cages and painting their own 
bodies. But there is restlessness in the industrial army of 
Britain, because the workers collectively fail to recognise 
that muscular power is found all over the world; but 
organising power and inventive ability reaches its highest 
pitch in the Anglo-Saxon race. In 1809 Mr. Fuller, in 
the House of Commons, expressed the views of the majority 
when he said: —“ If you do not like the country, damn 
you, you can leave it." No doubt the majority in Britain 
vo-day would applaud a similar sentiment applied to fanatics 
such as H. M. Hyndman and the mob orators of Princes 
Street, Edinburgh, and Hyde Park, London. They would 
say, If you do not like the Empire —go to Russia or China 
or even Japan, and try other ideals and methods of life." 


THE NEW MARKETS. 


To-day industrial Britain seems jaded, tired out, by the 
colossal efforts of the last five years. The works managers 
look weary; the years of anxiety and long hours, and 
private sorrows, have left their mark upon faces and figures 
that seem to one who has been absent, many years older. 
The whole country seems to be marking time, awaiting 
developments. The thinkers are planning; the workers 
are demanding higher wages, but they, too, are marking 
time. They seem to hesitate to pick up again the swinging 
step that carried them on to Victory against the Germans. 
They have seized hold of a word ! Nationalisation," and 
think that a word can save, when only a high conception of 
life and duty will avail in the anxious time ahead. 

Yet there should be no very great anxiety. At heart 
the Briton of to-day is still the Briton of the days of 
* Good Queen Bess," of the time of Nelson, of the last five 
years. Seventy years ago a great — perhaps fle greatest 
American, Emerson, wrote, after a visit to England, words 
which are worthy of consideration to-day : An English- 
man," he observed, while he eats and drinks no more, or 
not much more than another man, labours three times as 
many hours in the course of a year, as another European ; 
or his life as a workman is three lives. He works fast. 
Everything in England is at a quick pace. They have 
reinforced their own productivity by the creation of that 
marvellous machinery which differences this age from any 
other age." It is wonderful to see how the Englishman 
has transformed huge parts of Asia, and is still busily 
transforming other parts. His practical common-sense 
outlook makes him a natural leader. In the end, he 
succeeds where the Asiatic, the German, the Frenchman, and 
even the American fails. It was 600 years ago that Bacon, 
in England, announced, as if overlooking five centuries with 
his prophets vision, that ships, carriages, and flying 
machines, would be propelled by machinery. It was the 
genius of the Anglo-Saxon race that was chiefly responsible 
for the translation of the vision into facts. So, to-day, it 
is to the Anglo-Naxon race that Asia must, and does, look 
for regeneration, organisation and machinery—that is 
what Britain can supply for China and India. 
Said а famous Chinese recently to the writer :— 
“ We hear a lot about new markets for Britain, but why 
does she not cultivate the oldest market in the world— 
China?“ She has been cultivating it for a hundred years. 
British merchants and educational enthusiasts have been 
doing their best. But this is now an age of big organisa- 
tions. Isolated efforts want to be reinforced if they ure to 
be successful. With that object, one of the most respected 
among the British in South China has thrown himself 
with enthusiasm into a scheme for supplying all possible 
details abont the opportunities for British trade in South 
China. He is, indeed, a captain of industry,” with a 
record of over 30 years of service in China, and his 
only object is to benefit the home manufacturer by 
opening up China's great potential markets. British 
Chambers of Commerce have been formed, and British 
merchants are alive to the new conditions. But, above all 


else, it is essential for the British manufacturer to assist in 
this determined effort to extend the demand for the pro- 
ducts of British factories. It is also essential for every 
individual in Great Britain to encourage good relations 
between the Chinese and the British. For “ friend pidgin " 
means a great deal in trade in China. 

At the present time the most important matter for the 
people of industrial Britain— still **the workshop of 
the world ”—to consider is the development of overseas 
markets. Even the daily newspapers now recognise that it 
is only by increased production that high wages can be 
continued and high taxes be paid. The impression of 
industrial Great Britain of to-day in the mind of a wanderer 
who has travelled nearly 50,000 miles in the last seven 
years, is that it is still the most efficient country on the 
face of the earth. It is stili the home of courageous leaders, 
clever inventors, and of men who accomplish great deeds. 
Although the workers are being stirred by sedition, they 
are too practical to run amok. In Hong-Kong, John Ward, 
the leader of the Navvies’ Union, quickly recognised the 
value of Britain's work in China. To-day he is fighting, 
with his practical common-sense oratory, Bolshevism in 
Siberia ; and he will fight it in Britain on his return. 
Just at present the average Briton is weary. Managers 
and men must be patient. There is any amount of work in 
the world for industrial Britain—abroad the reputation of 
her goods was never so high. We shall adjust ourselves 
to the new-world conditions. The writer does not doubt 
that the “old country” will pull through the rough 
weather ahead and emerge out of the difficulties greater 
than ever. But it will be the organisers, the inventors, and 
the people who love, and are proud of, this country, that 
will do the hard work. The pacifists, the detractors, and 
the slanderers will, perhaps, have less influence in the future 
than they seem to have now. Beyond all else it is good to 
find that at last the engineer in Britain has come into his 
own, and that his work is now more fully appreciated by 
the public. 


THE COAL COMMISSION REPORT. 


Ix our issue of March 14th last we made a statement to the 
effect that as wages went up output decreased ; and proof 
of this fact is given in a statement recently issued by the 
Coal Controller, showing the average output of coal per 
man, the actual average output per man per shift, and the 
percentage of absenteeism in the colliery districts of the 
United Kingdom. 

In the returns the output for the year 1913 is taken as 
100, and for the first 16 weeks in 1919 the output for 
Northumberland is only 86˙4, or 18:6 per cent. less; 
Durham, 82:9, or 17:1 per cent. less; Yorkshire, 52:3, or 
17:7 per cent. less; Lancashire, Cheshire and North 
Wales, 84 0, or 16 per cent. less; Derby, Nottingham and 
Leicester. 80:3, or 19˙7 per cent. less; Stafford, Shropshire, 
Warwick, and Worcestershire, 85:6, ог 14°4 per cent. less: 
South Wales and Monmouthshire, 87:4, ог 12°6 per cent. 
less; other English districts, 91:2, or 8:8 per cent. less ; 
East Scotland, 45:6, or 14:4 per cent. less; West 
Scotland, 84:6, or 15°4 per cent. less, the average 
being M8, or 15:2 per cent. less, which includes an 
increased output for Ireland of from 100 to 122. The 
lessened output is apparentiy not 80 much due to absenteeism 
as to lack of effort, because in every case the average output 
per actual man shift shows a reduction between the year 
1913 and the four weeks ending April 26th last. The figures 
are given for the years 1913, 1914, 1915, 1916, 1917, 1918, 
and for the first 16 weeks in 1919. "They show that they 
commenced to fall in 1914, were arrested in 1015 and 1916, 
and in 1917 they even rose, whilst absenteeism became 
less. In 1918 they begin to descend again, and rapidly 
slide down in 1919, whilst at the same time the absenteeism 
goes up. ‘The returns are valuable and interesting to 
evervone in view of Mr. Justice Sankey’s Report recom- 
mending the nationalisation of coal mines. 

As to the Report itself, it is something of a mystery, as 
absolutely no evidence was produced showing grounds for 
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nationalisation ; as a matter of fact, the whole proceedings 
were more or less of a farce, and have given rise to question- 
ings in some minds as to whether the Government had 
already pledged itself to grant Mr. Smillie's desires, and 
whether the Commission was merely to camouflage the whole 
despicable business. But where will it end? This is the 
most serious question that must be exercising the mind of 
every right-thinking man to-day, whether he belongs to the 
employing or to the employed class. The statement of 
the miners’ leaders that the miner will work better for the 
community than for the colliery-owners, is twaddle. 
for goodness’ sake, get rid of cant and hypocrisy, and get 
at the actual truth. A miner goes down the pit to earn 
money to provide himself and his family with the 
necessaries of life, just as other workmen follow their 
avocation for the same end; but his work must produce a 
profit over what he actually receives himself, and whether 
this goes into the hands of the capitalist, who provides the 
money to enable him to earn his wages, or into the coffers 
of the State, makes no difference. Не really thinks, how- 
ever, that the royalty owners and coal owners are getting a 
lot more than he himself is, which again is absolute nonsense. 
Take royalties; if these were divided amongst 1,000,000 
miners each would receive about half-a-crown a week extra. 
But not one penny would be paid to the Exchequer in 
income-tax. Further, if the miners received the whole 
of the profits of the coal owners in addition, they 
would be little better off. But what would be the result ? 
The miner would work less; why should he work more, if 
he can earn enough to support him, say, by four days' 
work at high wages, against six at lower wages? There 
would be no provision of capital for sinking new mines or 
development work. One need not further explore this side 
of the question, because there would be only one final 
result—absolute anarchy. 

In all ages of man there has always been a master class 
and a subordinate class. Revolutions have swept the 
master class away, and the lower class have suffered more 
than ever they suffered under the greatest tyrant that ever 


lived. There can be no equality in industry, any more. 


than there can be in the Army. There is no equality in 
Trade Unionism even, as the leaders are the managing 
directors of the particular Union to which they are 
attached. They have, or are supposed to have, a higher 
intelligence, and certainly higher wages, and they do not 
do manual labour. Ав а rule they have a good job, and all 
that many of them want is merely a better Government 
appointment. 

What is it that Labour wants? It claims to produce 
everything. Asa matter of fact Labour—and by Labour 
we mean the manual labourer who works with tools or ata 
machine produces wothiny. Labour, in all the history of 
the world, never produced anything except a very bare 
existence. Labour does not save, Labour does not design, 
Labour does not organise or provide capital, and very few 
workers even think for themselves. The leaders of Unions 
complain of not having a chance. What chance had men 
like George Stephenson, Richard Arkwright, and many 
others ? 
the capitalist class own everything." So they did in George 
Ntephenson's time. No! what they want is money without 
effort. The law ** That every man obtains his wants by the 
least possible effort," seems to be forgotten or ignored. The 
truth is—that the Government is getting afraid of Labour. 
Why should that be so? This country faced the German 
menace: then let us as men face the Labour menace. If 
the miners want a mine, why do they not save up, and 
either buy one, or sink а new one for themselves? If the 
cotton operatives want all the profite, why not provide the 
capital and buy or build a mill amongst them? But if a 
miner owns a house, it is very unlikely that he is going to 
let anyone live in it rent free. Then why should he expect 
to get & colliery rent free for himself ? 

The miners threaten to strike if the mines are not 
nationalised, and they will be backed up by the railway 
and transport workers. To this there can be only one 
answer by every thinking man who has sufficient patriotism 
to tight for his country, and that is Let them strike!“ 
—but let the Government protect every individual and his 

roperty, as the law of England provides. Some of us may 


Let us. 


„Jes! they say, but things are different now. 


suffer, as many suffered in the fight with Germany—but it 
will be worth it, for once the Government bows the knee at 
the demands of Labour, that day marks the beginning of 
“the decline and fall of the great British Empire," and 
nothing on earth can save it. 

Critical and, indeed, probably desperate, days are in 
front of us, because, as the Germans in 1914, mad with 


greed and the lust of power, set out to conquer the 


world, in exactly the same way the miners are mad 
with envy, greed, and the determination to get all they 
can for themselves, and their leaders are mad with lust 
for political power. They care nothing for England, and 
even less for the British Empire or the community. It 
will be the old story repeated of the fall of Greece or Rome 
or Paris, or we may go back to Babylon or come to Russia 
in our own day ; and it is to this we are drifting as certainly 
as the sun shines, Let every man think, therefore, long, 
earnestly, and searchingly before the present Government 
is allowed to draw the bolt which will open the flood-gates 
to anarchy, gates which, once open, can never be closed 


again. 


THE WIFE AS A COMMERCIAL ASSET. 


Bv WILLIAM J. HISCOX. 


"IT is of no use thinking about it. I know I am capable 
of tackling a far bigger Job than this, but the wife won't 
leave her people, so here I have to stay. 

He was Just one of the crowd, a clerk in an office in a large 
eau neat. factory, and the position he occupied was one 
which he had held with credit for many years. I remem- 
bered him as an ambitious young man a dozen years or 80 
ago, and mentally predicted at that time that he would rise 
high in his profession, but now, between 35 aad 40 years 
of age, bis intelligence above the average, he yet is presum- 
ably content to epend the whole of his business career in an 
obscure capacity whilst bigger jobs are crying out for men 
possessing the business qualities and training which are 
undoubtedly hie portion. 

As a youth he was ambitious, and step by step I watched 
him climb from office boy to junior clerk, and from thence 
upwards until he became one of the leading lights of the 
department. Then he married, and the position he occupied 
at 26 was the position that he occupied at 36, and from 
what I see to-day (unless he is superseded by a younger and 
lower-rated man) he will occupy the same position at 46. 

There must be something wrong when an intelligent man 
is content to remain in the same subordinate position for a 
large number of years, or any time after the need for exertion 
in order to be thoroughlv proficient, has passed. We all 
may strive for the headship of our department, well knowing 
that we all cannot attain the coveted position. But there 
are equally good fish in the sea as ever came out, and we 
therefore cast our net further out, in the hope that we may 
capture & similar position,.or perhaps even a better one, in 
another factory. | 

The capture, however, does not often represent 100 per 
cent. profit, for certain payments must be made. The new 
position is in a town one hundred miles away, which means 
the break up of the happy home, the severance of family and 
friendly ties, and the starting of life afresh in a strange place, 
without the sight of a friendly face, or even а familiar one. 
It is then that the testing time comes, and it is the wife 
(whom this change aílects far more than the man) who 's 
responsible for the yea or nay." Many wives, who have 
heartened and encouraged their husbands' ambitions, and 
many who have forced their husbands to become’ ambitious, 
shrink from taking the step which involves separation from 
relatives and friends, and the higher position, which might 
be the stepping stone to something still higher, must be 
allowed to go by default because the wife won't leave 
her people.“ 

Much has been written on the value of women in industry, 
and particularly in connection with the engineering eection. 
It has been pointed out time and again that the advent of 
women into the engineering workshops has had a tremendous 
effect upon the industry during the past few years. What 
has not been so extensively written about, however, is the 
relatively greater effect upon industry those women have 
who are not (and who probably never have been) inside an 
engineering factory. These. the wives of those to whom the 
industry looks for its continued prosperity—the men under 
whose guidance businesses grow and expand—exert an ùn- 
fluence the importance of which cannot be exaggerated. 

The man may protest that his wife does not influence hia 
decision, and may say with perfect honesty that she does not 
evince any interest in matters appertaining to business. It 
is nevertheless a fact that her influence is always at work, 


— шй „* —— 2 


- = © - 


9 ——ñ—— UU DUUUUUU UD D MAMMA aM. Ac Н || 


92 THE ELECTRICAL REVIEW. 


[Vol. 85. No. 2,173, JULY 18, 1919. 


—————'————/——H————————/————— m—Á———Á——"P'———np—YUÁÁBÓ  ugessmcns 


and whatever he does is (unconsciously if you like) inspired 
by her. If she grumbles that she cannot make ends meet 
on the allowance that he gives her, he casts about for the 
means to make more, and if she has ambitions to become a 
Inanager's wife it is perfectly certain that, for his own peace 
of mind, the husband will extend himself in the endeavour 
to gratify that ambition. On the other hand, should she 
be content with the position in life that she now occupies, 
the ambitions of her husband are of small moment to her. 
[Е he 1з also content, then there is no incentive for further 
endeavour, and he remains what he is—a inediocrity—unul 
the end of the chapter. If he is ambitious, he derives no 
encouragement from her, and should the realisation of those 
ambitions necessitate the removal of his home to another 
town, she either vigorously protests or sullenly subunits, 
which in either case transforms those ambitions into dead 
sea fruit. | 

Look at this question how you will, it cannot be gainsaid 
that the wife is the factor which counts, and to-day there 
are hundreds of mechanics who might have been foremen, 
and even works managers, hundreds of clerks who might 
have been heads of departments, if only their wives had 
provided the incentive. Likewise many of the works man- 
agers would still be ordinary mechanics, and many of the 
departmental heads still ordinary clerks, if their wives had 
not inspired or svmpathised with the endeavours which made 
promotion possible. 

e inference is, therefore, that a man must reach the 
summit of his business aspirations before lie contemplates 
matrimony, which means that he must devote himself whollv 
to business for about 20 years, aud seek а wife at 40. This 
procedure would not appeal to the advocates of early mar- 
riages, neither would it be good for the community at large, 
therefore something must be done which will place the 


married worker on more equal terms with his unfettered 
brother. | | 

The lack of understanding which is the portion of so many 
wives may be attributed in many instances to the husband, 
who does not take his wife sutticiently into his confidence to 
enable her to appreciate his difficulties or his point of view. 
It is thus that she gets an errgneous impression of business 
matters, and as a consequence she puts her own construction 
upon any point which arises. ller outlook on life, viewed 
as it is from the home, and in the society of intimate friends 
and relations, is necessarily narrow, and she must be educated 
[гош a business standpoint if she is to be a help and not a 
hindrance to her husband. 

Husband and wife must be comrades, and if she is to ap- 
preciate his business ideals, then he must also look at things 
from her standpoint. Nowhere is this more emphasised than 
in the industrial world, where every individual worker is a 
cog in the great wheel of progress. The wite, like the hus- 
band, must look ahead, and she must remember that they 
both have equal responsibilities. The man who 18 content 
to stagnate is not fulfilling his mission in life, and the wife 
who does not endeavour to lift him up is also failing in her 
dutv. It must be borne in mind that, not only do they 
suller theruselves, but their children suffer later. It should 
be the aim of every man and every woman to lift their 
children a little higher than they are themselves. Sureiy it 
is much better for a managing director to say. My grand- 
father was a labourer in So-and-So's factory.” than for a 
Jabourer to boast of his descent from Sir Timothy Jones. 

The wife must encourage the husband's legitimate aspira- 
tions, and should the call be made to part from relatives and 
friends, and start life again. in a distant town, like Ruth 
she should sav, © Whithersoever thou goest, there also will 1 
go." 


— 


A WELL-ATTENDED meeting of engineers of both municipally 
and company owned electricity supply and tramway under- 
takings in Yorkshire (with the exception of the Cleveland dis- 
trict), presided over by Mr. T. Holes, of Bradford, was held in 
the Town Hall, Leeds, on July llth for the purpose of receiv- 
ing the report of the Yorkshire Electricity Supply Linking-up 
Committee. After an interesting discussion the report was 
adopted, without dissent, on a resolution moved and seconded 
by engineers who had not served on the committee. 

During the afternoon of the same day a conference of 
members of committees and boards of directors, along with 
their legal advisers and engineers, of the undertakings above 
relerred to took place. also in the Leeds Town Hall, for the 
purpose of considering the Linking-up Committee's report, 
more particularly in other than its technical aspects, Council- 
lar Lupton, chairman of the leeds Corporation Electricity 
Coumuittee, in the chair. ‘The report was discussed at some 
length, and finally а resolution, moved by Sir Robert Fox, 
town clerk of Leeds, that the best thanks of this conference 
be given to the committee of engineers for their able report. 
and that no action be taken upon the report at present, was 
carried, г 

The committee commenced its deliberations by considering 
in detail the conclusions on linking-up of the National Electric 
Power Supply Joint Committee. | 

The number of statutory authorities supplying electrical 
energy in the Yorkshire area is 42, of which 35 are operating 
their own generating stations, while, in addition, there are 
four tramway authorities which have generating stations 
used solely tor the supply of eleetrical energy for tramway 
purposes. A schedule was prepared and sent to these autho- 
ritjes, With request that the particulars asked for be sup- 
pled. TItirtv-six schedules were returned, including those 
In respect of all the larger undertakings in the area. ‘The 
particulars furnished indicated. that in the Yorkshire area 
there would be very little difficulty, from а technical point 
af view, in linking-up the different. undertakings, as for the 
most part the authorities in the area generating on the А.С. 
system had adopted a periodicity of 50 cycles per second. The 
total capacity of plant designed for other than 50-period 
supply at the present date does not exceed 10,000 Kw. 

From the information tabulated it was found that the total 
number of units generated 1n one year by those undertakings 
(30 in number) which were using only steam-driven plant 
for the purpose was 355.062.025; that the coal consumptions 
varied from 2.49 to 10.6 lb. per unit generated: and that 
the average coal consumption in respect of the whole of the 
energy generated bv these 30 undertakings, over a similar 
period was 3.45 lb. per unit. Had it been possible to produce 
the whole of the above-mentioned output at the figure at- 
tained by the generating station having the lowest coal con- 
sumption, à saving of over 150,000 tons of coal per annum 
would have been effected. 

The committee was of the opinion that the question of 
generation could be conveniently dealt with apart from that 


YORKSHIRE ELECTRICITY SUPPLY. 


. Linking-up Committee's Report. 


of distribution, and appointed a sub- committee consisting of 
Messrs. 1. Roles (chairman), S. E. l'edden, C. №. Hetlord, 
S. D. Jones, W. B. Woodhouse, and W. M. Rogerson (hon. 
secretary), to consider and report on the most eſicient means 
of providing the electrical energy required for the area, duc 
regard to be paid to the present position of affairs, the 
capital which has been expended by various supply autho- 
пиез, and particularly to the cost of. transinission. 

А шар to be regarded as forming part of the committee's 
report was prepared, examination of which made it evident 
to the sub-committee that the supply areas of the undertak- 
ings situated in that portion of Yorkshire north of the rivers 
Wharfe und Ouse were so far apart as to preclude any 
possibility of their being advantageously linked up under 
present conditions. The portion of the area south of those 
rivers, however, offered a good field for linking-up. This 
latter portion, hereinafter referred to as the sub-area,” was, 
in view of the groupings of the undertakings, provisionally 
divided into three sections, that on the north-west being 
termed the Northern Section," that on the south the 
"Southern. Section," and that on the east the Eastern 
Section.” 

For the purpose of arriving at the approximate demand in 
the sub-area in ten years’ time, the sub-committee came to 
the conclusion that the most satisfactory method to adopt 
was а units per head of population " basis, and, finally, a 
figure of 750 units was decided upon. It was also considered 
reasonable to assuine that in ten years! time the supply would 
have an overall load factor of 40 per cent. 

NORTHERN SECTION. 

This section forms the centre of the woollen and worsted 
industry, while other industries are: Engineering, coal min- 
ing, iron, chemical, quarrying, and agriculture. The public 
supply of electricity has been already greatly developed in this 
section. One inherent diticulty is met, namely, that large 
quantities of steam are required for process work, aud steatui- 
raising plant must, therefore, be provided in шапу factories. 

In the year 1918 the combined maximum demands on, aud 


the units generated in, the stations in the Northern Section 
were as follows : — 


Maximuin Units 
Stations owned and operated by demands. generated. 
RW. 


Six County Boroughs (including two 69,500 206,000,000 
tramway stations) 


Four Municipal Boroughs 5.000 — 12,500,000 
Eight Urban Districts... 2n .. 3,750 7,000,000 
Yorkshire E.P. Co. and Yorks. (W. 

Riding) Elec. Trys. Co. 15.250 — 50,500,000 


Totals ... 93.500 276,000,000 

With regard to future supply it is estiiunted that the maxi- 
mum demand in this section in ten vears’ time will be 400,000 
Kw., and that the total units generated will be 1,400.000,000 
per annum. Existing generating stations are capable of 
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efficient extension to deal with an 3 Manat load of 70,000 
KW., thus leaving provision to be made for а further load of 
approximately 230,000 KW. | . 

S800 bTHERN SECTION. 

The principal industries in this section are: lron and deal: 
coal mining, engineering, and agriculture. An enormous ex- 
pension in the use of electricity in furnaces for the production 
of steel has been experienced. 

The maximum demands and the units generated in 1915 


were as follows :— : 
Maximum Units 


, Btations owned and operated by demands. generated. 
. KW. 
Three County Boroughs " . 89,000 240,000,000 
One Municipal Borough ies . 1.250 3,250,000 
One Urban District . ee. Phas 400. 1,250,000 


70,650 244,500,000 


Additional plant of 300,000 kw. will be required to meet 
the load at the end of the period under review. In this 
connection no station at present in operation in this section is 
capable of much further efficient extension. Д. 

| EASTERN SECTION. .. 

Generally speaking, this section is an agricultural one, the 
average density of the population being only 2.41 persons per 
acre. It is, however. ot importance as the field of new 
colliery development, which promises to be of great magnitude, 


Totals 


The sub-committee found that, to assist in meeting the 
estimated demand in the sub-area during the next ten years, 
approximately 300,000 KW. of modern generating plant is 
aiready installed or on order. 
of doing useful work during the period mentioned. After 
full investigation the sub-committee came to the unanimous 
conclusion that it would be preferable to develop local 
resources to the full before instituting generation at points 
considerably remote from the industrial centres. 

considering the needs of the northern section, the sub- 
committee formed the opinion that of the existing generating 
stations in this section th леге are three each capable of efficient 
extension to а generating capacity of 40,000 kw. or over. Also, 
subject to satisfactory foundations being reached, there exist 
in the section at least five suitable sites. having good water 
facilities, conveniently situated for dealing with coal, and 
well placed with regard to probable load, on which to erect 
generating stations, four of a capacity of not less than 100,000 
KW. each and one of a capacity of 60,000 Kw. Tn connection 
with only two of these sites is it contemplated that provision 
would have to be made for artificial cooling during part of 
the year. In only one instance would any large proportion 
of the energy generated have to be transmitted over a con- 
siderable distance, and it is extremely likely that this dis- 
ability would gradually disappear. 

With regard to the southern Section, no station at present 
in operation in this section is capable of much further efficient 
extension: the whole of the anticipated additional load will 
have to be provided for by the erection of further generating 
stations. and two euch stations—one of 100,000 and the other 
of 70.000 & w..capacity—are already under construction, and 
a third, of 100,000 Kw. capacity. is contemplated. The site of 
each of these stations is in close proximity to the centre 
where it is anticipated the demands will arise, but, although 
the stations are on riverside sites, artificial cooling will in 
some measure have to be resorted to. 

In the Eastern section consideration of future needs has 
led to a proposal to erect a generating station on the Aire at 
Ferrybridge, near Knottingley. 

The full committee, having endorsed the findings of its 
sub-committee, agreed what. generally speaking. it would 
accept the conclusions previouslv referred to, of the National 
Electric Power Supplv Joint Committee. 

GENERAL CONCLUSIONS. 

The committee finds that the present position of affairs 
in the area it has reported upon is as follows: Although 
individual undertakings have made great developments, little 
has been done in the direction of linking-up the systems of 
the different. electricity supply authorities. 

South of the rivers Wharfe and Ouse linking-up max he 
effected with advantage, to a considerably greater extent than 
is the case at present. Statistics show that great economies, 
especially as regards coal consumption. could be effected if 
all the generating stations were linked up by mains of suitable 
capacity, and the running hours of the less efficient of these 
stations were reduced to a minimum having regard to the 
necessity of meeting the demand. Economies in capital ex- 
penditure on generating plant might also be secured, and 
the existing plant, when linked up. would be capable of coping 
with a heavier total load vith increased security to the supply. 
Additional economies could be realised if some of the inefficient 
generating stations, the sites of which are not such as to 
Permit of extensions on modern lines being carried out, were 
to discontinue generation. 

As there are so many generating authorities concerned, and 
the area under consideration is so large, it would be extremely 
diffieult, 1f not impossible, to carry out efficiently апу general 
Scheme of linking-up, except under the supervision of one 
Central Authoritv so constituted that it could have regard 
to the requirements of the area as a whole, and could co- 
ordinate the efforts of the separate authorities to that end. 


This should certainly be capable 


The committee is of opinion that for the whole area 
under consideration an authority should be formed, to be 
called The Yorkshire Electricity Board," which should re- 
pee as completely as possible the interests of the general 

ublic 
й А number ої the members of the committee are of the opinion 
that the Board should be wholly constituted of members of 
local authorities. as such bodies represent the public in general. 
The majority, however, feel that the Board would prove of 
greater service if, in addition, meinbers nominated by large 
industries which purchase electrica] energy were included. 
The committee also have in mind that a number of the public 
representatives would be appointed by local authorities which 
own electricity опса 

The committee regards the appointment of the Board as 
a matter of extreme urgency, and feels that, until the Board 
is formed, there should be no further erection of generating 
stations, and no additions of generating plant except to meet 
urgent immediate demands for electricity in the area. 

The committee has carefully considered the recommenda- 
tions of the Board of Trade Electric Power Supply Commit- 
tee, and while, to a very considerable extent, agreeing with 
its conclusions, is vet of the opinion that, as far as Yorkshire 
is concerned, the scheme submitted earlier in this: report is 
likely to prove far more satisfactory: in ensuring : a очы and 
efficient supply of electricity in the area. | 


COAL CONSERVATION. Nx. 


Ar ihe British Scientifie Produch Exhibition, on Friday, 
July llth, Prot. H. E. ARMsTRONG, F.R.S., delivered a lecture 
on coal conservation. Sir ROBERT HADFIELD, F.R.S., was in 
the chair, and said he would be a very popular chairman if he 
could announce that ‘notwithstanding the six shillings per 
ton increase in the cost of coal, methods had been discovered 
by which ‘economies in its use could be effected to the same 
amount. In his opinion this was not at all beyond the 
bounds of possibility. in the past there was no doubt that 
fuel had been far too cheap in this country, and we had 
wasted it far too much. n the other hand, science and 
research could do a great deal. It had been estimated that 
in the United Btatés it would require about three thousand 
millions of people—and working hard at that—to do the 
work now covered there by the employment of mechanical 
energy. That was about équivalent to giving each man, 
woman, and child in that country а sérvice equivalent to that 
of 30 human beings: From this it would be seen how much 
modern civilisation depended’ upon the organised employ- 
ment of mechanical energy. 

Some months ago it seemed to him ‘highly desirablé that 
greater attention should be paid to the more economical use 
of fuel, and as опе of the vice-presidents of the Federation of 
British Industries he had recommended that they should at 
once take hold of this question. A committee was formed 
and a number of meetings had been held. Finally, a few 
days ago the Federation appointed a special committee to zo 
thoroughly into this subject. He had also brought the sub- 
ject before the Council of the Iron and Steel Institute, which 
had adopted his suggestion and was going to hold a sym- 
posium at the annual meeting in London in September of 
this year. when the whole subject would be discussed from 
the scientific and technical points of view. 

Prof. H. E. ARMSTRONG. in the course of his lecture, said 
it was impossible to overrate the serious importance of the 
great rise in the cost of coal, but the position which had 
been brought about was largely due to the want of a national 
policy with regard to fuel and power. Two vears ago at 
Nottingham he had advocated a National Board to take 
charge of all the fuel and power resources of the country, 
and he was convinced that without such a central board and 
a national policy it would be impossible to overcome the 
vested interests by which the path of progress was now 
blocked. The gas companies made a great mistake when the 
electric incandescent lamp was introduced in not uniting with 
the electrical interests, and that mistake should now be recti- 
fied. Unfortunately the gas industry was largely in parochial 
hands, and that had led to restricted output; if coal was to 
be burned as economically as possible in the national in- 
terests, all the interests concerned should be co-ordinated. 
At the Newcastle Section of the Society of Chemical Industry 
he had urged that the use of raw coal for domestic purposes 
should be forbidden at the latest ten vears hence. He would 
now go further and extend the prohibition to all coal which 
could be carbonised economically: at а low temperature, prior 
to its use as a fuel. If attention was turned to improved 
methods of carbonising coal our entire outlook would be 
changed, and he believed the problem would be solved. Dur- 
ing the past two vears he had been a constant witness of ex- 
periments on a large scale—using several hundred of tons of 
coal—and the results had convinced him that i& was merelv a 
question of getting the engineering appliances which auld 
make it economically possible to carbonise on a large scale. 
The gas industry, which should have been the first to occupy 
the field, had done nothing but await events. It was a start- 
ling fact that whilst the efficiency of Watt’s engine had been 
raised in à most wongerful manner, the process of making 
voal gas introduced by Tordoch, essentially a low-temperature 
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process, had steadily been lowered in efficiency in so far as 
its products were concerned. The tendency had been to 
raise the temperature of carbonisation in order to increase the 
output of gas; consequently, the heating and illuminating 
value of the gas had been more and more reduced and the 
combustibility of the coke proportionately lowered. The com- 
ing struggle would be between smokeless solid fuel and gas as 
heating agents for domestic use. The open fire was greatly 
superior, for it was not only more pleasant and less costlv 
but far more conducive to health; even its variability was 
greatly in its favour. Undoubtedly gas companies were in a 
very difficult position, because it was impossible to carry on 
their business on the old lines any longer. In the future gas 
would be little used as a lighting agent; electricity was so 
much more convenient, and the injury done by gas to in- 
ternal decorations, quite apart from the evils arising from the 
sulphurous fumes. was very serious in regard to the cost of 
whitewsshing and painting. He did not believe that the 
proposed electric generating stations would serve the general 
needs of the country, although they might be made to serve 
the more important industrial centres. The general needs of 
the country could only be met by the use of raw coal being 
disallowed and the coal carhonised and then distributed as a 
amokeless fuel. It would therefore be necessary to arrange 
for the fusion and consolidation of all interests concerned, 
and to arrange power centres which would also be centres for 
supply of smokeless fuel, as well as oil fuel and all the im- 
portant bv-products of carbonisation. In this way it would 
be possible to halve опт coal bill at no very distant date. 
Prof. W. A. Bone, F.R.S., «ud we had reached a crisis in 
regard to coal about which he hardlv dared to express himself 
lest his views should be considered unduly alarming. The 
important fact to be remembered, so far as the external 
situation was concerned, was that we did not in this countrv 
produce any important raw material with the excention of 
coal; we imported the greater proportion of these other raw 
materials, and these had hitherto heen drawn into the country 
by the fact that we produced: relatively cheap coal. If we 
were nlaced in the position of having relatively dear coal, he 
was afraid the days of our industria] supremacy or even pros- 
perity would be numbered nnd a rapid decline would set in. 
Coal was at present three times the price that it was in 1913 
and 1914. It was rising. and we could not at present see 
when we were going to get the turn of the price. American 
figures showed that the hichest point in price was reached 
about the middle or end of 1917: the American Coal Control. 
however it had been managed, had reduced the price of conl 
since then, and to-day America was producing coal very much 
more cheaplv than we were. In fact, he helieved that 
American coal would shortly. if it was not already, be offered 
in the London market at considerably less than we could put 
British coal on board ship at Newreastle-on-Tvne. That was 
an extremely grave economie position. A fact which it wes 
necesenry to bring home to the Government. the workpeonle 
and, in fact. to every section of the community was that 
whereas the American mines in 1917 were obtaining 770 tons 


Fig. 1.—HOoBART APPLIANCES IN A BRITISH ARMY KITCHEN. 


of coal per worker employed, in Great Britain the figure was 
about 240 tons, and that the British production was still 
declining, whilst the American figure was still advancing. 
Unless we realised the np portance of that quickly, the com- 
merce of this country would receive an irretrievable set-back. 
With regard to the scientific and technical position, we were 
to-day reaping very largely what we had sown. Two genera- 
tions of chemists, at least, it might be said, had practically 
neglected the chemistry of coal. Before it would be possible 
to coustruct a sound and comprehensive policy with regard 
to coal i$ was necessary to investigate thoroughly the chemical 
characteristics of our coal seams, but although this had been 
advocated and eet before the Government and the country, 
as yet be saw no signs of any attempt to carry out what he 
would call a chemical survey of the coal fields, and he was 


eure that the Department of Scientific and Industrial Re- 
search had not yet grasped what was meant by that. He 
did not believe in panaceas. ‘The gas people, for instance, 
would say that the whole of the coal should be carbonised 
and sold as gas, and the electrical people would probably 
eay that coal ehould all be turned into electricity, but, in his 
opinion, we would not arrive at а solution by simply adopting 
exclusively or anything like exclusively one or other of these 
methods. For many purposes, and for power and lighting 
purposes, electricity was by far the best agent. For some heat- 
ing purposes gas was undoubtedly superior. On the other hand, 
he agreed with what was said as to the function of smokeless 
fuel for domestic purposes. Twelve years ago the radiant 
heat efficiency of a gas fire was a little over 30 per cent., 
whereas now it was nearly 50 per cent. That was & great 
improvement, and yet he had never seen the gae fire becoming 
the universal domestic heating agent. He had always felt 
that provided we could obtain in bulk, and at а price not 
greater than raw coal, a smokeless fuel for the domestic fire- 
place, we should for the most part use it on grounds not only 
of economy and efficiency, but also of health. We were now 
going in for great building echemes, and there were many 
people who wanted to push a gas policy, gas fires, gas cookers, 
and so on, but he thought it would be a great mistake. The 
householder whose means were limited would find that if he 
heated the living rooms with gas fires instead of coal fires, 
the fuel bill would be at least twice as much as when coal 
fires were used. The use of a smokeless fuel such as that 
obtained from low-temperature carbonisation would ultimately 
be the solution of the domestic heating problem. 


TRADE ELECTRICAL APPLIANCES. 


WE have recently drawn the attention of our readers to the unique 
opportunity afforded by the present circumstances for the develop- 
ment of the applications of electricity in the domestic household ; 
but we would not have it supposed that the possibilities are 
limited to that horizon. On the contrary, the necessity of 
economising labour is felt in every state of life, and it is also a 
duty to miss no opportunity of doing so, for every hand set free 
by the substitution of machinery is one more hand available for 
increasing production in another quarter. We, therefore, place 
before our readers this week a range of apparatus designed to suit 
the requirementa of restaurateurs, butchers, large hotels, barracks, 
staff kitchens, manufacturers of patent foods, &c., drawing special 
attention to the fact that every item is designed expressly for the 
electric drive. As most of the machines have been in use. especially 
in the United States, for a good many years, there is nothing 
experimental about them; they are the actual working tools 
employed in the corresponding trades, and have been proved to 
effect remarkable economies, not only in time and labour, but also 
in material, and in space occupied. 


Fig. 1 shows a complete Hobart outfit installed in the preparing 
room of the R.A.S C. Duties at Aldershot ; it comprises a chopper 
and mincer, mounted on the right-hand end of the bench, a bread 
(and bacon) cutter and carver at the centre, and a vegetable 
scraping and washing machine at the left-hand of the view. All 
theee appliances are driven by belts from the mincer. which is 
fitted with a motor of 1'5 H. p.; the belts and belt guards. and one 
of the two countershafts. are clearly shown. In the right-hand 
corner of the room is а mixing-machine, driven by a 1'5-H P. motor. 
which fulfils a wide range of functions. The equipment illustrated 
deals with the food for 2,000 to 3.000 men. and is stated to have saved 
hundreds of pounds per annum ; it is only one example out of very 
many which have been installed at British and American aerodromes, 
Army training centres, Naval dockyards, &c. during the war; 
similar apparatus of the same make has been supplied to the whole 


FIG. 2. -HoBART MIXER AT A NATIONAL RESTAURANT. 
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of the United States Navy, and a large part of the Australian Fleet, 
and is about to be installed on British warships. 

Fig. 2 shows a mixing machine at work at the National 
Restaurant in New Bridge Street, London, Е.С. (A smaller size was 
shown on p.41 last week.) This is a sort of general servant ; 
it is here shown simultaneously mixing food in a large container 
and pulverising coffee (by pulverising coffee 25 per cent. more 
cups to the pound are obtained), and with suitable attachments it 
also washes potatoes, &c., slices vegetables (see fig. 1), crumbs 
bread, strains soups, cuts up bones, kneads dough, pulps vegetables. 
grinds knives, and makes sausages. Some of the many and varied 
* attachments that can be used with the machine are shown in 
fig. 3, and a view of the mechanism is given in fig. 4, from which 
it will be seen that the mixer is a highly developed engineering 
mechanism, with a completely enclosed motor, speed reducing gear, 
a friction clutch, a three-speed gear box, a bowl holder adjustable 
for height by a hand-wheel, and provision for attaching over a 


Fig. 3.—ATTACHMENTS FOR USE WITH MIXER. 


dozen whips and beaters to the vertical spindle, as well as some 
half-dozen auxiliary machines to the horizontal spindle. The two 
bowls hold respectively 80 and 30 quarts, the larger one being 
capable of kneading 125 1b. of dough for bread. The machine 
stands 624 in. high, and weighs 1,300 lb. packed. One of the 
attachments is a pulley, which enables any other machine, such as 
an ice-making machine, to be driven by belt. 


Fig. 4.—MECHANISM OF THE MIXER. 


Fig. 5 shows a meat chopper and mincer, to which is also 
attached a bone grinder ; this machine can deal with 600 to 900 1b. 
of meat per hour, and drives a variety of subsidiaries. In fig. 6 
large choppers of this type, each driven by a 7˙5-H. P. motor, are 
chown making fish paste in the works of Messrs. J. H. Senior 
and Co.. Ltd., Wandsworth, driving also mixing machines. 


Lastly. fig. 7 illustrates a modern coffee roasting and cooling 


apparatus, fired with gas, and provided with fan draught ; the 
cylinders, which load and discharge themselves automatically 
whilst in motion, are electrically driven, and the whole operation 


of roasting and cooling is continuous. The machine can be used 

in any part of a shop, and occupies a floor spuce of 37 in. x 16 in. 
All the appliances herein described are made by the Hobart Manu- 

facturing Co., of Troy, U.S.A., and London, and are characterised 
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FIG. 5.—CHOPPER AND MINCER, WITH BONE GRINDER 
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FIG. 7.—COFFEE ROASTING AND COOLING APPARATUS. 


by simplicity, sound engineering design and construction, and 
efficiency in operation. As we remarked in connection with 
domestic labour-saving devices, being used mainly in the day-time, 
they offer an attractive load to the central-station manager, tending 
to level up the load curve and improve the load factor. 
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CORRESPONDENCE, - 


Letters received. hy ws after 5 P.M. ON TUESDAY cannot appear until 
the fallewing week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer « name and eddress in our posaessian, 


Perforated Belt Pulleys. 


1 should feel gratetul if some of your readers would ex- 
press their views through your valuable columna on per- 
lorated versus unperforated pulleys for wide, flat leather belt 
driving. My own experience leads me to the conclusion that 
perforation 1s the most effective method of getting rid of the 
air entrapped between the belt and pulley face, which other- 
wise causes an air cushion and consequent slip. I have re- 
cently had this statement challenged. and І would like to 
hear the opinions of brother engineers on the subject. 


Geo. J. Smith, 
Engineer and Manager to the E. I. . Co. 
Accrington, Lanes., July 11h, 1919. 


— MÀ —— —2—6 


Tariffs on Imported Manufactured Goods. 


In reply to Mr. Belling’s letter in your July llth issue I 
would say that I fear the question ot Free Trade and Pro- 
tection is too complex to thresh out fully in the correspond— 
ence columns of the Press, but L felt that the sweeping asser- 
tions ш his article on the subject ought not to pass un- 
challenged. | 

Perhaps the best short argument for Free Trade to-day is 
that the advocates of Protection of 20 years ago —including 
electrical manufacturers like Мг. Belling—have been proved 
to be wrong in their prophecies as to the effect of a continu- 
ance ot Free Trade. According to their calculations British 
trade was due to be dead before the war- but it wasn't. 


F. Greenhalgh. 
Bolton, July 14th, 1919. 


The Trouble.Man's Trouble. 


The article in your June 27th issue entitled The Trouble- 
Man's Trouble is very interesting, and should be instructive 
to both contractors and their clients. Consulting engineers, 
municipal engineers and others should read this article care- 
fully and digest particularly that part dealing with the ques- 
tion of co-operation between contractors’ men and customers’ 
representatives, as a little help is worth a deal of pity.” 

The only tly in the ointment I can possibly point to is con- 
tained in the last paragraph of the article, wherein Mr. 
Sylvester says: Let the engineer and trouble man work 
together in harmony, and the rectification of defects will 
become a pleasure on both sides, instead of a nuisance.’ 
This is all very well, and might be possible were the status 
of the two men equal. Unfortunately contractors’ trouble 
men as a rule do not receive froin their employers that back- 
ing which they (the contractors’ men) in their invidious posi- 
tion deserve. Such men should be well paid and well chosen, 
in respect to which their diplomacy should be as strong a 
feature as their engineering ability, and employers, in putting 
such men into communication with their clients’ engineers, 
should give their men that backing which enables them to 
meet the customers’ engineers on an equal footing. I feel 
sure that were this rule observed there would be a much 


greater possibility of harmonious working between con- 
tractors’ and customers’ engineers. 
Mechanolectrik. 


London, July 14th, 1919. 


NE PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs Sxurrow.Jowes, O'DELL ANB 
STEPHENS (successors to M'. P. Thompson & Co., of London), Chartered 
Patent Agents, 283, High Holborn, London, W.C. 1. 


16.353. Double. ended — electric-lamp holders." 
Owrwv. June 30th. 

16.373. Appliances for inserting. switch or control, &., with electric 
circuits D. P. J. Кес. June 30th. 

16.378. *' Sparking plugs." P. J. Barker and C. F. Willis. June 30th. 

06.389. '' Locking electric switch." F. J. J. Girons. June 30th. 

16.399. “ Holders for electric Jamps and appliances therefor.”  GENEKAL 
L.EN Co. and G. Н. Ip. June 30th. 

16.404. Electric are welding and electrodes therefor." C. J. 
June 30th. 

16.413. Electric cables for power transmission,“ G. V. Fwaiss. June 30th. 

16.461. Sparking plug for internal combustine engines. p. Ferneares, 
June 30th . 

16.434. Electric contact devices." G W. Waker. [une 30th. 

16.443. Instrument for signalling automatically bv electrical means © H. 
J. Wotrasion-Bucnanan. july 2nd. 7 

16.453. 5 Telephonie transmitters," W. J. Rickets. july 2nd. 

16.468. “ Means for locking incandescent electric lamps in holders." A. W. 
RicHARDS. July 2nd. 

16.478. Wireless transmitting and receiving apparatus.“ L. 
DovcaL and J. M. Porxrz. July 2nd. 

16,515. Process for electro treatment of vegetable matters.“ A NORDON. 
July And. ; | 

11% 8. Fiectrie sun blind.” D. 1. Jones. Jule Qed. 
Paka ^ Dynamo electric machines.“ Britis Erectie Piast Co. and E. 

боз. ШЕ — 


16.566. Method of electrical illumination for dental mouth mirrors." 
R. L. C'Stuirivas. July 2nd. 


kEra«pr*t Co. and W. 


]Torsr.Ac. 


A. Mac- 


16.570. Automatic protector for exposed ends of electric cables." Н. E. 
AN lob. July 2nd. 

16,600. telephone exchanges." T. Perrickew and Siemens Bros. & Co. 
July 2nd. 

166.29. Incandescent electric lamps." С. Carvers. July And. 

16,630. '' Electrically driven air compressors.” А. M. Low. july 3rd. 

16.635. '* Electrical. indicating-devices for taxicabs, &.“ E. II. PALMER. 
and H. RicuagpsoN. July 3rd. 

16.6. 2. Npark«ap Чеасе G. R. MrtssseR, July 3rd. 

10, 7 . Apparatus tor electric step-by-step signalling systems." H. C. 
Foko. July srd. 

16. 88. Electric swith for prevention ol stealing of motor vehicles," 
X. Masos. July rd. 

16.681). Dynamos.) M W. W. Mackie. july jrd. ‚ 

16.691. Electro-magnetis— wave transmitting. and receiving systems.“ J. 
l.kskiNE Макка. July 3rd. 

16,705. Coilwinding machines,“ larasic Ergcrkic Co. July Ard. 


16,712. * Microphones or telephone transmitters." J. M. FURNIVAL. 
July 3rd. 

16.722. Electric. are lamps." H. T. Harrison and А. K. WAISTALL, 
July 3rd. 


16.728. Signalling systems for telephone circuits, &c." E. А. GRAHAM, 
X. J. Richters and E. А. SasirLEREN. July 4th. 

16,733. '' Electrical cooking apparatus.“ ©. G. Мовв and M. J. Railing. 
July 4th. 

16,739-16,740. " Sparking plugs." J. E. Barrows. July 4th. 

16,75]. “© Electric burglar alarm." T. B. O'Brien. July 4th. 

16,769. ** Radio-navigational apparatus, &.“ J. Ekskixe Meureay. July 4th. 

16,770. Radio navigational apparatus, &c.7 II. L. Crowther. July 4th. 

16.771. Radio navigational apparatus, &c." II. L. CkowiHER and J. 
RoBINSON. July 4th. | 

16.775. Selective signaling systems.’ 
TURING Co. and С. W. NN. Juls 4th. 
16.7700. Means for connecting telegraph wires to insulators." C. Siti. 
Jul 4th. 

16,781. '' Terminal connections for telegraph and telephone line wires.“ 
C. swat. July. 4th, | 

16.7 8 ũU. Electric: plug connectors for preventing theft of motor vehicles, 
&c." F. C. MasoN. July 4th. 

16.788. Connection boxes for electric cranes, &c.' 
and H. G. Woop. July 4th. 

16,809, ** Electric fuss,“ T. KN... July 4th. 

16.822. Locking devices for incandescent: lamps." A. E. Соок and A. S. 
FiírkrcHER.. July 4th, a | 

16.42 '* I ntercommunication telephones," R. L. М‹ккАҮ and TELEPHONE 
MaNscrEsCTURING Со. July 4th. 

16.36. Fittings for incandescent electric Lamps.” 
ulv 4th. 
: 16.843. '' Electric batteries," A. Mosp and 1, Ҝалахоупен. July Sth. 

16.848. ' Case, &c., lor sparking plugs." F. A. Coorik and CROSREE & 
Sows. jule Oth. 

16.876. Coupling for electrical conduits" J. JX. CEKR. July Sth. 

16. M. Electrical lever indicator for aircraft. when. night. flying.“ J. W. 
Кі хох. July oth. 

16,900. “ Obtaining continuous supply of electrically heated water." C. O. 
Bastian. July Sth. 

16,905. '' Stations for duplex wireless telegraphv." H. J. J. M. ve 
RrEciNaAULD pe Bercescize. July Sth. s France, Decomber 5th. 1918. 

16.916. Electrical measuring instrament of the moving «oil npe” G. T. 
Gagwoon. July 5th. 


*, 


AUTOMATIC “TELEPHONE MANUFAC- 


мем Bros. Co. 


J. A. MANNERS-SMITH. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specitications will be 
printed and abridged, and all subscquent proceedings will be taken. 


29017. 

578. ELECTRICAL APPARATUS FOR TRANSMITTING AND INDICATING ORDERS, 
NUMERICAL DATA AND THE LINE. К. А. Graham. January llth, 1917. (127,537 .) 

7.6506. TeLerHONE — IRKANSMITTERS. B. A. Pilkington. May 29th, 1917. 
(127 R46.) 

K4N2. TELEPHONE APPARATUS PARTICULARLY FOR USE ON AEROPLANES, Western 
Electric Co. (Material Telephonique Soc. Anon.) June 13th, 1917. (127,884) 

3.232. ELECTROLYTIC CELLS FOR THE. PRODUCTION OF CHLORINE. I. W. S. 
Hutchins. June 27th, 1917. (127,914) 

93,233. ELRCTRKOLYTIC CELLS FOR THE PRODUCTION. OF CHLORINE, T. W. S. 
Hutchins. June 27th, 1917. (127,915.) 

1918. 

8.207. ELECIKOLYTIC CAS GENERATORS. l. H. 
(127,937 .) | 

9,149. ELECTRIC BAITERY CHARGING AAN. Igranic Electric Co. (Cutler 
Hammer Manufacturing Co.). June 3rd, 1918. (127 ,946.) 

9.241. SELF-EXCITED ALTERNATORS, E. C. Diem. 
(116,591.) 

9,400. ELecIRIC CONNECTIONS. T. 
1918. (127,907.) 

9,562. TELEPHONE sYsTEMS. Н. M. Friendly. June Lith, 1917. (116,716) 

3.622. ELECTROLYTIC APPARATUS FOR THE TREATMENT OF TINNED SCRAP AND 
TINNED ARTICLES. Sir H. Rogers and C. M. Walter. June 12th, 1918. 
(127 so.) 

9.678. Босс switcHes. Edison Accumulators, Ltd.. J. F. Monnot and 
E. W. Lewis. June 12th, 1918. (127,992 ) 

9.906. PORTABLE ELECTRIC BATTERIES Ok CELLS. G Harrop. June Lith, 1918. 
(128,012.) 

10.187 ELECTRODE FOR FRECTROLYTIC. СЕЛ. €. Zorzi. October Ath, 1916. 
(117 ,450.) 

12.246 TROLLEY HEADS FOR ELECTRIC TRATION, B. P. Allen. July 27th, 
1918. (128,051.) | 

12.661. CARBONS FOR ELECTRIC ARC LAMES, W. 
August 23nd, 1918. (128,057.) 

14,861. ELECIRIC MOTOR CONTROL systeus. British Thomsan-Houston Co. 
(General Electric Co.) September 12th, 1918. (128,082) 

16,522. ELECTRIC KrLAYS. H. G. Barwell, W. Judd and Eastern Telegraph 
Co. October loth. 1915. (Addition to 22,868/14.)— (125,102.) 

17,316. HicGtit-sPELD. ELECTRIC oh OTHER LOCOMOTIVES. British Thomson- 
Houston Co. and F. W. Carter. October 23rd, 1918. (128,106.) 

17.395. METHOD OF AND APPARATUS FOR UTILISING THE THERMIC EFFECT OF 
CATHODE RAYS. X. Sinding Larsen. December 17th, 1917. (121,280.) 

IN. 135. APPARATUS. AND PROCESS FOR THE FLECTROLYSIS OF CHLORIDES OF THE 
MON ALINE Metals. Norsk Alkali Aktieselskabet. December 13th, 1917. 
121.469.) 

‚18.43. MEANS FOR SUPPORTING ELFCTRIC CABLES AND FOR LIKE PURPOSES. 
Si mens Bros. & Co, J. R. Hewitson and A. Siemens. November llth, 1918. 
(128.116.) 

18.507. Gu. ANI crits. Siemens Bros. & Co, G. W. 
ber 12th, 1918. (128,117.) 

E ELECTKIC TRANSFORMERS. R. Crosbic-Hill, November 13th, 1918. 
(128. 118.) 
19,150. ErrcrRIC RTL AVS. A. M. Low. November 21st, 1918. (198.119 


Levin. May 22nd, 1917. 


November 22nd, 1915. 


Н. НеПуаг and €. Hellz at. June Tth, 


Heape and H. B. Grylls. 


Perry. Novem- 


1919. 
1.591. ELECTRIC CABLE sockets. J. Oxspring. January 22nd, 1919. (128. 143.) 
2.672. Evectric Bris. F. J. Shenton February 3rd, 1919. (128.148.) 


1110. FLECIRIC SI1ORAGE RATIFRY SEPARATORS AND INSULATOFS AND PROCESS er 
MAKING SAME. D. А. Palmer. February 19th, 1919. (128,152.) 
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American, to take only the English-speaking armies, is 
mightily proud of the part played by his nation, dominion, 
regiment, battalion, company, platoon, and himself. The 
Scottish, Irish, and Welsh soldiers have also been lauded to 
the skies, and very properly take a considerable pride in 
their achievements, and those of their platoon, company, 


` battalion, regiment, and kingdom, or principality. The 


truth is that the ordinary matter-of-fact everyday English- 
man constituted the vast majority of these armies, and 
that the achievements of the Londoners were surpassed 
by none. 

Yet who has raised, or even heard, a pean of praise in 
their favour? Was there more than one flag-day for the 
English wounded ? If so, we never encountered it. No; 
everyone else came before the public many times. French, 
Belgian, Russian, Serbian, Italian, Montenegrin, Roumanian, 
Portuguese—all these were held up for admiration of their 
bravery and sympathy with their sufferings. We are not 
saying that all this was not well deserved. Brave they were, 
general speaking, and the sufferings of many of them 
were, and in some cases still are, far greater as regards the 
general population, though not as regards the fighting men, 
than anything experienced by this country. 

All this generous appreciation of the virtues of the other 
fellow has its magnificent side, and is no doubt very 
gratifying to him, but it is not good policy. Perhaps a 
few Americans of the better sort have realised that beneath 
the Englishman's unruffled surface much has gone on that 
is superior to any heroism sung in ancient epic, more dogged 
and persevering than any о of which history has the 
record. 

We are not advocating boastfulness, but the ‘entering 
upon and assiduous following-up of a line of action which 
is instinct with a full consciousness of the greatness of our 
land and & determination to make that greatness endure. 
No man need reproach himself with failure to effect à com- 
plete realisation of this, for even General Smuts—eminent 
statesman, jurist, and soldier that he is—did not realise 
the tremendous political importance of the British Empire 
until he had attended the Peace Conference. So he stated 
at Manchester, when receiving a degree from the University 
on July 5th. 

But we were dealing with local patriotism. Those who 
have had a public school and university education 
generally regard their school and university as the para- 
mount institutions of their kind ; but the men and women 
who, as bovs and girls, have passed through the Council 


school, the secondary school, and the technical college, have 
D 
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quite frequently no enduring recollection of, or permanent 
regard for, these experiences of their life. They may even 
take up with great enthusiasm a particular line of study, 
and go far enough to take a degree in it, after which they 
drop the subject and proceed to forget all they ever learned 
about it. Can it be that this is an example of the hunter’s 
temperament, and that the satisfaction lies in the pursuit, 
and not in the exploitation, of the achievement ? If so, it 
is useful to contrast this mental attitude with that of the 
German, who, not inventive himself as a general thing, 
takes hold of someone else’s idea, applies it, elaborates it, 
and works it out to a high degree of development. 

There seems to us to be in all this а lack of any great, 
informing, and animating patriotic idea, and a constant 
dependence on, or looking towards, some other undefined 
body of persons, to do something, also undefined, for the 
national advancement, or the advancement of the cause or 
idea which may be in contemplation. This lack is at the 
bottom of the cry of failure raised about the Church. 16 is 
at the bottom of the indifference to local elections; of the 
indifference shown about the success of the publicly-owned 
tramways of London, or of the steamboats of years ayo. 
Can it be imagined that Glasgow, or Manchester, would 
permit а municipally-owned public utility to fall below a 
good standard of profitability and efficiency, or to be inter- 
fered with by indiscriminate and scarcely regulated 
competition ? There is more local patriotism in the outly- 
ing Dominions than in the heart of the Empire, more in the 
provinces than in the capital. It must be realised that every 
individual has his or her own part to play, and the playing 
of that part involves co-operation and team work with every 
other individual. 

The cause from which this arises is the want of a proper 
atmosphere in the elementary and secondary schools, and 
in the technical colleges and the newer universities. Lord 
Haldane and Lord Sheffield have recently had some little 
public controversy over the question of religious atmosphere 
in education. Lord Haldane declares, infer alia, that a 
distinctive attitude towards religion should pervade the 
whole school life. Lord Sheffield rejoins that we find no 
demand for such an atmosphere in the mass of our secondary 
schools; that no one supposes that one-tenth at most of 
the assistants in our secondary schools for boys desire the 
‘atmosphere’ Lord Haldane offers the country, or that they 
would be very efficient in producing it.” He goes on to 
urge that the surrounding of children with an artificial 
atmosphere will cause them to associate anything different 
from what they have been taught not only with error but 
with wrong-doing, and that this will tend directly to the 
undoing of one of the principal objects of education, “ the 
thinking for ourselves, the verification of propositions before 
we receive them, and the willingness, as Plato puts it, to 
embark on the current of inquiry with a readiness to accept 
the destination to which that inquiry may lead." 

Although this discussion was mainly concerned with 
religious education, we may extract from it much that is 
pertinent to general, and particularly to scientific, education. 
A distinctive attitude, in Lord Haldane’s phrase, towards 
not only religion, but the facts of life as a whole, whether 
individual, collective, communal, national, or international, 
should pervade the impressionable years, the school life. 
There should be a point of view, a cultivation of the true 
spirit of patriotism, not necessarily involved in the saluting 
of flags or the singing of national songs, but arising out of 
а comprehensive knowledge of the national achievements of 
the past in invention, science, manufacture, education, 


exploration, and the general advancement of mankind. 

The readiness to accept the destination to which inquiry 
will lead is a perfectly commendable aim, and one which 
has been amply illustrated by Mr. Garvin in his 


Observations on his recent book ; he admits freely that full 


investigation often caused him to reverse the predilection 
existing in his mind at the outset. But inquiry must be 
into all the facts, and not merely into such of the facts as 
happen to be available, or the conclusion will be invalidated. 
Thinking for oneself is good, but the plural meaning of 
Lord Sheffield’s phrase about “thinking for ourselves" is 
not less good. The true spirit of brotherhood, of citizenship, 
of nationality, in fact of patriotism in every sense, large 
and small, is to be inculcated only by the ful! realisation of 
duty towards our fellow mortals. The provision of the 
right atmosphere is necessary to bring this about, and if 
properly effected, will result in a community of aim and 
unification of effort which was well exemplified in war, and 
should represent the normal condition of affairs during 


peace. 


——— —f— j — — — æ 


Tux article which is concluded else- 
where in this issue, by Mr. F. W. Carter, 
the well-known expert on railway elec- 
trification, deals with the subject in a moderate and judicial 
vein; while the advantages to be derived from electrical 
operation are duly set forth, the difficulties which beset the 
problem are given equal prominence, and no attempt is 
made to draw а rosypi cture based on imagination rather 
than on facts. Indeed, we are inclined to believe that he 
has erred on the side of caution. 

For example, he is content to claim that ‘the fuel 
gaving represente the whole economy of electrical operation." 
Surely this is to under-rate the savings that can be effected ; 
only half as many locomotives are needed as with steam, 
and their maintenance is far less costly ; labour expenses 
are greatly reduced, and even in the generating stations 
only a small proportion of the labour and capital is charge- 
able to the railway—the plant being, of course, used as it 
should be, for general supply ; and the maintenance of the 
outdoor electrical equipment is certainly not an onerous 


charge. 
Then, again, Mr. Carter does not anticipate that elec- 
trification of the railways would lead to an increase of goods 


traffic, presumably on the ground that the volume of this 
class of traffic is more or less fixed. But we would point 
out that under present conditions the railways are simply 
unable to cope with the tratlic that is offered them, and 
that there is a strong movement towards adopting motor 
road transport as an alternative solution to the ditficulty. 
Hence the increased capacity of the railwaya due to electri- 
fication would not be left idle. | 

We do not suggest that electrification is a panacea for all 
the ills of transport, or that every railway in the country 
should be electritied—far from it. But we cordially agree 
with the author’s conclusion that the new conditions have 
placed the matter in a new and vastly more favourable 
light, and that the time has come to set about the study of 
the question in real earnest. Not only are there many 
urban lines which are admittedly in urgent need of electri- 
fication, particularly in the metropolitan area, but also there 
are many interurban lines and some main lines which 
are fully ripe for conversion. The whole of the work 
cannot be tackled at once: the process must necessarily be 
gradual—but it ought to be begun immediately. In this 
connection we may quote an American authority, Mr. Calvert 
Townley, who in a recent paper before the American I. E. E., 
speaking from an intimate acquaintance with the results 
obtained on American railways, said :— 

“There are so many cases where electricity should be 
used, where its advantages are clear and conclusive, that 
once the railroads escape from the financial slough of 
despond in which they are now wallowing, and are again 
able to get capital for their needs, there will not be enough 
engineers, there will not be enough electric factories in the 
country to serve thern." 

Those words apply without the slightest modification to 
this country also. 


Railway 
Electrification. 
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OVERHEAD MAINS: SOME REFLECTIONS. 


By S. а. LEECH, M.LE.E. 


MANY of the so-called **lessons teught by the war" are 
merely truths which, recognised long ago as salient by 
some, are now being forced upon the attention of the 
majority by stress of circumstances and the country’s neces- 
sity. It must now be accepted that the vast expansion in 
the use of electricity which will certeinly be recorded within 


Восвтом, GLOS. 
T wo-wire 100-volt D.C. 


ElecRey 54 


FARINGDON. BERKS. 
Two-wire 200-volt D.c. 


the next decade, is only rendered possible from the com- 
mercial point of view by a liberal use of overhead mains, 
not only for the conveyance of electrical energy to specific 
pointe for distribution, but for distribution itself in the 
smaller towns, villages: and agricultural districte. The 
matter of difficulty regarding wayleaves will, in due course, 
be overcome, and is ancillary to that of giving adequate 


proof that overhead systems for distribution can be erected 
even in the most beautiful of our country districte without 
giving visual offence. This, we hope, is borne out by the 
accompanying illustrations. And for success in this respect 
it is essential that our engineers who lay out the work shall 
not only be competent to demand a pole of certain strength, 


Восвтом, GLOS. 
Two-wire 100-7016 D.C. 


FARINGDON, BEERR KES. 
Two- wire 200- volt D. c.! 


with adequate stays in a specific locality, but shall possess 
that appreciation, or sense of fitness, which will at once 
indicate suitable position, proportion and colour. The 
elasticity of a system of overhead distributors carried on 
poles, permits full advantage to be taken of the first-named, 
whilst the second and third are quite independent of 
construction. It is surprising to find how the alteration of 
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a pole's position by a few yards to the right or left, due to its 
changed environment, tends to tone down its prominence, 
whilst as regards proportion a pleasing effect may be 
obtained or destroyed by the design of a finial. Colour too, 
is of primary importance. In this respect almost insuperable 
difficulties presented themselves before the Ruping system 
of creosoting was introduced. Then wood poles were 
erected which would drip and ooze preservative for months, 
and an attempt to apply paint would produce an effect 
whose parallel would be found in the camouflage work 
applied to guns and ships. Ruped poles on the other hand, 
will take paint almost immediately after erection, and in the 
natural state exhibit a colour tone which in certain circum- 
stances produces a distinctly pleasing effect. One or two 
highly successful instances are called to mind. 

In a village where overhead mains for lighting were erected, 
the main road at one point broke back to a whitewashed inn 
surrounded by trees in full leaf. At one corner of the 
embrasure stood a wood pole painted dark green for four or 
five feet from its base, and then continuing dead white. 
Elsewhere with a background formed by the sea was 
stationed a Ruped wood pole, unpainted. Wood 
battens of the same tone 5 ft. long x 2 in. wide and }-іп. 
thick, rounded at ends and edges, were fastened 3 or 4 in. 
apart parallel to the axis of the pole, coming to within 


WOODBRIDGE, SUFFOLK, 
Two-wire 250-volt D.C. 


6 in. of the ground. Above these were two wood rings, 


separated a distance of a foot—the lower within 3 in. of the 
battens described. Above the upper ring were again short 
battens measuring something like a foot in length. This design 
of an architect was most satisfactory from the point of view 
of appearance, and, with the former example, serves to 
show that the installation of an overhead system does not 
of necessity involve the erection of an unsightly forest of 
poles detrimental to their neighbourhood, as is so often 
claimed. And whilst reflecting upon poles and the esthetic 
sense, it may be added that no advantage in the direction of 
the latter is obtained by the use of steel. Such construction, 
in fact, admits of certain objectionable features. If a route 
should be out of the straight a certain amount of rake is 
given to poles when setting, which draws out when the 
wires are erected and bound in. A wood pole with a rake 
at head of 6 to 9 in. will draw into line with its axis to all 
appearance true and straight, due for the most part to 
yielding in the ground—a slight movement there being, of 
course, magnified at the top. A steel pole of the customary 
three-section type will invariably bend on drawing up. even 
although on concrete 16' is not set in concrete. In the 
application of fittings, again, the wood pole more than holds 
its own. Arms in street work to carry insulators are not 


sightly, and those used with steel poles increase the diffi- 
culty of securing neat appearance, due to the fact that, 
being of a ciip pattern, the ring portion surrounding the 
pole has internal diameters at the top and bottom the same, 
and thus cannot be fitted to a taper pole with accu- 
racy. The use of a lead liner will not entirely overcome 
the difficulty. It may be argued that a clip bracket 
carrying one or two insulators can be used, but 
the first gives an appearance of want of balance, whilst the 
second produces the same effect as а short arm. No neater 
arrangement can be devised than a malleable iron bracket 
fastened with coach screws to a wood pole. Again, timber 
scores over steel when the matter of maintenance of a 
neat appearance by means of paint is considered. Attempts 
were made in certain rural districts to conceal the presence 
of poles entirely by their erection off the streets in back 
gardens and such-like areas. The experiment was, in a 
sense, successful, but in such circumstances higher cost of 
construction follows, due to the devious routes followed by 
the mains, entailing longer runs of conductors and 
additional staying. Moreover, the wayleave question 
becomes of considerable importance, and the continuous 


crossing by wires of private property offers opportunities to 


WHITSTABLE, KENT. 
Two-wire 230-volt D.C. 


litigious persons. The objection to overhead mains 
probably owes its origin to the unsightly work which may 
so often be seen in connection with telegraph and telephone 
lines, although the very existence of these, in sonie cases, 
seems to pass unnoticed. The writer recalls an instance 
of a discussion with a local governing body on the matter 
of the use of poles in streets. Reference was made to 
the telephone work in one of these, and the meeting had to 
visit the spot in question, since the participants not only 
failed to recall certain unsightliness to which atten- 
tion had been drawn, but were not sure whether 
the structures even existed. Appearance із always 
the ground of opposition—apprehension as to danger 
is readily disposed of. It must be admitted that at 
one time the necessity of cradling in the vicinity 
of Post Office wires gave to objectors of the first-named 
class good reason for criticism. The difficulty was, how- 
ever, entirely removed when the Post Office agreed to 
insulate their wires when necessary, thus dismissing all 
form of guarding. 
In the case of certain overhead installations, some 
controversy arose as to the relative merits of two and three- 
wire distribution, but we submit that the economical 
advantages shown by the latter in connection with an 
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underground insulated system carry no weight where bare 
copper is used. In the first place, buried conductors are 
usually designed to carry an ultimate calculated load, 
whereas a system of bare wires above ground is of so 
flexible a nature that distributors—as distinct from 
feeders—can with every advantage be of such a size in 
the first instance as will deal with the demands of the 
immediate future only. Exception to the three-wire arrange- 
ment is taken, of course, on account of complications which 
follow not only in the arrangement of the mains themselves 
but particularly in that of house service connections. Aba 
time when a town equipped entirely with an overhead 
system was something of a novelty, three-wire distribution 
was in one case insisted upon, a compromise being effected 
by taking one side only along any given route, street 
being balanced against street. The result is that during 
an evening’s run at the station the balancer ammeter 
records constantly repeated and marked irregularities. 
Certainly it is of primary importance that overhead wires 
should be so arranged as to offer a minimum of complication 
when connecting house services. On this account alone 
a three-wire system is disadvantageous, particularly when it 
18 remembered that the third wire must be divided. To 
secure such facility two-wire supply must be accepted with 
distributors placed one above the other. Оп a route which 
is covered by feeders also they should be situate side by side 
above the distributors. The annual cost of upkeep of a bare- 
wire installation is negligible, whilst faults and breakdowns 
should be unknown, and we feel assured that in this form 
of construction will lie the solution of the problem of 
electricity supply to small towns and villages when such is 
regarded from the financial point of view. 


CORRESPONDENCE. 


Letters received by их after 5 Р.М. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest роххі е moment, No letter can be published 
unless we hare the writer's name and eddress in our possession, 


The Cost of Living in India. 


May 1 trespass on your valuable space in the hope that my 
brief remarks тау be of benelit to readers of your paper who 
anticipate going out to Indzu, and are uncertain as to the 
terms they should accept. when taking ap an appointment 
out there, especially in view of the absurdly low salaries 
offered in numerous advertisements which have appeared in 
different papers recently. Your correspondent Chief En- 
ріпеег " speaks of his experiences in Calcutta, and I, having 
just returned, after three years in Bombay, can reiterate 
every word of his remarks except that whereas he fixes a 
minimum of rupees 500 per mensem that should be accepted, 
I would, for Bombay, fix such minimum at rupees 600. The 
latter figure (£50 а month at the present rate of exchange) 
may seem big money, but from experience it is anything but 
so, and a married man would find that he would have very 
little over indeed when he had paid the necessary expenses 
for most ordinary living--the latter being very high indeed, 
and showing little prospects of decreasing. Living accommo- 
dation is very difficult to obtain, and one would pay anything 
from rupees 250 for three rooms, unfurnished, per mensem. 
I returned home in preference to accepting anything under 
rupees 600, as а single man, for, whilst not desiring anything 
but ordinary comfort whilst there, I did wish to feel that bv 
sojourning in a place which is anything but a health resort. 
and taking the numerous risks of disease, as one 18 compelled 
to do, 1 was able to put away a few pounds periodically for 
so doing. 

I enclose inv card, and shall also be only too pleased to 
give anyone interested the fullest information if they. will 
be good enough to communicate with me. 


Geo. W. Pierce. 
Park Electrical Engineering Co., 
Trafford Park, Manchester. 
July 16th, 1919. 


The Electricity (Surly) Bill. 


Your notes of the last two weeks on this subject ignore 
completely the effect it will have upon the future career of 
the engineering and commercial staffs, who will be called 
upon to carry out the provisions of the Bill. At the moment 
there is an open and competitive market for our services, but 
‘under the new régime there will be practically one emplover 
with ‘stereotyped salaries on the lines of the telephone and 
telegraph services. It is very easy to lose sight of the fact 
that the heads of departments under the old Telephone Co. 


were obliged to accept lower salaries when the undertaking 
became State property, or resign and seek fresh woods and 
pastures new in some other country. The District Boards will 
be more or less in alliance, and it will be impossible for an 
ambitious young man to progress with the freedom that he 
has hitherto enjoyed. Put bluntly, the younger generation 
will have to settle down to this fact, or the powers who are 
supposed to be looking after our interests will have to bestir 
themselves before the Bill becomes law. 
Assistant Engineer. 
July 91st, 1919. 


[The important changes which have now been introduced 
into the Bill will go very far towards meeting our correspon- 
dent's objection. We pointed out in a recent issue the dis- 
advantages of State ownership of an undertaking which in- 
volves promotion by seniority, leading inevitably to the in- 
efficiency which is characteristic of the Civil Service; but 
while we are completely in sympathy with our correspondent, 
we do not agree that the conditions of electricity supply under 
the proposed new régime will be worse than those at present 
obtaining.—Eps., ELEC. Rev.) 


An Unsatisfied Demand for Electricity. 


Between ten and twenty miles from London (still the 
greatest city in the world) there lies a large district in which 
the benefits of electricity are unknown, nor is there any un- 
inediate prospect that a supply will be available. 

The population is considerable, and in parts dense; there 
is therefore a good deal of residential property, also there is ?. 
fair sprinkling of factories, and much room for more. 

Beyond all this there is a very large horticultural and 
market gardening industry, capable of taking a considerable 
day-time load. | 

The absence of electrical supply not only affects the district 
by keeping it behind the times, but it involves а consequential 
loss to the whole industry, which loses the demand for the 
material and apphanceg which would be wanted once the 
supply was available. | 

Power to supply is in the hands of one of the largest pri- 
vate undertakings, and the fact that it cannot extend its 
mains to cover such an area leads me to doubt the efficacy of 
private enterprise in the matter of the supply of essentials. 

It is to be hoped that cases such as the above will not be 
forgotten in the discussions concerning the bulk supply of 
electricity now in progress. 

A One-time Believer in Private Enterprise. 

July Ast, 1919. 


The Armagh Competition. 


Judging froin the terms of the official announcement of the 
Armagh Urban District Council, appearing in your current 
issue, the Council is evidently under the impression that elec- 
trical engineers are cheap to-day, and that their time is of 
little value. ‘he handsome prize of £20 is oflered (subject to 
the reservation that the Council shall not be bound to declare 
any prize winner) for a complete set of plans, specifications, 
and estimates for an electricity supply scheme for their dis- 
trict. In order to prepare such а scheme it would be neces- 
sury to make a complete survey and obtain the necessary in- 
formation locally, of course at considerable expense to the 
competitor, while the chances of winning anything to recoup 
such expenditure are so small as to be negligible. A few 
pounds invested on a horse race would be an infinitely better 
investment. If this competition is not for the purpose of 
" brain picking," what is its object? It is stated that if a 
scheine is accepted the successful competitor will be appointed 
consulting engineer if the scheme 18 carried out within two 
years. Evidently, therefore, if it is not proceeded with within 
that time the “ prize winner " (supposing one is declared at 
all) will receive no remuneration whatever for his work. Аз 
the Council state that they will pay the usual fees if the work 
is carried out, whv not call in a duly qualified engineer in the 
ordinary way? The reason is obvious: if the Council adopted 
that course they would be compelled to pay for the advice 
received in either case. 

Lastly, the Council, together with an unknown professional 
gentleman, are to act as adjudicators on the schemes it is to 
he hoped they will not receive. No engineer who has the 
dignity of his profession at heart should assist this Council in 
attempting to obtain professional advice gratis. 


Nothing Doing. 
July 91st, 1919. 


Prolongation of the Life of Turbine Blades.—It has 
been noted that if attempts are made to clean an iron object 
covered with lead by the sandblast, the lead covering cannot be 
removed. lt appears that the lead is forced more strongly into the 
depressions in the surface, and becomes tightly held there. If, 
therefore. the surface of a Pelton blade be covered with lead by 
the Schoop process, the action of particles of sand upon the blade 
while it is running will drive the lead on to the surface instead of 
wearing away the surface of the blade. This method has been 
used experimentally in hydro-electric installations, and practical 
results will soon be available.— ZecAnical Supplement to the Reriew 
of the Foreign Press. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Headers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest. 


A Thermionic Motor. 


In the Proceedings of the Physical Society of London a 
gnall direct-current motor using thermionic tubes instead of 
sliding contacts is described by Messrs. W. Н. EccLEs, D. Sc., 
and F. W. Јоврам, B.Sc. In physical laboratories, say the 
authors, especially those in which electric waves and oscilla- 
tions are studied, circumstances sometimes arise in which a 
wheel or disk has to be spun rapidly under light load and 
with absolute freedom from the sparking that occurs in the 
best ordinary direct-current motor. In such cases a motor 
employing a rotating magnetic field can be used if alternating 
current is available, but often alternating current 1s not at 
hand. In this paper a small perfectly sparkless motor that 
can be run from a direct-current supply, such as that used for 
lighting, is described. Apart from the applications alluded to, 
this new motor might be used for maintaining gyrostats in 
rotation, for driving stroboscopes, and so on. | 

The motor is an application of the three-electrode ionic relay. 
In such relays there is a glowing filament F functioning as 
cathode, a plate or cylinder P as anode, and an intervening 
grid а as control electrode. A constant E.M.F. is applied be- 
tween filament F and anode P and causes a steady stream of 
electrons to pass from filament to anode across the vacuum. 
When a control voltage is applied between filament and grid 


Fic. 1.—A THERMIONIC MOTOR. 


the anode current increases if the grid is made positive relative 
to the filament, and it diminishes if the grid is made negative. 
When an alternating voltage is applied to the control electrode 
an alternating current appears in the anode or repeat circult 
superposed upon the steady current that flows in the quiescent 
state. ‘This alternating current is capable of doing work, and 
the power thus made available is much greater than that ex- 
pended in the control circuit. 

In the motor here described a number of iron teeth T are 
carried by the rotating disk b past an electromagnet connected 
into the control circuit of the ionic relay, and these teeth 
generate in the windings of the electromagnet an alternating 
E.M.F., Which is applied to the grid of the tube. The corre- 
sponding alternating current in the repeat circuit 1s sent 
through a second electromagnet connected in that circuit and 
also placed near the rotor. Its position relative to the former 
electromagnet and to the teeth 1s so adjusted that the alter- 
nating current in it tends to accelerate the movement of the 
rotor. Put briefly, we may say that the passage of an iron 
tooth in front of the control magnet applies to the grid an 
E. M. F. that produces, by means of the relay, a current in the 
second electromagnet in such a direction as to pull forward 
the tooth just approaching it. In consequence the spin of the 
rotor increases until frictional and other losses consume the 
energy liberated from the battery in the anode circuit. In one 
form of the motor the rotor is a horizontal ebonite disk 12 em. 
in diameter mounted on a vertical spindle: the electromagnets 
are polarised magnets from a pair of 4,000-ohin. Brown tele- 
phone receivers. "Ihe iron teeth are twelve in number and 
flxed at equal distances on the rim of the ebonite disk. This 
small motor, without commutator or spark, may under no- 
load be driven up to a speed of 4,000-to 6,000 revolutions per 
minute from the lighting supply. 


The Bipol " Accumulator. 


The Bipol’’ accumulator, made by Messrs. GREEN WOOD & 
BarLEY, LTD., at their Bipol Works, 951a, Tong Road, Leeds, is 
an economical substitute for the ordinary dry cell, being very 
light and strong, and capable of recharging at a trifling cost 
in the usual way, at least 5U times, but probably hundreds of 
times. It has a much greater capacity than a dry batterv of 
the same size and weight on a single charge. In the dry con- 
dition it can be stored indefinitely without deterioration, and 
when filled with electrolyte and charged, it can be stored three 
months without material loss of charge, not being liable to 
eulphation, growth, disruption, or local action. The accumu- 


lator is made in the usual standard eizes to replace ordinary 
dry cells, and has been standardised to fit existing torch, hand- 
lamp, and pocket cases. During the war it has been widely 
used for naval and military purposes, as well as for domestic 
purposes, aerodromes, &c., and is suitable for the use of 
ininers, hospitals, bicycles and motor-cycles, police, postmen, 
kinemas, &c.; in the case of a small kineina in the West End 
of London, where 14 dry battery refills were used per week, 
costing £72 per annum, the use of 28 Bipol refills, costing in 
the first instance £8 8s., and for recharging less than a penny 
each per week, would bring down the total outlay for batteries 
to less than £14 a year, even if they only lasted one year, 
though their working life would probably be very much longer. 
We are informed that a leading British Railway Co. tested a 
4-volt '' Bipol " torch, 74 ір. long, which gave 6 hours’ dis- 
charge with a m.f. lamp; it was then recharged and allowed 
to stand for six weeks, after which a discharge of 5 hours was 
obtained. 

A Government Department made comparative tests between 
a 4-volt '' Bipol’’ torch battery and a corresponding standard 
dry battery of the same size and weight; the Bipol gave 4.13 
watt-hours, the dry battery 1.61 watt-hours; the average volt- 
age of the former was 3.8, and the latter 2.15; the Bipol fell 
to 3 volts in 4 hours 51 min., the dry battery in 32 minutes. 
If 3 volts is taken as the limit of useful lighting, the Bipol 
battery, on one charye, gave nine times the life of the dry 
battery. This test was on intennittent lighting. When & 
larger Bipol battery was tested for continuous lighting 
against a dry battery of corresponding size. the former gave 
37.6 watt-hours and the latter 12; the specific watt discharge 
of the former was 62 per cent. greater than that of the dry 
battery. The dry batteries were of well-known make, and we 
have seen the details of the tests, which were very thorough. 

The Bipol battery is unspillable, the electrolyte being ab- 
sorbed by glass wool; the paste is carried in wood frames, 
without lead grids, and the complete battery is 95 per cent. 
lighter than the ordinary type of accumulator. 

The makers give an unlimited guarantee with the battery, 
and are arranging for the establishment of recharging stations 
In every district in the country, a novel departure which 
should greatly assist in the popularising of the new battery. 
Particulars can be had from the London office of the firm, 
16, Great George Street, S. W. 1. 


The B.T.H. ''Icumfa" Fitting. 


The BRTrIsH THoMsoN-Houston Co., Lro., of Mazda House, 
77, Upper Thames Street, E.C. 4, as an extension of their 
well-known '' Eye-Rest ” system of lighting, have now de- 
signed a type of fitting specifically for industrial use. This 
device, known as the "Ieumfa" (fig. 2), may be described as an 


Fia. 2.— Jeumes " INDIRECT FITTING FOR [INDUSTRIAL 
LIGHTING. 
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Fia. 3.—CUKVE SHOWING INTENSIVE DISTRIBUTION GIVEN BY 
'" IcuMrA " UNIT. 


indirect fitting carrying its own ceiling. in the form of a 
large steel reflector to redirect and diffuse the up-thrown 
hight. Primary reflection is provided by silvering the lower 
half of the lamp bulb. This silvering completely conceals the 
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Jamp filament, and reflects the light upwards on to the 
enamelled steel reflector, whence it is redirected on to the 
working plane. With. the * Jeumta " fitting it is possible to 
provide indirect lighting in factories where it has hitherto 
been impracticable, owing to the darkness of the ceilings, or 
to thé presence of sky-lights, rafters, or overhead gear of one 
sort or another. 

" Ieumifa "" indirect fittings are made in two sizes—24 in. 
for 150- and 200-watt, and 30 in. for 300- to 1,000-watt lamps 
of the half-watt type. Any of the well-known makes of half- 
watt tungsten lamps can be used, provided the bulbs are 
half-silvered. 

An intensive light distribution is provided by the“ Icumfa ”’ 
unit, the maximum candle-power being given between 0 deg. 
and 30 deg. on either side of the vertical. The efficiency of 
the unit is comparatively high, and there are no upturned 
eurfaces to accuinulate dust. 

The Magnetic Sclerometer. 

The magnetic sclerometer is an apparatus for measuring the 
hardness of ferrous metals by a magnetic method, introduced 
by Messrs. AUTOMATIC & ELECTRIC FURNACES, LTD., 281, Gray s 
Inn Road, London, W.C.1. The method requires the pre- 
paration of a specimen of suitable dimensions. It has been 
found that a turned rod З in. long and q in. in diameter best 
answers requirements. The specimen is subjected to such 
heat-trentinent as шау be required to be investigated, and 
it is then tested for magnetic hardness as follows :— 

The test specimen is laid inside а standard magnetising 
coil; direct current from the mains is then flashed on to this 
coil, which magnetises the steel to saturation. The specimen 
is then removed from the magnetising coil and placed in « 
small search coil, which is directly connected to а Grassot 
fluxineter. It is then sharply removed from the ballistic 
coil, and a reading is obtained on the fluxmeter, which re- 
presents the magnetic hardness of the specimen. 

The scale of the fluxmeter 1s divided in terms of Maxwell- 
turns. With the search coil of correct design, the reading 
is also given in terms of C. G. S. units of coercive force, so that 
the results are obtained in absolute international units, and 
there is nothing arbitrary about the scale. 

The method mav be used for determining the refining tem- 
perature of mild steel, the hardening temperatures of carbon 
steel and allov steels, the quenching power of various media, 
and similar purposes. 


LEGAL. 


Максохг'з WIRELESS TELEGRAPH Co. v. THE CROWN. 
(Continued from page 72.) 


On Friday, July 11th, Mr. Et wELL said he was employed 
by some San Francisco millionaires to investigate all the exist- 
ing Wireless systeins, and in 1909 he came to the conclusion 
that the most promising system was the Poulsen. After 
ascertaining that the rights were for sale he went to Denmark 
and had the system demonstrated to him between Lyngby 
and Copenhagen. Не made a contract with the owners to 
purchase the patent rights for America, and on returning to 
America he organised the Poulsen Wireless Telephone and 
Telegraph Со. with a capital of 5.000.000 dollars. He was 
chairman and chief engineer of the company. ‘This company 
m ТӨ was merged into another company known as the Poul- 
sen Wireless Corporation. It was a large company, and to 
avoid taxation in diferent States it was reorganised and 
operated under the name of the Federal Telegraph Company. 
The capital of the company was a nominal one of £100,000 in 
order to avoid taxation in every State in which they did busi- 
ness, The Federal Company built many stations starting 
with 5 and 12 KW. which he purchased in. Denmark to de- 
monstrate the system. After that date he manufactured arcs 
of increasing power—15, 30 and 60 kw. In 1912 he built a 
lation in San Francisco and one in Honolulu, which he 
constructed with ALK W. ares, and inaugurated the system 
Which had been spoken of in Lord Parker's report. Towards 
the end of 1912 he took a 30-kw. arc to Arlington, where he 
demonstrated to the American Navy that it was superior to 
the IKW. Fessenden spark. He was asked by the American 
Navy what he would recommend at a station, and his pro- 
position was to put up three 600-ft. towers and install a 
JU-kw. are. This contract was signed in April, 1913. That 
was at Darien, оп the Panama Canal. During the demon- 
strations he showed that with an arc of 100 Kw. reliable com- 
munication could be given over a distance of 2,000 miles. In 
1913 he became chief engineer of the Universal Radio Syndi- 
cate, who were then building the Danish-designed stations at 
Ballvbunion and Newcastle, New Brunswick. These were 
destined for Transatlantic commercial work. He did not 
design these stations, but he was called in towards the end 
of 1914 with a view to making them work. He modified the 
design of the generator and satisfactory communication was 
carried out. In 1915 he was invited to Paris and for the 
Tench Government put up an are at the Eiffel Tower. In 
1716 he put up an are generator at the Lyons station for the 
French Army, which had been at work with America, over 
about 4.000 miles, for over two years. In 1917 he went to 
юше and designed a plan for communicating direct from 


Rome to America, a distance of some 4,200 1niles. In 1918 he 
installed а still larger arc in the Lyons station. The largest 
arc he had worked was 400 Kw., the communication being 
over some 3.000 miles. He had no hesitation iu saying he 
considered the Poulsen system the best wireless systeni 1n use 
to-day. 

Ihe hearing was continued on Tuesday (July 15th), when 
Mr. E. Н. SrtavGHsessy, staff engineer in the Post Office 
Engineering Departinent, said he was in charge of the wireless 
section. In his opinion the Poulsen arc was at the present 
time the best known working system for wireless transınıs- 
sion. It became so, he thought, about the middle of last year. 
The development of the Poulsen arc had been pretty rapid, 
and large power arcs had been built in various parts of the 
world. The plan of the alternative receiving system which 
had been put in on behalf of the Post Otlice was perfectly free 
from any existing Marconi patent. It was quite as efficient 
as any other receiving system. The Poulsen arc generator for 
transinitting which was shown on the same plan was fully 
covered by expired Poulsen patents. An efficient working 
Poulsen generator could be made to deal with the require- 
ments of the luperial wireless chain without infringing any 
of the Marconi patents. 

In cross-examination by Mr. Hunter Gray, K.C., WITNESS 
agreed that the scheine for the alternative wireless system 
was worked out for the purpose of this inquiry. 

WITNESS agreed that there had been no epoch-making in- 
vention such as it had been suggested by the Attorney-General 
would have entitled the Postiiaster-General to have scrapped 
the Marconi system during the currency of the contract. 

Mr. H. A. Марак, a technical civilian expert in wireless to 
the Admiralty, said he was responsible for the general tech- 
nical planning of over 500 Poulsen installations. Most of 
these were small power installations, but there were about a 
dozen of them which were capable of communicating over 
1.000 to 1,500 miles. He had no hesitation in saying that a 
Poulsen installation, if properly designed, was more efticient 
than any wireless spark system he knew or had heard of. 

At this juncture Mr. T. Terrett, K. C., who was examining 
the witness, produced a sealed envelope, and asked Mr. Made 
if it contained a description of a secret patent which had en- 
abled the Admuralty to deal with interference in communi- 
cations. 

Witxess said the Admiralty had given permission to dis- 
close the document to an independent expert representing the 
Marconi Co. 

Mr. Gray said he could not promise not to put questions 
which would have the effect of disclosing the patent. 

Sir EDWARD Cakson: We have a right to see the patent in 
operation and see if it infringes the Marconi patents. 

Mr. Justice LAWRENCE remarked that from the way the case 
had been fought the course taken by the Post Office and the 
part played by the Admiralty were entirely inexplicable. He 
suggested that the Admiraltv should be asked if there was 
any objection to the patent being made public before it was 
dealt with in the case. 

The matter of the patent was not further proceeded with, 
but witness said the Admiralty method was superior to any 
other system for preventing outside interference with wireless 
communications. 

Cross-examined. by Mr. Hunter Gray. K. C., Woitsess said 
he still held the opinion he formed in 1912 that the Poulsen 
system was as good as, in fact better than, the Marconi 
System. 

The hearing was continued on Wednesday, July 16th. 

Capt. CHRISTOPHER RUSSELL PAYNE, R. N., said that in Sep- 
tember, 1912, he visited the Federal Co.’s wireless station at 
San Francisco and witnessed experiments with the Poulsen 
apparatus between San Francisco and Honolulu, a distance of 
2.000 miles. Good conununication was effected between the 
stations during the night, when conditions were Letter for 
Wireless than during the day time. He afterwards visited a 
Federal Co. station at Los Angeles and witnessed experiments 
in duplex working by the Poulsen system with stations at 
Cardinal Point, 600 miles away, and at San Francisco. The 
results were good. In 1914 he was in command of II. XI. S. 
Vindictive. The ship was at Madeira in November, and went 
on to Ascension Island. The Horsey station, near Portsmouth, 
was sending messages by the Poulsen system. These were 
quite clearly received by the ship at Madeira—1,800 miles away 
—and also while she was on passage to Ascension, a distance of 
2.500 miles. In 1918 he commanded H. M. S. Suffolk, stationed 
at Vladivostock. Honolulu sent press messages by day and 
night, some of them being long messages, and no difficulty 
Was experienced in receiving these messages on board the 
Suffolk. The transmitting system at Honolulu was the Poul- 
sen. Trials of the Poulsen and spark systems were carried on 
between II. M. S. Vernon at Portsmouth and H.M.S. Vindictive, 
which he commanded, in the Mediterranean, in 1914. Day and 
night communication was better by the Poulsen system than 
by the spark systern. 

[n cross-examination Witness said he was not up to date 
with wireless, as during the past two years other matters had 
fullv occupied his attention. 

Commander JAMES FOWNES SOMMERVILLE, R. N., stated that 
he was employed as fleet wireless officer on the staff of the 
Vice Admiral commanding the Egean Squadron durin 1915 
and 1916. Direct wireless communication was established be- 
tween II. M. S. Europa stationed at Mudros and the Admiralty 
station at Horsey, a distance of about 1,000 miles. The sys- 
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tem used was the Poulsen are. Satisfactory communication 
was obtained directly the Europa arrived in June, 1915, and 
continued during his period of duty till December, 1916. From 
September, 1915, daily press messages were received on board 
the Europa trom Horsey. Their average length was 600 words. 
‘The longest was 1,025 words. Accuracy of transmission Mas 
very satisfactory. It was exceptional for repetition of a ones- 
sage to be required. As an example no repetition was required 
in the case of the lous press message he had mentioned, ‘There 
Was very little interference, and his experience was that with 
the are system there was less interference than with the spark. 
In crossexamination witness said the Europa's receiver was 
In accordance with the Admiralty secret specification. 

Mr. Terkel, K.C. (for the Crown): We are now at liberty 
to use the secret Adiuiralty document which was mentioned 
yesterday. 

Mr. H. A. Мараг, technical civilian expert in wireless to the 
Admiralty, whose evidence was interrupted for the inter- 
polation of the Admiralty witnesses, was further cross- 
examined by Mr. Hunter Gray. Witness said that the largest 
Poulsen are installation he had seen working was that at 
Nantes of 200 kw. He had no hesitation in saying that he 
could design a 200-KW. arc which would be a perfectly practical 
proposition and thoroughly satisfactory for long-distance com- 
mercial wireless. 

WITNESS agreed that the consumption of coal for running 
Installations of equal power would be greater in the case of 
the arc than the spark. 

Mr. Hunter Gray: And that in these «lays would probably 
amount to several thousands of pounds at a single station ?— 
Yes, probably it would. 
© WITNESS was then questioned about the Admiralty's secret 
patent for preventing interference. He said he assisted at the 
experiments which culminated in the device. He did not con- 
sider it of vital importance at а receiving station, but it was 
Important. 

Mr. JaMes SwiNBUnRNE, F.R.S., said the Parker Committee 
did not turn down the Poulsen system. — The Poulsen are 
shown them at Copenhagen was not large enough to do the 
sort of service which was wanted. The Government were very 
anxious to put up the chain at once, and the committee felt 
that they ought to recommend something which was abso- 
lutely working. They therefore recommended the Marconi 
apparatus Which was at work, but they pointed out in their 
report that there were several other high-frequency trans. 
mitters coming along, particularly the Poulsen and the Gold- 
sehinidt, either of which might be developed, and the Govern- 
ment should be free to use them 3f they developed. Another 
reason for their recommendation of the Marconi Co. was that 
the work was to be contracted out, and thev considered the 
Government. could safely put the work into the hands of that 
company. Witness said the alternative apparatus which had 
heen put forward by the Crown would aceomplish the purpose 
for which it was designed, and did not involve the use of 
Marcont patents. 

In eross-examination he said it was not an epoch-making in- 
vention, and wonld not put the Marconi apparatus out of date. 

Sir WM. PraT stated that having regard to the continvencies 
of the contract, ten years’ life was as much as anyone would 
give for the royalties payable to the Marconi Co. 

On Thursday Mr. F. R. YELLAND, wireless officer in charge of 
the Leatield wireless station, said he kept observation on the 
working of the wireless communications between the Marconi 
stations at Poldhu and Carnarvon and Madrid from May 28th 
onwards. Many messages had to be repeated owing to atino- 
spheric disturbances and interference from other stations. The 
service was poor, slow and unsatisfactory. 

Cross-exannned by Mr. Hunter Gray, K.C., WITNESS said 
he did not agree that the cause of the service being unsatis- 
factory was that Poldhu and Carnarvon had directional 
aerials which pointed westward instead of south in the direc- 
tion of Spain. The Spanish operators were, he thought, of fair 
ability. 

This concluded the case for the Crown, and Sir Epwarp 
Carson, on behalf of the Marconi Company, asked leave to call 
some additional evidence. 

M. EMILE GIRARDEAU, radio officer engineer to the French 
Government, said that the Poulsen arc system had not been a 
success at the French stations where it had been installed. 
Some of the apparatus orginally installed there had been 
changed or improved, and better results had since been ob- 
tained. Very. little was left of the original design. Neither 
the French War Office nor the French Navy had been satisfied 
with the working of the Poulsen system. 

Mr. Hunter Gray, K.C.: Are any of these French stations 
capable of conducting a regular commercial service? - WII. 
NESS : No; it is impossible even with the improvements made. 

WITNESS further said that the Poulsen arc svstem was con- 
sidered useful for war service, but for commercial work the 
high-frequency alternator machines were better. At five new 
French stations high-frequency alternators were being in- 
etalled. 

Cross-examined by Mr. T. Terrell, K.C.. Witness said the 
Marconi system was the only опе which had given good and 
reliable results for commercial use. In France, however, he 
considered that the high-frequency alternator would prove the 
best system. | 

Mr. Goprrey Isaacs, recalled, said the Marconi Co. had no 
special station to carry on the Spanish service. It was in- 
tended to erect & special station for the purpose as soon as 
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possible. The company had had considerable trouble with the 
stafl in Spain, and on account of the ditlicuities they had not 
endeavoured to encourage the Spanish service. On the con- 
trary, he had proposed that the service should be discontinued 
till proper stations could be built to deal with it. 

In reply to Mr. Justice Lawrence, Wit rss Said his company 
had acquired the control of the Poulsen patents for inmost parts 
of the world other than the United States. 

The ATTORNEY-GENERAL, in summing up the case for the 
Crown, said that the investigation was undoubtedly one of an 
unusually dithcult character. He reiterated that the 
claim of the company was grossly exaggerated, and asserted 
that at one time the company were prepared to abandon the 
contract on no better ground than that there was delay which 
would involve additional cost in erecting the stations which 
at the most would have been £150,000. The contract, em- 
bodying the Parker report, contemplated that any invention 
and even another whole wireless system might be emploved 
by the P.M.G. 


The hearing was continued on Friday. 

‘The ATTORNEY-GENERAL said it Was assumed by the Marconi 
Company that wireless telegraphy would, immediately the 
Empire chain of stations was established, attract 344 per cent. 
of the cable гаће. There were only two scraps of fact to 
support the assumption of the company. One was the wireless 
service between San Francisco and Honolulu and the other the 
Spanish service of the Marconi Co. Regarding the Honolulu 
instance, unsatisfactory at 118 best, as a support for any wide 
generalisation, the experience of that service now turned out 
to depend solely on information contained in a Jetter, the 
writer of which disclaimed exact knowledge and invited fur- 
ther inquiry. It was significant that such material should 
have been used at all. As for the Spanish service, the whole 
structure of the hypothesis relating to the 334 per cent. was 
sought to be built up on the fact that in one solitary week in 
April the Spanish wireless service attained 16 per cent. of the 
cable trafic. The subsequent history of that service showed 
that the post office calculations of 10 per cent. were borne out. 
Another fundamental assumption by the company was that the 
other fundamental assumption by the company was that the 
traffic would show a cumulative increase of 10 per cent. per 
annum. There was no foundation for that. Leaving out war 
years the cable traffic showed an increase of only 2 to 4 per 
cent. The company had also assumed that there would be 
unlimited capacity for increased traflic, but the Post Office evi- 
dence showed that the utmost limit of capacity of the stations 
was 7,000,000 words a year. Dealing with the value of Marconi 
patents, the Attorney-General said it was idle to suggest in 
these days that wireless and Marconi were synonymous. The 
basis principles of wireless were publie property, and it was 
the view of the Post Office and the Adiniralty, after ten years’ 
experience, that they could have done as well as the Marconi 
Co. Even assuming that the Mareoni Co. were indispensable, 
and the Post Office could not have a wireless service without 
recourse to them, that was a fact of great significance in re- 
ducing their claim for damages. 

Sir Epwarp Carson, K. C., M. P., for the Marconi Co., said 
the Attorney-General had throughout the case tried to create 
an atmosphere as if the company were doing something wrong 
in the claim they put forward, and ridiculed the assumnptions 
and hypotheses on which they based their case. The Attornev- 
General had no ground for making that complaint, for if ever 
there was a case of deliberate breach of contract it was this 
case. The contract was from the start to the finish viewed 
by everyone as valuable, and it was not till thev came into 
court that the suggestion was made that it was of no value. 
As for the case of the Crown that the Marconi patents were 
unnecessary and they had an etlicient. alternative system, he 
contended that it had utterly broken down. 

The hearing was adjourned. 

Sin Epwarp Carson on Monday contended that his Lord- 
ship had evidence of the most undisputable character of the 
enormous expansion of the Marconi Company’s operations; and 
the great work the company had done throughout the war, 
as well as the fact that their installations were on 90 per cent. 
of the world’s merchant shipping. On the other band, there 
was no evidence whatever of any expansion in апу other 
direction. He hoped his Lordship would not accept the view 
that the cable traffic would go down now that the war was 
over. There was а vast area of production to be made up, 
and an enormous extension of business necessary for recon- 
struction throughout the world. So that while for a short 
time there might be eome diminution in traffic, there was 
bound to be a ;arge increase in cable traffic as time went on, 
and wireless would no doubt share in it. Sir Edward Carson 
concluded his address, and his Lordship intimated that he 
would consider the figure and give his decision later. 


THE CROWN т. SOUTH WALES ELECTRICAL POWER DISTRIBUTION 
Co. 

THE ATTORNEY-GENERAL, on behalf of the Crown, appeared 
before Mr. Justice Rowlatt in the King’s Bench Division on 
Monday and asked for a declaration that the issue by the 
above company of half-yearly deferred warrants to the holders 
of their 5 per cent. debenture stock was liable for duty 
under Section 8 of the Finance Act, 1899. 

The company were represented by Mr. Holman Gregory, 
R. C., and Mr. Trevor Lewis, and pleaded that the section 
referred to did not apply. 
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The ATTORNEY-GENERAL (Sir Gordon Hewart, R.C.), with 
whom were Mr. T. H. Parr and Mr. R. P. Hills, said that 
the company, instead of paying the half-yearly interest on 
their £200,000 of 5 per cent. debenture stock in cash, had for 
а period of about 10 years issued every half year what were 
called deferred warrants for the amount of the interest, less 
Income tax, the warrants themselves carrying 5 per cent. in- 
terest. The question was whether these issues were issues of 
loan capital within the meaning of the section, which suid 
that loan capital meant debenture stock, &c., or funded debt 
by whatever name known or any capital raised by мусш 
pany formed or established in the United Kingdom, which 1s 
borrowable or has the character of borrowed money." The 
company, continued counsel, were incorporated by private 
Act in 1900, and by their 1906 Act took power to create prior 
lien debenture stock, and in the event of doing so to satisfy 
the interest upon the £200,000 debenture stock for a period 
of years by the issue of half-yearly deferred warrants payable 
out of the first available funds of the company subject to prior 
charges. The prior lien stock was, in fact, issued, and from 
January Ist, 1906, to January Ist, 1916, no interest was paid 
in cash upon the 5 per cent. debenture stock, the deferred 
warrants being issued instead. Each warrant was stamped 
with а penny stamp, and no stamp duty except that had been 
paid upon them. 'The amount in question was considerable, 
about £95,000 being the sum on which the ad valorem duty 
would have to be calculated. 

Mr. HoLM4N GREGORY said that for some years down to 
1917 the question had caused the company a good deal of 
trouble, as they were being pressed to pay duty upon the 
warrants as marketable securities under Section 4 of the Act. 
They struggled against that, and then in 1918 it was sug- 
gested that they came under Section 8. It was rather in- 
teresting to notice that as marketable securities the warrants 
would have been excepted under Section 8. The company 
were a statutory company with limited issuing and borrowing 
powers. They were the pioneer electrical company in South 
Wales, and as often happened with pioneers they did not 
succeed, and were unable to proceed with their works. In 
1906 they borrowed £200,000 on mortgage, and wanted to 
borrow £500,000 on mortgage, but could not do so unless the 
holders of the former agreed that the £500,000 should be a 
prior charge both as to capital and interest. The holders of 
the £200,000 debenture stock agreed not to ask for their in- 
terest in cash for three years, а period which was subse- 
quently extended. Counsel said his submission was that this 
did not increase the company's capital, was not a loan, and 
created no new liability, but was merely а provsion for post- 
poning the payment of interest. 

His LoRDsHiP, givin* judgment, said the company issued 
three series of deferred warrants, and the question was 
whether they had incurred liability in respect of the issue of 
loan capital. Tt was said that this was funded debt within 
the meaning of the section. It seemed to him that what had 
happened was merely to give an acknowledgment of interest 
unpaid, leaving the remedy for it exactly where it was, but 
adding the obligation to pav the interest. That, in his 
opinion, did not mean that it became funded debt, but merely 
that the stockholder was given a warrant to show what his 
rights were. On the whole he came to the conclusion that 
judgment must be for the defendants, with costs. 


THE ELECTRICITY SUPPLY BILL. 


(Continued from page 72.) 


The Council of the Institution of Electrical Engineers, 
some months ago, formed a Committee of electrical interests 
to consider the subject of national electricity supply, and a 
report was drawn up and submitted to the Government in 
the name of the Institution—as reported in our issue of 
January 24th ; but, in point of fact, the views expressed in 
the report were not those of the Council, but those of the 
Committee, which was not truly representative of the 
electrical industry. We have now received the considered 
report of the Council itself, and reproduce it below. It 
will be seen that the Council welcomes the appointment of 
the Electricity Commissioners, who should give their whole 
time to their duties, As regards the important question of 
District Electricity Boards, however, the Council suggests 
that the existing supply authorities should be allowed an 
opportunity of showing what they can do under the guidance 
of the Commissioners before the latter proceed to set up the 
Boards. This suggestion is practically in agreement 
with the new proposals of the Government, which 
presumably had not been announced when the report was 


settled.. For the rest, the report.condemns the terms of 


purchase, which involve a breach of faith with the owners of 
private undertakings, and presses for adequate compensation 
not only for the staffs, but also for wage-earners in electrical 
works. A novel, but entirely sound point, is that if labour 
is specially represented on the District Boards, the engi- 
neering staffs should also be represented. Lastly, the 


transfer of tLe powers to the Ministry of Ways and 


Communications is objected to. The report is as follows :— 


The lollowing statement has been forwarded to the Prime 
Minister :— E 

‘Ihe Institution of Electrical Engineers is the representativ 
body which comprises within its membership British electrical 
engineers engaged in every branch of the electrical profession 
and industry. Ihe Council recognise the national importance 
of the question of electricity supply in its bearing on fuel 
econoiny and cheap power for industry, and every inember 
of the Institution is directly or indirectly concerned in a 
greater or less degree with the effects of the Electricity 
(Supply) Bill now before Parliament. On these grounds the 
Council feel that some expression of opinion by them an 
behalf of the Institution is called for on the principles under- 
lying the Bill and the necessity for legislation. | 

Before making their observations the Council have con- 
ferred with the 'l'erritorial Centres of the Institution and with 
the principal representative associations concerned, either as 
suppliers or as consumers of electricity, and the conclusions 
set forth below find either unanimous or majority support. 

Ít 1s recognised that great injury to the national interest 
has resulted from ill-considered electrical legislation in the 
past, the effect of which has been to check the technical and 
commercial progress of this key industry in all its depart- 
1nents. 

When, therefore, fresh legislation is introduced by the pre- 
sent Bill, its provisions are examined at once with hope and 
anxiety, in so far as they promise to remedy the defects of 
past legislation or threaten to impose new restrictions. 

The proposal in the Bill to appoint Electricity Commissioners 
1s universally welcomed, in so far,as it provides for simplified 
procedure and control. Such an authority should impartially 
survey the conditions in any district from the point of view of 
the best interests of consumers, should remove artificial 
obstacles to the cheapening of supply, and should, by co- 
ordination of existing resources, not only effect improvements 
itself, but afford greater opportunity for progressive develop- 
ment by the various undertakings engaged. | 

The Council recommend that all the Commissioners shoul 
give whole-time service, and that they should themselves ap- 
point an advisory council, membership of which should he 
restricted to persons possessing expert qualifications.. 

There is general approval, also, of the charging of such 
commissioners. with power to undertake and promote re- 
search. 

Such opportunity for unimpeded enterprise has never before 
been granted to the supply authorities, and it is therefore 
urged that they should be permitted and encouraged to do 
their utmost for the public service under the general jurisdic- 
tion of the Commissioners, before that body proceeds, as 
contemplated by the Bill, to set up District Electricity Boards. 

Especially in view of the widely varying local conditions. 
it is felt that the Bill should not attempt to impose a rigid 
system of uniformity for all parts of the country, and that 
the commissioners should be given latitude to facilitate 
schemes suitable for each district, giving first attention to 
the co-ordination and logical extension of existing systems. 

There is general opposition to the proposed terms for the 
purchase of generating stations and main transmission sys- 
tems, and it is urged that Parliament should not break faith 
with those who have invested their capital on the strength 
of the powers conferred by earlier legislation. 

It is also strongly urged that all whose positions mav be 
adverselv affected in consequence of changes brought about 
by the Bill, whether on the staff or as wage earners, should 
he liberally dealt with. and that if representation is given to 
labour on any governing bodv, the engineering staffs should 
be similarly represented, and should. also have the right to 
refer to arbitration for the settlement of differences arising 
out of their employment. 

Having regard to the admittedly great importance of elec- 
tricity supply, and the fact that practically every industry 
in the country is largely concerned therein, it is emphatically 
the opinion of the Council that the Electricity Commissioners 
should be responsible to Parliament through the President 
of the Board of Trade. and should not be under the Ministry 
of Ways and Communications. 


On Tuesday last, Standing Committee В of the House of 
Commons sat again to consider the Bill. Objection was 
raised to the Home Secretary's amendments with regard to 
the setting up of joint electricity authorities.“ on tbe 
ground that they might lead to the nationalisation of electri. 
city supply, but the objection was rejected. and Clause 3 was 
agreed to. Clause 4 was amended to nrovide for the establish- 
ment of an Advisory Committee for Scotland. On the new 
Clause 5, Mr. N. Chamberlain moved that lecal inquiries 
should always he held where objection was raised to the pro- 
posed delimitation of an electricity area, and the amendment 
was carried against the Government by 15 to 10. The Com- 
mittee then adjourned. : 
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PRE-WAR AND PRESENT PRICES OF 
ELECTRICAL ENERGY. 


(Concluded from page 718, Vol. 84.) 


Jupeine from the correspondence that we have received, 
. and the demand for our Table of Prices, the table has filled 
a want. That it contains food for a good deal of labour 
and thought, we have proved only too well in the course of 
our analysis of its contents, the preparation of which, in 
these busy times, has been the cause of the long interval 
since the first instalment of this article appeared. While, 
owing to the wide variations in conditions, the difficulty of 
exact classification, and the volume of the figures to be 
dealt with, our resulta may not be free from inaccuracies, 
we believe they are sufficiently close to the truth for all 
practical p It is not always certain, for example, 
whether a so-called flat rate is not really a sliding scale, 
or whether what is apparently a sliding scale, of which the 
upper and lower limits are given, is not, in fact. a maximum- 
demand tariff ; we have, therefore, had to exercise discrimi- 
nation to the best of our ability in doubtful cases. 

Taking first the municipalities, out of 178 we have 
excluded four cases in which the data were not suitable for 
our purpose, leaving 174. Of these, in 1914, 115 had only 
one tariff in force for lighting supply, 46 had two, 12 had 
three, and one had four tariffs. In 1919 the figures had 
changed but little, but mostly in the direction of fewer 
tariffs; only in three cases had an additional tariff been 
adopted, while in eight there was a decrease. It is note- 
worthy that six stations gave up the maximum-demand 
system, and none adopted it; two added the rateable-value 
system, and none dropped it. 

Next taking the compeny undertakings, out of 61 suit- 
able cases, 47 had one tariff in force for lighting, 13 had 
two, and one had three tariffs; the proportion does not 
differ so much from that observable in municipal practice 
as would appear at first sight, as will be seen from the 
following table :— 


One. Two. Three. Four. 
Municipalities, per cent.... 66 26˙⁵ 7 05 
Companies І] eee 11 21 5 » l5 — 


However, it is clear that the companies, on the whole, 
are content with a less elaborate system of tarification than 
their municipal renfreres. Between 1914 and 1919 five 
companies dropped the maximum-demand system, three 
substituted a flat rate for a sliding scale, and one dropped a 
KW. tariff ; the changes are in the same direction as in the 
vase of the municipal undertakings, showing a slight 
tendency towards the flat-rate and tbe rateable-value 
system, and a marked reduction in the number of maximum- 
demand and sliding-scale tariffs in force. 

The relative popularity of the various tariffs is shown by 
the following table :— 


Municipalities. Companies. Totals. Changes. 
1914. 1919. 1914. 1919. 1919. 1914—1910. 


Flat rate .. 137 139 76 79 218 + 5 


Maximum demand 48 42 9 4 46 —]11 
Sliding scale e. 35 33 12 9 42 — 6 
Rateable value 12 14 — — 14 + 2 
KW. charge and р.а. 11 10 7 6 16 m 2 
Two-rate meter 3 Чы et. Jee 3 aie 
Restricted hours. 1 l шы. = 1 — 


Under the heading “ KW. charge and per unit," we have 
included the “telephone” system. Slot meters have been 
disregarded. Discount systems are treated as sliding 
scales. 

For power supply the tariffs are markedly simpler : only 
22 municipal undertakings have two tariffs, and only three 
have three in force. The great majority favour a sliding 
scale; most of the remainder use a flat rate, a small 

proportion employ either the maximum demand or the kw. 
charge, und a very few use the two-rate or the restricted- 
hour system. The numbers are given below :— 


Municipalities. Companies. Totale. Changes. 

1914. 1919. 1914. 1919. 1919. 1914—1919. 
Sliding scale . 114 115 23 26 141 ＋ 4 
Flat rate e. 30 49 33 30 79 — 4 
KW. charge and p. u. 14 14 1 5 19 + 1 


Maximum demand 13 12 12 13 25 = 
Restricted hours ... 4 4 — — 4 — 
Two-rate meter. 3 3 1 l + 


The changes made between 1914 and 1919 have little 
effect upon the result ; five undertakings changed from a 
sliding scale to a flat rate, six from flat rate to sliding 
scale, and one dropped the maximum demand. Where two 
tariffs are in force, they are usually (a) а flat rate or a 
sliding scale, together with (b) maximum demand, kw. 
charge. two-rate or restricted hour. As between lighting 
and power tariffs, there is little concordance to be observed ; 
for example, some use the Kw. charge for lighting and not 
for power ; others take the opposite course, and few use it 
for both classes of demand. Wide variations are also met 
with in the constitution of the various tariffa ; for example, 
at Whitehaven, with a flat rate of 4:5d., is associated a tariff 
of £8 per kw. and 2d. per unit, whereas at Whitby, with а 
flat rate of 5d. per unit, a tariff of £15 per Kw. and 1d. per 
unit was offered in 1914. Naturally, the Kw. charge for 
power is usually much lower than for lighting : at Barrow- 
in-Furness, for instance, the respective tariffs were £3 and 
£12 per kw., and Id. per unit, both increased by 30 per 
cent. in 1919, and the power tariff at Whitby was £5 and 1d. 
One of the lowest tariffs for power was at Bradford, £3 and 
0:5d., with discounts to 50 per cent., and Darlington offered 
£4 and 0°25d. 

The company undertakings again show a marked 
partiality for the flat rate and a single tariff, only 12 out of 
61 undertakings having two tariffa in force: but there is 
a tendency to drop the flat rate in favour of the sliding 
scale, which is so strongly preferred for power by municipal 
undertakings. The kw. charge system is but little 
used. 

Turning to heating and cooking, again the tariffs are 
moving towards simplicity; only seven municipal under- 
tukings have two tariffs, and two have three. The flat rate 
is in the lead, with the sliding scale a poor second, and the 
rest nowhere. The same remarks apply to the compauiea, 
„only more so” ; only four have two tariffa The figures 
are given below :— 


Municipalities, Companies. Totals. Chances. 
1914 1919. 1914. 1919. 1919. 1914—1919. 


Flat rate S. 118 118 46 43 161 — 3 
Sliding scale .. 49 49 16 18 67 +? 
Max im um demand... 6 4 3 2 6 — 4 
Rateable value 9 10 — — 10 + 1 
KW. charge and p. u. — — — == — 1 


1 
Restricted hours ... 1 1 — 

Two-rate meter 1 1 — 

Here, again, it will be seen that the maximum demand 
system, already little used, ік falling further out of use. 
The trend is towards simplicity, and, indeed, many under- 
takings simply make the same tariff serve for both power 
and heating. 

It is noteworthy that the companies have no use for the 
rateable-value system, though there is no obvious reason 
who they should meet with any difficulty in applying it; 
neither do they show any liking for the two-rate, restricted- 
hour, or KW. systeins of charging, none of which, however, 
has made much progress in municipal areas. 

It may be of interest to compare the highest and lowest 
prices charged in 1914 and 1919, though the comparison 
must be admitted to be of little value :— 


14. | 
Highest. : Lowest. Highest. Loweot. 
Municipalities, 
Lighting 7d. m.d., 2:625d. Hat, 9d. flat. 3˙375d flat. 
6d. Hat. 
Power... 154. m. d., Q75d. flat, Bd. flat, 1˙26d. flat. 
Ad. Hat. 
Heating 4d. m. d., Od. flat. Ld, Hat. 0 84 1d. Hat. 
3d. tlat. 
Companies. 
Lighting 7'25d. m.d., 3°75d. flat. 10d. sl. scale, 4d. flat. 
7d. flat. Yd. flat. 
Power... 65d m.d., 1а. flat. 525d. and, 33d. flat. 
4d. flat. 6 5d. flat. 
Heating 5d. md, Id. flat. 5 5d. Sl. scale, 1'33d. Aat. 
4d. flat. 6 5d. flat. 


As the table is not exhaustive, there may be extremes 
which surpass these values in either sense, aud in any 
event it would be quite impossible to ascertain the lowest 
charge actually made anywhere for any class of supply. 
Some authorities have not deemed it discreet even to 
furnish us with their regular tariffs, for fear of complica- 
tions with customers; and contracts were specifically 
excluded from our inquiry form. 
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With regard to traction prices, as a rule there is only 
one customer per undertaking in this class of supply, and 
the tariff is practically a special contract ; we do not think 
that any useful purpose would be served by analysing the 
data. 

The methods adopted for increasing the prices are of 
infinite variety,” and defy analysis. Some are open to 
criticism—especially the repeated addition of percentages, 
followed by discounts, which make the price a matter of 
“ computation.” Ав regards the amount of the increase, 
the industry cannot be accused of profiteering, for, as we 
have already pointed out, the advance in price is only about 
50 per cent., whereas the cost of coal and labour has in- 
creased by, say, 120 per cent. As we showed earlier in this 
article, electrical energy to-day is relatively very cheap, 
owing to the great relative reduction of the value of the 
capita] outlay. 

We have mentioned that Aberdare U.D.C. and the 
Mersey Power Co. made no increase in price; the same 
distinction may be claimed by Inverness (North of Scotland 
Electric Light & Power Co., Ltd.). 

The following corrections should be made in our Table 
of Prices, namely :— 

Bradford.—Traction, 1919. For 50 read 20. 

Hull.— Power, 1919. For 75 read 67:5. 

Preston.—Pr., htg. and ckg., 1919, 2°5d. to 1d. + 33°37, 
less 107/ discount. | 

The following particulars have come to hand since the 
table went to press :— 

Bridlington U.D.C.—1914 : 
htg., 2d.—ld.; coal, 128. 
2:5d.—2d. ; coal, 268. 

Limerick T.C.—1914: Ltg., 6d.; pr, htg. and ckg., 3d. and 
l'6d. + 10%; coal, 22] 1919: Ltg., 9d.; pr., htg. and ckg., 4 öd. 
and 3d. + 10%; coal, 77/6. 

London.—Stepney B.C.—1913-14: Ltg., l'968d.; pr., htg. and 
ckg., 0:949d.; coal, 15/417. 1918-19: Ltg., 3°273d.; pr., htg. and 
ckg., 1°487d. ; coal, 27/9°5. (Year's average.) 

Plymouth T.C.—1914 : Ltg., 375d. and 2d. ; pr., htg. and ckg., 
1°75d. and l'5d.; tr., 1 75d. and l'6d., also 3d. and 1°25d.; coal, 
16/9 and 20/1. 1919: Ltg., 4°76d. and 3d. ; pr., htg. and ckg., 2d. 
and 176d. ; tr., 156d. + 16 % ; coal, 40/-. 

Salford T.C.—1914 : Ltg., 3:54. flat, or £6 to £8 per Kw. and 
Id.; pr., 2d.—0˙9d., or £5 per KW. and 33d.; htg. and ckg., Id.; 
tr., l'3d. and ld. ; coal, 12/11]. 1919: Ltg., same + 30 % ; pr., 
htg. and ckg., same + 50 ; tr. prop. to cost; coal, 23/9. 


Ltg., 5d.—4'5d.; pr., 2d.—1' 25d. ; 
1919: Ltg., 6'5d.—6d. ; pr. and htg., 


THE GAS-FILLED LAMP AND ITS EFFECT 
ON ILLUMINATING ENGINEERING. 


A DISCUSSION on the above subject was opened by Mr. ЕЁ. W. 
WiLLCOX before a meeting of the Uluminating Engineering 
Society on May 30th. ‘The main intention was to show how 
the modern gas-filled lamp is likely to modify modern lighting 
practice. It is possible to apply these lamps to almost all 
branches of lighting, the range of candle-power available cor- 
responding to consumptions of from 15 to 1,500 watts, and 
but for the war their general introduction would have pro- 
ceeded more rapidly. According to Mr. Willcox, the chief 
features of the lamp are: (1) The very high intrinsic bril- 
liancy of the filament, due to its high temperature and con- 
centrated (spiralised) forin; (2) the provision of large lamp 
units of high candle power and increased efficiency ; (3) the 
alteration of the form of the lamp filament. The high in- 
trinsic briliancy of the gas-filled lamp, estimated at over 
3,000 с.р. per sq. in., is much above the limit to which the 
eve should be exposed, and such lamps should, therefore, 
not be used with the bare filament in the line of vision. 
' Frosting the lamp bulb is not sufficient, and special methods 
must be employed to diffuse the light and reduce the bril- 
liancy. This emphasises the use of semi and wholly in- 
direct, methods of lighting. Direct lighting methods with 
the lamp hung in open reflectors are generally unsuitable 
with the gas-filled lamp. The old fittings should, therefore, 
give way to some form of bowl fitting in which the light 
of the lamp is properly diffused by the glass bowl or dish, 
or to indirect lighting diffused bv reflection from the 
ceiling. The necessity for equipping and using the new 
lamps so as to safeguard against effects of glare cannot be 
too strongly emphasised in view of the tendency to emplov 
the new lamps in exposed positions by substituting them for 
previous lamps in existing drop-light fittings. Тһе. avail- 
ability of large unita of light and the tendency towards the 
use of the larger sizes, due to the gain in efficiency, haa 
` the effect of reducing the number of lamps and points in 
interior lighting &rrangements, and eliminating clusters of 
lamps and cluster fittings. This tends to greater simplicity. 
Another effect will be to promote the use of general overhead 
lighting and the elimination of local lamps. The advantages 


of general lighting, particularly for industrial establishments, 
are thus given effect and support. Such a system secures 
an economy on first cost by reducing to a minimum the 
number of points required, and on operating cost by giving 
increased efficiency of illumination and by reduced main- 
tenance cost due to the smaller number of lamps and fittings. 
The economies and advantages of employing the largest gas- 
filled lamps need to be emphasised, as some tendency exists 
to specify and use the emaller lamps where larger sizes could 
be better employed. It is of special importance to employ 
these new lamps with correct and scientific designs of fittings, 
of ample aize and capacity, to have them properly installed 
at correct heights and spacing distances, to see that the lamps 
are properly focused, and to ensure that the system is kept 
clean and lamps periodically renewed. The material reduc- 
tion in the size of the mounted lamp filament considerably 
alters the problem of distributing the light from a reflecting 
surface. It is found impossible to obtain wide angle or exten- 
sive light distribution їп any type of simple over-reflector 
with the form of filament used in gas-filled lamps. This 
filament gives a greater proportion of the light through the 
tip than the vacuum lamp does. Here we see a fBriher 
reason for the use of some form of bowl fitting or the pro- 
vision of opal diffusing caps or prismatic refractor bands 
around the bowl of the lamp. The compact form of filament 
also emphasises the need for more accurate focusing of the 
lamp in its reflector or other fitting. Some form of adjust- 
ment is therefore needed in order that the light centre of 
filament can always be brought into the proper position 
to secure the definite form of light distribution each fitting 
is designed to give. This is a most important feature, par- 
ticularly when dealing with very large units of light. The 
gas-filled lamp promotes the use of lighting equipment of a 
more effective and attractive character. When the various 
facts are examined it will be seen that they are in the main 
beneficial to the cause of good lighting and illuminating 
engineering. The gasfilled lamp will have a wide vogue in 


Fia. 1.—ORNAMENTAL STREET-LIGHTING UNITS.  A-—REFRACTOR 
AND GLOBE. B=DIFFUSING BALL. 
street lighting work. The problem in street lighting is that 
of distributing brightness, i. e., of reducing contrast between 
light source and illuminated surfaces. The gas-filled lamp, 
when equipped with suitable appliances. can be made to 
satisfy the problem, it measures up well on the point of 
efficiency and maintenance cost, and scores heavily in the 
other considerations of adaptability, convenience, appear- 
ance, reliability, and steadiness. A very marked advantage, 
as compared to arc lamps, is the reduced investment cost. 
The availability of lamp sizes up to 2,000 с.р. or more, 
with increase of efficiency as the size grows, will lead to the 
use of single units of lamps and the abandonment of clusters. 
The prismatic glass refractor, either in band or bowl form, 
when employed with gas-filled lamps, gives an excellent wide 
angle light distribution as required for street lighting. There 
is also available a variety of light density translucent plass- 
ware which gives good diffusion with high transmission (small 
absorption). Street lanterns for gas-filled lamps require to 
be suitably ventilated, thoroughly weatherproof and storm- 
proof, and made adjustable so as to permit ready and accurate 
focusing of the lamps. The latter point is essential where 
prismatic refractors are used. This would appear an oppor- 
tune time for the adoption of ornamental street lighting in 
Great Britain, in view of the success this form of lighting 
has had in the United States and Canada. This form of 
lighting with the smaller sizes of gas-filled lamps has a good 
field in suburban and residential streets. The requirements 
for industrial lichting are now provided for bv legislative 
codes іл the United States. Similar appropriate measures 
will, it is to be hoped, be taken in Great Britain in the near 
future. These rules constitute two fundamentals. for light: 
ing practice with gas-filled lamps. It is an absolute essential 
that some form of reflector or fitting be.used with.. gas-filled 
lamps in industrial lighting. and also that correct:and ample 
designs of reflectors and other equipment be employed. A 
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word of caution should Bere be given against the tendency 
to install these new lamps in the same reflectors or fittings 
in which other lamps were employed. General illumination 
with overhead lamps: forms the best practice for industrial 
lighting with gas-filled‘ lamps. This ia provided for generally 
under three systems? (1) Direct lighting, which employs 
scientific designs of steel vitreous enamelled reflectors; (2) 
semi-direct lighting. Under this system excellent results are 
given by a seipi-enclosed unit having a large over-reflector 
which makes the fitting independent of the ceiling, as ceilings 
are generally very unsuitable, if not entirely Jacking in many 
works: (3) Diffused lighting, which employs ‘opal glass 
globes: or other enclosures of diffusing glass supported by 
lanterns or galleries. The second or semi-direct svstem with 
semi-enclosed units forms in general the most effective system 
for industrial lighting, reducing to a minimum the number 
of points and the number of fittings and lamps required. 
The diffusing system has not the same possibilities for the 


Fic. 2.—INDIRECT LIGHTING OF A BANK. EQUIPMENT LOCATED 
IN THE TOP OF COUNTER RAILINGS. No OVERHEAD OR 
ExPosED FITTINGS. 


scientific distribution of the light as either the direct 
or the semi-indirect system. In both the direct and semi- 
indirect types of equipment, it is necessary that the reflecting 
surfaces be sufficiently large to ensure adequate reflection as 
well ae satisfactory diffusion. This point is too often neglected 
in ат attempt to reduce the cost. Direct lighting 15 satis- 
factory for many cases of mdustrial interiors where the lamps 
can be suspended at considerable heights—18 to 20 ft. or more. 
With direct lighting, however, particularly in case of a shallow 
open reflector, it is deeirable to employ the so-called '' dif- 
fuser caps, hung about the lamp to diffuse the light and 
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reduce the glare. While these diffusers cause some slight 
reduction in light, their use increases the actual effective 
illumination. Commercial lighting includes the lighting of 
shops. offices and similar interiors. In this field of service, 
the gas-filled lamp leads to general overhead lighting by 
single large lamps. under the following systems: (1) Semi 
indirect with simple opal glass hemispheres or ornamental 
bowls. There is a large field of application for such com 
pee units. replacing arm fittings and lamp clusters. (2) 
ndirect lighting. The light is reflected to the ceiling, from 
which it is again reflected and diffused about the room, pro- 
ducing when properly done the most agreeable and effective 
of illumination results from gas-filled lamps. (8) Diffusing 
кувет employing a ciffusing glass globe around the lamp. 
The first and second systems are the ones moet used ae the 


diffusing system does not give the eame opportunity for con- 
trolling the distribution of the light. The untutored user 
wil, in general, express & preference for the semi-indirect 
system, because of the general tendency to select a fitting 
with the source of light visible. It is remarkable, however, 
how the opinion of users changes once they have had an 
opportunity of trying properly designed indirect lighting. 
Extensive tests by Dr. Ferree in the United Statea have 
demonstrated that the eye suffers the minimum of fatigue 
under indirect lighting. A great variety of results are given 
by semi-indirect fittings, due to the difference in density of 
the glass employed and to inattention to the proper location 
of the lamp in the bowl. The glass bowls of semi-indirect 
fittings should be of sufficient density and give the greatest 
post diffusion with a minimum of absorption. Where 
owls of thin light glass are used the brilliancy is apt to be 
almst as objectionable as direct lighting For show window 
lighting the new lamp requires deep reflectors completely 
hooding the lamp, the latter being suspended in a vertical 
position. The gas-filled lamp in causing the obsolescence of 
direct lighting modifies the fitting into a bowl. and will tend 
to eliminate the fitting as such, and clear the ceiling and 
interior of all exposed lighting equipment. In display light- 
ing and lighting of exteriors, the gas-filled lamp has intro- 
duced what is known as flood lighting by the wide use of 
projectors for which the new lamps are specially adapted. 
Flood lighting is very widely applied in various fields of 
exterior lizhting. On the display side, it is usefully employed 
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in spectacular ilumination. Space does not permit more 
than a reference to the numerous other minor develop- 
ments -incident to the gasfilled lamp, among others 
the special application of this lamp to kinema projection 
work—on a new principle of surface source of light in 
place of a point source of light. Passing reference can 
also only be made to the use rendered possible by the high 
efficiency of the new lamp of special glass bulbs to give the 
quality of light required for (a) photographic work. (photo- 
graphic blue bulb), (b) or daylight quality of light for colour- 
matching (daylight bulbs); or (c) amber light and amber 
bulbs for producing soft-toned yellow light. 

The meeting was arranged with the co-operation of the 
Electrica] Contractors' Association, the National Association 
of Supervising Electricians, and the Association. of En- 
gineers-in-Charge. Mr. W. J. Rawlings (Puast-president of 
the Electrical Contractors’ Association) presided, and the 
discussion, while indicating appreciation of the possibilities 
of gas-filled lamps, dealt with various practical difficulties, 
and drew attention to the necessity of uniform and reason- 
ably long life, uncertainty in this respect having retarded the 
more general adoption of the lamp. 


* 


Electrolytic Treatment of Zinc.— Addressing a meeting 
of the Amalgamated. Zinc (De Bavay's), Ltd.. at Melbourne, in 
May, the chairman said that operations at the Risdon plant to date 
completely justified the confidence of the Board in the metallurgical 
efficienoy of the electrolytic method of treatment. The commercial 
indications furnished by the first unit were that when applied to 
operations on the basis of 100 tons of zinc per day, permanent 
prosperity was assured. The contemplated extensions at Risdon 
would inolude a lay-out to treat the residues from the zino plant 
and equipment for the production of lithopone, zine oxide, and 
allied producta, and of rolled zinc, sheets, and blocks. The company 
would not benefit from ite heavy expenditure on the electrolytic 
zinc works until it was in full operation. 
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Catalogues aud Ligis Accor WXUD ING ЁСЕ, 
LTD., 149, Leadenhall Street, London, Е.С. 3.—T wo bulletins relating 
to the " A. W.P.” electric arc- welding system applied to tramway 
and light-railway work ; No. 11 dealing with repairs to permanent 
way, rolling stock, and equipment, and No. 12 with plant and 
equipment. 

Messrs. E. BENNIS & Co., Lro., Little Hulton, Bolton.— (Леар 
“team for July has been issued. It contains contributions on the 
calorimetry. of coal, control and measurement of temperatures, 
craftsmanship in modern industry, fuel economy by insulation, the 
Still engine, and other matters. 

AUTOMATIC AND ELECTRIC FoRNACES, LTD., 281-3, Grays 
Inn Road, London, W.C. 1. — Eight-page illustrated circular 
describing the Wild-Barfield electric furnace. 

Messrs. Mossay & Co., LTD., 7, Princes Street, London, S. W. 1. 
--Twenty-pege fully- illustrated catalogue showing the Orwell " 
electric dorries built by Messrs. Ransomes, Sims & Jefferies. The 
pictures, in addition to showing parts of the vehicles, include 
views of electric milk vans, tipping wagons, refuse removal 
vehicles, railway delivery vans, ; also drawings of 2-—24 and 
34-ton chassis. 

LoNboN ELECTRIC STORES, Fulwood House, High Holborn, 
London, W.C. 1.—List giving prices and other particulars of 
standard D.C. shunt-wound motors for from 4 to 40 B. R. P.; в. p. 
induction motors from 3 to 18 B. H. P., and А.С. starters. 

Ток MANUFACTURING Co., LTD., Empire Works, West Ham 
Lane. London, E.15.— Price list (giving particulars, diagram of 
connections, capacities, weights and measures—metric and a 
prices—decimal and ordinary) of Tok rotary switches. 


Applications for British Trade Marks.—Below we give 
a summary of the recent applications for British trade marks in 
respect of goods connected with the electrical industries :— 

Design embodying steering wheel, tire, and wings. No. 389,266. 
Class 13. Parts of electric lighting and power sets. No. 389,264. 
Class 6. Aeroplanes, aero and marine engines, internal-combustion 
engines, and parts of electric lighting and power sets. Anstin 
Motor Co.. Ltd., Northfield, Birmingham. 

Design comprising four C s within a circle and cross. No. 388.018. 
Class 8. Paper or rubber-insulated electric cables. No. 388,019. 
Class 40. Electric wires covered with india-rubber. Callender's 
Cable and Construction Co., Ltd., Hamilton House, Victoria 
Embankment, London, E.3. February 3rd, 1919. 

Crab and tree design. No. 390,298. Class 13. 
fittings and accessories. J. A. Crabtree & Co., Ltd., 
Rustall Street, Walsall. April 17th, 1919. 

SSS (design). No. 390.156. Class 8. Telephonic instruments, 
Gent & Co., Ltd., Faraday Works, St. Saviour's Road East, Leicester. 
April 14th, 1919. 

Solar. No. 358,649, Class 4. Electric carbons. 
Carbon and Electrical Co., Ltd. Chadwell 
February 25th, 1919. 

FP. (initials embodied in design). No. 390,891. Class 8. 
Fitted electrical switchboards. Also No. 390,258. Electrical 
xoods included in Class 13. Ferguson, Pailin, Ltd., Edward 
Street, Higher Openshaw, Manchester. May 5th and April 16th, 
1919. 

The " Dome” (lettering embodied with view of dome of St. 
Paul's Cathedral) No. 389,749. Class 8. Dry cell batteries (not 
for medical purposes). William John Berry, 12, Hop Exchange, 
London, S.E. April Ist, 1919. 


For Sale.— Machinery, shafting, &c., at a Paisley factory 
(surplus Government property) ; tenders by August 14th. Squirrel- 
cage motors at National Aeroplane Factory, Aintree ; tendera by 
August 6th. 

On July 30th the stock of an electrical goods factor isto be offered, 
without reserve, by the Assets Auctions Co. Particulars are given 
in our advertisements to-day. 


Australian Steel Industry.—It is ааа that the Broken 
Hill Proprietary Co., which has already spent upwards of £3,000,000 
in connection with its iron and steel undertaking at N ewcastle, has 
under consideration a scheme for spending £300,000 upon the in- 
stallation of a plant capable of supplying the Government require- 
ments in respect of steel plates for shipbuilding. The company 
requires to be assured of a sufficient demand before proceeding. 


Dissolutions and Liquidations.— COLLINSON BROTHERS, 
electric light and power engineers, 8 and 5, Millergate, Brad- 
ford. Messrs. Percy and Frank Bell Collinson have dissolved 
partnership by mutual consent as from March 3186 last. The 
business is being carried on by Mr. F. B. Collinson, in partnership 
with Mr. Herbert Collinson, under the old style. 

BRITISH ELECTRON Co., LTD.—4A meeting is called for August 
25th, at 10, Marsden Street, Manchester, to hear an account of the 
winding up from the liquidator, Mr. S. Lingard. 

GLOBE ELECTRIO Co., Ltp.—Mr. W. A. J. Osborne, 119, Fins- 
bury Pavement, E.C.. has been appointed sole liquidator, in place of 
the late Mr. G. E. Corfield. 

NEWMAN ELECTRICAL Uo., 64, Newman Street, London, W. 1.— 
Mesars. E. C. Beman.& Т. L. Summers have dissolved partnership. 
Mr. Beman will continue the business under the same style end at 
the same place, and will attend to debts. Mr. H. Barlow will 
continue to represent the company in the Lancashire and Yorkshire 
district. 


Electrical 
21, Upper 


Fuller's 
Heath, Essex, 


Holldays.— The works of MESSRS. RANSOMES, Sins ‘AND 
JEFFERIES, LTD. at Ipswich, will be closed from August 4th to 
9th for the annual holidays. 


Sales ef. U.S.A. Electrical Distributore „Figures just 
made available show the business done last year by the three largest 
distributors of electrical goods—the General Electric Co., the 
Westinghouse Electric and Manufacturing Oo., and the. Western 
Eléctric Co. Both the General Electric and Western Electric 
figures are for the calendar year 1918, while the vou 
figures are for the fiscal year ended March 31st. 

Sales billed last year were :—General Electric, £216,815, 000 ; 
Western Electric, $145,226,000: and Westinghouse, $160,380,000. 
a total of $522,421,000. Both General Electric and Westinghouse 
showed a gain over the previous year, the former $20,000,000 and 
the latter $65,000,000. Western electric Bales dropped behind 
those for 1917 by 85, 000,000. 

Unfilled orders were as follows :—General Electric, January Ist, 
$80,000,000 ; Western Electric, January Ist, $26,265,000 ; Westing- 
house, April lst, $76,248,000, a total of $172,513.000. This total 
is less than that unfilled a year previous by about $84,000,000. On 
April 1st, 1918, however, W ‘esting house unfilled orders totalled 
$147,858 ‚000. 

The above figures, it is well to remember, do not represent 
altogether the regular products of thethree companies. Considerable 
war work was done, which changed the relative importance in the 
sales ladder of many of the companies’ normal products. More- 
over, there are included certain munition sales and electrical 
articles of a war nature never before manufactured. 

Furthermore, when making comparisons with previous years, 
care must be taken not to confuse values with volumes. It has 
been estimated that electrical goods, generally speaking, were about 
65 per cent. higher in 1918 than before the war. If a comparison 
of volumes is desired, the figure will be found useful. On this 
basis the volume of goods billed last year was around 50 per cent. 
more than the volume billed in the record pre-war year of 1913. — 
Fleotrical World. f 


‘Discharged Officer Wants an Opening. —A discharged 
wounded R.A.F. observer, with seven years practical and com- 
mercial experience of the electrical trade, is anxious to take charge 
of office and material for a private firm, His qualifications include 
accountancy and costing, and he will yo anywhere desired. Will 
firms willing to consider the case communicate with the ‘Editors, 
ELECTRICAL REVIEW ? 


Non-Ferrous Metal Industry Act.—Names of further 
licensees under this Act are given in the London Gazette for 
July 22nd. 


Exports to Germany.—The Export Licence Department 
announces that the blockade of Germany having been raised, an 
Open General Licence has been issued permitting the export of 
goods on List “С” to all parts of Germany without the necessity 
of obtaining individual export licences or observing any special 
formalities. Goods exported ria Holland need no longer be con- 
signed to the Standard Bank of South Africa, Rotterdam. In the 
case of Holland and Switzerland, consignment to the Netherlands 
Oversea Trust and Société Suisse de Surveillance коонотще 
respectively is no longer necessary. 


Sirocco War Record.— Messrs. DAVIDSON & Co., Les » 
of Sirocco Engineering Works, Belfast, have compiled a 24- -pege 
booklet giving particulars of the company's record in the war. A 
list of the men who joined the Colours is followed by one stating 
the names and occupations of those who made the supreme sacrifice. 
Under the war allowances fund upwards of, £10,000 has been dis- 
bursed. Illustrated notices appear respecting the part played in 
connection with the war by the works, and by the Sirocco manu- 
factures. such as drying plants, field kitchens, warship fans, 
merchant service fans, periscopes, tank fans, drying plants for 
explosives, and plants for cooling electrical machinery. To electric 
power stations alone 472 Sirocco induced or forced draught 
fans were supplied, and 91 plants were furnished for cooling poser 
station generators. 


Trade Announcements. Mn. Gro. Н. RATTLE, who 
has returned to civil life, has reopened business as an electrical 
engineer at Station Road, Oxted (Surrey). 

THE East KENT ELECTRIC LAMP Co. have opened premises at 
Station Road West, Canterbury. 

MESSRS. GLENISTER, WoODGER & SMITH'S, LTD., have com- 
menced business as estate agents and valuers at 262, King Street, 
Hammersmith, W.6. They will sell principally for the motor 
and general engineering trades, with which Mr. F. G. Woodger, 
one of the partnets, has been closely associated for many years. 
Mr. Sydney Smith, another partner, who has just been demobilised 
after 44 years’ service, was a lieutenant in the Wiltshire Regiment. 

THE CHLORIDE ELECTRICAL STORAGE Co. LTD., Clifton 
Junction, near Manchester, have appointed Mr. Donald Sinclair, 
A.M.LE.E. (until recently resident engineer at Glasgow for the 
G.E.C.) as their representative for Scotland and the English Border 
Counties—the district previously covered by Mr. E. €. Hart. Mr. 
Sinclair's address is Box 15, Royal Exchange, Glasgow. 

Messrs. MAITLAND & Co., electrical engineers, have removed to 
29, Princess Street, Manchester. 

THE IMPROVED SOLIDITE Co., LTD., have removed to extensive 
new works at Advance Works, Jews Row, Wandsworth, London, 
S.W. 18. 

MESSRS. SHIPTON & Co. have opened at 14, Great Queen Street, 
Kingsway, W.C. 2, as electrical engineers, telephone specialista, 
and factors, and desire to receive manufacturers’ catalogues, &o., 
of bells, telephones, and accessories, 
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Book М№обсеѕ, — 7ле Engineer Directory. No. 19. 
London: The Eagineer.—Thia ів an iron and steel trades directory 
and buyers’ guide, followed by an alphabetical list of the manu- 
facturers included in the directory, together with their telephone 
numbers and telegraphic addresses. A further section states the 
telegraphio addresses alphabetically and the codes used. 

"Anglo-Spanish Edition of the Bulletin of the Federation of 
British Industries," June, 1919. 

The Beama Journal. July, 1919. 
Kingsway, М.С. Is. net. 

Income and Excess Profits Taxes. “The Financial Timex 
Income-Tax Guide." Revised and Enlarged Edition. ls. net. 
London : The Financial Times. 


Tricity Show-rooms.—We are informed that the British 
Electric Transformer Co., Ltd., has taken premises adjoining 
" Tricity House." 48 and 50, Oxford Street, and is fitting them up 
as show-rooms for demonstrating the Tricity’ cookers, flame 
fires, table ware, &c., to contractors and their clients. The new 
premises will be ready early in September. 


London: King’s House, 


LIGHTING AND POWER NOTES. 


Abercarn.— The B. of T. has extended the E. IL. Order 


for six months. 


Aberdeen.— WarER Power.—The Electricity Com- 
mittee is to report upon the practicability of adopting water power 
for the generation of electricity. 


Aldershot.— PROPOSED Prick INcREAsE.— The U. D.C. 
has decided to apply to the B. of T. as a precautionary measure for 
an Order, enabling the price of energy to be increased if necessary 
to Is. per unit. 


Bacup.—PROPOSED LOAN.— The T. C. is recommended 
to make application for borrowing powers for £12,000 for exten- 
sions to the electricity undertaking. These will include a new 6.000- 
volt supply cable from the generating station at Rawtenstall to 
Bacup, which will more than double the present capacity. 


. Barnes.— PRICE Revision.—The contract tariff rate has 
been extended as follows:—3d. per week per 20-watt lamp 
demanded, with a minimum demand of two lamps. From the 
September quarter, charges will be Private lighting, 5d. per unit. 
without discount; power. cooking, and heating, 2d. per unit, with 
discount as follows: 1,000 units per month, 5 per cent. ; 1,500, 
10 per cent.; 2,000, 15 per cent.; 2,500, 20 per cent.: and 3,000, 
25 per cent. No alteration is to be made in charges for public 
lighting or charges under the rateable-value tariff. 


Bath.—AREa ExtTension.—Notice has been received 
from the Kingswood E.S. Co. applying for powers to supply elec- 
tricity in the district, 


Birmingham. PROPOSED Price IX CREASE.— It has been 
decided to ask the T. C., in the event of a 68. advance in the price 
of coal becoming operative, for power to advance the charges for 
electricity by 4d. per unit for lighting and jd. for L. T. power. In 
the event of the price of coal being advanced by a sum less than 
68., the advanced price for energy would be proportionately less. 


Cardiff. —YEAR’s WORKING.— The annual report on the 
working of the Corporation electricity department shows a total 
revenue of £79,712, against £60,172 ; expenditure, £56,522, against 
£46,742 ; interest and sinking fund, &c., £21,020, against £21,218 ; 
surplus, £2,170, against £1,788 deficit last year. Units sold 
increased by 1,656,323 to 9,367,906, and units generated numbered 
11,509,075, against 9,404,346 ; maximum load was 4,754 KW., and 
the power factor, 22°56 per cent. Consumers increased by 62 to 
4.354; connections, equivalent in KW., by 636 to 16,303 ; motors 
by 30, or 523 H.P., to 1,148, or 8,414 H.P. Income from street 
lighting has increased from £1,923 to £3.579, against £10,000 in 
pre-war times. Income from electric heating shows an increase 
of 37 per cent., or 769,542 units, whilst that derived from private 
lighting amounted to £40,225, against £39,416. Of the total 
units generated, 11,063.203 were supplied by the Roath power 
station, at а cost of 0°675d., and Eldon Road station was responsible 
for 445,872 units, at а cost of 2°19d. per unit. Steps are being 
taken to close down the latter station at the earliest possible date. 


- Colwyn Bay.—BuLk SuPPLY.—The U. D. C. has referred 
to a Committee а draft agreement submitted by the North Wales 
Power and Traction Co., under which Colwyn Bay will receive 
electricity in bulk from the company. 


Cowbridge and Penybont.—The B. of T. has extended 
the E.L. Order for six months. 


Croydou.—1NQUIRY.—No opposition was offered at the 
inquiry last week on behalf of the Ministry of Health into the 
B.C.s application for sanction to borrow £122,000 for extensions 
to the electricity undertaking. 

The town clerk explained details, and said that they were advised 
that if the national system of supply came about Croydon would 
be, geograpbically, on the fringe of the London system. Mr. 


Cramb (borough electrical engineer) said the position was likely to 
be extremely serious unless they could go on with this work, Mr, 
J. H. Rider said if the proposed improvementa were carried out 
there would be a saving of over £20.000 a vear. As they had not 
been able to get any proper offer of a bulk supply. his opinion was 
that the scheme now proposed by the Corporation waa the best. 


Exeter. Hoch or Wonk.— pon the request, of the 
National Union of General Workers, it has been resolved that the 
working hours of the day workers be reduced to 47 per week, and 
that the shift workers receive one shift otf a week. 


Great Harwood.— Time ExrENSION.— Тһе B. of T. has 
extended the E.L. Order for another six months, and the Council is 
renewing the application for & further extension. 


Ноуе.— МіхіІмсм Cuyarce.—The minimum charge of 
13s. 4d. for a consumption of less than 20 units in any one quarter 
is to be reimposed. 


Ной, —РвороѕЕр  ExTENsIONs.— The acting electrical 
engineer reported that he had received an application froma cement 
company about to establish works at Melton, near Ferriby. for an 
annual supply of about 14 or 15 million units for power. In order 
to carry cut the order no time must be lost in installing additional 
machinery. The Committee agreed that the firm be informed that 
the Corporation was willing to afford the supply. subject to agree- 
ment for a term of years, and subject also to the Corporation 
obtaining sanction to borrow the necessary money for plant. 

LoAN SANCTION.—The L.G.B. has sanctioned the loan of over 
4 100.000 for the extension of the electrical plant. The inquiry 
took place about a fortnight ago. 


Ipswich.— VEAR'S WorKING.—The annual report on the 
working of the electricity department for the year ending March 
3186 last shows a total revenue of £55,141, against £55.720 ; work- 
ing expenses, £48.651, against £40,301 ; interest, £5.936 ; appro- 
priated for loan repayment, K 7,532 ; other purposes, 4 355: leaving 
a deficit of 47.633. Consumers increased by 35 to 1,996 ; KW. con- 
nected increased by 28 to 8.360; motors connected numbered 930. 
or 5,077 H.P.; maximum load was: lighting and power, 2.205 KW.; 
traction, 424 KW.; capacity of plant. 3.511 Kw. ; units generated. 
7.478.784, ayainst 8,496,445: units sold 5.737.961, against 6,797.37“: 
public lighting 18,353, against 3.030; private lighting 687.220. 
against 840.197; power 4,486,810, against 5.245.494; traction 
545,578, against 708.653. Revenue from the electric vehicle garage 
increased by £537, or 173 per cent., excluding energy sold for 
charging vehicles, 58 065 units, which netted £380; 13 cars are 
being housed regularly. random vehicles in addition. The year 
under review has been the most difficult one in the history of the 
undertaking. Under pressure from the Ministry of Munitions and 
the Air Board, it was constantly being urged to take on new 
demands, the while it was overloaded. In regard to boilers, with 
every unit working. it was hardly ever poasible to maintain the 
normal steam pressure for any length of time, with consequent 
disastrous effects upon certain parts of the plant (notably turbine 
bladiny), its capacity, and working coste. According to promises 
given when ordered, & new boiler ought to have been ready for 
steaming in August, 1918. It was not, however, completed until 
December last, too late to afford relief. The frequent breakdowns 
which were experienced, 20 of which were serious, were the result 
of having to over-run the plant, and of the impossibility of laying 
off plant for repair. One result of the shortage of plant, the magni- 
tude of the demand, and the frequent breakdowns was to necessitate, 
upon very many occasions, the shutting down of the tramway ser- 
vices for portions of a day, the instructions of the Ministry of 
Munitions being that the tramways were in this matter to be the 
first to be sacrificed. But upon many occasions this step did not 


afford sufficient relief, and it was found necessary to call upon the 


large engineering firms to stop some of tneir motors for the time 
being, otherwise the whole supply would have had to be cut off. 
The serious position of the power station. as revealed in the early 
part of the year. awakened the Ministry of Munitions to the neces- 
sity of permitting the Corporation to place additional generating 
plant on order. Plans were prepared in March, 1918, for au 
extension of buildings, to provide for a new 3,000-Kw. turbo- 
alternator, switchgear, кс, the estimated cost, including the plant, 
being £50,000. The Ministry approved the scheme. except Ш 
regard to building extensions, and suggested that the plant should 
be put into the existing engine room, removing old plant for the 
purpose. On May 23rd a new scheme. on lines in accordance with 
the instructions of the Ministry, was submitted and approved. The 
scheme and estimate, the latter totalling 443.000, were passed by 
the Council on June 1%th, 1915: but as the proposals had to be 
finally approved by the Works Sub-Committee of the War Cabinet, 


it was not until August 3rd that a priority certificate was issued. 


enabling the makers of the plant to put the work in hond. So far 
as can be seen, it will be towards the end of August before it can 
be hoped to have the new plant running. 


Kingston-upon-Hull.—Yran's WORKINGd.— The annual 


report on the working of the electricity undertaking for the year 
ending March 31st, 1919, shows that the total income amounted to 
£111,369, an increase of £21,635. Working expenses were 
£105,258. The credit balance on revenue account was £39,110. 
and, after meeting interest and loan repayment charges (£38,552), 
and income-tax (£3,093), there was a shortage of £2,535 on the 
years working, which was partly met by transferring £1,591 from 
the reserve fund, the remaining adverse balance of £944 being 
carried forward. Loan instalments amounted to £21,473, and the 
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loan debt has been reduced by £88,397, whilst the sinking fund 
amounted to £202,172. The whole of the reserve fund has been 
applied ; capital outlay during the year was £17,888. Total unita 
generated numbered 25,964.370, against 26.413.170, and units sold, 
19.538,090, against 20.125.652. There аге now 5,359 consumers, 
the maximum demand being 8,560 Kw. The removal of Govern- 
ment restrictions have rendered possible the overbaul of the 
existing plant ; repairs to No. 1 turbo set have resulted in a saving 
in steam consumption of 20 per cent. There has been recently a 
large increase in the demand for energy, and the proposed measures 
for the superseding of the old plant are in hand. The Committee 
decided several months ago to consider the question of tariffs on 
completion of the present accounts, 


Kirkcaldy.—Y £AR's WonKiNa.— The annual report on 
the working of the electricity undertaking for the year ending 
May 15th last. shows that energy for the tramways has been 
charged at lad. per unit, against 14d. last year. Gross profit 
carried to net revenue account was 24.861, against £5,186, and 
after payment of interest and sinking-fund charges, there was a 
deficit of £875. Total income was £23,008; working expenses, 
418,147; interest on capital, €3,101 ; and sinking fund, £2,595. 
Total units sold numbered 2,462,262, or 4 per cent. increase: 
tramways, 734.840, or 2 per cent. increase ; public lighting, 39,279 
or 19 per cent. increase : private lighting, 219.295, or 7 per cent. 
decrease ; power, 1,468,848, or 6 per cent. increase. The number 
of consumers increased by 29 to 815; B.H.P. of motors connected 
by 67to 2,291 ; and the equivalent in KW. of heaters connected by 
3l to 183. The load factor was 27/7 per cent., and the maximum 
demand 1.012 Kw. Coal consumed per unit sold was 10°75 lb., 
against 9°75 lb. last year. 


London.—Pu5Lic LIGHTINGd.— The City Corporation 
proposes to grant to the City of London E.L. Co. a 50 per cent. 
increase on the pre-war contract prices for public lighting for a 
period of 12 months, to date from January let last, following the 
official declaration of Peace. The present price is 35 per cent. 
above the contract. 


Londonderry.—L.G.B. INquiry.—A L. G. B. inquiry was 
held into the application of the Corporation for a supplemental 
loan of £67,000 for extensions to the electricity undertaking. 


Matlock.—W ATER Pow kR.— Mr. Н. T. Cook, of London, 
consulting engineer, has presented a report upon a hydro-electric 
scheme. The two centres from which power can be drawn include 
the Bentley Book, which is considered the most suitable source. 

Prov. ORDER.—The U.D.C. has received notice from the Notts. 
and Derbyshire E.P. Co. of its intention to apply to the B. of T. for 
а prov. order. 


North Shields, —M. or Н. INguiry.—An inquiry was held 
on the 15th inst. by Colonel T. E. Ekin into the application by the 
Tynemouth Corporation for sanction to borrow £10,000 in ооп- 
nection with the electricity undertaking. At present the Corpora- 
tion receives energy in bulk from the Neweastle-upon-Tyne E.S. 
Co. under an agreement by which the Corporation had to run its 
steam plant during the winter months. Asa matter of fact, the 
company had been able to supply the Corporation with sufficient 
energy without the running of the steam plant, and the company 
is now prepared to enter into an agreement to supply the Cor- 
poration without the steam plant being used. It is, therefore, 
proposed to sell this plant, as the loans are not far from maturity, 
and the proceeds will go towards paying off the balance. It is 
proposed to install а 500-K Ww. rotary converter, and money is also 
required for mains and service extensions. In order to economise, 
it is proposed to change over part of the system to three-phase. 


Penang (Malaya).—Y EAR's WorKING.—The report for the 
year ending December 31st, 1918, on the working of the electricity 
supply department of the municipality of George Town shows that 
progress in the matter of extensions was almost at a standstill, 
owing to war restrictions, and progress in extending the supply to 
private consumers has about reached the limits of the capacity of 
the station and distributing network. Notwithstanding increased 
costs of all materials, it has been possible to maintain the supply 
without raising the price per unit sold. There were six faults " 
on mains during the year; 337 yards of three-core 0:025 in. bare wire 
main was laid, being an example of the engineer and manager's 
(Mr. 0. V. Thomas) bare wire system, insulated with “ Habrakol" 
manufactured by a local company under his patents. The firet 
example of the system, consisting of 800 yards of 0'05 aq. in. three- 
Wire, bare copper main, laid on specially designed bridges in 
cast-iron troughing, has been in successful operation since Sep- 
tember, 1910. Street lamps. disconnected under special war 
instructions, were re-connected in June ; 3,154 private installations 
were being supplied, representing an aggregate installed demand 
equivalent of 104,206 30-watt lamps; the net increase being 176 
installations, with an equivalent in 30-watt lamps of 5,119. During 
the war years the aggregate demand of private consumers’ instal- 
lations, including all consuming devices connected, expressed in 
equivalent number of 30-watt lamps, increased 52'2 per cent. in 
these four years. Owing to the overloading of the distributing 
cables, it became necessary to refuse all applications within certain 
town limits, excepting for supplies requisitioned for daylight hours 
only. Units sold totalled 2,070,045, against 1,925,694; public 
lighting, 279,208, against 262,491; private supply, 1,529.660, 
against 1,393,274; traction, 255.220, against 265.110; miscel- 
laneous, 3,557, against 4,819. Revenue earned showed an increase 
of 326,619, or 7 per cent. The department earned an average of 
198 cents per unit sold in 1918. The tramway department and 


all industrial motors were supplied at a flat rate of 10 cents per 
unit. Expenditure exceeded that of the previous year by 
$40,150 (23°8 per cent.). The year under review resulted in a 
gross profit of $201,265, representing a return of 18'7 per cent. on 
the total expended capital, against 20°3 per cent. the previous year. 
After payment of charges due to capital. there remained a net 
profit of $94,805, representing a return of 8'8 per cent. on the total 
expended capital. |! | 

The undertaking has now arrived at a stage when extensions of 
a comprehensive character are urgently needed. The proposals, 
delayed because of the impossibility of their execution during the 
war, include additional plant comprising a steam turbo-generator, 
boilers, condensing plant, &c., and additional feeder, sub-feeder and 
distributor cables. Would-be consumers’ applications are insistent 
and urgent. When the capacity of the undertaking has been 
enlarged, it will be possible to make important reductions in the 
charges. 

In December a flood occurred, and the whole supply was inter- 
rupted for 12 hours. Towards the end of the year the organisation 
was tried beyond precedent owing tothe amount of sickness caused 
by the influenza. 


Nadcliffe.— PRICH INcREAsE.—The price of electricity is 
to be increased by 75 per cent. over 1914 rates for private lighting. 
85 per cent. for power, and 50 per cent. for tramways, the increased 
prices to come into force from the end of the present quarter. 
Large users of power are regulated by the coal clause. 


Rhyl.—M. оғ Н. Inquiry.—A public inquiry was held, 
last week, on behalf of the Ministry of Health regarding the 
Council's application to borrow £10,500 for the development of 
the electricity undertaking. The local authorities are pushing on 
with the scheme. 


Richmond (Surrey). —Ркоровер Price INcREASE.— The 
Richmond E.L. and P. Co. proposes to inorease charges for electricity 
by a further 20 per cent., making 33 per cent. above the price 
fixed by the 1918 Act. 


Rotherham.—Loans RELIEF BiLL.—The Bill promoted 
by the Corporation for the purpose of making further provision in 
regard to certain loans raised for the purposes of the electricity 
undertaking came before the Committee of the House Commons 
last week. The Corporation has nearly completed an electricity 
undertaking, largely at the desire of the Government, at a cost of 
£823,000, and one of the objects of the Bill was to suspend the 
operation of the sinking fund, and the obligation to pay the first 
instalment of principal until March 31st, 1921. The generating 
station was built for war purposes, and it was hoped that it would 
be completed to a sufficient extent to be able to supply electricity 
in part in 1917, and in whole in 1918. It was now hoped to 
supply in September next. Under the terms of the Government 
Electricity Bill this undertaking would be taken over in two years’ 
time with existing liabilities, so that if the Bill were not passed 
the ratepayers would have paid £80.000 for nothing. The Com- 
mittee, in view of the special circumatances, decided to pass the 
Bill, which was ordered to be reported for the third reading. 


Rugeley.— E.L. ScHEME.— Having received a notification 
from the Rugeley Gas Co. with regard to its spplication to the 
B. of T. for statutory powers to supply electricity when occasion 
offered, the U.D.C. has decided to apply at once to the B. of T. for 
statutory powers to enable the Council to lay down the necessary 
plant and supply electricity. 


Sheffield.—Mixiwvux OCHaRGk.— Following upon the 
minimum charge of 13s. 4d. being, due to some misunderstanding, 
recently enforced without consultation with the Committee, it 
has now been decided that the bills which caused irritation shall 
be for the present withdrawn, and the whole question of charges 
reconsidered. 


South Africa.—MossEL Bay.—The offer of Colonel 
McKinery to provide a supply of electricity for a term of 7, 14, or 
21 years has now been withdrawn, owing to the delay of the 
Municipal Council in deciding and also owing to the advance in 
the cost of material. The work will now be undertaken depart- 
mentally by the Council at a probable cost of £30,000. 

WORCESTER.—A meeting of ratepayers adopted the scheme for 
augmenting the electrical plant at a cost of £10,000, and agreed 
to the Council raising a loan for the purpose. The Mayor stated 
that the demand for light and power had quickly outgrown the 
supply, and that the prospects for the future development of the 
town were very bright. 


Southport.— TENDERS ACCEPTED.—The tender of Messrs. 
Yates & Thom for two boilers at £5,100, and that of the British 
Insulated Wire Co. for cable, have been accepted. 


Stamford.—The application of the Urban Electric Supply 
Co. for an Order under the Statutary Undertakings (Temporary 
Increase of Charges) Act has been refused. 

PROPOSED PURCHASE.—The T.C. has deferred until October the 
question of purchasing the undertaking of the Urban E.S. Co., Ltd. 


Ventnor.—PRicE Revision.—The B. of T. has granted 
the Isle of Wight Electric Light Co. an order empowering it to 
raise the price of electricity to 9d. per unit. 


Winchester.— РовілсІлонтіха. — The agreement between 
the Corporation and the Gas Co. for public lighting is to end, and 
a new contract is to be negotiated giving the Council freedom to 
install electricity in any thoroughfare. 
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Wales,. — PRchHASE.—A Bil] is being promoted оп 
behalf of the Bedwellty, Gelligaer, and Mynyddislwyn U. D. 
Councils for the purchase of the undertaking of the Rhymney 
Valley General B. P. Co. for £9,000. The company obtains supplies 
in bulk from the South Wales E. P.D. Co. and the Powell Duffryn 
Collery. That portion of the undertaking situated within Gelligaer 
is to be sold to the Gelligaer Council for £6,783, and that 
. portion within Mynyddislwyn to the Mynyddislwyn Council for 
. 4200,:the other portion of the undertaking being taken over by 
Bedwellty.  —— | | 


Walsall.—YxaR's WoRKING.— Тһе revenue during the 
year ended March 31st last was £56,361, against £40,252, and the 
expenditure, £32,440, against £26,302. Although a net profit of 
only £895 was shown, the Committee had spent over £8,000 in 
wiping off outstanding debts on superseded plant, and these two 
items combined showed a balance of £9,030. Regarding an 
accumulated deficit of £8,000 a claim had been made ayainst the 
Ministry of Munitions in respect of this loss. 


Wendover.—Mr. W. A. Turnbull, electrical engineer to 
the Aylesbury T.C., has informed the P.C. that he has not pro- 
_ceeded with negotiations for extending the area of supply, and he 
offered to give particulars of the cost of a supply from Aylesbury, 
which would become one of the centres of supply. 


Wolverhampton.— YEaR’s WoRKING.—The annual report 
of the electricity undertaking states that the gross profit for the 
year amounted to £51,333, out of which the following charges had 
to be met:—Interest on capital, £13,177 ; repayment of capital. 
£19,803; leaving a net profit of £18,353. Fuel has increased 
to 4 82.624 this year, or by £15,035, despite the fact that, 
notwithstanding an increased output of 3.870, 070 units generated, 
the total fuel used was 5,151 tons less than last year. This ex- 
penditure was 79 per cent. of the total works costa. The total 
wages paid out of revenue were 422.544; war bonuses were £12,128. 
The wages increase amounts to 69 per cent. this year over last year, 
and the total bonuses are an increase on the basic rates of 1164 per 
cent. Repairs and maintenance showed an actual decrease of 
£217; the amount contributed by the department to the rates has 
increased to £4,798, and the capital charges have gone up to 
432.980, an increase of £95,197. Total revenue earned was 
£171,278, against £121,172 last year. Power and industrial 
supplies have increased by 2.414.943 units. The amount in the 
reserve fund now stands at £ 29.329. 


TRAMWAY AND RAILWAY NOTES. 


Bolton. NRW CARS. — Eight new cars are to be pur- 
chased of the bogg type. 


Burnley.— STRIKE. — The tramway employés struck work 
on Peace" Day and Sunday last because the Corporation refused 
their application for double pay and an additional day's holiday 
with pay afterwards to those compelled to work, with an ordinary 
day's pay for those not employed. The Corporation based ita 
refusal on the fact that Peace celebrations had been postponed 
until August 4th. 


Cardiff.— Yrar’s WonkiNG.— The annual report on the 
working of the Corporation tramway department for the year 
ending March 31st. 1918, shows a total revenue of £213,958, against 
4189,909: working expenses. £126,406, against £108.811; gross 
profit. £87,998, against £51,491; interest and other charges, 
4 22,357, against 4 22,697; sinking fund, £26,133, against £24,883: 
net balance. £27,144, against 422,974 ; rate relief, 4 5.000; depre- 
viation, £21.947, against £0.917; and balance, £197, against 
£16,027. Amount of sinking fund and loans repaid, £372.685, 
and other funds in hand, £142,928. Passengers carried numbered 
36,979,895, against 33.540.801, and units used, 3,328 845, against 
3.387.332. The new turbo-alternator worked satisfactorily, and the 
output from the station showed an increase of 2,110,219 units, 
with a.total output of 14,536,036 units. During the year only two 
breakdowns occurred, due to overhead equipment. The electric 
vehicle has been an unqualified success, and a distinct improve- 
ment upon the old petrol vehicles. 


Essex.—PRoPoskp Ілонт RatLway.—The Light Rail- 
way Commissioners held an inquiry at Southminster, last week, 
into the application for an order to construct a light railway from 
Southminster to Bradwell, a distance of 6} miles. The Commis- 
sioners reserved their decision until it is ascertained what support 
will be given financially to the acheme by the Government. 


` Falkirk.—5TRIKF.—Owing to a strike, the tramway 
services have stopped. The employés demand double pay for work 
. on public holidays, and have refused an offer of time and-a-half. 


Heworth.—RarrLLESs TRACTION.— It is hoped to have 
a railess trolley service running by Christmas, which it is 
thought will be a good preparation for the tramway system which 
will be ultimately required. 


Ipswich.—YEanx's WonkiNG.— The annual. report on 
the working of the Corporation tramway department for the year 
ending March 31st last, shows a total revenue of £38.500, against 
£34,817; working expenses £30,279, against £27,071; interest 
£3,162, against £3.244; loan repayment £2,487, against £2.113; 
leaving a net balance of £2,296, against £1,478. Passengers 


carried numbered 6,224,608, against units used. 
numbered 545,678, against 708,653. 

BRITISH TRAMWAY RAILS.— The T.C. has decided to buy tram- 
way rails from a British firm, although an American tender at 
£16 5s. per ton was 15} per cent. cheaper. It is said that a cargo 
of Canadian steel has arrived at Newport, Mon., the price, plus 


Atlantic freight, being less than home rates. 


Kirkcaldy.— YEaR’s WorKING.—The annual report on 
the tramway undertaking for the year ending May 31st last shows 
a gross profit carried to net revenue account of £8,365, against 
£6,092, and after payment of interest, sinking fund, and deprecia- 
tion, a net surplus of £2,327. Total income was 4 28,060: working 
expenses, £19,696 ; interest on capital, £3,204; sinking fund. 
£2,218; and depreciation, £501. Capital expended amounts to 
£99,787 ; sinking fund repaid, £30,347 ; depreciation, £7.859 ; and 
total interest to £44,178. Operating costs were 11°26d., against 
8'53d. per car-mile ; traffic receipts, 15 792d. per car-mile, against 
11°702d. ; receipts from passengers’ luggage were £162, against £147 ; 
36 accidents were reported, an increase of 5 compared with last 
year. The track is being kept in repair by the old methods. the 
estimated cost of which during the coming year is £2,000, but 
welding plant has been ordered. 


Lancashire.— Several collieries which should have been 
working in the Manchester and Bolton areas had to close down 
last Saturday (Peace Day) owing to во many of the men being 
unable to reach the pits at the proper time for descending. owing 
to the late starting of the local tramcar services. 


Liverpool.—New Cars.—It hae been decided to pur- 


chase 20 more cars of a similar type to those already in use. 


London.— TRAFFIC Inquiry CLOSkD.— As far as taking 
oral evidence is concerned. the Select Committee of the House 
of Commons, which has inquired into the reasons and remedy for the 
congested condition of London traffic, concluded its work last week. 
On July 17th the members were to meet to consider their report. 

ACCIDENT.—Late on Saturday night a fully-laden tramcar. pro- 
ceeding towards Kew Bridge along the High Street, Brentford, 
suddenly left the rails and overturned; 18 persons had to be 
medically attended. The car was removed on Sunday morning. 
This stretch of track is in a very dangerous condition, causing 
several cars to overturn within the last few months, but track 
reconstruction is proceeding, a considerable portion having already 
been relaid between Kew Bridge and Turnham Green. 

L.C.C. TRAMWAY FARES.—In a report submitted to the L. C. C., 
on Wednesday. the Tramway Committee states that the suggestion 
put forward that intermediate 4d. fares should be re-introduced 
might lead to a reduction in revenue of £217,000 per year. Nor 
does it consider the time opportune for re-instating ordinary 
transfer and return fares. It is pointed out that for Id. the L.C.C. 
carries passengers further than any other undertaking in London— 
14 miles compared with the next highest, East Ham Corporation, 
which gives 11 miles. A proposal was made that monthly or 
quarterly season tickets should be issued. 


Newport.—ELectRic VEHICLES.—llectric instead of 
the present horsed vehicles are to be adopted for scavenging. 


Penang (Malaya).—Yrar’s Workixa.—The report 
for the year ending December 31st, 1918, on the operation of the 
municipal electric tramways of George Town shows that the usual 
services were maintained. but with a reduced number of cars, without 
serious interruption. Maintenance was carried on under severe 
difficulties, as it was impossible to obtain requisite materials. As 
an example of these difficulties, it may be mentioned that worn out 
motor pinions on the cars were replaced by slightly less worn out 
pinions recovered from the scrap heap. Ап electric locomotive, 
for the special purpose of relieving the passenger cars of the heavy 
haulage of tin and tin ore for the Eastern Smelting Co., ordered 
from U.S.A. in 1916, as it could not be obtained from England in 
war time, was reported to have left America in July, 1918, but up 
to May last had not arrived. 

Traffic statistics show length of single track 11˙57 miles, and 
passengers carried 5.840.887, against 5,597,667. Revenue earned 
(passengers $156,832. 6'3 per cent. increase, and goods $4,740, 
5˙7 per cent. decrease) was $162,692, 5'8 per cent. increase. 
Operating costs were $97,200, or 24°5 per car-mile, or 3°36 per 
cent. increase. Charges due to capital amounted to $53.651, 
10:2 per cent. increase. The balance amounted 365.191, represent- 
ing a gross profit of 11°3 per cent., against the previous year’s 
record of 10°6 per cent. The net profit, after providing for capital 
charges, amounted to $11,840, representing 2 per cent. on the total 


6,069,771 ; 


' expended capital. 


Plans for the extension of the system were approved before the 
war. Thequestion is under consideration of modifying the original 
proposals by substituting the railless trolley system. 


Scotland. — TRamMways INDUSTRIAL CouNcIL. — A 
meeting was held in the City Chambers, Edinburgh, of repre- 
sentatives of the municipal tramways in the Scottish area to con- 
sider the appointment of a representative to the National Joint 
Industrial Council for Tramways. Mr. Peter Fisher, general 
manager of Dundee tramways, presided. The general opinion was 
expressed that if, along with the employés of municipal tramways, 
the companies and employés who work tramways in Scotland 
would fall into line with municipalities. it would be better to form 
a purely Scottish Industrial Council. The meeting was adjourned 
in order to ascertain if the companies and their employés were 
favourable to the project. 


South Africa.—^TRIKE.— The tramway men at Cape 
Town have struck work, and the servic? is at a standstill, 
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United States.—Giving evidence before the Commission 
investigating the cost of operations of the electric railroads, Mr. 
Tripps. chairman of the American Electric Association, predicted 
the early bankruptcy of electric tramways unless there was an 
increase in fares. 


Women Employés.— The last four female employés on 
Accrington Corporation tramways concluded their term of employ- 
ment on July 16th. 

Edinburgh T.C. states that in taking over the staff of the tram- 
way company it took over the agreement that the employment of 
women should be for the period of the war only. The present 
state of affairs only was being dealt with, and no deliverances were 
given as to what the Council might do in the future in regard to 
the employment of women. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Censorship Abolished.— The commercial cable 
censorship was abolished from midnight on Wednesday last. This 
will permit the reintroduction of private codes in telegrams for 
practically all countries outside Europe, except Japan, and French, 
Italian, and Portuguese possessions. New abbreviated addreases 
may be registered without restriction. In France, Italy. Norway, 
Portugal. Sweden, and Switzerland censorship restrictions are still 
in force. 


Canadian Telephones and  Telegraphs. — Statistics 
relative to telephone and telegraph companies doing business in 
Canada, covering the year which closed on June 30th, 1918, were 
tabled in the House of Commons recently hy the Minister of Rail- 
ways. According to the Electrical News, a substantial development 
of the telephone business is noted. The number of reporting com- 
panies increased from 1.695 in 1917 to 2.007 іп 1918. The growth 
ман greater in Saskatchewan than in any other Province; the 
Governments of Alberta and Manitoba own practically all of the 
telephone systems in the two Provinces. Saskatchewan is also a 
large owner of telephones, but there are, in addition, in that 
Province about 1,000 lines in the hands of private organisations. 
The capitalisation of telephone companies operating in Canada is 
given as $85,274,691, and the cost as 8104, 368,627. an increase of 
$10.000,000 as compared with 1917. Earnings of the companies in 
the 12 months under review amounted to 522.753,289, while operat- 
ing expenses totalled $13.644,524. Net earnings were $9,108,765 
in 1918. as compared with $8,025,855 in 1917. 

Coming to the telegraph companies, the figures presented show 
that on June 30th, 1918, their cost was placed at $10,226,988, а 
slight increase over the previous year, while the capitalisation of 
the companies having headquarters in Canada was $6.300,000. The 
gross revenue was $7,770,646, as compared with $7,272,755 for the 
previous 12 months. Operating expenses were 35,820,335, as com- 
pared with $1,940,228. The net operating revenue amounted to 
82.016.429. Wire mileage totalled 210,100, a slight increase over 
the previous year. The number of telegraph oftices totalled 4,664, 
as against 4,615 at the end of June, 1917. 


Telephone Express Service.— Mr. Р. Pearse, in Tuesday's 
Parliamentary debates, said that the restoration of the London 
telephone express service was under consideration. He was unable 
to fix a date when the London-Paris service would be available to 
the public: all the circuits available were fully occupied with 
(Government messages. 


War-Office Telegrams.— Mr. Churchill states that the 
number of telegrams sent on Government service from the War 
Office was—in January, 1919, 39,275; June, 1919, 16.228 : January. 
1914, 1.172. The number of cablegrams dispatched: January, 
1314, 138 ; January, 1919, 5,434 ; and June, 1919, 4,353. 

In addition, there were sent over the direct official wire to the 
British Expeditionary Forces in France and Italy and the Army of 
Occupation in Germany, 4,367 telegrams in January, 1919, and 
2,044 in June. 1919. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 
Australia.—Sypnrey.—August 27th. N.S.W. Railways 


and Tramways Department. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tender». 
September 10th. N.S. Railways and Tramways Department. 


D.C motors. Chief Electrical Engineer, 61, Hunter Street, Sydney. 


MELBOURNE.—August 27th. Necretary for Railways. Electric 
capstan for Newport power house (contract No. 32,381). Local 
representation, * 


VICTORIA, — August 19th, 


Supply of 
detectors, (J uly 18th.) 


P. M. G. a Department. 


Accumulators. (See this issue.) 


Beifast.— August 2nd. Tramways Committee. 20 to 


50 double-deck top-covered cars, complete, with trucks and elec- 
trical equipment. (July 18th.) 


Bradford. — August 15th. Corporation Electricity 


Department. Three water-tube boilers, superbeaters, stokers, &c., 
natural draught chimney-type cooling tower. (See this issue.) 


France.—Paris.—September 2nd. Administration des 


Chemins de fer de l'Etat. Electric equipment of а sub-station of 
the Bellevue Funiculaire. Particulars, Bureaux du Service élec- 
trique (2e division), 43, Rue de Rome, Paris. 


Grimsby.— August 11th. Electricity Department. Piping, 


electrically-driven pump, and tank. (July 18th.) 


Heston and Isleworth.—July 28th. U.D.C. 500-kw. 


rotary converter, transformer, switchgear, cable. (See this issue.) 


Manchester.—July 29th. Tramcar motors for Tramways 


Committee. Specification, &о., from J. М. M'Elroy, General Manager. 


August 8th. Electricity Committee. Опе 2,750-в.н.р. induction 


motor and switchgear ; one 2,000-Kw. induction motor-generator 
and switchgear. (July 18th.) 


New Zealand.—Dunepin.—August 6th. City Council. 


One 3,500-volt three-phase regulator. Five per cent. deposit.“ 


Redditch.—July 28th. U.D.C. High-pressure steam, 


exhaust and water-circulating piping. (July 4th.) . 


Rhyl.—August 7th. IJ. D. C. Electricity Department. 


Wigan.— August 2nd. Guardians. 16-Kw. steam dynamo, 


battery. wiring and fittings, &c., for the Poor Law Infirmary, 
Billinge. (July 18th.) 


A copy can be seen at the Inquiry Office of the Depattment of 


Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Australia.— P. M. G. Western Australia :— | 
Automatic Telephones (Aust.), Ltd.—50 automatic desk telephones, £186. - 


Naval Works Branch :— 


J. Wildridge & Sinclair, Ltd.—Electrically-driven refrigerating plant. 
Noyes Bros., and Siemens Bros. Dynamo Works, Ltd.— Electrical material: 
for Flinder's Naval Base. 


MiLLiICENT (S.A.).— Light and power plant for the town :— 
Kynoch, Ltd.—Power plant, £1,460. li 
Homewood & O'Niell.—Auxiliary power plant, £226. 

Н. George.— Poles, £194, and erection, £117. 

B. I. & Helsby Cables, Ltd.— Wires and cables, £515. 

Newton, McLaren, Ltd.— Generators, £289. 

Elder, Sinith & Co.—Switchgear, £240. : 

Homewood & O'Niell.— Meters, £102. 

Lawrence & Hansen.—80 street-light fittings and lamps, £74. 

H. George.—Erection of electric generating plant and outside distribution, 
£219. Tenders. 


Government Contracts.— The undermentioned contracts 


have been placed during June, 1919 :— 


Ministry of Munitions (War Office contracts) :— 


Bwitchgear.—Johnson & Phillips. 


(CROWN AGENTS FOR THE COLONIES.) 


Battery material.—Siemens Bros. & Co. 

Cable.—Connolly, Bros. 

Lux cells.—Chloride Electrical Storage Co. 

Telegraph apparatus,—Automatic Telephone Mfg. Co. 
Electric lighting materials. - Chloride Electrical Btorage Co. 
Telephones.— British L. M. Ericsson Mfg. Co. 


(INDIA OFFICE, STORE DEPARTMENT.) 


Cable.—W. T. Glover & Co. 
Cells. — Chloride Electrical Storage Co. 
Generating plant. — Lancashire Dynamo Co, 
Lamps. -G. E. Co.: Sherwood & Co. Du 
Telephones. — Peel-Conner Telephone Works; Automatic Telephone Mfg.. 
Co. 
(Post OFFICE.) 


Telegraphic apparatus.— Siemens Bros. & Co. 

Telephonic apparatus. — Automatic Telephone Co.; British L.M. Ericsson 
Mfg. Co.: North British Rubber Co.;: Peel-Conner Telephone Works ; 
Siemens Bros. & Co. ; Western Electric Co. 

Cable.—B.I. & Helsby Cables, Ltd. ; Fuller's United Electric Works ; 
Johnson & Phillips, Ltd.: London Electric Wire Co. & Smiths, Ltd. ; 
New Gutta-Percha Co., Ltd. ; Siemens Bros, & Co.; H. W. Smith and 
Co.; Union Cable Co.; Western Electric Co. | 


FORTHCOMING EVENTS, 


Tramways and Light Railways Association — Friday, July 25th, At 


3p.m. At Caxton Hall, London, S. W. Eleventh annual congress. 


British Science Guild.— Thursday, July 31st. At 4 30 p.m. Conference on 


"Patents in Relation to Industry," At the British Scientitic Producta 
Exhibition, Central Hall, Westininster. Chairman: Lord Moulton. The 
following will take part :—Sir R. Hadfield ; Mr. W. F. Reid; Mr. W. R. 
Boustield, K. C.; Mr. D. Leechman; Mr. W. M. Mordey; Mr. J. Swinburne; 
and Sir G. Croydon Marks. ; 


British Scientific Products Exhibition, Central Hall. Westminster. 


Open daily П a. m. to 7 p. m.; Saturdays 12 noon to 9 p.m. ; closes August 6th, 


114 


THE ELECTRICAL REVIEW. 


[Vol. 85. No. 2,174, JULY 25, 1919. 


NOTES. 


. Kinema Eye Strain.— An investigation, at the request 
of the Theatres and Music Halls Committee of the L C.C., into the 
prevention and cure of eye strain in kinema audiences is to be 
made by a Committee of Members of the Illuminating Engineering 
Society, Council of British Ophthalmologists, Physiological Society, 
and the kinema trade. 


Appointments Vacant. — Lecturer in Electrical snd 
Mechanical Engineering, for Wolverhampton Municipal Technical 
School (£273) ; Principal, for Technical School at Wolverhampton 
(£500); instructor in electric wiring, for Huddersfield Technical 
College (£200). For Liverpool University the following are 
required: — Assistant lecturer and demonstrator (Mechanical 
Engineering), (£250): ditto (Electric Railways), (£300) ; ditto 
(Telephony), (£250) ; design and drawing assistant lecturer and 
demonstrator (Structures). (£250); junior shift engineer for 
Crewe (£186); meter readers and fixers for Hackney; charge 
engineer (£19 ба. 8d. per month). for Norwich Corporation Elec- 
tricity Department; wireless telegraph operator (4350. + house 
ullowance for Colombo); Instructor in Mathematics and Physics 
(Electrical Engineering Department) (£300 + £39): Demon- 
strator and Assistant Lecturer in Mechanical Engineering (£300 
+ £39). and Demonstrator and Assistant Lecturer in Optics 
(Technical Optics Department) (£300 + £39), for the Northampton 
Polytechnic Institute: Mains Superintendent (£250). for Kent 
Electric Power Co. See our advertisement pages to-day. 


The Electrical Precipitation of Vaporised Silver.— 
In such a simple operation as melting silver, if the heating is done 
by a flame coming in contact with the metal, the vaporisation 
losses even from the solid metal, before it melts, may be consider- 
able. This is a phenomenon strictly analogous to the vaporisation 
(sublimation) of ice in a current of dry air at temperatures below 
the freezing point. To estimate its amount, we must know the 
vapour tension of solid silver below its melting point. While 
melting. and at higher temperatures, considerably more silver is 
volatilised, und the vapour tension curve enables us to calculate 
они for different temperatures of the gases in contact 
with it. 

One firm, using the tabulated vapour tensions, and measuring 
carefully the temperatures and amounts of the gases going through 
its furnaces, calculated that it was vaporising about $30.000 worth 
of silver per year. On the strength of this calculation it put in a 
Cottrell electrostatic precipitation plant (costing $25,000), and in 
the first year of ita operation collected just $30.000 worth of silver 
from the fume.—J. W. Richards, in the Journal of the Franklin 
Institute. 


A New German Low-Power Lamp.—4A new lamp is 
described in E. T., April 24th, that depends on the discharge of 
electricity in an atmosphere of neon. The lamp is built for 220- 
volt circuits, and has a consumption of 1 to 5 watts It is suitable 
for use as a signal lamp. or in places where inflammable gases 
are met with, as it is immediately extinguished if the bulb is 
damaged. The lamps may be used as polarity testers, insulation testers, 
and rectifiers. The glass bulb contains a mixture of neon and 
helium at & pressure of 8 to 10 mm. The cathode is of large area 
and hemispherical shape, and the anode, in the form of a wire. 
reaches to such a small distance from the edge of the cathode that 
a brush discharge starts, without external aid, at 220 volts. The 
voltage of the lamp sinks, when the discharge begins, to about 190 
volts, and the remaining 30 volts are absorbed im an external 
resistance. The cathode may be made of various metals, but поп 
ia preferred. owing to its easy production in the form of thin sheet, 
its small capacity for absorbing gas, and slight tendency to 
volatilise. The orange colour of the neon light is corrected by 
mercury vapour, and a pinkish-white colour is thus obtained. 
With p.. the lamp must be connected with correct polarity to 
the mains, and with А.С. the anode should not be too small in area 
and thickness relatively to the cathode. А 210-volt lamp with iron 
electrodes gives 0'44 Heffner С.Р. at 19'2 milliamperes, with 186 
volts across the lamp terminals, thus taking 4'03 watts from the 
line, and 9'2 watts per Heffner C.P.— Technical Supplement to the 
Review of the Foreign Press. 


Post Office Estimates.— The House of Commons, last week, 
went into Committee of Supply and considered a Vote of £25.273.922 


for the Post Office. Mr. Illingworth, in moving the Vote, said that . 


at the close of 1918-19 the profits of the Post Office amounted to 
46,500,000, which was the largest ever made. The estimated deficit 
on 1919-20 would amount to about two millions sterling. The 
Postmaster-General then dealt with the expenditure rendered 
necessary after acquiring the National Telephone Co.'s system in 
1914. At the time of its acquirement, he said, the wages and 
pensions paid by the company were not upon a liberal scale. For 
the last year of its control the company provided a sum of £13,000 
for pensions, which the Government immediately increased on 
taking over to £243,000. The salaries and wages were also increased 
by £158,000 per annum. The plant needed extensive repair 
and heavy outlay in capital to bring it to a satisfactory state of 
efficiency. Despite this, the dividend it would have paid, had it 
been an ordinary commercial concern, would only have been about 
1 per cent. lower than the 4'29 per cent. it was paying the National 
Telephone Co. at the time of acquirement, but to meet these heavy 
expenses a charge of only £500,000 had been transferred to the 
public. Therefore, it was obvious that either the undertaking 


must be run at a loss or the charges must be increased to the 
public. He was having a tariff prepared, and would ask the House 
to appoint a Select Committee to examine it. 

In London he proposed spending this year £250,000 on under- 
ground cables. while in the provinces £250.000 was being spent in 
laying underground cables in over 20 towns. The total cost of 
the projected work, including new exchanges and extensions, was 
£3,000,000, of which £1,000,000 would be spent this year. Since 
the Armistice they had put in over 60.000 telephones. He pro- 
posed introducing the multiplex telephone system. He hoped to 
кеі five messages over one wire at the вате time in each direction. 

London improvements would include the following :—New 
Clerkenwell exohange, to relieve Avenue and London Wall: 
Victoria, Hop, and Park exchanges to be extended ; new exchanges 
to be built on the site of the Inns of Court Hotel. at Bishopszate 
and at the Tower ; new exchanges in the West to relieve Holborn. 
Victoria, and Mayfair. Inouter London seven new exchanges would 
be built and five others extended. 

There was also a long list of towns in the provinces where 
improvements and extensions of the telephone service were to be 
undertaken. 

The efficiency of our telephone service, he contended. compared 
very favourably with that of New York. With regard to cables 
abroad their capacity had been considerably reduced during the 
war. Government truffic on them was 18 times more than before 
the war. 

Major Hurst called attention to the breakdown of the cable 
service. He asked the House to consider the effect on all business 
transactions and on the future of British exports. The same thing 
applied to the telegraph service. He complained of the extent to 
which cables were occupied by Press news. 

Lieut.-Commander Astbury said he knew the difficulties the 
Postmaster-General had had to contend with, but if the telegraph 
and telephone services had been in the hands of private companies 
those difficulties would not have produced the lamentable state of 
things that existed now. He suggested that the Government should 
hand back the telephone service to a private company.— financier. 


Iron Wire Transmission Llnes.—Mr. W. C. Heston, in 
the Electrical World, states that during the war, when copper was 
so expensive. an 11,000-volt line about 5 miles (8 km.) long, con- 
sistiny of three wires, each composed of six strands of No. 8 bare 
hard-drawn copper wire, was replaced with g- in. (77 mm.) gal- 
vanised stranded steel guy wire, as the load on the line маз light 
and the coppar was needed for & new transmission line to serve 
shipbuilding plants. At the end of this line there were two 50-KW. 
transformers stepping from 11.000 volta to 2.300 volts, feeding & 
small town having a load of about 15 Kw. During a heavy wind 
storm a tree fell on the 2.300-volt line fed by the above trans- 
formers,short-circuiting all three legs. The two 5uU-KwW. transformers 
were fused for the customary 150 per cent. load. but these fuses 
did not blow under the short-circuit on the secondary side of the 
transformers, because of the high reactance of the steel wire, which 
rises very rapidly as the current increases. The result was that 
two transformers were burned out. The trouble could obviously 
have been prevented by fusing the transformers for their rated 
load, or, in this case, even less, as the load was very light. 


Comparison of Overhead and Underground Lines.— 
Calculations are made in the May Budletin of the Schweizerische 
Elektrotechnischer Verein to compare the operating characteristics 
of an overhead and an underground three-phase line at 50.000 
volts, 50 cycles. For the same ohmic resistance the self-induction 
of the line plays a preponderating role in the case of the overhead 
line, while the capacity has a compensating effect in the case of 
the underground line. Neglecting the difference in the energy 
losses in the line, and allowing & voltaze drop of 15 per cent., 
it is shown that for a 100-km. transmission distance the capacity 
of the overhead line is limited to 100 amperes, while that of the 
underground line may reach 150 amperes. Surges due to sudden 
discharge of the line may give rise to five times the voltage rise in 
the overhead line than in the underground line. The cost would 
be 35.000 fr. per km. for the overhead line. and 75.000 fr. рег km. 
for the underground line.— Zech. Supp. to the Review of the Foreign 
Press. 


X-Rays for Mental Diseases.—The Bethlem Royal 
Hospital is about to install, as a gift from the president (Sir 
Charles Wakefield), and at a cost of £500, an X-ray apparatus for 
use in connection with the treatment of mental diseases. 


Inductance Calculations.—The method of calculation 
advocated in Mr. P. R. Coursey's paper on “Simplified Inductance 
Calculations. with Special Reference to Thick Coils,” recently read 
before the Physical Society of London, is based on an extension of 
Nagaoka's formula for single-layer coils. to include as well all 
ordinary forms of thick coils. Rosa's formula for thick coils is 
put into the same form as Nagaoka’, and its use enables a series 
of correction factors to be calculated for various coil thicknesses. 
By the aid of a single sheet of curves giving values of these correc- 
tion factors the inductance of any form of coil likely to be met 
with in practice may be readily calculated, using only one simple 
standard formula for all cases. Reasonable accuracy is obtained 
even in the limitiny example of a single turn of wire. The results 
arrived at agree well with other published charts, which are 
usually of more limited application, while the use of a single 
formula for all cases lessens the liability to error. It is also shown 
that Rayleigh and Niven's formula enables the calculation of the 
correction factors for very short coils to be carried out without 
having recourse to Nagaoka's more complicated expressions, 
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. Electric Furnaces in Germany. — According to writers 
in E.T.Z., May 8th, and Zeitschrift des Vereines deutsche 


Ingenieure, May 10th, the output of iron by the electric fur- ` 


nace hae not developed appreciably in Germany. The condi- 
tions for the successful introduction of this method were un- 
tavourable, despite the high cost of coal and ores and the 
constantly increasing wages bills. Again, owing to the 
urgency with which deliveries were required, there was no 
time for experimental work to be carried out. The author's 
view is that it is doubtful whether the melting of pig-iron 
electrically has yet any eignificance for Central Europe. Much 
depends on the peace conditions, which will govern raw- 
material supplies, &c. In the author’s opinion the types of 
furnaces brought out since the war are not of fundamental, 
technical or economic importance. Crucible and electric steels 
have assumed such an important position in Germany as to 
be designated by the name of precious (high-quality) 


steels. The following table shows the output of various kinds 
of these high-quality steels in Germany for the years given :— 
Crucible. Electric. 
Year. Crucible. Electric. Total. Per cent. Per cent. 
1908 .. 88,188 19,536 107,619 81.9 18.1 
1914 ... 95,096 89,336 184,432 51.6 48.4 
1915 . 109, 578 131,579 232,157 43.3 56.7 
1916 ... 110,473 178,585 989,057 38.9 61.8 
1917 ... 129,704 219,700 349,484 37.2 62.8 


These figures have been kept secret during the war. One- 
third of the above quantities was produced in induction fur- 
naces and two-thiras in arc furnaces, the induction furnace 
being preferred by the works producing high-quality steels. 
The average capacity of the electric furnaces built in Germany 
during the war was 6.7 tons. The number of works equipped 
with electric furnaces increased from 20 before the war to 
double that figure during the war. 

The figures for Austria-Hungary, while much lower, show 
sensibly the same ratios, except that two-thirds of the output 
was obtained from induction furnaces and the remainder from 
arc furnaces. 

As the resources of alloy metals in the Central States were 
low, measures of economy and the use of substitutes had to be 
resorted to. Nickel ran out, and while small deposits of 
molybdenum and tungsten were worked, they were far from 
sufficient to meet requirements. Chromium and vanadium 
were lacking, and the problem connected with the use of 
ferro-manganese was grave. Long before the war broke out, 
the opinion was general that the use of solid ferro-manganese 
as à reducing agent in steel manufacture was both unecono- 
mical and technicallv defective. The practice generally 
adopted had been to melt the steel electrically and add the 
ferro-manganese in the liquid form. This resulted in an all- 
round saving of 30 per cent. of manganese and in increased 
technical advantages. These precautions at the commence- 
ment of the war enabled the supplies of manganese to be 
eked out. When these supplies began to fail, and spiegel iron 
could not always be resorted to, the reduction was carried 
out with calcium carbide. The carbide was first of all added 
in the solid state, but afterwards the liquid process was 
adopted, the carbide being melted in the steel works. It 18 
stated that previous experience now shows that it may be 
possible always to deoxidise with carbide and to dispense with 
the manganese addition, provided proper care is taken and 
that the pig iron taken trom the mixer and placed in the 
converter contains at least l per cent. manganese. This 
method will probably be retained in the steel works, which 
have the suitable kind of pig. iron available. The consumption 
of manganese, which was also brought about by carburising 
with liquid spiegel, was kept down as much as possible by 
heating carbon— which was as pure as possible (coke with low 
percentage of ash, retort graphite, wood charcoal)—to white 
heat in a small electric furnace, and then adding it at once to 
the steel bath. Here also, in addition to the saving in man- 
ganese attained, there was the technical advantage of greater 
ease and a higher degree of carburisation than would have 
been obtained by the addition of spiegel iron. 

Electrolytic iron was used to meet the dearth of copper for 
such purposes as the manufacture of shell bands, and two large 
factories, each with a capacity of 200 tons per month, were 
erected. These factories were only just completed when the 
downfall came. It appears that electrolytic iron is too expen- 
sive for common use. When copper became unobtainable, 
brass was treated by oxidising the zinc and casting the 98 per 
cent. copper thus obtained into anodes for the electrolytic 
refinery. At a later stage brass gave out and bronze had to le 
used. Ав the tin could not be removed by oxidising, the 
bronze had to be used as anodes. This lead to considerable 
troubles, such as the formation of sludge (stannic acid), the 
necessity of raising the voltage, &c. Nevertheless, these diffi- 
culties were surmounted. A number of new works were 


erected for the production of aluminium.—Tech. Supp. to the · 


ev. of the Foreign Press. 


Spark Discharge and its Effect on Ignition.— The 
work described in Mr. C. C. Paterson and Dr. N. Campbell's paper, 
read before the Physical Society of London, on some characteristics 
of the spark discharge and its effect in igniting explosive mixtures 
was carried out at the National Physical Laboratory, at the 
instigation of the Advisory Committee for Aeronautics. The results 
have been communicated in a series of confidential reports to the 
Internal-Combustion Engine Sub-Committee of that Committee, 
which has now given permission for the publication of any parts of 
it which appear of general interest. 


The object of the investigation was to determine the relation 
between the electrical characteristic of a spark discharge and ite 
power of igniting explosive mixtures. Previous work on the 
subject is briefly reviewed. Certain general conclusions appear to 
have been established ; in particular, it has been shown that the 
energy dissipated in the discharge is not the factor of prime 
importance in determining its igniting power. But most of the 
previous work relates to the properties of the apparatus by which 
the discharge was produced rather than to the properties of 
the discharge itself. The scheme of the research is explained. 
An attempt was made to produce a form of discharge in which 
the current passing and the time for which it lasted could be 
controlled and varied. Preliminary observations showed tbat the 
attempt to obtain such a discharge had failed. The discharges 
obtained always consisted of a discontinuous series of individual 
sparks, each of which lasted for a time which could not be sub- 
divided. Quantitative measurements show that each of these 
individual sparks consists in the passage of a definite quantity 
of electricity across the gap, and representa the discharge of 
a condenser of definite capacity previously charged to the spark 


potential of the gap. Attempts to determine the duration of each 


of the individual sparks only led to a maximum 0'00005-second 
value being assigned to that duration ; there is reason to believe 
that the true value is considerably less than this maximum 
estimate. The limits to the conditions in which the discharge 


. will be discontinuous and of this form are considered. It was not 


found possible experimentally to obtain & discharge which was 
continuous, except when it took the form of an aro ог а brush. 
Some preliminary observations on discharges produced by an 
induction coil are desoribed. It is shown that such eparks, like 
those obtained by the discharge of & condenser, are characterised 
by the passage across the gap of a definite quantity of electricity. 
It is suggested, therefore, that this quantity, together with the 
form of the gap, may be sufficient to define the nature of the spark 
and to determine its igniting power. 

The second part of the paper deals with observations on the 
igniting power of spark discharges. It. is shown that discharges 
which consist of a series of similar sparks have the same igniting 
power as a single spark of the same character ; that is to say, that 
the ignition, if it occurs at all, occurs at the first spark. The 
results of the main experiments on the ignition of mixtures of 
petrol and air show that the igniting power of a spark increases 
with both the capacity discharging and the spark potential, but 
varies much more rapidly with the latter factor. The energy 
required for ignition decreases rapidly as the spark potential 
increases, and there is no indication that, if the spark potential 
were sufficiently increased, the energy required for ignition might 
not be reduced greatly beyond the least measured in these experi- 
ments—namely, about 0'0004 joule. The variation of the critical 
" intensity " of the spark (i. e., either capacity or spark potential) ів 
of the same nature as thatfound by other workers. The remaining 
experiments were made on hydrogen-air instead of petrol-air 
mixtures. The relation between the capacity and spark potential 
required for ignition is investigated more carefully. Indications 
are found of & phenomenon closely similar to the "stepped igni- 
tion" of Thornton, but the discontinuity seems to lie in the 
quality of the discharge rather than in that of the mixture. It 
is suggested why others have failed {to repeat Thornton's results. 
The influence of the electrodes on the igniting power is investi- 
gated. It is found that, with the same spark potential and the 
same capacity in parallel, the electrodes with the smaller radius of 
curvature give the greater igniting power. The material of the 
electrode appears to have no effect on the igniting power. Some 
incidental measurements on the proportion of hydrogen burnt in 
the explosion are discussed. The distinction between mixtures 
which will explode and those which will only ignite appears 
clearly; the distinction is independent of the igniting spark. 
Some practical applications of the results are considered. Direct 
experiments on an aeroplane engine show that the energy required 
for satisfactory ignition is very much less than that in the spark 
given by anordinary magneto or a battery and coil system. 


The National Foremen's Association Engineering, Ship- 
building, and Allied Trades.—The WEST LONDON BRANCH of the 
Association has moved its place of meeting to the Atlas Hotel, 
Seagrave Road, West Brompton; the next meeting will be on 
Saturday, August lOth, at 6.30 p.m. 


Windmills in Denmark.—During the coal famine 
caused by the war many attempts were made to improve the 
working of the windmills geared to dynamos to generate electricity. 
About 250 installations on farms and small estates have proved 
fairly satisfactory. Many experiments in this connection were 
carried out by the late Mr. P. la Cour, and a trial mill designed by 
him is still being used for observation purposes. During about 
one-third of the year there was either complete absence or excess 
of wind, and the force available was very variable. It was 
nevertheless found possible to save fuel for steam or gas-driven 
power producers. Thecost per KW.-hour from peat gas fired plants 
is approximately the same as from a windmill-driven installation. 
Attempts were made to design special three-phase dynamos capable 
of maintaining constant voltage independent of the speed of the 
mill, special attention being also paid to automatic adjustment of 
the sails in order to reduce the cost of attendance. A mechanical 
contrivance effects a turning movement of the sails, so that during 
very high winds these occupy a position parallel to the direction of 
the wind, thus avoiding damage to the mill. Attention has also 
been paid to gearing and bearings to minimise losses in trans- 
mission from the sails to the dynamo.— Zech. Supp. to the Rev. of 
the Foreign Press. 
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Copper prices.— Messrs. Frederick Smith & Со. report 
(Tuesday) :— 

Copper (electrolytic) bars, £118, an increase of £11 on the week ; 
electrolytic wire rods, £112 : H.C. wire, Is. 334. 

Messrs. James & Shakespeare report Copper bars, sheet and 
rod, £140, inc, £8; English lead, £24 5s. (dec. 10s.). 


Inquiries, —Makers of * Erenex ” rods, &c., the Hawkins 
Everett lightning arrester, electric heating apparatus for Linotype 
pots, and expanding bolts, are asked for. 


Bitumen Fumes.—Owing to the overheating of a cable 
in Ancoats, Manchester, bitumen fumes entered a house and 
stupefled nine persons. Fortunately, one succeeded in getting 
them out of the house in time to prevent fatal results. 


Machinery on the Farm.—The President of the Board 
of Agriculture and Fisheries has appointed a Departmental Com- 
mittee to arrange for the testing of machines likely to prove of 
value to agriculture. The secretary of the Committee is Mr. V. E. 
| Wilkins, Board of Agriculture, 72, Victoria Street, London, S.W. 1. 


„Educational Notes. Ох ORD UNIVERS Try. — Mrs. A. J. 
Sheppee has presented £2,000 for the foundation of a scholarship 
in Engineering Science. 


MUNICIPAL LIBRARIES,—A deputation from Manchester has 
asked the President of the Board of Education for assistance in the 
formation of an adequate technical library. 


Trans-Atlantic Wireless Reception.—W hen hostilities 
were opened between the U.S. and the Central Powers a conferenee 
took place between representatives of the Navy and War Depart- 
ments relating to the substitution of wireless telegraphy for cable 
service across the Atlantic to serve in the event of the failure of 
the cables. Ав а result, investigations were instituted to determine 
the most reliable receiving centres and the best means of eliminat- 
ing вігаув. The evidence indicated that local strays may depend 
upon several meteorological factors, which were separately investi- 
gated. The barometric pressure, soil temperature, sky conditions. 
absolute humidity. and potential gradient of the air did not have 
any measurable effects on the audibility of signals, but evidence 
was collected that appeared to indicate that the velocity of the 
wind and temperature of the air had a marked effect on the 
strength of local strays, which varied in strength inversely as the 
factors named. Furthermore, а marked agreement was found to 
exist between the relative humidity and the intensity of the strays. 
The extraneous electrical disturbances were found to vary directly 
with the intensity of the horizontal and vertical componenta of the 
earth's magnetic field. The solar radiation constant seemed to in- 
fluence the intensity of the strays to an extent differing at various 
stat ions. It“ was found that a given receiving station does not 
necessarily function equally well in receiving from all European 
transmitting station, and that comparatively little energy from 
the European stations passes beyond the Great Lakes. Devices for 
reducing the effects of strays were tested, and it was conclusively 
proved that helices do not possess any advantages over horizontal 
antennz, nor subterranean vertical antenna over low horizontal 
antenna. А promising device consists of a tuned reed associated 
with an electromagnetic system and an external acoustic resonating 
chamber. This device is more selective in its action than the usual 
form of telephone receiver, and also has the advantage of smoothing 
out spark tones into a clear musical note. An improved method 
of measuring the strength of wireless signals by a photographie 
record was devised. It is possible by means of this instrument to 
obtain a deflection of 2 mm. with signals having an audibility 
of 15.—Journal of the Franklin Institute, 


Illuminated Tramcar.— One of the features:of the Peace- 
Day celebrations at Sunderland was an illuminated tramcar got up 
to represent a medieval English castle. 


"Extensions to Clarence lronworks.— During the past 
few years much has been done to bring the Clarence Jronworks of 
Messrs. Bell Brothers, Ltd., Port Clarence, Middlesbrough, well 
into line with modern practice, particularly in regard to the lay- 
out of the furnace plant, with a view to economising labour. 
According to the Iron and Coal Trades Reriew a furnace with an 
automatic charger is now being erected by Messrs. Head Wright- 
воп & Co. The furnace is designed for а make of 1,500 tons of 
Cleveland iron per week. Its yas will be thoroughly cleaned, first 
by passing through an elaborate system of dust catchers, and, 
finally, by treatment in an electrical gas-cleaning plant by the 
Lodge Fume Co. The gas will be fired under boilers to raise 
steam for a Fraser & Chalmers high-pressure turbo-blower ; also 
for Cowper stoves for heating the blast. A gantry 850 ft. in 
length x 120 ft. span has been erected over the pig beds on the 
new side, and this carries two Herbert. Morris five-ton electric- 
magnet cranes, which serve to load the Cleveland iron direct into 
the railway wagons and to deliver the hematite-—the product of 
one of the furnaces—to a Lowca breaker. 

A shop has been erected for the production of special alloy steels, 
for which purpose a Héroult seven-ton electric furnace, built by 
Messrs. Thwaites Brothers, Ltd., Bradford, has been installed, the 
furnace and casting floor being served by a Herbert-Morris 16-ton 
crane. The 20-in. electrodes are automatically and electrically 
controlled, and the ingots are cast in groups of four, a system of 
gas-heating being provided for the moulds. The furnace has 
uniformly produced an average of 120 tons of special steel per 
week, the life of the roof being three weeks. 


their various works with power and chemical plant. 


Fuel Economy.—In a letter to the Times of the 18th 
inst., Mr. A. Hugh Seabrook points out that the discussion on 
Nationalisation of Coal Mines is deterring coalowners from 
taking up and developing the aystem of low-temperature distilla- 
tion. Enormous quantities of coal at present consumed to obtain 
colliery power could be saved by using colliery refuse now thrown 
on the dump. A small low-temperature distillation plant owned by 
the Oil Recovery Syndicate has been erected at Kirtling Street, 
Battersea, and has treated more than 2,000 tons of coal of different 
qualities with eminently satiafactory results in every case, and the 
residuary fuel recovered is admirably suited to open-hearth grates, 
and entirely avoids the smoke nuisance. Anyone interested in the 
process can, on production of a card, be shown the works at 
Battersea. s 


OUR PHRSONAL COLUMN, 


- The Editors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and 
also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


Station and Tramway Officials.—The South 
Shields Town Council, on the 18th inst., appointed Mr. ED GAH 
Maxon, deputy electrical engineer and manager, e 
to be borough electrical engineer, in succession to Mr. H. 
Ellis, appointed to Southampton. There were 44 Au o 
for the post. 

Major F. Barkit Низ, D.S.O., engincer-manager and 
secretary of the North of Scotland Electric. Light & Power 
Co., Ltd., has been appointed. engineer and manager of the 
Guernsey Electric Light & Power Co., Ltd. He is succeeded 
by Mr. A. F. Paterson as enginece and manager at Montrose 
and Brechin. Mr. S. Valentine becomes secretary of the 
company. 

Captain H. N. NUGENT, A.S.C.. 
fever at Ras-el-Thin, near Alexandria, 
Colne Electricity Works. 

Mr. L. A. GoMERSALL, of Erith, has been appointed assistant 
borough electrical engineer and assistant tramwaxs manager 
at Keighley at 4300 per annuus. 

Mr. G. W. CALVERLEY, who for the past eight vears has 
been on the staff of the Yorkshire Electric Power Co., has 
resigned, having obtained another position. 


General.—Messrs. Hills and De  LoTBINIERE (Brig.-Gen. 
E. Н. Hills, F. R. S., and Major-Gen. A. C. J. de Lotbiniére, 
C.B.) have secured oflices at 9. Victoria Street, Westuiinster, 
S.W., and have commenced work as consulting engineers. 

The Times states that Mr. A. Roberts has been appointed 
electrical engineer. and inspector to the Corporation of Lon- 
don, in place of the late Mr. H. R. Mott. 

After 47 years’ service, Mr. THOMAS CLARKE has retired 
from the post of senior telegraph overseer at the Manchester 


Central 


who has died from typhoid 
was on the staff of the 


G.P.O. 
According to the Times, Mr. Јонх NEWLAN DS, C.B.E., 
C. I. F., late controller of the Central Telegraph Office, London, 


has been presented with a silver tea and coffee service on 
his retirement from Post Office service, after about 50 years’ 
service. 

Professor FiNprAY, of Aberystwyth, has been рш to 
the Chair of Chemistry at Aberdeen University, in succession 
to Professor Soddy.—Times. 

Мг. Е. E. Kennarp, B. Sc., MI. I. E. E., late of Messrs. Sie- 
mens Bros., and Goldsmiths College, New Cross, sails for 
Colombo on the 25th inst., to take up an appointment at 
the technical school there. 

Councillor R. J. WiLsoN, acting chairman of the Sunder- 
land Electricity Cominittee, has been seriously ill. 

On Monday, at St. George’ s Church, Hanover Square, the 
marriage took place of Captain LesLie Cark Gamace, M. G., to 
Miss Миң, Hirst, elder daughter of Mr. and Mrs. Hugo 
Hirst, of Fox Hill, Reading | 

Mr. Josera V. Git, A.M.LE.E. who for the past four 
years has acted as assistant electrical engineer to Messrs. 
Matthews & Yates, Ltd.. Swinton, has resigned that post to 
take up the position of chief electrical engineer to Air-Plants, 
Ltd., 312, Deanspate, Manchester. 

Mr. HOLBROOK GASKELL, O. B. E., M. I. E. E., A. M. I. Mech. E., 
has resigned the position of chief engineer to the United 
Alkali Co., of Liverpool, Widnes, Spain and U.S.A., and has 
joined the board of Drake & Gorham, Ltd., as managing 
director, to take charge of industrial applications of electri- 
city, the company's works, and the vehicle business. During 
the 18 years that Mr. Gaskell has been with the United 
Alkali Co. he has had a life experience in the equipment of 
Messrs. 
Drake & Gorham have been handling some big contracts dur- 
ing the last few years, including a complete generating station 
with an output of 10,000 Kw. and arranged for extensions up 
to 20,000 KW., also another station with 3-geared MEE seta 
each of 1 „O00 KW. 


Roll of Honour. — Mr. Norman WINTLR, who is on the 
staff of the St. Helens Cable and Rubber Co., of Warrington, 
and who served in Gallipoli and France, w here he was twice 
wounded, has been awarded the Military Medal for gallantry. 

Temporary Second Tieut. J. M. Tw EEDIE Horse, R. E., 
who has been awarded the Military Cross, is a certified elec- 
trical engineer in the Transvaal. . 
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Obituary.—Pnor. A. W. WARD.— The Times records the 
death of Mr. A, W. Ward, Professor of Physics at Canning 
College, Lucknow, since 1889. 

HERR Еми, FiscHER.—The death is announced, at the age 
of 67 years, of Herr Emil Fischer, a celebrated German 
chemist. In 1902 he received the Nobel prize for chemistry. 

LORD RAYLEIGH, O. M., F.R.S.—The death of Lord Ray- 
leigh closes & career of research lasting over more than half 
a century. He was born in 1812, and educated at Cambridge 
University, where he succeeded Clerk Maxwell in 1879 as 
Cavendish Professor of Experimental Physics, a position 
which he occupied until 1884; there he carried out determina- 
tions of the absolute values of the electrical units, of the first 
Importance, and organised the teaching of physics. He was 
a finished mathematician, and effected important advances 
in almost every branch of physical science; as the discoverer 
of argon, in collaboration with Sir William Ramsay, he stood 
in the front rank of chemists. For 18 vears he was professor 
of natural philosophy at the Roval Institution; he was chair- 
man of the Executive Committee of the National Physical 
Laboratory, scientific adviser to the Elder Brethren of Trinity 
House, secretary and president of the Royal Society. and 
Chancellor of the University of Cambridge. Lord Rayleigh 
was universally esteemed throughout the scientific world, 
was an Officer of the Legion of Honour, and a foreign member 
of tbe Institute of France, and during the war rendered 
valuable assistance to various Government departments. 


NEW COMPANIES REGISTERED. 


British Transmission Co., Ltd. (156,968).—Private com- 
pany. Registered July 12th. Capital, £5,000 in £1 shares. Manufacturers 
ot and dealers in engines and power transmission gear of all kinds, manu- 
facturers of and dealers in motor vehicles (petrol, electric or otherwise), cycles, 
ships, boats and aircraft, &c. The subscribers (each with one share) are: 
P. Butler, 119, Fortress Road, London, merchant; R. Pentony, Kenilworth, 
Newport Road, Stafford, engineer. The first directors are: R. Pentony, P. 
Butler, | R. B. Cole (Caledon, Bridge of Weir, Renfrewshire), H. "ainsh 
(Fotheringay Road, Glasgow), and R. K. Manson (Darnley Road, Pollok- 
shields, Glasgow). Qualification, £10. Solicitor: A. N. Nain, 157, St. Vincent 
Street, Glasgow. Registered office: Craven House, Kingsway, W.C. 


International General Electric Co. (Incorporated).—Part;- 
culars of the International General Electric Co. (Incorporated) were filed at 
Somerset House on July lJth, 1919, pursuant to Sectioa 274 of the Companies 
(Consolidation) Act, 1908. The company was incorporated in New York on 
January 17th, 1919, for the purpose ol manufacturing, exporting, importing 
and 1 1 in electrical and other goods, &c. The capital is 20,000,000 
dollars in 10,000,000 7 per cent. cumulative preferred and 10,000,000 common 
stock. The British address is 83, Cannon Street, E.C., where W. C. Lusk 
is authorised to accept service of process and notices on behalf of the company. 
The file number is 1731F. | 


Hurst Electrical Plant, Ltd. (4,738).—Private company. 
Registered in Dublin July 7th. Capital, £25,000 in £1 shares. To take over 
the business of dealers and manufacturers of every kind of clectrical plant 
carried on as the '' Hurst Electric Manufacturing Co." The first directors 
are: А. E. J. Hurst, Feddans, Marlborough Park, Belfast, electrical engineer ; 
I. Н. Hurst, Largy, Bawnmore . Road, Belfast, electrical engineer; J. A. 
McKee, Parkville, Antrim Road, Belfast, electrical engineer; T. F. 
Mackie, Belhaven, Deramore Park, Belfast, engineer, Suain ation: 500 
shares. Solicitor: D. G. Dickson, 16, High Stree., Belfast. egistered office : 
Brewery Buildings, Sandy Row, Belfast. 


Lamlok, Ltd. (157,017).—Private company. Registered 
July 14th. Capital, 22,000 in £1 shares. To acquire the business of con- 
sulting engineers, patentees, manufacturers and dealers in electric lamps and 
other fittings carried оп at 36, Rusthall Avenue, Chiswick, under the firm of 
Lamlok. he subscribers (each with one share) are: C. G. M. Bennett, 21, 
FitzJames Avenue, Kensington, W.14, engineer; C. Н. Jeffcoat, 36, Rusthall 
Avenue, W.4, engineer. Life directors: C. G. M. Bennett and С. H. Jeffcoat. 
Solicitors: Phillips and Cheesman, 23, Havelock Road, Hastings. Registered 
office : 36, Rusthall Avenue, Chiswick, W.4. 


Central Motor Institute and Engineering Co., Ltd. 
(156,934).— Private company. Registered July llth. Capital, 23.000 in #1 
shares (2,000 ordinary and 1,000 founders). To establish at Nos. 112a, 1144. 
116a and 118a, Finchley Road, N., or elsewhere, a school of practical and 
theoretical education in driving and repairing internal combustion, gas, oil 
or steam engine or electric motor or any vehicle propelled by such engines, 
&c. The subscribers are: Capt. H. Atherton, 118a. Finchley Road, J. W., 
“AW ordinary and 375 founders; Capt. A. C. Cookson, 1184, Finchley Road, 
N.W., 500 ordinary and 375 founders; C. Djakelly, 34, Antrim Mansions. N., 
1.000 ordinary and 250 founders. Directors: Capt. H. Atherton and Capt. 
А. C. Cookson. Solicitors. Shield and Mackarness, 7. Union Court, Old 
Broad Street, Е.С. Registered office: 112а-11Ва, Finchley Road, N. 


Cox Carburetters, Ltd. (156,936).—Private companv. 
Registered July llth. Capital. £50,000 in £1 shares (10,000 vendors). Ob- 
jects: To carry on the business of manufacturers and factors of and dealers 
in carburetters and accessories thereto, and parts thereof, and other devices 
or apparatus for the vaporisation or admixture of liquid or gaseous fuels for 
internal combustion engines, &с. The subscribers (each with one share) are: 
Н. С. Holder, Nansley House, Hartleburv, Worcestershire, gentleman, A. Cox. 
Mawlech, Olton, Warwick, engineer. Permanent directors: А. Cox, R. С. 
Holder and J. A. Holder. Qualification, £500. A. Cox is a director of Blume 
fields. Ltd. Solicitor: S. Vernon, 83, Colmore Row, Birmingham. Registered 
office : 70, Lower Essex Street, Birmingham. 


Mead & Jeffery, Ltd. (156,944).—Private company. 
Registered July llth. Capital, £1,000 in £1 shares. To acquire the business 
ef electrical engineers and contractors carried on by A. G. Mead and C. Н. 
Jeffery at B. The Avenue, West Ealing, under similar style. The subscribers 
‘each with one share) are: А. G Mead. 23, The Avenue, West Ealing, Wi. I3. 
electrical engineer; C. Н. Jeffery, 16, Drayton Gardens. West Ealing. W.i3. 
‘lectrical engineer. Directors: А. G Mead and C. Н Jeffery. Solicitor. 
Savory & Co.. 222, Strand, W.C.2. Registered office: 23. The Avenue, West 
Ealing. 


Scottish Electrical Accessories, Ltd. (10.496).—Private 
company. Registered in Edinburgh on july Ist. Capital, £5.000 in £1 shares. 
Electrical, mechanical and general engineers and contractors, &c. The sub- 
scribers (each with one share) are: F. C. Gardiner, 14, St. Vincent Place. 
Glasgow, shipbroker; C. Ker, 115, St. Vincent Street, Glasgow, chartered 
accountant. The first directors are: F. C. Gardiner and C. Ker. Secretary: 
H. C. Ferguson. Registered office: 53, Bothweli Street, Glasgow. 


Cooper & King, Ltd. (157,008).—Private company. 
Registered July 14th. Capital. £1,000 in £1 shares. Mechanical, agricultural, 
electrical, hydraulic, sanitary and general engineers, &c. he subscribers 
(each with one share) are: R. G. Cooper, 6, go Street, Cardiff, electrical 
engineer; C. King, 29, Cardiff Road, Llandaff, «ngincer. The first directors 
are: R. G. Cooper and C. King. Solicitors: Jenkins and Howell, Church 
Street Chambers, Cardiff. Registered office: 37, Westgate Street, Cardiff. 


Reliance Telephone Co., Ltd. (156,9148).—Private com- 


pany.—Registered July llth. Capital, £25,000 in £1 shares. Manufacturers 
of and dealers in electrical machinery and appliances, especially telephones, 
telephonic apparatus, wires апі cables, &c. Phe subscribers (each with one 
share) are: К. C. McC. Poulter, 71а, Queen Victoria Street, E.C., solicitor; 
C. T. Taylor, 82, Salisbury Road. Harrow, solicitur’s clerk. Directors: A. L. 
Collins, i H. Smith and E. Silbermann. Solicitor: R. C. McC. Poulter, 
71a, Queen Victoria Street, E.C. i 


A. L. Underwood, Ltd. (156,932).—Private company. 
Registered July llth. Capital, £12.000 in £1 shares. To acquire the business 
carried on by A. L. Underwood at 3. Queen Street, E.C., and the Albert 
Works. Forty Acre Lane, Canning Town, and to carry on the business of 
mechanical and electrical engineers, motor-car manufacturers, &c. The sub. 
scribers (each with one share) are: А. L. Underwood, 3, Queen Street, E.C.4, 
engineer; А. M. Callow, 1, Catherine Street, Сиу Road, E.C., electrical 
engineer. Director: A. L. Underwood. Solicitors; Maddison & Co., 13, Old 
Jewry Chambers, E. C. 2. 


- 


Telephone Supplies, Ltd. (156,950).—Private company. 


Registered July lith. inital, £20,000 in £l shares. Manufacturers of and 
dealers in electrical machinery and appliances, especially telephones, telephonic 
apparatus, wires and cables, е. The subscribers (each with one share) are: 
К. C. McC. Poulter, 71а, Queen Victoria Street, E. C., solicitor; C. T. Taylor. 
N2, Salisbury Road, Harrow, solicitor's clerk. Directors: A, L. Collins, 0, 
Upper Berkeley Street. W.; J. H. Smith. 15. King Street, Baker Street, W.. 
solicitor; and Н. P. Smith, 8, Craven Hill, Lancaster Gate, W., director of 
Chadwick & Co., Ltd. Solicitor: R. C. McC. Poulter, 712, Queen Victoria 
Street, E.C. 


J. Е. Irvine & Co., Ltd. (10,510).— Private companv. 
Registered in Edinburgh July 4th. Capital. £4,000 in £1 shares. Objects: 
To construct, repair, maintain and run installations, wires, cables and other 
work oí everv kind for the supplv and distribution of electricity. The sub- 
scribers (each with one share) are: J. Е. Irvine, West Newport, Fife, electrical 
agent; Mrs. D. E. Irvine, Brambleband, West Newport, Fife. The first 
directors are: J. F. Irvine (managing director) and Mrs. D. E. Irvine. Secre- 
tary: J. Husband. Registered office: City Hall, Dock Street, Dundee. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIBS, 


Anglo-American Telegraph Co., Ltd. (2,891C).— Capital, 
27.000. іп £388,360 ordinary, 3.305.820 preferred and 23,305,820 deferred 
ordinary stock. Return dated May 23rd, 1919. All stock issued. £600,000 
paid. 26. 400, 000 considered as paid.. Mortgages and charges, nil. 


Bastian Meter Co., Ltd. (53,304).—Capital, £20,235 10s. 
in 68,942 ordinary shares of Ss. and 3,000 preference shares of £1 each. 
Return dated May 13th, 1919. 39,672 ordinary and 2,011 preference shares 
taken up. £3,082 105. paid, being 5s. per share on 4,272 ordinary and 15. per 
share on 2,011 preference. £8,850 considered as paid on 35,400 ordinary. 
Mortgages and charges, nil. 


Birkdale District Electric Supply Co., Ltd. (70,259).— 
Capital, £50,000 in £5 shares. Return dated May 7th, 1919. 9.200 shares 
taken up. 45 per share called up on 6,000 and £4 10у. per share оп 3,200. 
£44.400 paid. Mortgages and charges, £5,000. 


CITY NOTES. 


ЖЕ . . Mr. W. F. Hamilton, K. C., presiding at 
Anglo-Argen- the annual meeting held on July 14th, said 
tine Tramways that peace had only just been signed, and 

Co., Ltd. there had so far been no material reduction 
x in the price of coal. Their supply com- 
pany, being a German company, was black-listed, and so was 
unable to buy fuel from any part of the British Empire or 
from the U.S.A. The board endeavoured, but in vain, to per- 
suade our Government to allow them to purchase British coal 
upon the condition that it should be used only for generating 
the power to be supplied to their company. The ground of 
the application was that the prohibition seriously injured this 
company and benefited the German company by increasing 
the profits it made upon its contract with their company for 
the supply of power. The name of the supply company was 
removed from the black-list towards the end of April, but 
sufficient time had not yet elapsed for any material benefit 
from the removal to be felt. The traffic receipts were £209,131 
in excess of the year 1917. Indeed, they nearly touched those 
of the record year, 1913. The key of the whole situation. was 
the cost of electric energy. The supply company mostly used 
hard wood, spoilt maize and grain as fuel. In 1913, their record 
year, the average cost of current per KW.-hr. was 1.45d., and 
in 1918 the cost was 3.66d. With a car mileage of 50,872,935, 
£346,500 was charged to revenue under the head of traction 
in that year, whereas in 1918, with 53.118.576 miles. the 
amount was £891,632. They had thus now to pay for power 
about £545,000 more to earn the sarne trattic receipts. The 
directors regretted that, having regard to the uncertain labour 
position and to the cost of current during the first five months 
of this year, they were unable to recommend the distribution 
of any part of the £53,049, standing to the credit of the profit 
and loss account, by way of dividend on the first preference 


shares. After referrinv to labour troubles, the speaker con- 


sidered the question of fares. When their concession was 
granted a uniform fare of 10 cents was sanctioned upon the 
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ground that it was fair in the interests of the City of Buenos 
Ayres, and was sufficient to give an adequate return upon the 
capital already invested and to be invested in the company. 
Within the last four years, however, wages and the cost of 
coal and materials had increased by leaps and bounds, and the 
expenditure on wages and materials was not likely to become 
les. In London, Paris and other French cities, and in 
Brussels, tramway fares had been raised from 20 to 50 per 
cent., and railway passenger fares in the United Kingdom had 
been increased by 50 per cent. The municipality, therefore, 
could not help recognising that their application for permis- 
tzion to raise the 10 cent fare by 20 per cent. only to 12 cents 
was most reasonable, especially taking into consideration that 
since 1913 they had paid no dividend at all on the ordinary 
shares, and that during the last two years they had been 
unable to pay any dividend at all on the share capital of 
£8,950,000, and that the arrears of preference dividends on 
the two classes of preference shares to June 30th last amounted 
to £833,250. They had provided the city of Buenos Ayres 
with what they believed to be the best and cheapest tramway 
system in the world, and they confidently looked to the inuni- 
cipality to grant their petition and thus enable them to satisfy 
the demands of the employés, and to give shareholders a fair 
and reasonable return. The manager cabled that there was 
every prospect of improved receipts during the current half- 
year. They would have the advantage of some reduction in 
the price of current, and if they had no further labour 
troubles, and obtained the sanction, which they were seeking, 
to charge increased fares, this year should show a material 
improvement in their position. The traflic receipts up to 
May 27th last showed an aggregate increase over the cor- 
responding period of last year of £68,612, but, owing to the 
strike, this was converted into a decrease of £16,586. How- 
ever, they were slowly regaining the lost ground, the last 
traffic return received—that for the week ending July 9th— 
having reduced this decrease to £7,237. 

Sir GEORGE TOUCHE, in seconding, said that the credit to 
profit and loss account of about £83,000 would go a very 
small way towards satisfving the arrears on the preference 
shares, and any payment of that nature now would only 
complicate any arrangement for dealing with the whole 
amount in a comprehensive manner. What, however, chiefly 
influenced them in deciding that it would be unwise to dis- 
tribute that balance was the general situation in the Argen- 
tine and the burdens which had been cast upon them. 
Altogether the company was in rather a poor financial position 
as regards its revenue. Labour was a very uncertain factor. 
The demand for shorter hours and more pay was universal. 
Other expenses were likely to be put upon them during the 
current year. These would represent serious additional bur- 
dens which were never contemplated when the concession 
was granted and the fares were fixed. They did not object 
to laws intended to improve the condition of the workers if 
they were put in a position to comply with those laws on 
an economic basis. The high costs of living had hit wage 
earners very hard; the purchasing power of their wages had 
been decreased; they undoubtedly needed more money, but 
all increases had to come out of fares. 'These fares were 
fixed under totally different conditions to those which pre- 
vailed to-day, and if operating expenses in future were to pe 
on a new scale, revenue must be on a new scale also. It 
was not only the labour costs, but the cost of everything thev 
used had gone up, and it would be unreasonable to say that 
in a world of dearness the one thing which was to remain 
cheap was tramway travelling; the thing could not be done. 
They could not divide more than they could collect. Let 
the State put them in a position to improve their revenues, 
and it would give security to everyone in their employment, 
but if they had to struggle on year after year shaking hands 
with hunger, then there would be no securitv for anvone, 
and they would have no chance of improving the service 
for the public. There were some charges, like fuel, where 
thev might hope to find an improvement in time to come. 
The cost of fuel would never go back to pre-war prices. 
Mr. Smillie and his friends would not permit of that. In 
the past wear they had suffered sorely from the heavy cost 
of fuel. Tt was not only last vear; last vear was the worst: 
the cost last vear in excess of the pre-war price was more 
than half-a-million sterling. They need not. therefore, ask 
where their dividends had gone. This high cost hit everyone 

who had to use fuel in South America, but it hit them par- 
ticularly hard. Their burden was accentuated by the fact 
that they did not own power stations or mains: the chief 
source of the supply of electric current in Buenos Avres 
was, and is, the supply companv. It supplied also the tram- 
wavs under contract made in 1904, and reconstituted in 1909, 
and this contract operated for the life of the concession. 
Under that contract the price of current varied with the 
price of fuel. The supply company was naturally put on 
the black list. That was intended to weaken it: it certainly 
increased their difficulties in obtaining fuel, but it failed to 
prevent them doing so. It made the operation much more 
costly, however. Unfortunately, this ageravated cost re- 


coiled on this companv. The cost was bad enough owing to 


the high price of coal in the case of peonle who could cet 
it. but it was accentuated in their case owing to the inabilitv 
of the supply company to obtain coal. and thev consequently 
had to burn substitutes at a greatly increased cost. The 
situation was & very curious one. It would һе almost ludi- 
crous if it were not so serious. The black list was intended 


to weaken the German company and to aid the British. [t 
actually cost the British investor enormous sums every 
month, and the Government action was intended to penalise 
any German interest concerned in the supply company. Tbe 
actual effect was to bolster up that company at great cost 
to the British investor. Their experience showed the in- 
evitable drawback of international relations 1n neutral coun- 
tries during war. It also showed how easy it was to do 
inischief in trying to do good. The last thing the Government 
wished to do was to hit British interests, but what they 
actually did was to club away their dividends. He did not 
know the extent of the German interests in the supply 
conipany at the present time. They were taken off the black 
list in April, but up till May they had had practically no 
coal, and the company had not received any benefit froin 
the new condition of things, No doubt things would be 
better in the future, but he considered it highly objectionable 
that any organisation subject to German control should m 
future be involved in the economic life of the company. He 
made that statement entirely on his own responsibility, but 
he believed that his views on this subject would be shared 
by every member of the board, and by their colleagues in 
Brussels who contrólled the ordinary stock. 


The annual meeting was held on July 


Edmundson's 17th at Salisbury House, E. C., Mr. Р. 
Electricity Debell Tuckett presiding. "The chairman 
Corporation, said that increasingly difficult as had been 

Ltd. the conditions affecting their business 


throughout the war, they had been in- 
finitely more difficult during the past vear, whilst at the 
present time they had reached a stage which he could only 
characterise as impossible. Wages and salaries had risen— 
he would not say out of all reason, because the diminished 
purchasing power of money had inevitably necessitated an 
unprecedented increase, but they had risen, and since the 
close of the year had still further risen to an extent which 
rendered it extremely difficult to meet them and the heavy 
increase in their other expenses, and yet make a profit wit 
their restricted output and their limited rates of charge. 
Excluding the Lancashire Power Co., their total wages in- 
crease for the past year amounted to over £26,000 as coni- 
pared with 1917, and to nearly £42,000 as compared with 
1914, whilst at to-day's level there was a further increase of 
many thousands a vear. Apart, however, from its direct 
bearing on their wages bill, the general wage increase had 
enormously enhanced the cost of all the plant and materials 
they required to use. The increased price of coal alone 
represented an increased cost to them of £21.400, as com- 
pared with 1917, and of no less than 478,250 as compared 
with 1914, and now thev were faced with an additional cost 
of something like £35,000 a vear if the threatened increase 
of 6s. a ton was actually inposed. Moreover, much of the coal 
was of markedly inferior quality, but they had to take, and 
be thankful to get, what the Coal Controller assigned them. 
During the past vear there had been a further shrinkage in 
their lighting output, due partly to the extra four weeks 
eummer time, and to the shop and other lighting restrictions 
in force last vear, but mainly to the rationing of their con- 
sumers under the Household Fuel and Lighting Order, which 
had had, and was still having, a most serious effect. on con- 
sumption. At the ваше time the munitions load fell off 
rapidly at the end of the year after the armistice, so that 
for the first time their power output showed a slight re- 
duction, and this reduction had been still more marked since 
the close of the year. The high cost of labour and materials, 
the uncertainty as to the Government's attitude towards in- 


o dustry, and the general unsettled tendencies of the times 


had made manufacturers reluctant to embark on new de- 
velopments or to commit. themselves to extensive production 
for which thev might not find a market. Consequently they 
still awaited the industrial activitv so urgently needed in the 
country’s interests, and which they needed to replace their 
Jost munitions load. To meet those adverse conditions thev 
had increased their rates of charge wherever it had been 
open to them to do so, but with their reduced output and 
their costs more than doubled, the increases of 30 per cent.. 
30 per cent., or 40 per cent. over pre-war rates, which thev 
had in most cases heen able to make, had not adequately 
compensated them. Their contract department had carried 
out a number of important contracts for the Admiralty. the 
War Office, the Air Ministrv, and the Ministrv of Munitions, 
at Rosvth, Collinstown, East Fortune. Eastleigh, Gormanston, . 
Osea Island. Rendcombe, Longside, Halton, Shoreham, New- 

bury, and elsewhere, the total turnover beine far the largest 
they had ever had. The profit on working the local authori- 
ties and other undertakings showed а useful increese of 4570. 
Proceeding to refer in detail to the various subsidiary under- 
takings. the chairman said that Bromley. which was 
essentially a residential lighting undertaking. — again 
suffered severely from the lighting restrictions. and had 
further reduced its ordinarv dividend from 5 per cent te 
1 per cent. Folkestone had reduced its ordinarv dividend 
from 7 per cent. to 5 per cent., and Ramsgate, which paid a 
3 ner cent. ordinary dividend for 1917. had passed its dividend. 
Melton Mowbray and Wycombe, which paid ordinarv divi- 
dends of 2 per cent. and 3 per cent. respectively for the 
previous year. both passed their dividends owing to the bur- 
den of their increased costs, including heavv repairs. The net 
result of the vear's working was that, after providing for 
the cumulative preference dividend, they were able to add 
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£1,638 to the previous carry forward, and under the circum- 
stances, he thought that was as satisfactory a result as 
they could expect. They had sold £10,000 war loan, and 
during the current year they would probably have occasion 
to sell the remainder as well as their war bonds, jn order to 
meet the cost of plant extensions, which could not be car- 
ried out during the war, and which were now urgently re- 
quired. Last year he referred to the fact that, independently 
of the Lancashire Power Co., they had connected over 20,000 
KW. of additional load during the war period without any 
corresponding capital expenditure on additional plant. To-day 
they had to record a further connection of 4,400 K. w. The 
fact that the price of all plant was now double and treble 
what it was before the war unfortunately called for far 
larger capital resources than would otherwise have been 
required, and in the course of the next few months they 
would have to give serious consideration to that aspect of 
the position. In that connection it might be pertinent for 
him to observe that, unless the Government were themselves 
prepared to shoulder the burden which they had hitherto 
borne. it was incumbent on them to recognise the necessity 
of eanctioning rates of charge which would enable them to 
earn a fair return on capital. Last summer the Statutory 
Undertakings (Increase of Charges) Act was passed for the 
purpose of affording electric supply, gas, and other statutory 
undertakings some relief from the burden of war conditions. 
It authorised the Board of Trade to sanction & temporary 
increase in the maximum rates of charge sufficient in the case 
of companies to make good three-quarters of their pre-war 
ordinary dividends where & reduced profit to that extent had 
been shown in their previous vear's accounts. On the other 
hand, in the case of local authority undertakings, it autho- 
rised the sanction of increased rates sufficient to cover in- 
terest and sinking fund charges. In practice that meant that 
it was only after they had suffered a loss in one year that 
they were entitled to safeguard themselves against its re- 
currence in the following year, and in their case it further 
meant that where no return was being earned before the 
war, they were entitled to no relief to enable them to earn 
any now, but how & company under statutory obligation to 
spend fresh capital year by year could be expected to carry 
on indefinitely under these condition it was difficult to under- 
stand, and he did not believe it was ever intended that a 
company so situated should be deprived of the relief which 
16 was entitled to claim under the Electric Lighting Acts, but 
that was the way in which the Board of Trade had inter- 
preted the Act. It seemed all the more unfair when con- 
trasted with the treatment accorded to the local authority 
undertakings, whose interest and sinking fund charges ordi- 
narily amounted to 7 per cent. or more on their capital, the 
whole of which they were entitled to recoup themselves if 
they could do so by increasing their rates of charge. He could 
see no valid reason for that discrimination, and if the Board 
of Trade's interpretation of the Act was correct, he regarded 
it as a very disquieting feature that Parliament in these 
whollv abnormal times should grudge them the fuller measure 
of relief which they so badly needed, simply because they 
had the misfortune of being a company, for they were per- 
forming an identical public service, the value of which during 
the war had been most fully acknowledged. During the war 
thev had increased their obligations by the connection of 
nearly 25,000 Kw. of additional load, and yet they were no 
better off. It was not only most unfair and unreasonable that 
they should be condemned to remain in such a position, but 
what was perhaps more to the point. it would soon become 
impracticable for them to carry on the business under such 
conditions. In & number of their towns they were still 
limited to a maximum of 7d. per unit, which obviously afforded 
them an insufficient margin of increase, when the London 


companies with their far richer areas and far larger stations,. 


had found it necessary to raise their rates to 8d. and even 9d. 
ner unit, and now, with the prospect of a further increase of 
6s. per ton in the price of coal, their maximum rates required 
revision in practically all cases. With the resumption of 
building operations, and with the revival of industrial activity 
which thev all hoped to sec, and must see, if the country was 
to escape the disastrous consequences which conl?! not other- 
wise be avoided, extensions would be called for in manv 
directions: but what inducement could there be to expend 
fresh canital, or how would it be possible to raise fresh 
capital, if they were not assured the right to charge prices 
commensurate to their increased costs? Last year, owing 
to the conditions with which they were confronted, over 
£500.000 of their capital earned no return whatever. There 
had been a great deal of loose talk lately about cheap elec- 
tricitv, and with the return of more normal times electricity 
would again cheapen. as it had done steadily in the past. 
provided they were afforded the means of adopting improved 
methods of production bv being given the right to live, but in 
the meantime how could electricitv be chean in the vopular 
estimation, when the cost of labour. coal, and all other 
materials was more than doubled, and was still on the ap 
grunde? No progressive industry like theirs could possible serce 
the arowing needs of its customers with eatisfaction to itself 
or them; and indeed it could not long survive, if it was 
deprived of its life's blood bv being denied the right to earn 
a fair return on capital. No exception was taken to the 
demand of their men to be paid for their labour. or of the 
coal merchant to be paid for his coal, or the manufacturer 
to be paid for his plant, although they required twice and 


three times what they were getting before the war, but when 
it came to the unfortunate shareholder whose hard-earned 
savings had been devoted to creating the public service enter- 
prise out of which those payments were made, he was appar- 
ently expected to derive so much satisfaction from his virtuous 
self-sacrifice that he would not only be content to forego any 
return on his capital, but would also be prepared to furnish 
further capital on the same philanthropic basis. That feature 
of the situation was a vital one, and it was high time to 
emphasise the importance of the principle that a company 
performing в Public service under onerous statutory obliga- 
tions should in these times be as much entitled as & muni- 
cipality or a private trader to the minimum return necessary 
to enable it to perform its functions efficiently and to the 
satisfaction of those it served. They were not alone in their 
sufferings, for many other undertakings similarly situated 
had suffered similarly from the same causes that they had, 
but their case was peculiar in this respect, that they were 
far the largest organisation combining a number of small 
undertakings particularly susceptible to the present adverse 
conditions, and ао the effect was aggravated with them. 
They were making steady progress prior to the war with 
every prospect of earning a moderate return on their capital 
in the course of a few years, and if they were given fair 
treatment now, there was no reason why their fututre pro- 
spects should be any less promising, for no one could doubt 
that the demand for electricity would be greater than ever, 
once the country settled down to work, but they must be 
given the only means open to them of meeting the utterly 
changed conditions which the war had brought about. They 
were continuing to press on the Board of Trade the urgency 
of their needs, and he could not doubt that they would euc- 
ceed in doing зо, and that they would consent to take the 
necessary measures to enable them to meet them. Mr. 
Tuckett proceeded to criticise in some detail the Electricitv 
Supply Bill which, he said, would vitallv affect the whole 
future of the industry, but whether it would do so benefically 
or otherwise largely depended on the amendment it under- 
went at the hands of the Select Committee which was now 
considering it. . 

Mr. Stanley Beeton seconded the motion, which was 
carried unanimously. ` 


Stock Exchange Notices.—. рене: have been made (о 
the committee to appoint special settling days ір :— 

Monte Video Telephone Co., Ltd.—217,135 ordinary shares of 
£l each, fully paid (Nos. 1 to 72,680, 73,001 to 159,492, and 
160,001 to 217,963), in lieu of the ordinary and preference 
shares now quoted. 

Power Gas Corporation, Ltd.—50,000 ordinary shares of £1 
each, fully paid (Nos. 250,001 to 300,000). 

General Electric Co., Ltd.—16,000 ordinary shares of £10 
each, fully paid (Nos. 90,001 to 105,000). 

Callender's Cable and Construction Co., Ltd.—10,000 ordi- 
nary shares of £5 each, fully paid (Nos. 70,001 to 80,000) ; and 
9000 ordinary shares of £5 each, fully paid (Nos. 40,001 to 


The following security has been ordered to be quoted in 
the official list :— 


Melbourne Electric Supply Co., Ltd.—20,000 7 per cent. 
first cumulative preference shares of £5 each, fully-paid (Nos. 
10,001 to 30,000). 


Companies Struck off the Register.—The following, it is 
officially announced, have been struck off the register and are 
dissolved :— | 

Acousticons, Ltd. 

British Lubricants, Ltd. 

Defries, Ltd. 

Electrical Industries Development Co., Ltd. 

Electric Hiring Syndicate, Ltd. 

Electro-Chlorination Syndicate, Ltd. 

Provincial Gas Traction Co., Ltd. 

Tube Cleaners, Ltd. 


The following will be struck off the register within three 


"months, unless cause is shown to the contrary :— 


Birmingham Electrical Accessories Manufacturing Co., Ltd. 
British Compressed Air Pumps, Ltd. 


Arbroath Electric Light & Power Co.—Mr. E. Cowan, 
presiding at the annual meeting, said that the year had been 
a record one for the company as regards trade, but the cost 
of all materials had sone up enormously, with the result 
that the profit had heen much the same as in the previous 
year. There was a large demand for current by new con- 
sumers, but it was exceedingly difficult to get the necessary 
plant. When these difficulties were past the company had 
a period of prosperity before it. 


Liverpool Overhead Railway Co.—Interim dividends for 
the half-year at the rate of 5 per cent. per annum on the 
preference shares, and 24 per cent. per annum on the ordinary 
FER 4 Income tax at the rate of бе. in the £ will be 

educted. 5 


Greenwood & Batley, Ltd.— Final dividend of 10 per cent. 
on the ordinary shares, making 15 per cent. for the year: 
£6,000 to depreciation: £7.000 to reserve: £14,422 carried 
forward. Last year the dividend was 174 per cent. and 


£50,000 was put to reserve. 


Lima Light, Power & Tramways Co.— Dividend of 1} per 
cent. 
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St. James’ & Pall Mall Electric Light Co., Ltd.—Interim 
dividend at the rate of 7 per cent. per annum on the prefer- 
ence shares and 7 per cent. per annum on the ordinary shares 
for the half year. 


New Issues.—It is stated in the “ Times ” that the new 
issue of Fellows Magneto Co., Ltd., was over-subscribed, and 
that that of Petters, Ltd., was considerably over-subscribed. 

Adelaide Electric Supply Co., Lid.—Applications are in- 
vited for 250,000 5 per cent., free of tax, “A” cumulative 
proverence shares of £1 each at par. The list closes on July 
28th. 

Kensington & Knightsbridge Electric Lighting Co., Ltd. 


—Dividend on the ordinary shares for the half-year at the 
rate of 5 per cent. per annum. | 


Tramways Light & Power Co., Ltd.—4 petition to the 
Court for confirming the reduction of capital from £700,000 
to £616,600 is to be heard on July 29th. 


South American Light and Power Co., Ltd.—Dividend of 
9 per cent., less tax. £4,694 is written off concession and 
good will account. £2,800 is to be carried forward. 


Bournemouth & Poole Electricity Supply Co., Ltd.—In- 
terim dividend on ordinary shares at the rate of 5 per cent. 
per. annum, less tax. 


Hadfields, Ltd.—Interim dividend of Od. per share, free 
of tax, on the ordinary shares. 


LN ы ЗЫ STOCKS AND SHARES. 
с TUESDAY EVENING. 
Ir cannot be said that the Stock Exchange markets have 
entirely recovered yet from the effect of the peace celebra- 
tions. Business started off, after the holiday, in a quiet way, 
and, although spasmodic activity broke out in various direc- 
tions, it was not of sufficient volume to encourage any great 
hopes of returning activity on this side of the August holidays. 
Settlement of the North-Eastern Railway dispute was neutra- 
lised as à market factor by the outbreak of still more serious 
trouble on the Yorkshire coalfields. ‘The latter, in addition to 
the sporadic strikes in other parts of the country, are raising 
а. feeiing..of profound disgust in the minds of the majority 
who. want.to settle.down and.get on with the work now that 
the war is won, but whose efforts are headed off in every 
direction by strikes and similar troubles. 

The increase of 6s. per ton in the price of coal which came 
into; force on Monday is another element making for uncer- 
tainty in business circles. The heavy fall in the American 
exchange militates against this country, while it has the 
eflect, of course, of putting up the prices of all American 
securities. New York telephone 4} per cent. bonds have risen 
to 94, and a number of other issues connected with American 
and Canadian utility undertakings go up a dollar or two per 
diem. Until the rate of exchange becomes more stable, it is 
bound to remain an uneasy consideration. While in some 
ways the heavy price which this country has to pay for 
dollars is beneficial to the United States, there are other 
directions in which it operates against trade prosperity, so 
that it is to the interests of both countries for a reasonable 
level to be found. Until this is reached, trade conditions be- 
tween the two countries are bound to be liable to severe 
fluctuations. Eu 

The St. James's and Pall Mall Electric Light Co. has 
declared an interim dividend at the rate of 7 per cent. per 
annum, being the same as that of twelve months ago, but the 
shares have dropped to 64 on the announcement. City of 
London ordinary are lower. Otherwise the electricity supply 
market is very quiet, and the incidence of the coal rise, added 
to the various labour disturbances, leave proprietors in a state 
of bewilderment that is not assisted by the outlook for the 
industry in connection with the Government's Electric Supply 
Bil. It may be said, perhaps, that the outlook for London's 
electrie lighting business has seldom presented such conditions 
of uncertainty as prevail at the present time. Fortunately 
shareholders are of philosophic temperament, and are content 
to walt and see. General Electrics have risen to 22, but other 
inanufacturing shares remain heavy. English Electrics 
dropped back to 25s. 44d., after being 96s. 3d. Electric Con- 
аа OUS weakened to 1j. British. Aluminium have lost 
2s. 6d. | 

Statements are made to the effect. that fresh revolutionarv 
movements are afoot 1n Mexico. and whether true or not, have 
caused a fall of five points in Mexico Tramways common 
shares to 423. together with weakness in the rest of the 
Mexican group. Anglo-Argentine Tramways are rather duller 
by reason of the floods reported in some parts of the Argen- 
tine Republic, which have had a depressing effect upon the 
railway stocks. and, through the latter, have reacted upon 
the tramways descriptions. Brazilian Tractions are quiet, and 
in British Columbian Electrics the deferred has shed 2 points, 
55 . 1. Rio Tramways Ist mortgage bonds advanced 
o 961. 

Marconis have recovered to 54, and the market for the 
subsidiaries is also a little better. Marines picked up to 31. 


Men in the market are bombarded daily with questions as to 
how they regard the outlook in view of the progress which 
thé legal case has made so far, but the opinions expressed are 
inostly guarded, with a hopeful tendency. West India and 
Panama shares have gone back to 14; amongst the higher- 
priced cable issues there is a slight iniprovement on balance. 
Although the pressure to sell such stocks in order to apply 
for the Victory Loan has now been withdrawn, there are 
post-war considerations that lead to a little hesitation in 
regard to holding submarine shares. Amongst these, the pro- 
bable competition of wireless and aeroplanes is urged. 
Regular readers of these notes in the Electrical Reriew may 
remember how, years ago, cable stocks fell very heavily 
when the idea was first mooted of the wireless telegraph be- 
coming an active competitor with the cable companies, but 
the shrinkage in the stocks of the latter has been more than 
recovered in the subsequent years. 

As illustrating the kind of movements caused at the pre- 
sent time by the abnormal American exchange, it may be 
noted that Cities Service common shares are 60 higher at 
560. Montreal Light and Power common are up 25 to 260. 

Adelaide Electric 6 per cent. preference rose 4 to 4i 
on the forthcoming issue of 250.000 new 5 per cent. tax-free 
preference shares at £l each. Brisbane Electric ordinarv at 
94 are 58. lower. Bombay Electric Supply ordinary £10 shares 
have again been dealt in on the extraordinary basis of 591 
and 60. Melbourne Electric preference gave way 1-16 to 
9 9-16. British Electric Traction ordinary drooped to 41. 

Telegraph manufacturing descriptions are dullish, Henley’s 
easing off to 23. Callender's to 92, Siemens to 63. The iron, 
coal, steel and armament shares are very heavy owing to the 
strikes and the rise in the price of coal. Rubber shares re- 
main inanimate. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Hon N. nornrorrr CoMPANIBS 
Dividend Price 


—À July 22, Yield 
1917, 1918, 1919. Rise or fall. p. o. 
Brompton Ordin ee ee ee 10 8 63 — A26 1 6 
Charing Cross ee oe 4 4 B — 618 4 
о, do. do. [^1 Pret... 43 43 Ki ска 6 18 4 
Chelsea.. oe ee өө oe 6 8 — 416 0 
ou of London - " B 8 114 — i 7 9 8 
o. do. брег cent. Pref... 6 ( 10 — 600 
County of Lon ee ee ө 9 7 104 — 6 18 8 
Kensington Ordina ы ыо т 08 n — 35 5 
ens n ee [IJ — 6 5 0 
London Electrio  .. E „ Nil МИ af = Nu 
do. do. 6peroent. Pref... 6 6 — 7 14 10 
Me tan ee oe А oe ee 4 а 8 — 8 Н 8 
0. т сепз, Pref. ee ' Mr — 7 2 
St. James’ and Pan Mall T 9 10 64 — i 7 18 10 
Bouth London МИ ss "P b Б a — 76 6 
South Metropolitan Pref. .. ee 7 7 в — 6 16 7 
Weatminster Ordinary oe oe 9 8 5g am 7 2 8 
TELEGRAPHS AND TELEPHONRS, 
Anglo-Am. Tel, Pref, өө ee 6 6 984 — 6 4 8 
' do. Det, eo ec 14$ 88/6 222 — 7 8 0 
Chile Telephone - æ. 8 8 - 63 — 618 6 
Cuba Sub. Ord, eo Wes. “we 1 1 11 — R 4 5 
Eastern Extension .. ee .. 8 B 182 + à 5 9 8 
Eas T є Ота, ee ье ee 8 8 1594 4- 1 ЫЛ 0 4 
Globe Tel. and T, Ord, ee ee 7 B 154 — +5 Б 0 
o. do Prei. 6 6 1 54 Е 8 14 n 
Great Northern Tel. «s s 23 xd — 714 5 
Indo-European oe - . 18 18 65 — 618 9 
Marconi oe — 5. 90) W 54 + & 812 9 
Oriental Telephone Ord. .. .. 16 10 9 — 490 
United R. Plate Tel. Sè ee 8 8 7 — * 2 0 
West India and Panama .. .. 1/8 1/8 1 — „ 4 11 0 
Western Telegraph "m oo 8 8 16 — í 66 17 9 
Homs Ras, 
Central London Ord, Assented .. 4 4 684 — 6 60 
Metro litan oe ee ee ee 1 1 26 — à 4 16 4 
U o. ee 2а ^. cet dm En 984 — Nil 
ndergroun eotrio Ordinary.. i 84 — 3 Nil 
do. do. “a” ee Nil Nil 9J- —6d. Nil 
do. do, Income 4 b. 94 — 6 5 
Foreien Trams, &0. 
Adelaide . 6 per cent, Pref, .. 6 6 64 + 1% 6 8 1 
lo-Arg. s. First Pref. .. Nil \ — —. 
шы es do. апа Pre o SAAN 24" = = 
do. do. 6 Deb... e 6 b 664 — 210 6 
Brazil ITractions ee ee ee == ена 634 — — 
Bombay Electric Pref.  .. en 6 11 — 611 7 
British Columbia Eleo. Rly.Pfoe, 6 б 56 —1 8 17 0 
do. do. Preferred Nil 2 47 — 5 6 8 
do. do. Deferred Nil Ni 42 —2 Nil 
do. do. Deb. .. 61. — 6 1 10 
Mexico Trams 5 per oent. Bonds. Ni Ni 593 —1 Nil 
do. 6 рег oent. Bonds.. Nil Nil 453 —8 Nil 
do. Pret. ie ee Ni Nil 504 — Nil 
do. Ist Bonds. e ee Nil Nil 644 өр — 
MANUFACTURING COMPANIES, 
British Aluminium Ord, .. za 10 10 1 — i 6 B8 1 
British Insulated Ога. ..  .. 25 123 273 — 6 11 1 
British Westinghouse Pref. ee 7$ 8 922 — 5 14 0 
Oallenders ; T we T 95 95 9 — 1 6 8 
do, 63 Pref, ee ee ee 5 64 — 8 B 10 
Castner-Kellner es Ps s 95 90 2 — 7 6 6 
Edison-Swan, A - js — — 1 — 6 0 0 
do. do. 5 percent, Deb, .. 4 b 78 — „ 6 Б 9 
Blectric Construction es oe 10 10 1 — д 8 18 0 
Gen. Elec. Pref, ..  .. es 6 6 10 — 6 8 0 
do, Ord. oe os os 10 10 22 41 *4 11 0 
Henley .. T eo ee ee 95 95 28 — yk 5 5 3 
do. 4 Prei.. өө oe өө 43 1$ 8 — 6 00 
India-Rubber.. өө ee ee 10 10 174 — 96 17 4 
Riemens Ord... өө ee eo — 1 63 — A | 7 8 0 
Telegraph Oon. .. . „ 399 2&0 254 — 418 6 


*Dividends paid free of Income Tax, 


* 
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‘THE ELECTRIFICATION OF BRITISH RAILWAYS. — 
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In the early development of an art radical improve- 
ment may be anticipated with. confidence, but as time 
progresses improvements are likely to become more 
and more of a minor character. An improvement in 
one systém of operation frequently leads to improve- 
ment in others. The high-voltage continuous cur- 


rent system was advocated by Mr. Hobart * many : 


years ago, but its recent development is largely the 
result of the rivalry of the single-phase system. The 
single-phase traction motor has very large internal 
losses to be dissipated as heat, and improved methods 
of ventilation became necessary to render it opera- 
tive; the use of similar methods with continuous cur- 
rent motors has, however, resulted in increased 
capacity undreamed of a few years ago, and beating 
of motors is now rarely a limiting consideration, 
whilst the. increased losses that are allowable give 4 
welcome freedom to the designer and permit im- 
provement in other directions. | 

. The polyphase system has an advantage in the 
matter of regeneration, which is automatic and 
natural to it; but the accompanying disadvantage of 
sensibly constant speed operation, necessitating the 
matching of wheels of locomotives required to work 
together with best advantage, is grave, and renders 
this system of limited use only for ordinary rail- 
wavs; the so-called split-phase system, since it uses 
polyphase motors, is subject to the same disabilities. 
Regeneration is attainable with some complication in 
other systems, being used on the Chicago, Milwau- 
kee and St. Paul locomotives, for instance; means 
for employing it in connection with suburban pas- 
senger service are being eagerly sought, but up to 
the present it is generally felt to be hardly worth the 
complication inyolved. It will be understood that 
regeneration always reduces load factors of generat- 
ing station and sub-stations, and in fact may at times 
lead to reverse or negative loads, requiring special 
apparatus to control and absorb them, so that the 
complication does not necessarily end with the train 
equipment, 

Electrification of railways should not be viewed 
simply as a question of the supersession of the steam 
by the electric locomotive, for the steam railway has 
grown up around the steam locomotive, and the 
whole method of working the traffic accords with the 
limitations and characteristics of this machine. 
Electrical operation should in like manner be con- 
ducted to suit the characteristics of the electric loco- 
motive and indeed of the whole plant. It will take 
time for the traffic departments of our railways to 
adapt themselves to methods of working the traffic 
appropriate to the new methods of operation, but 
confidence may be felt that economic estimates based 
on present methods of working will be improved 
upon as more suitable methods are discovered. 

In general the large power available at any point 
of an electrically operated railway and the long con- 
tinued duty of which electrical apparatus is capable, 
remove limitations under which steam operation 
suffers, and thereby give greater freedom to the 
traffic managers in dealing with the problems of their 
departments. At the same time if the best results are 
to be obtained, they should recognise certain limita- 
tions of electrical operation; of these perhaps the 
most important 1s the desirability of spreading the 
whole load as uniformlv as practicable, both in time 
and space, thus making most efficient use of station- 
ary plant and reducing the investment therein. 
Cioser association between goods and passenger de- 


partments is desirable in order to make their load: 


* See Journal, Inst. Elec. Engs. Vol. 36, page 272. 


variations conyplementary to one another as far as 
may be practicable. 

It is proposed that power for the electrical work- 
ing of railways shall be. taken from generating 
stations operated by independent corporations 
created for the purpose, and supplying also the in- 
dustrial and social needs of large districts. This is 
undoubtedly sound policy, making for economy not 
only on, account of increased efficiency resulting 
from the greater size of the units of plant and ot 
savings resulting from operation on a large scale, 
but also on account of the improved load factor 
which accrues from the combination of diverse loads. 
The generation of electric power for railway opera- 
tion has no peculiar features requiring it to be 
separated from generation for other industrial pur- 
poses, and it is therefore merely wasteful to generate 
for the railways separately. | | F 

The nature of the steam locomotive places it under 
disabilities from which the electric locomotive is 
free. It consumes fuel whether it is in its shed or 
out, whether it is hauling a train or standing; a 
large fraction of its life is occupied with tube-clean- 
ing, oiling and overhauling. An electric locomotive, 
on the otner hand, consumes power only when run- 
ning, and the time required for the daily overhaul :s 
insignificant. Much greater service can accordingly 
be got from the electric engine in a given time, and 
the number of locomotives required for a given 
traffic is correspondingly smaller. Experience has 
shown that in general, half the number of electric 
locomotives is more than equivalent to a given num- 
ber of steam locomotives in service capacity. 

_In this country, where the number of locomotives 
per mile of route is unusually large, at least a half 
of the capital expense of electrification, apart from 
that of generation, will be in the locomotives—the 
line conductors, the sectionising apparatus, the 
bonding and the substations accounting in the total 
for the other half.“ The cost of an electric locomo- 
tive is much greater than that of a steam locomotive 
of equal speed and draw-bar pull, and may be taken 
roughly at two and a half times the price. The 
following table compares the cost of steam and elec- 
tric locomotives for equal їгаћсѕ : — 


Steam Electric 
Locomotive. Locomotive. 
Number required ...... 1 4 
Cost, each  ............ 1 2 
Cost, total 1 11 


Taking the cost of electrification to the railway 
as double that of the electric locomotives, its amount 
is seen to be about two and a half times that of the 
steam locomotives required to work the traffic. 

The number of steam locomotives in service on 
the railways of England and Wales was in 1913 
approximately 20.000; the cost of electrifying these 
railways may therefore be estimated at about the 
cost of 50,000 steam locomotives, or roughly, say, 
£175,000,000. In making this estimate of the cost 
to the railways, however, the value of the displaced 
steam locomotives was left out of account on the one 
hand, and the cost of alterations to existing struc- 
tures on the other.. The displaced locomotives 
would doubtless be used up largely during the period 
of transition, and what was before paid for renewals 
would in some measure be available towards the ex- 
penses of electrification; this therefore tends to re- 
duce the above estimate, whilst the alteration to 
structures tends to increase it. The total cost to the 
country, however, includes the addition to the power 

These proportions are based on the high-voltage con- 
tinuous current system. 
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plant and transmission svstem that the electrification 
entails, and this, although costing much less than if 
generating stations were put up for the sole use of 
the railways, is likely to be considerable. Taking all 
these matters into account it is probable that the 
total cost to the country if all the railways of Eng- 
land and Wales were electrified would be of the order 
of £250,000,000, requiring an annual sum of 
£12,500,000 to pay interest at 5 per cent. These 
figures are based on pre-war estimates, but it may be 
assumed that permanent increases must be met by in- 
creased rates. 


The revenue train-mileage for England and Wales 
in 1918, was approximately 340 millions, and if this 
figure be taken as applicable to settled conditions 
under electrical operation, the capital burden of the 
electrification will amount to about 9 pence per train 
mile, the estimate being of course based on present 
methods of working the traffic. There are two ways 
in which this annual expense might be met, one by 
reducing working expenses and the other by so 
modifying methods of traflic working as to increase 
the net receipts by increase of revenue. 

As regards working expenses the most important 
saving is in coal. A modern power station, employ- 
ing turbo-generator units of large capacity for a 
railway load, consumes on an average not more than 
two-fifths to one-third of the amount of coal con- 
sumed by steam locomotives working the same 
trafhc, for in this country an unusually large amount 
of shunting is done, the mileage being as much as а 
third of the total revenue mileage, goods and pas- 
senger; and in shunting operations the saving 1n coal 
under electrical working may, with suitable locomo- 
tives, amount to 75 per cent. The total amount of 
coal used for locomotives in England and Wales in 
1913 was between 11 and 12 million tons, so that an 
annual saving of the order of 7 million tons might 
be expected if the railways were worked electrically. 
The pre-war value of this was probably some 3 or 4 
million pounds; its future value can hardly be esti- 
mated, but is undoubtedly much in excess of this. In 
addition to the saving in quantity, however, the 
quality of the coal may be lower and the size smaller 
for a generating station than is required for steam 
locomotives, whilst if distillation for the recovery of 
volatile products is considered desirable in. connec- 
tion with steam raising this can be effected; the coal, 
moreover, has not to be loaded into tenders and car- 
ried with the locomotive, but delivered in large quan- 
tities to a few centres, situated where practicable in 
colliery districts. The money saving is accordingly 
more than in proportion to the quantity saving. 
From the point of view of the country’s interest, 
moreover, the need for conserving the coal resources 
enhances the value of any saving that can be made in 
this direction, and. under Government control it is 
possible to give this consideration its full weight in 
reaching a decision concerning. electrification. 

As regards running expense apart from fuel there 
is probably on balance no great saving. The main- 
tenance of electric locomotives is much less expen- 
sive than that of steam, and the driving expenses are 
lower; on the other hand, there are maintenance and 
running expenses of the sub-stations with such pro- 
portions of those of the generating stations as are 
chargeable to railway operation, there are also main- 
tenance expenses for line conductors, bonds, trans- 
mission lines, &c. On the whole it appears fair to 
assume that the balance here is negligible, and ac- 
cordingly that the fuel saving represents the whole 
economy of electrical operation. This is not suffi— 
cient in itself to justifv electrification, at any price 
of coal that can be foreseen, but nevertheless con— 
stitutes а substantial instalment towards justifica- 
tion. 


As to improvement in facilities under electrical 
operation this arises from two primarv causes--the 
higher rate of acceleration of electrically worked 
trains, particularly of multiple-unit trains, and the 


possibility of running small trains with an economy, 


apart from driver’s wages, almost as hgh as large 
trains, this again being a property of multiple-unit 
trains. As consequences of these causes, higher 
schedule speeds are attainable in stopping service, 
and a more frequent service can be maintained with 
economy. Experience has proved that enormous 
gains or revenue accrue from these causes in dense 
urban passenger service, ànd the gains are consider- 
able in the less dense interurban services of well- 
populated districts. Using trains only sufficient for 
the needs, branch-line passenger services feeding the 
main lines could be worked with much greater 
economy than at present. As regards, main line 
long-distance passenger service, with more frequent 
and convenient branch line connections, there would 
doubtless be some increase in the traffic; but on this 
matter experience is not yet available. In passenger 
service, accordingly, a considerable increase of 
revenue may be anticipated from the improved 
facilities offered, if past experience can be trusted. 
The amount of the increase is a matter for the. 
psychologist rather than the engineer, but it may be 
worthy of remark that in the past the increase has 
usually exceeded all reasonable estimates. 

With regard to goods traffic it does not appear 
that this would increase sensibly with electrification, 
for no question of psychology comes into the move- 
ment of goods. It is true that more economical 
methods of working than are in vogue at present 
might be adopted, but these are generally not such 
as electrification would effect. Тһе British trader. 
for instance, expects rapid delivery of comparatively 
small loads, a condition which imposes a great deal 
of sorting on the railways and operates against 
workiny in large trains. This is, however, quite in- 
dependent of the question of electrification. In cer- 
tain congested districts the greater flexibility of elec- 
trical working might avoid the necessity of capital 
outlay, which could then be set against its own cost. 
In general, however, it would seem that the chief 
advantage of electrification in the case of goods 
traffic, apart from conditions of special difficulty, is 
in the saving of fuel, particularly noticeable in shunt- 
ing work. 

It may be thought from the foregoing that the 
greatest economy would result if the passenger 
traffic were worked electrically and the goods trathc 
by steam. This inference is. however, quite 
fallacious: the additional eapital expense involved in 
working the latter traftic electrically is much less 
than in proportion to its amount whilst the improved 
load factor resulting from diversity in the load leads 
to appreciable economy in operation. Altogether 
there can be little doubt that 1f it 1s found economical 
to operate one class of interurban service electric- 
ally, it will be found even more economical to 
operate all classes. | 

In conclusion, it may justly be claimed that under 
the conditions in which the war has left us, with 
unified control of the railwavs, with coal in all pro- 
bability permanently at a high price and with the 
prospect of power generation conducted on most 
modern and scientific lines, the general electrifica- 
tion of our railwavs assumes a new aspect, and gives 
promise of justifying itself economically. Much de- 
tailed engineering calculation and sagacious estima- 
tion from available experience is needed to deter- 
mine the best methods of working and deduce the 
probable economic result, but it cannot be gainsaid 
that the time for this work to be undertaken has at 
length arrived. 


— : дәт жел» 


D.K. Band Success.—The band of Messrs. Dick, Kerr 
and Со ‘з electrical works, Preston. carried off the first prize at a 
competition in Manchester, in which 17 bands took part. The 
band was formed 18 months ago. and has materially assisted 
local charities. Sixteen of its playing members have served with 
the Colours. | 
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THE EXCESS PROFITS DUTY. 


— 


BV J. W. BLACK, M. I. E. E. 


Some recent correspondence on the discouraging effect which 
the Excess Profits Duty has had on small businesses, and 


especially on businesses which were in process of being built 


up during the two or three years preceding the war, led the 
writer to make some calculations as to the duty payable by, 
and net incomes of, such businesses. Though they have no 
connection with matters electrical, the rather striking figures 
obtained will, no doubt, be of interest to a considerable 
number of readers of the ELECTRICAL REVIEW. 

Excess Profits Duty is charged on the amount by which 
the profits arising from any trade or business to which the 
duty applies, in any accounting period which ended after 
August 4th, 1914, exceeded by more than £200, the pre- 
war standard of profits. 

As regards accounting periods ending after December 3 1st, 
1916, an additional allowance—beyond the allowance of 
£200 referred to above—is granted in cases where— 

(a) the pre-war standard does not exceed £500, апа 

(b) the profits of the accounting period, after any adjust- 

ment in respect of increased or decreased capital, 
are less than £2,000. 
This additional allowance amounts to one-fifth of the sum 
by which the profits of the accounting period are less 
than £2,000. 

The provision also applies where the pre-war standard 
exceeds £500, subject to this qualification, that the amount 
of the additional allowance is reduced by the amount by 
which the pre-war standard exceeds £500. 

In the equations below, the following symbols are used :— 

P = Total profits for one year, computed according to 
the rules laid down in the Act. 

р = Duty payable. . 

= Pre-war standard of profits. 

І = Income or net profit, after deducting duty. 

This is not the actual income ; adjustments have to be 
made for sums not allowed, such as depreciation, &c. 

K = Sum allowed for increased or decreased capital. 

(A.) On the basis of 80 per cent., the duty payable hy 
businesses making a profit of over £2,000 was as follows :— 


p z-8(P— (8 + 200)) 


= 8 (Р — 8) — 160 ы жш 55 

The income, after deduction of duty (1), was as follows :— 
I = P — {'8 (P — 8) — 160} 

= 2P＋ 88 + 160 (2) 


(B.) Businesses making a profit of less than £2,000 
where the pre-war standard does not exceed £500. 
= 8 [P — {s + 200 + 2 (2,000 — P); ] 


= '96 P — 8 s — 480 (1) 
I= P — (96 P — "KS — 480) 
='04 PH 8s ＋ 480 2 (2) 


(C.) Businesses making a profit of less than £2,000 
where the pre-war standard is between £500 and £700. 

D=‘8[P— {в + 200 + 2 (2,000 — P) — (8 — 500)} ] 

= `6 P — 880 ae es eee ‘a (1) 
= 04 P + 880 int is (2) 

Хот, —* 5° cancels out from equations C (1) and (2), 
so that in this instance the pre-war standard has, like the 
"flowers that bloom in the spring," nothing to do. with 
the case, 

It will be seen from the above that while businesses 
under category A have been allowed to retain £20 out of 
every £100 earned beyond a certain fixed sum, businesses 
under categories B and C were allowed to retain £4 only. 
£4 out of every £100 earned, by special effort; what an 
Incentive to push ahead and make good: Businesses 
under category О are in rather a unique position; the 
Government, for some obscure reason, ignores the pre-war 
standard of profits altogether, and allows, for running the 
show, a fixed * salary," plus a“ commission,” on the profits, 
provided the profits are large enough to pay so much. With 
‚ Ше 80 per cent. duty the “salary” was £550 and “ bonus 
4 per cent.. Why not 124 per cent.“ 


The table below shows the amount of duty payable on 
various profits with different pre-war standards :— 


Profits. | РУЗ P.W.S. P. W. S. P. W.S. PWS. P. w.S. 
£ £100 £500 £550 £600 £650 £700 
850 16 0 0 0 0 0 
900 64 0 0 0 0 0 
1000 160 80 80 80 80 80 
1100 256 176 176 176 176 160 
1200 352 272 272 272 272 | 240 
1300 448 368 368 368 360 320 
1400 541 464 464 464 410 400 
1500 640 560 560 560 | 520 480 
1600 736 656 656 | о 600 h60 
1700 832 752 752 | 720 680 640 
1800 928 848 зо 800 760 720 
1900 1021 944 920 880 840 800 
2000 112) 1040 1000 960, 920 880 


ЕВО) 4 << — A (1) ————— 3 


The table below shows income resulting from various 
profits with different pre-war standards :— 


P.W.S. P. W. S. P.W.S. P.W.S. P. W. S. 


Profits. P. W. S. 


2 4400 4500 4550 £600 £650 £700 
850 834 850 850 850 850 850 
900 836 900 900 900 900 900 
1000 840 920 920 920 920 920 
1100 844 924 924 924 924 E 
1200 818 928 928 928 928 960 
1300 852 932 932 932 | 940 9x0 
1400 856 936 936 936 | 960 1000 
1500 860 940 940 940 980 1020 
1600 861 944 944 960 1000 1040 
1700 868 948 ке 980 1020 1060 
1800 872 952 960 1000 1040 1080 
1900 876 956 980 1020 1060 1100 
2000 880 960 1000 1040 1080 1120 


-B(2:3» «ЕС (2) а A (2 


These tables are rather interesting and worth a little 
study. Observe, for instance, that businesses making £1.200 
profit and with pre-war standards varying between £500 
and £650 all paid the same duty, viz. £272, while a 
business making the same profit, but with a pre-war standa «l 
of £400, paid £352, or £X0 more. Fitms with pre-war 
standards under £500, whose profits increased from, вах, 
£1,000 to £2,000, were, as will be seen from the second 
table, allowed to retain £40 only of the extra £1,000, the 
Government taking the remaining £960. Verily, “from 
him that hath not shall be taken away even that which lie 
hath.” And, of course, salaries have to be provided for 
quite a lot of little flappers and their big sisters. 

The above calculations take no account of adjustments 
in respect of increased or decreased capital, interest on whi-h, 
at the percentage standard, should be deducted from, or 
added to, the above figures “І” and “p.” Thus, for au 
increase of capital, equation A (2) becomes :— 

I—K = 2 (P—K) + 88 + 160 
I 2:2 P + 8 (8 + K) + 160 


This equation applies to cases where the profits, less 
allowance for increase of capital, exceed £2,000. For a 
decrease of capital K is added to “г” and “ p," 

For the present year the duty is to be halved, and pro- 
gressive firms with a low pre-war standard of profits will 
get half their former salary," but, on the other hand, their 
* bonus " will be raised to 52 percent. Those making over 
£2,000 will get half their former “salary,” plus 60 per 
cent. For what we are about to receive . . , . 
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BRITISH WESTINGHOUSE TRANSFORMERS FOR USE WITH ELECTRIC FURNACES. 


WITH the increased demand for steel of all grades, carbide, 
ferro-silicon, carborundum, &c., the electric furnace has rapidly 
developed into ап efficient piece of commercial apparatus. 
Practically all electric furnaces require electrical energy in the 
form of alternating current at low pressures. The energy required 
is generally drawn from large supply systems, and transformed to 
the required pressure by means of transformers situated near the 
furnace. It ія with transformers used in this capacity that this 
article deals. 

Of the three types of electric furnace in use— the arc furnace, 
the induction furnace, and the resistance furnace—the two first- 
named are used for melting and refining metals ; the resistance 
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Бо. 1.—Омк or A PAIR OF BRITISH WESTINGHOUSE TRANs- 
FORMERS FORMING A 3,000-K. v. A. SCOTT-CONNECTED UNIT. 


furnace ia for use in the manufacture of ferro-silicon. carbide, 
carborundum., &c. For metals, the arc furnace has been proved to 
be the most efficient. 

There are various types of arc furnaces, but in principle they 
are much the same as far as the transformer is concerned, in that 


— — — — - — — 


Ес. 2.—BRITISH WESTINGROUSE 2,000-K.v.A. FURNACE TRANS- 
| FORMER, SHOWING COOLING COILS IN POSITION, 


they require electrical energy at low pressure, which must be 
variable. These furnaces, according to different makes, may be 
either single, two, or three-phase. Of the best known types, the 
Heroult, Stobie three-phase, Rennerfelt, and Stassano, have a non- 
conducting hearth, while the remainder have a conducting 
hearth, i.e, current passes through the bed of the furnace. 
Westinghouse transformers are being used with every type of 
furnace, and. are giving efficient service. 


The voltage required for furnace operation depends upon the 
type of furnace and the material to be produced, and varies from 
60 to 120 ; in the particular case of the Snyder furnace the pressure 
may require to be 220 volts. In general, however, the voltage is from 
65 to 8b, in three steps, to meet the furnace requirements during 
progressive stages of operation. For instance, during the melting 
period, a high voltage is required to accelerate this operation by 
supplying the maximum heat. It is also necessary to keep the 
voltage across the arc within required limits, on account of the 
voltage drop due to the lower power factor consequent on the 
magnetic properties of the bath at temperatures below 700? C. 

During the molten and refining stages, the heat required is less, 
due to the charge being hot,; the k. v. A. load is also less, since the 


power factor has improved, and hence the voltage of supply can 
be reduced. 


THE DESIGN OF FURNACE TRANSFORMERS. 


There are distinct reasons for developing a special type of trans- 
former for furnace work, and, generally speaking. standard 
transformers are unsuitable. For example, a voltage ratio requir- 
ing a range of 65 to 85 volts. or possibly a wider range. is not in 
general & requirement of the standard transformer ; in order to 
obtain these voltages with efficient results, special precautions in 
design are necessary. Further, as low voltages are generally used, 
heavy currents must be provided for, possibly up to 50.000 amperes, 
and in order to obviate unnecessary local heating and heavy voltage 
drops, special technical precautions must be taken. 

During furnace operation, violent and frequent fluctuations of 
load are met with, which in turn bring heavy mechanical and elec- 
trical strains to bear on the windings ; this necessitates a robust 


Еа. 8.—-A BRITISH WESTINGHOUSE 626-K.V.A. OIL-IMMERSED 
SELF-COOLED AND OIL-IMMERSED WATER-COOLED 40- 
PERIOD SINGLE-PHASE 5,800j417-VoLT FURNACE TRANS- 
FORMER. 


and heavy construction of winding, соге, and leads. The internal 
reactance in furnace transformers is usually higher than in power 
transformers, for the reasons given later. 

With the rapid fluctuations of load that are possible, voltage gurges 
may be encountered on the H.T. side of the transformer, necessi- 
tating heavily reinforced end-turn insulation. Due to this, the 
tappings for voltage regulation should be internal to the winding 
whenever possible, so as to leave the reinforced turns free from any 
break in their insulation. 

Heavy and frequent overloads must be allowed for, and out-of- 
balance loads must be provided against in such a manner that the 
voltage does not fall away in consequence of them. In Scott- 
connected transformers special connections internal to the wind- 
inys are necessary in order to preserve current and voltage balance. 

The characteristics of British Westinghouse furnace transformers 
are here described under special headings :— 

Windings and Insula. «.—The type of transformer manufac- 
tured by the British Westinghouse Co. is, in general, the shell 
type, which is the most suitable for the service required ; it allows 
of strong and robust construction as well as flexibility of design 
to meet all reactance requirements and the accommodation of heavy 
L.T. currents. 

Compactness is a feature of the design, and & minimum of floor 
space is required. There is a good oil circulation and mechani- 
eally-strong insulation; while full protection of all windings is 
provided against dem | during shipment and erection. 
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The coils are partially visible, and inspection of them is, there- 
fore, possible. Cleaning of coils may be carried out if, due to 
the sludging of oil, this is necessary. i 

The windings are arranged i in sandwich fashion, and are strongly 
insulated between primary and secondary, and also to ground, 
with heavy and sound mechanical insulation of high insulation 
resistance. 

The H.T. windings are wound in sections, and each turn is 
individually insulated. so that the pressure between adjacent turns 
does not exceed the voltage maintained per turn. 

From 8 to 10 per cent. of the end turns are reinforced, being 
individually wrapped and insulated to withstand a test pressure of 
at least full line voltage per turn, or a minimum of 6,000 volts per 
turn, according to the supply pressure, 
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Figs. 4 & 5.—DIAGRAMS OF TRANSFORMER WINDINGS, SHOWING 
POSITIONS OF TAPPINGS. 


ÀJ 4 5 > 


Cooling.—Transformers are cooled by any of the following 
methods. according to the output and situation. In general those 
up to 1,000 k. v. A. are self-cooled that is, they are immersed in oil 
in a tank with flutes to provide sufficient radiating surface. 
Transformers of larger capacity are in general cooled by artificial 
means. 

Oil-insulated air-blast transformers are mounted in tanks similar 
to the self-cooled units. with the difference that the flutes are 
closed at the periphery by a sheet-steel casiny, and air under a few 
inches pressure is passed up the flutes from below, either from a 
fan or from compressed air mains. A transformer of this type is 
shown in fig. 1 ; this is one of a pair forming a 3,000-K.v.A. Scott- 
connected unit. 11,200/65-75-85-95 .volts, 50 periods, for use in 
conjunction with a 10 to 12-ton Electro- Metals two- -phase furnace. 

Oil-insulated water-cooled transformers are mounted -in plain 
tanks of heavy boiler plate, and the cooling is effected by circu- 
lating water through a copper cooling coil immersed in the upper 


FIG. 6.—SHELL ТҮРЕ COILS ASSEMBLED, SHOWING METHOD 
OF INSULATING AND OIL DUCTS. 


part of the oil. Fig. 2 shows a 2,000-kK.v.A. transformer with the 
cooling coils in position; this is one of a 6,000-K. V.A. three-phase 
unit for use with a carbide furnace. 

In oil-insulated force-cooled transformers, the transformer is 
mounted in a plain heavy boiler-plate tank. The cooling is 
effected by circulating the oil through an external cooler of the 
surface-condenser type, or through a cooling coil immersed in a 
reservoir of water. The oil is always circulated by drawing from 
the top of the tank, and then passing it into the tank at the base 
after passing through the cooler. The oil is circulated under 
pressure, so that should any leak or fault occur in the cooling 
system the oil will be forced out, and no water permitted to enter 
with the oil into the transformer tank. 

Transformers are at times also cooled partly by natural radia- 
tion and partly by water, as is shown in fig. 3. This method 


safeguards the transformer from being run at excessive temperatures 
in case the circulation of water has been overlooked. This 
illustration shows a 625-K. v. A. 5,800/47-volt, 40-period, 13,100- 
ampere transformer, forming one of a group of three in a 
1,875-K.v.A. three-phase unit. 

Arrangement of Tappings.—In the design of Westinghouse 
furnace transformers very special attention is given to both the 
electrical and mechanical arrangement of. the tappings. The 
voltages required being of a low order, say. from 65 to 95 volts. 
the provision of tappings on the low-pressure side is out of the 
question. This is due to the few low-pressure turns available, to 
the very heavy currents, and to the switchgear being often 
required to change from one tapping to another at short notice. 
It is usual, therefore, to put the tappings on the high-pressure 
side. 

Fomerly it was the practice to put these tappings at the end of 
the windings; this is done now for low voltages. While this 
practice is permissible for supply pressures up to 3,000 volts, it has 
been discarded by the British Westinghouse Co., which uses the 
method described subsequently. The reason for this is that the 
tappings at the ends of the windings interfere with the reinforced 
end turns, which are subjected to severe pressure strains due to 
the high voltage which may exist on the transformer windings and 
attached switchgear on account of the auto-transformer effect. 


Elar. Rey: 


Fig. 7.—A BRITISH WESTINGHOUSE 500-K. v. A. THREE-PHASE 
5,750/70-100-VoLT 40-PERIOD OIL-IMMERSED SELF-COOLED 
TRANSFORMER. 


For example, consider an 11,200-volt supply with a low-pressure 
range of 65-95 volts. If the tappings are at the ends of the wind- 
ings, as in fig. 4, then for 65 volts the 11,200 volts would be 
applied to 1 and 8, while for 95 volts the 11,200 volts would be 
applied to 4 and 5, with the result that across leads 1 and 8a 
pressure of 16,350 volts would exist. This voltage would severely 
strain the transformer insulation and auxiliary switchgear unless 
specially provided for, which would mean more expense; also the 
heavy reinforcement of the end turns would have to extend within 
the leads 4 and 5 to an extent of 10 per cent., or, in other words, 
the windings would have to be heavily reinforced tothe extent of 
45 per cent. of the high-pressure winding between leads 1 and 8. 
This also involves serious expense and reduced efficiency, and a 
reduction in copper factor. 

The Westinghouse practice is to arrange the tappings as in fig. 5. 

This has the advantage that the pressure across the H.T. switchgear 
can never exceed the line voltage, and that the reinforcement 
necessary is reduced to 20 per cent. of the full winding. Two extra 
leads are required, but this disadvantage disappears with Scott- 
connected transformers, as the middle point of the windings must 
be available. 
The connections of the H.T. coils are also specially arranged, £0 
that the position of the tappings shall not interfere serious!y with 
the reactance values required or the current balance on the L.T. 
side, which in general has parallel groups of coils. 
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For three-phase furnaces three transformers are necessary, while 
Scott-connected sets for two-phase furnaces of the same capacity 
require only two transformers, and although the Scott-connected 
transformers are more expensive for the same output, they are 
cheaper for the combined unit. 

Reactanve Characteriatica. The internal reactance required in 
the transformers varies with the several types of furnace and the 
method adopted for control of the load. Most steel furnaces require 
from 8 to 12 per cent., varying according to the lay-out of the 
furnace leads, the capacity of the furnace, the location of the 
transformers, and the type of material under treatment. The 
reactance is, necessary to reduce within permissible limits the 
heavy fluctuations of load during melting periods, to steady the 
arc, and to protect the supply system. 

In Westinghouse traneformers the reactance is obtained by the 
grouping and arrangement of the H.T. and L.T. coils, and no 
magnetic shunts are used except in special cases. 

The local conditions of most furnace installations make an acci- 
dental short-circuit between furnace and transformer quite possible. 
Becau:e of this, it is important that the question of reactance 
characteristic should be carefully studied by those who intend to 
install furnace transformers. 

Furnace traneformers should be very strongly constructed in 
order to withstand the repeated heavy mechanical streases brought 
to bear on the windings due to the violent and frequent fluctuations 
of load during operation. 

Low- Pressure Hearvy-Current Leads.—In furnace transformers 
delivering up to 6,000 amperes the L. T. leads may consist of two 
conductors, but above this current, and especially if any length of 
run is required, the L.T. leads should be ioterleaved. The number 
of L.T. leads will depend on the magnitude of the LT. current and 
the reactance requirements. The Westinghouse practice is to 
interleave the L.T. bars in groups of 4, 8, or 16, according to the 
circumstances of the case. Fig. 1 illustrates a transformer which 
deals with 20,000 amperes; here the L. T. leads are brought out in 
four groups of alternate polarities. 

Mechanical Construct on.—Transformers of Westinghouse design 
and manufacture аге invariably of robust construction. All coi.s 
аге amply insulated and assembled together as a complete set, thus 
ensuring that all parts of every coil are rigidly aupported, and 
that individual coile are accurately spaced from one another for 
purposes of insulation and ventilation. 

The punchings are built around the coils, so that no play is 
possible between them and the coils. The punchings are clamped 
and held together by heavy cast end frames, which are of steel in 
the large sizes. The coils are also supported and atrutted between 
these frames by an adjustable coil support: this prevents any 
possible movement of the coils in a vertical direction. Tbe coil 
heads are also secured in a lateral direction at the top and bottom 
by adjustable clamping plates, but in the small sizes up to 
500 K.v.A., these are replaced by heavy timber wedges. 

Coils insulated and assembled in this manner never shrink. The 
type of insulation is shown in fig. 6. 

The cleating of the leads of furnace transformers has been given 
very special attention. since many failures have been traced to the 
movement of the leads under shocks arising from short-circuite 
and sudden fluctuations of the load. 


LAY-OUT OF FURNACE PLANT. 


In order to obtain efficient service and to reduce capital outlay 
in copper, it is essential that the transformers should be as near 
the furnace as possible, and symmetrically placed in regard to it. 

The transformers should not be so near as to receive heat from 
the furnace. This can be prevented by having a wall or partition 
of heat.resisting material between the furnace &nd the trans- 
formers. 

Symmetrical lay-out is necessary in order to make the resistance 
and reactance drop of the L.T. leads equal on all phases, and so 
ensure balanced voltages. The resistance of the leads is com- 
parable with that of the L.T. winding, and unless equality is 
maintained the voltage drop may be more on one phase than on 
the other: also,if the areas enclosed by the + and — bars of tho 
phases are unequal the reactance in the leads will be unbalanced, 
and cause voltage drop, with unbalanced loading and low power 
factor. 

Various methods of running the L.T. leads or cables from the 
L.T. terminals are used. The one most favoured on small trans- 
formers, i.e., up to 6,000 amperes, consists of two heavy bars in 
parallel up to the partition or wall, and flexible cables from these 
to the electrodes. The method most used for heavy currents, 
however, is that of multiple bus-bara running interlaced to within 
close proximity of the furnace, split up, and carried to the respective 
electrodes by flexible cables. 

The connections of the L.T. bars to the L.T. terminals vary in 
accordance with the current to be dealt with. 

Up to 6.000 amperes the British Westinghouse Co.'s practice is 
to bolt the bars, while above that value, and with the multiple 
L. T. bars, connections by means of heavy spring clamps are 
advised. This ensures good and regular surface contact and easy 
erection. | 

To facilitate the changing of the voltage, a selector switch is 
provided. The switch is interlocked with the main oil switch, so 
that it can only be operated when the transformer is dead. This 
is the usual practice, as the shutting-down of the furnace during 
this operation is quite permissible, the time being so short. The 
apparatus which would be necessary to change over with the 
transformer loaded would be so expensive as not to warrant its 
inclusion. | 

With furnaces of the pure resistance type, such as those for 
carborundum manufacture, the change-over under load conditions, 


is essential. The reduction of voltage is necessary in this case on 
acoount of the falling resistance of the bath with increased 
temperature, and it is not allowable that time should be lost, or 
the temperature will fall and the resistance increase again. Fig. 7 
shows a transformer for use on the carborundum type of furnace. 

The description which follows is chiefly concerned with furnace 
equipments which require two or more working voltages, these 
being brought into use by auxiliary selector switchgear. In the 
case of some manufacturing processes, change of pressure must 
be accomplished during operation. 


FURNACE BOOSTER REGULATOR SYSTEM. 


Certain features are essential to this system. The main trans- 
former is wound for the lowest required working pressure, and, in 
addition, it is provided with an auxiliary winding brought out 
in sections to a selector switch. This auxiliary winding feeds 
when required a booster inserted in the heavy L.T. leads, and this 
inoreases the voltage of the L.T. winding as the pressure is applied 
to the primary winding of the booster. 

The advantages of this system are that high pressures are not 
interfered with during cperation, and hence connections can be 
made more mechanically sound than if tappings had to be pro- 
vided ; the auxiliary switchgear need only be made for normal 
voltage, and hence is cheaper and safer ; the balancing of load in 
the multiple L.T. windings is more easily maintained, and so there 
is less fear of local heating; if necessary, voltage change can be 
made without cutting off the load, the booster acting as a choke 
coil during the change-over. 

Thie system is of advantage if many voltages are required, for 
the booster if reversed will double the number of voltage varia- 
tious. In this case the main transformers must be wound for the 
middle L.T. pressure. This means that if the auxiliary winding 
and the booster are used both positively and negatively, these 
windings need only be of half the size that would be required were 
the boost is all poeitive. 

If the transformer only is taken into account in the cost, it will 
be more expensive and slightly less efficient than one provided 
with tappinge, but when considered in conjunction with the 
awitchgear, especially for high voltages, it is cheaper, as well as 
safer. These points outweigh the slight loss in efficiency which 
occurs at the lower voltages. This system is certainly cheaper 
and more efficient than having separate regulating and booeting 
transformers. 


THE BRITISH SCIENTIFIC PRODUCTS 
EXHIBITION. 


(Continued from page 71.) 


Mr. A. E. Parnacott, Penge Lane, Penge, S. E. 20, exhibits 
a sparking-plug testing machine, designed at the request of 
the R.A.F. to ensure, before use, that plugs will spark under 
compression. The complete machine shown in fig. 1, will 
test four plugs (or less) at & time; if sound they can be seen 
sparking under any pressure up to 150 lb. ү sq. in., and an 
indicator will show if the plugs are gas tight. The apparatus 
is supplied complete with pump, gauge, box spanner, and a 


Fic. 1.—SPARKING-PLUG TESTING MACHINE. 


patent leak detector. This latter instrument, either for air 
or gas, is a simple device which enables the user to ascertain 
at a glance if the spark plug is gas tight. The device is also 
readily applicable for use in connection with the inner tubes 
of tires. The breaking down of a film of oil indicates a 
leak; the form of the space is such that capillarity ensures 
the recovery of the film when no gas 1s escaping. 


Messrs. CREED & Co., Ілр., Telegraph Works, Croydon, ex- 
hibit high-speed telegraph printing apparatus. The Creed 
system uses the Morse code, can be incorporated in an existing 
Morse installation. and does not require a specially trained 
staff to work it. Under the system a large number of stations 
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can be worked on one line. The Wheatstone perforated tape 
is prepared by a keyboard producer by the Kleinschinidt Co., 
of New York, which machine permits of a speed of 600 letters 
per minute. The key may be arranged to suit any code, and 
4 combination key provides for the connection of any two 
keys to form a single character. 


Ес. 2.—CREED TRANSMITTER. 


The motor-driven Wheatstone transmitter (fig. 2) gives a 
steady uniform speed with easy adjustments, there being 
three gears, with 16 changes of speed on each, and a direct 
positive drive on the medium gear. The speed ranges from 
20 to 250 words per minute. 


Punes Ewcine 


RELAY ENGINE 


Davwa Moron А Соч имо. 


Fic. 3.—CREED RECEIVER. 


An exact replica of the tape prepared at the sending end of 
the circuit is reproduced by the perforating receiver (fig. 3), 
thus replacing the Wheatstone receiver. The incoming line 
signals actuate a modified form of P.O. relay, the tongue of 
which controls the valves of a small pneumatic engine. 
nected to the piston of the latter are levers which respond to its 


movements and operate the correcting, punching, and paper-. 


Fia. 4.—CREED PRINTER. 


feed mechanisin. The speed of the receiver ranges up io 
JU0 words per minute, the air pressure required being about 
25 lb. per sq. in. D. | | 

The receiver perforated slip is fed into the printer (fig. 4), 
which reproduces the message in Roman letters on a paper 
slip; the latter is gummed on telegraph forms with the aid 
of. the Honoré gummer. The printer contains ten pairs of 
selecting needles, one of each pair being mechanically con- 


to a series of ten elide-valve plates, each of, which, 


Con- 


can be made to occupy one of two positions. Each of tho 
different combinations thus provided opens one complete and 
particular passage through the ten slide-valve plates. Air. 
under pressure is then admitted through these passages to 
any one of a number of small cylinders, each containing a, 
piston acting on the end of a lever, connected to a type-bar.. 
The speed ranges up to 120 words per minute. With regard 
to retransmission, the received perforated tape may be passed 
through the printer several times, or, again, ів ready for re- 
transmission by Wheatstone. 

Messrs. HADFIELDS, LTD., East Hecla Works, Sheffield, have 
on view in the mechanical science section many interesting 
specimens of special steels and samples of articles manufactured, 
there of similar to those shown at the first exhibition at King’s 
College. In addition there is a crossing and rail taken from 
the Fitzalan Square junction at Sheffield, together with a 
diagram showing the extent of wear after being in service 
upwards of 12 years. A model of the Fitzalan Square tram- 
way layout (recently renewed), which is the most important 
junction in the city of Sheffield, is also shown. Other 
exhibits include special magnet steel for replacing the ex- 
pensive high-tungsten steel, a radiograph of electrodes used, 
in electric steel-making furnaces, and the original trans- 
former made from low hysteresis material discovered by Sir. 
Robert Hadfield, and now extensively used. 

Messrs. SrorHERT & Pitt, LTD. Newark Works, Bath, 
exhibit a series of models amongst which are to be seen one 
of the Toplis patent horizontal electric lufling crane for ship- 
building yards, and one of the Toplis patent electric boat 
davits for large passenger ships. The boats are stacked upon 
the deck, and the davits pick up each boat in turn and lower 
it without the possibility, it is claimed, of the boat departing 
from the horizontal position: 

Messrs. Н. Royps TipswkLL & S. K. KIRKLAND, Osborne 
Cottage, Alverston, Derby, exhibit an automatic, self-con- 
tained, weather-proof, and adjustable trolley-pole head for 
overhead electric traction systems. Ey means of an internal 
spring, а guiding pin on the stem, and inclined planes 
situated on the inside wall of the bracket boss, the following 
action is produced: When the trolley wheel is removed from 
the wire, the spring in the base of the bracket boss presses 
the harp stem upwards; during this movement the guiding 
pin on the stem, acting on the inclined planes, rotates the 
harp stem and trolley wheel to the pre-arranged position, 
where they remain locked until brought into contact with 
the overhead wire. On placing the wheel under the wire, 
reaction takes place, and. the wheel and harp descend to their 
normal working position, where the stem is free to rotate. 
The stem cannot lock in any position but that arranged. The 
adjustable spring allows of extra resiliency, the wheel being 
consequently kept in closer contact with the wire. 'The cost 
of the device only slightly exceeds that of the form now used. 
A variable-pitch propeller is also shown in which the centri- 
fugal force generated by weights free to slide longitudinally 
in the blades is changed in direction so as to produce turning 
moments round the axes of the blades. An interesting 
electrical indicating arrangement shows the pilot the actual 
angle of the blades. 

Tur VAUGHAN Cnawr. Co., Irv., Openshaw, Manchester, has 
on view a patent electric block developed during the war. 
It is a labour-saving device, and can be operated by a boy; 
the block can readily be suspended from any convenient sup- 
port. built into a trollev for running on a track joist, or sus- 
pended from an existine hand crane to speed up the hoisting 
motion of the latter. The blocks are provided with over- 
winding and lowering safeguards, which can be set to nct 
at any predetermined point. They are made in standard sizes 
of from 4 to 44 tons, and are suitable for D.C., 2phase, or 
3-phase current. 

THe British ELECTRICAL & ALLIED MANUFACTURERS ASSOCIA- 
TION, King's House, Kingsway, W.C.9. Eicht of the leading 
British manufacturers jointly exhibit a collection of scientific 
instruments which covers most of the requirements for elec- 
trical measurement, testing and research, as distinguished 
from switchboard, or industrial measuring instruments; some 
recent telegraph instruments are included. The present is 
believed to be the first occasion on which British makers of. 
these instruments have offered such an exhibit in a manner 
facilitating an easy comparison of their manufacture. Several 
of the exhibits are shown in operation. 

Messrs. ALFRED GRAHAM & Co., of St. Andrew's Works. 
Crofton Park, London, S.E., are doubtless best known for 
the loud-speaking telephones of which they were the pioneer 
producers, and which. we believe, nre exclusively employed 
in the British and other navies; these атс shown at their 
stand, but in addition there is & remarkable collection of fire 
and torpedo control instruments, submarine signalling appli- 
ances, special switchgear for naval ordnance and torpedo 
circuits, hvdrophones used for the detection of the presence 
of submarines, indicating and alarm apparatus. &c., showing 
that great advances have been made during the war, which 
has naturally made heavy demands upon the firm's energy 
and inventiveness. The fire-control instruments are of the 
step-by-step type, and provide for a variety of different. re- 
quirements, the mechanism being of a novel and ingenious 
character. The motor provides for 19 definite steps per 
revolution of the armature, and is designed to give high 
armature torque for a given consumption of power, accurate 
alignment at each position of rest, positive action, and cer- 
taintv of maintenanee of synchronism between transmitter 
and receiver. The supply pressure required may vary from 
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8 to 25 volts. Six coils are used, connected in pairs in series, 
and exciting iron pole-pieces fixed in a gunmetal cylinder: 
the armature consists of а soft iron core with polar extensions, 
and the air-gap is only 3 mils. Between the transmitting 
switch and the unit four conductors are used, and diametrically 
opposite coils are connected in series. The magnets are stag- 
gered, and so connected by the switch that one pair and. 
iwc pairs alternately come into action in succession, exerting. 
a powerful torque on the armature at each step, and holding 
it firmly in position when at rest. The energy dissipated 1s 
eomparatively small, and the movement may be used for long 
periods at thc maximum working pressure without fear of 
overheating. 

The indicating movements provide for any number of orders 
up to 15, on revolving drums, stating ranges from zero to any 
maximum by steps of 95, 50, or 100 yd.; stating bearings up 
to the maximum arc of training by steps of 4, 4, or 1 degree; 
and giving deflections reading from one maximum value to 
another, t rough zero. The mechanism is very compact and 
well made, and a special high-speed type has been developed. 
As many as 70 combinations of these instruments have been 
eupplied. 

'The Graham switchgear has been developed for low-pressure 
circuits associated with naval ordnance and torpedo control 
and firing, and ijs of improved design, to fill a variety of appli- 
cations. 

An '' auto-charger ” is a device for automatically connecting 
а 20-volt storage battery to the 100- or 2900-volt mains through 
а suitable resistance when run down, and disconnecting it 
when recharged: it is actuated by three relays, and absorbs less 
than 10 watts when the battery is not being charged, and 50 
to 60 when charging. The apparatus is mounted in a water- 
tight casing with a glazed front. Its main purpose is to 
maintain à low- Pressure supply of current at a constant 
voltage for actuating telephones, &c.. on board ship, but it 
is also suitable for апу purpose requiring a similar supply. 

The hydrophone exhibited is of the general service type, 
its function being to give warning of the presence of sub- 
marines, without indicating their position; the type was 
much used by trawlers, &c., in the war. 

A variety of telephone apparatus, head sets, hooters, water- 
tight junction boxes, &., is also shown. 


(To be continued.) 


NEW PATENTS APPLIED | FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs Surton- Jones, O'DELL эмэ 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


165,34. °° Magneto amd. sparking 
Tth. 

6,543. n Operating synchronous telegraph systems." G. R. 
Jul) 7h. 

16. 1 12. Brush for electro dynamos, & A. W. Ретке & J. F. Peni- 
экв. july 7th 

16,9 % 2. Devices. for measuriity electrical resistance.“ C. E. Foster. 
July fth. 

17.048. Apparatus for producing or 
X. II. Wieso. July. Sth. 

17,066. °° Electrical motor control systems,’ 
Со. (General Electric Co.). Jule Sch. 

17.003, '* Electric circuit controllers.’ R. \Амнкктөх. july В. 

17.088. '* Couplings or holders for picker straps, belts, electric wires, Ф." 
Н. Rock. July sth. 

17,142. '' Method of generating electricity.“ T. W. L. Jones. July 3th. 

17.148. Arc welding generators.“ T. G. McKay & H. PorLock. July 9th. 

17.150. Electric ignition systems of internal combustion engines." G. A. 
Epwakps. July Jth. 

17,195. *'' Electric light fittings. 
Witat. July Oth. 

17,208. '' Method for receiving wireless signals." E. H.  ARMsIRONG. 
July Sth. (France, December 30th, 1918.) 

17,216. '' Electrical fire alarm systems.“ E. Marks (Spardon Electrical 
Products Co.), July 9th. 

17,228. ''Controlling dynamo electric machines running at varying speeds." 
Н. F. Foster & A. W. s. Pockiincron. July 9th. 

17.237. Signal systems for telephone." K, Hit КАНА TSUkAMOTO 
Disk KeNRYUSHO & TsUEMOTO, July oth, 

17.243. Electro-magnetic brake for tramway, &c., vehicle." E. BAzLxv 
July 9th. | 

17,246. '' Production of anhydrous magnesium chloride or anhydrous double 
chlorides of magnesium," E. X. Ахнснокт. July 9th. 

17.247. Electroivtic decomposition of anhydrous m, ume sium chloride and 
production. of magnesium or alloys thereof. and chlorine.” E. A. ASHCROFT. 
July 9th. 

17.248. Production of magnesium or alloys of magnesium and by-pro- 
ducts." E. А. Asnerorr. July 9th. 

17.255. Electric hammers.” K. L. Chow. July 10th, 

17.265. ** Electrical switch," W. J. Сомік. July 10th. 

17.276. *' Tool for cleaning «parking plugs.” H. R. Wicas. July ТӨ, 

17.294. “Switchgear for controlling electric motors." P. S. Brook & J. А. 
Hirsi. July 10th. 

17,301. *"' Electric lighting systems combined with ignition systems for 
internal combustion engines, &c." H. Kseow rs. July lOth. 

17.337. Magneto clectric machines." C. В. Reprur. Jul 10th. 


17,340. ‘Indicating means for are welding cutting or reducing apparatus.“ 
€. J. Horsrac. July lOth. (United. States, September 21st, 1918.) 

17.3. " Electric inition apparatus.“ H. Stevens & Stevess & Co., A. J. 
July llth. 

17,334. Obtaining single phase currents drom existing three-phase sys- 
tems.” A. M. Талов. July llth. 


17,358. “ Self-regulating dynamos. W. R. SMITH. 


plug file and cleaner." L. Моокь. July 


BENJAMIN. 


ulilising electrical oscillations. 


Burri Titowson-) fous1os 


Д] 


British THomsox-Hovuston Co. & Н. C. 


July 11th. 


17,399. *“ Photo electric reproduction of sound." U. A. Сбкмли & О. 
Rosati. July llth. 5 

17.422. Electrical signalling apparatus. 
Клилко. July llth. 

17.44. Static electrical condensers, 
& R. C. Crinker. July llth. 

17.426. Portable electric lampholders. n г. Akon & Rotax MOTOR Ac- 
C€EssOKIES Со. July llth. 

17.427. Electric lighters.” B. L. Drcinettk. 
d2th, 1918.) 

17.40. Wheel hub dynamo for electric lighting of vehicles. 
& A. H. Steep. July llth. 

17.441. Electron. discharge apparatus." DB. 8. GosstiNu. and GENERAL 
EI. EC TNC Co. July liith. 

17.443. Process lor electrolytically depositing copper, &c., оп aluminium 
and its alloys.” J. G. A. ROIN. july IIth. 

17.44. Flaming arc lamps" P. R. Jackson (Sperry Gyroscope Co.]. 
July llth. 

17,68. Electric bell apparatus.“ A. L. Davis. July 12th. 

17,469. “ Electric telegraphs.” A. I.. Davis. July 12th. 

17. 470. Electric press buttons." А. L. Davis. July 12th. 

17.472. Electric dry cells.“ J. W. ROLANx DS. July 12th. 

17. 479-17. GO. Electric display sign." C. IEGONISC. July 12th. 

17.191. Electric feeler arrangement for looms.“ H. Ter Конь. July 
2th. (Holland, August 23rd, 1918.) 

17.503. Motor vehicle circuit switch." S. Foster. July 12th. 

17,916. *' Electrodes for electric welding cutting or reducing apparatus. 
C. J. Hol. SLAC. July 12th. 

17.521. Brush rocking gear and terminal mechanism for dynamo electric 
machines," H. D. Ronan. July 12th. 
17,928. *'' Sound diaphragm mechanism.” 
marine Signalling Co.) July 12th. 

17,31. Electric cut-outs." C. C. Сакклко, A. H. Raiso & W. WiLsoN. 
July 12th. 


J. J. V. CON NA COH & M. J. 


1* 


Bru TnomMson-Houston Co. 


July llth. (France, July 


ve 


№. JOHNSON 


7 


W. J. MeLLekSH-Jackson. (Sub- 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specihcations will be 
printed and abridged, and all subscquent proceedings will be taken. 


1517. 

2,890. SYSTEM OF TELEPHONY. I.. Mazza. February 27th, 1917. (128,231.) 

4,806. IEC IIC АКС алм». II. B. Grylls and M. Heape. April dth, 1917. 
(12s, 2.1.) 

6,659. MECHANICAL AND. ELECTRICAL. RELAYS, 
Stroud. May loth, 1917. (128.230.) 

9,243. ELECTRIC. GUN. OF APPARATUS FOR PROPELLING l'ROJECTILES.. A. L. O. 
Fauchon-Villeplee; August oth, 1916. (128.241.) 

9,590.  Eü.kCIkO-MAGNEIIC. VIBRATORY OF OSCILLATORY APPARATUS. M. Latour. 
July 3rd, 1917. (128,254.) 

10,525, RAbDIO-CONTROLLED TORPEDOES MOTOR-DRIVEN BOATS OK OTHER SELF- 
FROlEGCED UNDIS. AL E. Ericson. July 21м, 1917. (128.295.) 


Barr & Stroud, A. Barr and W. 


10.5. ТАКИМ МАС SIOS FOR INTERNAL COMBUSTION — ENGINES, A. H. 
Midgley and €. A. Vandervell & Co. July 28th, 1917. (128,306.) 
11.081. астки. BartkKIES. G. N. Antonoff, August. Ist, 1917. (Cognate 
application J,000, 18.) (128,316.) 
1918. 
3,24. Dinamo метке MACIUNERY, Lo Thermo Patents, Ltd., B. Long- 


опол and. Е. Greenhalgh. March oth, 1918. (128,330.) 

JGG. DRY ELECIKIC RALTERIES AND THE METHOD OF MAKING THE АМЕ. W. J. 
MeHersh-Jackson, (Burgiss. Battery Cog May I9th, 1918. (128 332.) 

7.03), NN DELAYED. ACTION ELECTRIC. SWIICHES. A. E. Woodhouse. 
May dth, 1918. (128,338.) 

N. U:). Баксак KEA ӨК SWITCHING DVIES. А, C. Heap. 
1918. ( 128,442.) 

K. 161. MINERS’ хакгу AND OTHER ELECIKIC. Lames. G. Oldham and J. Old- 
ham. May Doth, 1918. (125,344) 

. 27. EHC IKT INDUCTION FURNACES, C. C. 
(120. 030.) 

W628. Eceerric switcues. J. B. Tucker. June 12th, 1918. 0128.359.) 

10.007. CONTINUOUS ELECTRO-MAGNETIC WAVE SYNTONIZERS. N. Lea. June 
Vath, 1918. (128,3N3.) . 

10.01. Lier, отока. BALIERIES OK ACCUMULATORS. W. Peto, June 18th. 
1918. (128. 386.) 

10.105. PROCESS OF AND. APPARATUS. FOR ELECTRIC. WkLDING,. H. D. Morton. 
June Pith, 1918. (028:594.) 

10.417. Lr Ci м. HEATING AND CoonING APPARATUS. (i. M. I.. Patterson. 
June 23th, 1918. (0128.4100.) | 

10,59. ELECTRICALLY PROPELLED VkHICLES. P. А. H. Mossay and Mossay & 
to. July 2nd, 1918. (128,420.) 

11.344. SPARKING PLUGS OF INTERNAL COMBUSTION ENGINES. А. T. Ellis and 
Н. A. Hand. July llth, 1918. (128.42).) 

11,483. FIXING AND SUPPORTING DEVICES FOR TUBES. ELECTRIC WIRES, AND IE 
Lit. G. S. Boothroyd and Callender's Cable and Construction Co. July 12t 
1918. (128, 431.) 

11.573. ELECTRIC LOCOMOTIVES OR CARS. British Thomson:Houston Co. 
(General Electric Co.) July loth, 1918. (128.434. 

11,739. ErrcrROLY7IC certs. E. €. R. Marks. 
1918. (128,436.) 

12.085. APPARATUS FOR ELECRICALLY CONTROLLING AIR BRAKES. M. J. Mellersh- 
Jackson. (E. P. Waterhouse and В. A. Prince.) July 24th. 1918. (128,443.) 

12.143. ELECTRIC HEATING ELEMENT. W. B. Smits. August 29th, 1917. 
(015,613.) 

12,869. AUTOMATIC TELEPHONE. SYSTEMS. 
Co. October 3rd, 1917. (120.197.) 

13.389. VENTS FOR ELECIRIC ACCUMULATORS, 
P. Welch. August 17th, 1918. (128,458.) 

13,534. VIBRATING DECELERATING RELAYS FOR CONTROLLING ELECTRIC MOTORS, 
V. Breeze and A. West & Co. August 20th, 1918. (128,409.) 

13.926, MEANS TO BE EMPLOYED IN THE ELECTRIC WELDING OF IRON OF STEEL OR 
ALLOYS THEREOF, A. C. Hyde. August 27th, 1918. 128,463.) 

14.851. INSTRUMENTS FOR TESTING BATTERIES, ACCUMULATORS, MOTOR DYNAMOS, 
Ok OTHER ELECTRICAL APPARATUS. X. А. Price. September 12th, 1918. (128,471.) 

17.947. SPARKING PLUGS FOR INTERNAL COMBUSTION. ENGINES. D. McGregor. 
November 2nd, 1918. (128,492.) 


May 14th, 


Bockman. October 12th, 1917. 


(A. T. Stuart.) July 17th, 


Automatic Telephone Manufacturing 


Fuller Accumulator Co. and A, 


1919. 
6.535. CoNikOL OF ELECTRIC CURRENTS. British ` 
(General Electric Co.) March 15th, 1918. 128,527.) 


Thomson-Heuston Co. 


„6FÄÜE᷑MͥbꝰönH ! Ee ᷑᷑᷑ 


Peace Dance,—On Friday evening, July 18th, a Penns 
Dance was held in the Recreation Hall at the Dagenham Works of 
the Sterling Telephone and Electric Co., Ltd., the music Deine 
supplied by the Sterling Orchestra. : i 


THE 


ELECTRICAL REVIEW. 


Von, LXXXV. 


ELECTRICAL REVIEW. 


Yol. LXXXV.) 


CONTENTS: August 1, 1919. [No. 2, 178. 
Problems of Transportation " T **. 129 
Far Eastern Trade ... ARE -— 130 


Auriliary Lighting Apparatus for Use i in Engineering Work- . 
shops, by J, Beaumont Harrison (ii/u».) ES ae uc 131 


Tramways and Light Railways Association ... | 132 
The British Scientific Products Exhibition (il/ws.) (continued) 135 
Correspondence— 
Government Service ... ace wae ase ase eee 136 
Overhead re? «us Underground Transmission S e. 137 
| Dry Cells (illus.) ooo | өөө 9, e. 137 
Steam Railroad Electrification, by с. Townley... * e» 138 
Legal.. 609 ees eee eee 600 eee eee eos eee 140 
Business Notes .. ... .. .. 0e — é „, 140 
Notes. LIT eee eee eee eee eco eee eee [Il] 145 


City Notes eco eee К * %% | eco rrr) eee еее 150 
Stocks and Shares. 2 
Market Quotations ... Wie. Deset "wc Dase ove woe 152 
Foreign Trade.—I. 262 vis res "T "n 
Breakdowns of Electrical Machinery, by G. W. Worrall Т 
Reviews . e .. -- e мш» 9. „ 156 
Oxygen and Hydrogen by Electrolysis GU)... vee aoo 

A Portable Kinematograph Outfit (ilws.) ... ese 05. 168 
South American Electrical Кае is . — 159 
New Patents Applied for, 1919 . = Y aoe эө 160 
Abstracts of Published елаш, ese 


„ 160 
. Column. . We. ie " ‘Advertisement page xxvi 
pot , 


THE ELECTRICAL REVIEW. 
Published every FRIDAY, Price 44. 
. Th Oldest Weekly Electrical Paper. | Established 1878. - 
l OBTAINED BY qapas FROM ANY WEWSAGENT IN TOWN OR COUNTRY. , 


egraphio Address : “ AGEEEAY, CENT., Loxpor.” Code, ABO, . 
5 Nos.: City 997; Central 4425 (Editorial only). 
the recognised medium of the Electrical Trades. ahd Bas 
Шы Е the resi pedis 5 ol any Electrical Industrial Paper jn Great Britain. 


Subscription Rates, Per annum, postage inclusive, in Great Britain, 
n 16. 8d. ; Canada, £1 88, 104. ($5.80). To all other countries, £1 10s. 


FOREIGN AGENTS: 
Молк: Fratelli Treves, 


AdELame: Messrs. Atkinson & Co., 
| New Yoru< D. Van Nostrand, . Berk 


Gresham Street. 


AUCKLAND N. Z. Gordon & Gotch, Place. 
„ Peter d. Тан, Р.О. Pans: Boyveau & Chevillet, #2, Rue 

BatgsaxE: Gordon & Gotch, Queen 8t. e la Banque. : 

С̧ивіәтонсвсн, N. Z.: Gordon and Pertg, W. A.: Gordon & Gotch, 
Gotch, Manchester Mtreet. illiam Street. 


Denrpm, NZ.: 
Princes Street. 
ТонлхнЕВВОВО, CaAPETOWN,' BLOEN- 
roxrrm. "Роввлм, Ровт ELIzA- 
nim &c.: Central News Agency, 


Gordon & Gotch, | Roma:  Loescher & Co., 
Umberto 1° 307. | 

Srnszy: Peter G. Tait, 278, George 

Street ; Gordon & Gotch, Pitt Street. 
Товонто, Oxr. : 1 Dawson = rden 

bers; Gor 

3 & Gotch, 3 Bay N on 
kit 1 Mi wil: W ELLINGTON, N. Z.: Gordon & Gotoh, 
{ cube Btreet. 


Launceston: 
Cimitiere hee 


Btrect; Gordon Gotch, 
liam Btreet ; Gorgon’ 
Street. 

ues and Postal Orders (on Chief Office, London) to be made ble te 
Tar EvxctricaL Review, LIMITED, and crossed # London Ону and | dland 
Bank, ee Street Branch." POS 


PRICES CHARGED FOR ELECTRICAL ENERGY. 


The “Electrical Review" Table of Pre-war and Present Prices 
of Electrical Energy for Lighting, Power, Heating and Cooking, 
and Traction, and Cost of Coal, in 240 виши Electricity 
Supply Undertakings, is now ready. 

 Coples may be obtained from the panies ELECTRICAL 
REVIEW, LTD., 4, Ludgate Hill, London Р.С. 4, price ls. ; 
bett tree 18. 2d. 


AUGUST 1, 1919. 


No. 2,175. 


PROBLEMS OF TRANSPORTATION. 


Durine the past seven days the question of transport con- 
ditions in this country has been brought prominently before 


the public by three independent events: the Annual Con- 


gress of the Tramways and Light Railways Association, 
last Friday, the publication of the Report of the House of 
Commons Select Committee on London Traffic, and the 
debate on the Transport Bill in the House of Lords. With 
the last-named item we have little to do on this occasion, 
but the conjunction of these events, in view of the circum- 
stances attending them, is significant of the exceedingly 
serious situation which now prevails throughout the whole 
country, as the result of the changes brought about by 
the war. 

The Transport Bill arises out of the impossible position at 
which the great arteries of communication have arrived, 
owing to the cost of labour and materials and the congestion 
of traffic; the report of the Select Committee reflects the 
intolerable conditions of passenger transport in the Metro- 
politan area, due to similar causes; and the. proceedings 
at the Tramway Congress reveal the difficulties and 
dangers which beset the tramway undertakings in all parts 
of the country by reason of the burdens under which they 
labour, and the restrictions by which their managers are 
bound. It is clear that action on the part of the Govern- 
ment is urgently necessary in order to place all these 
matters on a satisfactory basis, and to ensure the pro- 
vision, in the interests of the whole nation, of adequate 
transportation facilities on sound financial lines. 

The report of the Select Committee adds one more to the 
long series of inquiries which have been made, and reports 
which have been submitted to various Governments, and 
hitherto consistently ignored by all of them ; we hope that 
now, at last, the problem of London traffic will be 
seriously taken in hand. The appointment of a Supreme 
Traffic Board for Greater London, which is the main 
recommendation of the Committee, has been called for 
again and again, and if it was pressing for attention before 
the war, it is vastly more urgently needed now. By no 
other means can we hope to mitigate the defects of the 
unsystematic provision which has been made by numerous 
independent bodies for dealing with the London passenger 
traffic, or to organise out of the disconnected elements some 
sort of homogeneous and efficient scheme. The Committee 
suggests that the Traffic Board shall consist of five 
members—apparently some magic resides in that number— 
in whom shall vest all the powers now possessed by existing 
authorities or conferable by statute ; and the Board is to 
have executive authority, its functions being to deal with 
all transport questions in the public interest. . Why has 
nothing been done in the past, in spite of the admirable and 
exhaustive reports which have been drawn up? Simply 
because there was no such authority ; ow ners of vested 
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interests, jealous local authorities, and other bodies have 
succeeded in blocking the path of reform. The Committee 
fully realises this fact and emphasises it as the root cause of 
the public scandal” which has now developed. Wisely 
it rejects any method of direct representation of the parties 
interested, and recommends a Board too small to waste time 
in interminable debate, yet large enongh to ensure the 
adequate consideration of all problems from different points 
of view. 

We cannot here discuss the many points dealt with in 
the report; the appointment of the Traffic Board is the 
supreme necessity, without which nothing can be effected, 
and, once that is accomplished, the remaining recommenda- 
tions of the Committee will be dealt with in due course ; 
but we gladly compliment the Committee on the production 
of a report so illuminating, so incisive, and so sagacious 
that we cannot doubt that action will follow—may it be 
soon ! 

Turning to the Tramway Congress, the keynote of the 
meeting, struck by the author of the first paper, Mr. W. L. 
Madgen, was the question of fares. In view of the general 
Gepreciation of the currency to less than half its pre-war 
purchasing value, it must be admitted that even with a 
50 per cent. increase of fares, the travelling public is at 
present receiving an extremely cheap service, and the 
natural consequence is that the tramway undertakings are 
facing a position fraught with peril to their financial 
stability. Ме wish again to emphasise that 2d. to-day is 
hardly worth a pre-war penny—the fact is incontrovertible. 
Labour and materials—when they can be got at all—are 
costing the tramway authorities at Jeast twice as much as 
they did five years ago, and yet the fares are limited by 
statute to maxima fixed before the war. It is true that if 
a sufficiently convincing case can be made out, some 
measure of relief is obtainable from the Board of Trade: 
hut the Board undoubtedly looks with disfavour on any 
such proposition, with the result that the tramways are 
being starved. Their renewal funds, calculated on the 
basis of 1d. per car-mile, which used to be adequate, are 
now, of course, found to fall far short of the requirements 
of the present day ; and though the extraordinary increase 
in the number of passengers carried per car-mile run has 
helped to reduce the dispsrity—incidentally stiffening the 
opposition of the Board of Trade to any increase in fares— 
the time i8 approaching when many undertakings will be 
compelled to run at a lose or to stop running altogether. 

In his paper, which is abstracted elsewhere in this issue, 
Mr. Madgen divided the working costs into standing 
charges (the allusion is not to '*strap-hanging ") and 
running coste, and showed that, taking the aggregate returns 
of the Board of Trade for 1913-14 as a basis, the standing 
charge which should be recovered from every passenger 
before he travels a yard, amounts at least to jd. Hence 
the old rate of one penny per mile is quite inadequate to 
meet the requirements; as the running cost per mile is 
about d.. the minimum charge should be at least 14d. 
As the publie will not tolerate odd farthings, the only ways 
to deal with the case are either to charge 14d. for the first 
mile, and $d. per mile afterwards, or to adopt decimal 
coinage and charge a five-mil piece (1:2d.) for the first 
mile. At present the short-distance passenger is practically 
let off scot free, while the long-distance passenger bears the 
whole burden of increased fares—a gross injustice, and a 
system which is contrary to public policy, for the long- 
distance passenger should be encouraged to live on the out- 
skirts of а town. In Glasgow, where 4d. fares have so long 
been in vogue —with striking success from the financial 
point of view—the tramways have done little to spread 
the population, which largely lives in flats of one or two 
rooms in many-storeyed **closes" in the central area, a con- 
dition which does not make for the cultivation of an * A1" 
standard of well-being. Glasgow, in fact, is essentially a 
„03 city. At Manchester, on the other hand, the fares 


have been adjusted to encourage long journeys, with 
remarkable results in the spreading of the population. 

The Select Committee considered that “while some 
increases of fares were inevitable, these are now in some 
cases far too high " ; it went on to offer criticism in detail, 
but, we believe, in some cases on utterly wrong lines. 
However, we are pleased to see that it emphatically con- 
demned the inequitable rating of tramways, and the 
iniquitous burdens laid upon them in respect of road main- 
tenance and street improvements, and declared these 
impositions to be “indefensible.” Tramway authorities, 
whether municipalities or companies, have long cried out 
against these oppressive burdens, to which we may add the 
duty of carrying workmen at less than cost price. These 
and many other grievances urgently demand attention—but 
first, above all,let us have the Traffic Board for London, 
and relief in the matter of fares for all the tramways in the 
country. 


ENGINEERING firms which have under 
consideration the problem of overseas 
markets, have of late often had their 
attention directed to China, and the endless possibilities of 
that undeveloped country. Ав some of our readers are 
aware, we have amongst us again Prof. Middleton Sinith 
of the Hong Kong University, who is devoting the period 
of leave which is due to every Briton in China after a few 
years of service, to the task of persuading engineering 
firms to give China all of the blessings which follow the 
substitution of coal, oil, or water, as a source of energy in 
place of the human muscle. The thesis submitted is quite 
simple. It is this, China is changing ; for a century Great 
Britain has had a paramount interest in the trade of 
China. But the demand of the future will be for metals 
and machinery, instead of, or in addition to, cotton goods 
from Lancashire. Will British engineers allow their trade 
rivals from other countries to beat them? We are quite 
confident that they will not, but we think it our duty to 
remind them, from time to time, of what is happening. 
For that reason we offer no excuse for quoting a few 
figures from the annual report on the foreign trade of 
China during 1915, which has been compiled by the 
Statistical Secretary of the Maritime Customs. Notwith- 
standing the extraordinary and grievous drawbacks under 
which nearly all mercantile transactions had to labour," 
says the report, the value of the direct foreign trade of 
China for 1918 was the highest on record." 

We agree that this remarkable result “serves as an 
earnest of the development that may be looked for with the 
return of peace and normal conditions the world over." 
For the year under consideration the Customs revenue was 
about £1:8 millions more than in 1917. The sterling 
increase of trade was over £56°5 millions, the actual total 
for 1918 being £275,100,977. But whereas in 1914 the 
British and Japanese ratios of a total of over 19 millions of 
pieces of cotton goods were about 10 to 7, in 1918 the ratios 
were :— British, 2:6; Japanese 7 out of a total of 10:4 
millions. But engineers will notice the words: The 
cotton spinning industry in China has had another prosper- 
ous year, and additional mills will be erected as soon as the 
necessary machinery is available from abroad." An im- 
portant point to note is that there has been a revision of 
the Customs tariffs for China, which it is expected will in- 
crease the revenue of that country. But this has been 
agreed upon by allof the Powers, and it has met with the 
approval of British merchants and officials. One interesting 
feature is that, in future, iron and steel (excepting tool 
steel) will pay the same duty. We have selected a few 
points from this annual report, because we are convinced 
that, even if British engineering firms cannot just now 
execute orders as rapidly as they would wish, they can be 
building up “ good-will” in an almost untapped market 
amongst people who are suspicious of strangers but generous 
towards old friends. And the British, we are assured, as а 
nation, stand well in the eyes of the Chinese mercantiie 
community. Let us cultivate them, and persuade them to 
purchase machinery. 


Far-Eastern 
Trade. 
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AUXILIARY LIGHTING APPARATUS FOR 
USE IN ENGINEERING WORKSHOPS. 


By J. BEAUMONT HARRISON. 


Іт frequently happens that the ordinary. lighting of 
engineering workshops. shipyards, &c., is not sufficient for 
all purposes, especially in places used for the construction 
of locomotives and railway carriages. In order to meet 
the requirements, portable electric lamps are used, the 
supply to the lamps being conveyed by means of flexible 
insulated cables. The consequence is that very consider- 
able maintenance costs accrue as the flexible cables fre- 
quently become damaged, owing to the carelessness of 
operators using the lamps. 

In large shops employing this method of lighting, as 
many as 800 or 900 connections may be used, and pro- 
vision has to be made for a series of sockets, which are 
fixed on the walls or pillars of the shop. The sockets are 
often arranged in banks of from four to eight. 

In the case of an engineering shop in the South of 
England, of moderate size, in order to meet the lighting 
requirements, upwards of 1,500 socketa have been provided. 

Usually each bank of sockets is provided with a single- 
pole fuse to protect the circuit in case of a short-circuit 
arising in the portable apparatus. Unfortunately, a man 
often allows the flexible cable to be damaged in such a way 
that short-circuiting of the leads takes place, thus blowing 
tbe protecting fuse and putting that particular bank of 
sockets out of action, and most likely preventing a number 
of men from carrying on their work. 

It may now happen that the man who is using the 
defective portable lamp is not aware that nis lamp is at 
fault, and has caused the fuse to blow, and he only realises 
that his particular bank is out of order; therefore, he 
plugs his portable lamp connection into the next bauk 
of sockets, with the result that that section is also.put out 
of order. Frequently it happens that one defective con- 
nection is responsible for a number of dead banks of 
sockets, and thus it will be readily seen that an irrespon- 
sible person can put a large number of men temporarily out 
of action, causing a loss of time and money to both the em- 
ployer and tbe employés; this also means that a staff of 
electricians haa to devote much time to repairing blown 
fuses and repairing the flexible cables. 


e | Q 


Akh dam pddid ia? 2a) 
4 


7 
y 
j 
4 
7 
7 
2 
{ 
, 
й 
; 
f 
4 


м ~ 
CO] | 


DEN 


Р 
-4 
L 


8; 


КЕК 
1 
ORE EG ee ae 


„ 


CE 


wo 


oA Ahhh dh hed EF hd "Se. 
Li 


XXe Se , 


7777272722210 


Fic. 1.—Hanp Lamp TEST BET. 


In order to overcome this difficulty, the writer has 
devised an arrangement which clearly indicates to the man 
who is using а defective portable connection that his appa- 
ratus ів out of order, and he immediately puts it on one 
side instead of causing the inconvenience above-mentioned. 

Fig. 1 shows the suggested arrangement, which consists 
of a bank of connecting sockets T, indicator lamps B, в, 
contactor switch, maip fuse P, and main switch 8 w. 


Fig. 2 shows the method of operation. If the porteble 
lamp plug is pushed into one of the sockets T, and the main 
switch sw is in the “on” position, the current will flow 
by way of the fuse P, through the portable lamp connection, 
and thence to the negative main, via the fuse Р. 

The portable lamp or lamps are now lighted up in а 
normal manner, but if for some reason or other the portable 


Fig. 2.—DIAGRBAM OF CONNECTIONS. 


lamp or connection is short-circuited, a heavy rush of 
current passes through the circnit, and may blow one, or 
both, of the main fuses P, P.. - 

It does not often occur that both fuses have exactly the 
same fusing current: we will assume that owing to a short 
circuit the fuse », has been blown, thereby cutting off the 
current from the portable lamp. 'Гһеге is now an alter- 
native path for the current to flow by way of the solenoid 
coil w b, to the brush 1,, movable contact Ci, brush H, and 
through the portable lamp connections in the socket T, and 
thence to the negative main by way of the fuse P. 

The solenoid coil w р, now sucks up the plunger A, and 
the movable contact c and c, leaving behind the brush 
contact H,, and connecting up to the brush contact B,, thus 
discounecting the defective apparatus, and at the same time 
lighting up the lamps R and R, thus indicating to the 
operator that there is something wrong with his portable 
fitting. The bull's eye в k (бр. 1) magnifies the power of the 
lamp Bi, and it can be readily seen by the electrician in 
charge of that particular department, who replaces the 
blown fuse immediately. 

If for any reason it is found impossible to give the fuse- 
box attention, the lamps within the box can be switched off 
by opening the switch s w, but if an attempt is made to use 
the box by inserting a plug in the socket T, and switching 
on the main switch the indicator lamps immediately light 
up, thus informing the person using the lamp that that 
particular box requires attention. 

If the fuses are easily accessible unauthorised persons are 
apt to replace them when blown, but as they do not realise 
the purpose of the fuses, they will put in any piece of wire 
they can lay their bands upon, and I have met with 
5-ampere fuse bridges filled with wire of a fusing capacity 
of upwards of 30 amperes; of course, with such a fuse a 
short-circuit has disastrous results, sometimes seriously 
injuring the man using the portable apparatus. Ordinary 
locks and padlocks are of little or no use, as they are easily 
opened, and therefore a magnetic type of lock has been 
developed which cannot be got at from the outaide of the 
fuse-box. | | 

Attached to the box is a catch к, with which engages a 
locking catch c. On the inside of the box lid B L (fig. 1) а 
magnetic locking device is fixed, and the lid of tbe box 
B L (which is usually of cast-iron) has a hole drilled in it 
about 2 іп. in diameter, in which a stud M 8 of magnetic 
material is surrounded by babbitt-metal N M, which is 
non-magnetic. The catch G is fixed to & movable arma- 
ture A, which is pivoted at Е, the catch d being held in 
engagement by a spring. 

If the lid вт, is closed, it is impossible to gain access to 
the fuses by ordinary means; but the electrician, who 
carries a small electromagnet P T, places the plug x in & 
convenient lampholder, after which the pole of the magnet 
is put on or near ће stud мв. The armature A, is attracted 
to the stud мв, thus disengaging the catch G, and in 
attempting to draw away the magnet the door is opened, 
giving access to the fuses, which can be replaced, and on 
the door being pushed to it is automatically locked. 
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TRAMWAYS AND LIGHT 


On. Friday last, at Caxton Hall, Westminster, the Annual 
Congress of the Association was held; Mr. R. J. Howley 
presided, and papers were read by Mr. W. L. Madgen and 
Mr. H. England. In the evening there was an informa) 
dinner. We give below abstracta of the papers and 
discussions. 


Tramway Fares and Services. 
By Wy. L. Mapcen, M. I. E. E. 
(Abstract.) 


There are two criticisms which apply generally to tramways 
in the United Kingdom. The first of these is: That they fail 
to produce an adequate financial return to their proprietors; 
the second is: That in many respects they fail to give the 
community all the benefits of which they are capable. We 
have here a simple example of cause and effect of what 
happens when a community is working a strangle-hold on an 
industry. 

Both these criticisms apply in greater or lesser measure 
alike to the tramways owned by municipalities and to those 
owned by companies, and to a large extent these fatlures are 
the result of faulty legislation. This legislative handicap 
weighs with different force upon company and municipal 
tramways, but both are affected, and the remedies have not 
so far been within the power of any body but Parliament 
itself. The immediate object of this paper 1з to point out 
some ways in which it appears to the writer that the control- 
ling bodies have a considerable responsibility for the failures 
mentioned, and have it within their power to bring about 
better results. 

The first point is that tramways do not produce an ade- 
quate financial return to their owners. At is taken first for 
the reason that an insutticiently remunerated industry cannot 
provide the community with the full service of which 1t 15 
capable under more encouraging conditions. | 

А prosperous industry can accumulate funds available for 
the improvement and extension of its activities or can attract 
the necessary capital for such purposes. А starved industry 
cannot do this. Municipal corporations can no doubt obtain 
loans upon favourable terms because they offer to Investors 
the security of the rates, but they are naturally loath to in- 
crease municipal indebtedness for the extension of services 
which are not likely to be remunerative unlees such services 
are obligatory. Tramway companies cannot obtain capital for 
extensions unless they can show that their existing enterprise 
is giving a reasonable return. 

The effect of an industry being starved is felt in many 
other ways. The management and all in responsible positions 
are always conscious of a pinched feeling, deadening to enter. 
prise and making them averse to trying changes which thev 
know will have a temporarily adverse effect on the net rc- 
ceipts. although they believe that they would eventually give 
good results. This is particularly true of changes, the effect 
of which depends upon the education of the public, a process 
which inevitably takes time. | 

But it is not onlv the management and those in the more 
responsible positions who feel the pinch; 1t reacts on all em 
plovés. In the long run it is impossible for a harassed and 
despondent industry to make its conditions of service as at- 
tractive as those of a healthy and prosperous one. 

Some of the directions in which tramwavs have failed to 
achieve their possibilities involve improvements which mav 
take some years to become remunerative. It is not to be ex- 
pected that a starved undertaking can venture on these. 

Whilst a number of the municipal tramway systems show 
good financial returns they are none the less starved because 
the bulk of their net receipts are ruthlessly appropriated in 
aid of the rates, instead of being utilised in the improve- 
ment of the service. This point was well taken bv Mr. 
McElroy in his report on the Manchester Tramwavs, wherein 
he showed that the whole of the extensive improvements re- 
commended could be financed from the tramway net receipts 
if the City Council would refrain from appropriating £100,000 
per annum for the benefit of the Rorough Fund. 

Tt is clear that for a service to he remunerative the sums 
charged for it must cover the whole of the costs, including 
capital charges. and provide a reasonable margin. Tt is also 
clear that the charges made for the service ought to'be equit- 
able. i. c. every passenger should рау his fair share of each 
of the items of cost involved in carrying him. In transport 
undertakings some of these ‘tenis of the cost of service are 
proportional to the distance a passenger is carried. Some of 
them are more nearly represented bv a fixed amount per 
passenger. 

If. therefore. we can ascertain what these costs amount to 
per passenger in any given case, the result gives a sum which 
tnuet be exceeded bv the fares charged for the shortest 
journev. The fares for longer journevs should be increased 
over this minimum in proportion to the distances. 

The results of such a scheme of fares. are—first, that every 
Passenger pars bis fair share: secondly. that the longer 
wurnevs are relatively cheaper than the shorter ones’ and. 
thirdlz, that the travelling expenses сотседпері unon hung 
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at a greater distance Лон the расе of employment are less 
Шап proportional to the greater distance. the last-named 
elect would be of umnense Importance in inaking tramways 
Ol greater service to the cominunitv. 

aking "Standing Charges to include all the costs of 
having the system equipped and teady to mee. the traffic, 
and the " Running Costs as those proportional to the pas- 
senger miles, we distinguish a figure tor standing charges 
which can, with entire fairness, be spread equally over the 
whole number of passengers. Ihe equitv of this as regards 
passengers at the minimum fares 1s made more apparent by 
the fact that, taking all the tramway svstems collectively, a 
tar larger number of passengers are carried at minimum farea 
than at any others. This is true for at least the majority of 
individual systems. For the tramways of the whole kingdom 
the Board of Trade returns for the year 1913-11 show that 
the average receipts per passenger were 1.1U5d., proving that 
the number of passengers at one penny (the unnimum fare 
on the majority of systems) is far in excess of those at higher 
fares. As an example of a particular system, Glasgow may 
be cited, where the minimum fare of one halfpenny was paid 
in the year 1918-19 by 63 per cent. of the total number of 


sengers. 

The last published Board of Trade returns, viz., for the 
vear 1913-14, represent pre-war costs, and require consider- 
able modification to make them fit present conditions. 

The gross profits amount to 7.03 per cent. of the capital 
expenditure. Allowing 4 per cent. for depreciation, the aver- 
age net vieid on the capital invested was only 3.03 per cent. 
This result proves that the tramway work in the United 
Kingdom is a starved industry, for a return of 3.03 per cent. 
15 not suthcient to attract capital or to justify its expenditure, 
nor does it provide а margin for enterprise in improvements 
and extensions. The average receipts per passenger were 
1.105d., of which standing charges absorbed 0.5444. and the 
running costs 0.5614. From this it follows that the basic or 
fixed charge per passenger to which running expenses pro- 
portional to the length of journey have to be added should 
exceed 0.5444. at pre-war rates, or, in other words, that in 
1913-14 every passenger carried should have paid 0.544d. plus 
an amount varied according to the distance travelled. This 
fare would, however, have provided a vield of onlv 3.08 per 
cent. on the eapital, which, of course, is quite insufficient. · 

A moderate yield is 6 per cent., amounting to 0.340d. per 
passenger. Taking the depreciation, &c., at 4 per cent., as 
hefore, gives 0.227d. per passenger; rent, rates, &c.. as before, 
gives 0.090d. per passenger; and, taking 100 per cent. increase 
over pre-war prices for the items mainly made up of labour 
and material belonging to this side of the account, gives 
0.120d. per passenger, making a total of 0.777d. as the basic 
figure for standing charges, to which must be added in each 
case an amount per mile travelled to cover running costs. 

This basic figure of 0.777d. per passenger is rather on the 
low side, and leaves something to be made up by the 
passenver-nile charge for depreciation and return on capital, 
and meets the criticism that a portion of these charges 18 
in fairness proportional to the uso made of the system by each 
passenger. 

A fair estimate of the average distance each passenger was 
carried in 1913-14 for tlie average fare of 1.105d. is two miles, 
or for running costs 0. Id. per passenger mile. At post-war 
prices of labour and material, this cost will be doubled. but 
let us take 1t on the low side at 0.55d. per mile. 

On the bases set out a table of fares against distance would 
give the following figures :— 


Standard Running Rate 
charges. cost. Total. рег mile. 

For 1 mile ... .. 77d. 55d. 1˙32d. 132d. 
„ 2 miles... .. 77d. 110d. 1'87d. 935d. 
I I ... `77а. 1'65d. 2°42d. 806d. 


„„ 4 . .I . 77d. 220d. 9:978. 742d. 
„ 5 „ ... 77d. 275d. 3˙52d. 704d. 


This table is an illustration of the plan on which an equit- 
able fares table can be made up. It is believed to give fair 
average figures for United Kingdom trainways under post- 
war conditions. 

It is submitted that this is a sound method of settling 
fares, and that it will tend to raise the tramway industry, 
legislation permitting, from the position of being starved to 
one in which it will be moderately prosperous, and therefore 
able to attract and to expend capital in improvements and 
extensions. 

Of the failures to benefit the community as much as thev 
should. by far the most important 1s that tramwavs have not 
brought about that spreading of the population of large and 
crowded industrial centres which they clearly can assist. It 
is admitted tbat they have done something in this way, but. 
on the other hand, it is believed that the practice of giving 
very low fares for short distances, which militates against 
reasonable financial returns, has another verv serious effect, 
in that it encourages people to continue to live at distances 
from their work within the radius of the minunum fares. 


Ihe table of fares given above shows that on a sound basis 


the fare per mile would be lower for long distances than for 
short ones. That ig, a man living two miles from bis work 
"would not pav twice ал much in. tramway fares as one living 
a mile away. 


———— 
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Supposing that 500 journeys are made per annum, the ex. 
penditure on tramway fares for different distances will be as 
follows :— 

1 mile. 2 miles. 8 miles. 4 miles. 5 miles. 


£2 150 £3 17 11 £5010 £639 £768 


Taking successive rings at distances of one mile, two miles, 
&c., from a given centre, that lying between 1 and 2 miles 
radial distance will have an area of nearly 94 square miles; 
that between 2 and 3 miles an area of 154 square miles; that 
between 3 and 4 miles an area of nearly 22 square miles; and 
that between 4 and 5 miles an urea of 281 square miles. With 
these increases of living room it is at least probable that rents 
will decrease with increasing distance froiu the centre more 
rapidly than the annual expenditure on fare increases. There 
will be more room to live, more garden and park space, more 
sunlight and fresher air. | 
. The importance of providing the poorer classes with these 
improvements in their living conditions is so well understood 
that it is unnecessary to dwell on it, but it has not been suff- 
clently recognised that a rapid and economical means of tra- 
velling over the greater distances between house and work is 
essential to the purpose, and that it is best afforded by tram- 
ways up to at least 6 or 7 miles from the industrial centres. 

The most serious social fault of the systems of very low 
fares for short distances is that they discourage families from 
moving outwards. MEL 

It is at least partly due to this effect of low fares that the 
central districts of some of our large cities, such as Glasgow, 
have not been relieved of their overcrowded slums to any- 
thing like the extent which might have been expected froin 
the operation of the very efficient tramways there. As above 
explained, this low-fare system charges the short-distance 
passenger less and the long-distance passenger more than his 
fair share of the standing charges, and is therefore a direct 
handicap upon the spreading of the overcrowded population. 
It is not because Glasgow has not made tramway extensions 
to long distances from the centre. It has done so in a few 
directions, but only seven of these spurs go beyond three 
miles froin the central districts. Similar conditions as to 
fares and extensions prevail around other crowded centres, 
and the only reasons for mentioning Glasgow are that the 
Corporation has made a special feature of halfpenny fares, 
keeping them in operation throughout the war, and that 14 
per cent. of the population are reputed to live in one-roomed 
" houses." If the Corporation had perceived the relation of 
tram way fares to overcrowding, there can be little doubt that 
it would have arranged them to encourage the spreading of 
the population rather than to discourage it. The crowding 
of cars by minimum-fare passengers has a tendency to drive 
away those wishing to travel longer distances and to encour- 
age competitive services. 

There are two obvious difficulties against setting up a 
rational fare system. The first is that tramway fares are 
generallv limited to a maximum of one penny per mile, and 
any sound system—at present costs—must charge more than 
a penny for the first mile. Besides this general statutory 
obstacle, there are numerous provisions in special Acts and 
Orders, agreements between companies and local authorities, 
and the like, setting out scales of fares or maximum fares 
which cannot be reconciled with the principles laid down. 

An entirely different set of circumstances has also had a 
serious influence upon the development of improved trans- 
port facilities by means of tramways and light railways. The 
rateable value of a town is in some degree a measure of the 
remuneration paid to some of its principal officials and of the 
personal prosperity of the trading classes, of which with a 
sprinkling of professional men the Council itself is largely 
composed. We must not regard these gentlemen as muni- 
cipal Pharoahs who consciously and intentionally '' will not 
Jet the people go," nor can we believe that they impose bad 
fare systems upon the tramways in order to keep the popu- 
lation within range for business purposes or to promote con- 
gestion; but we шау urge that he community should be no 
longer subject to the " rateable-value " fetish which tends 
to provide particular attractions for the centres of popula- 
tion and an influence adverse to the provision of adequate 
housing arrangements in more healthy surroundings. 

The working classes have been misled into the idea that 
the halfpenny tramway fare is an advantage to Шеш, but as 
a cold and cruel fact the conditions which it helps to foster 
are the very worst in all respects for themselves and their 
children. There is very strong evidence that the contrast 
between the sheer discomfort of the crowded working-class 
quarters and the comfortable homes of those who are able 
to live in decency and comfort—though they may derive their 
incomes from the same industries as the workmen—is & 
chronic and growing cause of the unfortunate spirit which 
manifests itself in labour unrest. Of the many manifesta- 
tions of this spirit during the war, it was noticeable that the 
worst and most persistent cases occurred precisely in those 
districts where overcrowding is most prevalent. 

What labour needs above all things is to improve its living 
conditions, and one of the inost effective means to that end 1s 
to spread the houses outside the industrial areas in bright 
and pleasant surrouundines, where the working man and his 
family can enjoy their allotments or other favoured occupa- 
tions of their increased davlight hours and leisure time. To 
make this possible the lowest possible fares for the longer 
distances, and ample transport facilities for those districts, 
are essential. Both these conditions will be favoured by 


Annual cost  ... 


abolishing non-paying short-distance fares, graduating all 
fares in an equitable way, and making the tramways suf- 
ciently remunerative to induce an enterprising spirit.in the 
management. : р E J 

Much could be done in many cases to improve the travel- 
ling faclties by connecting up neighbouring tramways and 
instituting through running. There are many cases where the 
use of tramways has been greatly increased by such arrange- 
ments, clearly showing that adjacent but separate tramways 
do not serve the best interests of the public. 

It is obvious, therefore, that a campaign of education and 
propaganda among the authorities concerned in favour of 
sound fare tables and a more tolerant spirit is urgently neces- 
sary, and the tramway, interests should take up this work 
with energy. X" СКУ ЧИС | 

There is another difficulty about the application of rational 
ideas to tables of fares, viz., the coinage. .The table already 
set б! gives the following figures for distances from one to 
five miles :— . : 


Distance. | . Fares. Nearest coin value. 
l mile ... 128 .. 132d. 114. 
2 miles ... ie wd 18170, 14а, or 2d 
3 , eee ius . 242d. 24d. 
4 ,, 4 2'97а. за. 
Б o 268 3:524. 34d. 


For the first two miles the nearest coins include farthings, 
and, even so, the difference between the theoretical fare and 
the nearest coin is а somewhat large percentage of the total. 
Farthings are not popular. An attempt to rationalise tram- 
way fares by the use of them was made some years ago on 
a number of systems, and after patient trial was withdrawn. 

The penny has too small a value for the minimum fare, 
because the standing charges item alone is nearly 0.8d., and 
the length of ride which could be given for the 0.2d. balance 
is too small for a etage. Therefore the minimum fare must 
exceed one penny, and 1$ should be a single coin. The writer 
strongly advocates the adoption of the decimal system of 
coinage approved by the Associated Chambers of Commerce, 
the Institute of Bankers, the Decimal Association and numer- 
ous other bodies. This system divides the £1 into 1,000 mils, 
and includes the provision of a 5-mil nickel coin of the value 
of ten to the shilling. This is equivalent to 1.2d., and would 
suit a rational system of fares very well. The value is a little 
lower for the mile distance as set out above, but that table 
is only an illustration based on collective figures. The actual 
length of the stages will in. every.case have to be adjusted to 
the circumstances and costs of the particular system. There 
is no more difficulty in fitting the stages to the coins of a 
decimal system than to the halfpennies and pennies now in 
use. Five mils is a better starting point than a penny or 
the nearly equivalent four mils, and there are very strong 
reasons in other directions for making the coin, which has 
probably the greatest use in retail transactions, of the elightly 
higher value. | | 

The rational adjustment of fares which will put tramways 
on a sound financial basis, and enable them to To the part 
thef should in improving social conditions will be, in the 
author's opinion, greatly facilitated by the introduction of & 
decimal system of coinage. 

The author believes that the power of the tramway to give 
frequent service is not perhaps so generally recognised or 
utilised so fully as we may hope it will be under more. en- 
couraging conditions. Frequency of service has an extra- 
ordinary power of developing traffic. The aim of the tram- 
way manager is to run every car mile on every route which 
will pick up anything in excess of its etanding charges and 
bare cost of running. This object cannot be attained by cal- 
culating from the number of people served and the minimum 
service which can suffice them. To attain the object calls 
for a continuous study of the habits and tendencies of the 
population, their working hours, shopping hours and places 
and times of recreation, entertainment and any other factors 
tending to induce them to travel. This means adapting not 
merely the daily normal service, but adding more cars at 
suitable hours in accordance with the local circumstances. 
The formation of the travelling habit in the people livin 
along any route, and the attraction to live on that route o 
people who have the ше habit or travelling needs 18 
fostered by the appeal of a good service more effectively than 
by any other means. It is clearly better to have a car making 
m a small net revenue per mile than standing idle in the 
shed. E 

An enterprising manager will keep his services rather a 
little better than apparent necessities than a little below 
them. Experience shows that this policy pays. In some in- 
stances a route which has not paid during the dull hours of 
the day with a poor service has responded so well to a more 
frequent service during those hours that it has paid con- 
tinuously. 

The author ventures to impreas on members of the Asso- 
ciation the opportunness of the present time for a vigorous 
propaganda in favour of the objects set out, and will con- 
clude by summarising as follows: — 

1. Tramways are. not so successful financially as thev 
should be, and for that reason not able to do all that they 
might for the communities they serve. 

2. One reason for the lack of financial success is that fares 
are not graded so that every passenger pays his fair share of 
Standing charges as well as the cost of carrving him; the 
fares chiefly in default are the short-distance fares. 
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3. Generally, the minimum fare should be rather over one 
penny, because the standing charges alone approach closely to 
that amount. Rational grading will cheapen long journeys 
and encourage that spreading of population and relief of con- 
gestion which is one of the principal social advances to which 
tramways can contribute, and at the same time give them 
the necessary financial strength to make the extensions and 
improvements needed. 

4. The opposition to increase of the lowest fares is partly 
ascribable to shortsightedness on the part of the authorities 
concerned. It should be combatted by an educational pro- 
paganda wherever it exists. 

5. Rational grading of fares will be greatly assisted by the 
adoption of decimal coinage with a 5-mil piece (I. 2d.) as the 
practical unit for small transactions. 

6. Frequent service is the best educating influence towards 
the formation of the riding habit among the public. 

I desire to express my acknowledgment and thanks to Mr. 
A. W. A. Chivers and to Mr. H. M. Sayers for their colla- 
boration in the preparation of the data submitted in this 
paper. 


DISCUSSION. 


In opening the discussion, Mr. C. J. SPENCER said he thought 
that the standing charges should be still larger than the 
author suggested; the fact that they amounted to 1d. showed 
that the 4d. fare was uneconomical and unsound, and should 


not be used under present conditions. ‘Lhe mnununuin fare 
must be over id., and on his own system, under the powers 
available, a minimum of IId. had been adopted, which lifted 
the undertaking out of its difficulties. With a minnnum fare 
of ld., the short-distance passengers got off scot free, and the 
burden of increased fares fell entirely on the long-distance 
passengers, who in equity ought to pay less per mile. It was 
Impossible to continue to operate the tramways under the 
existing conditions, in face of the rising expenditure and labour 
difficulties. Formerly ld. per car mile was considered an 
ample provision for track renewals, but the funds accumulated 
on that basis were quite inadequate now, and should be at 
least doubled. They would have to organise their under- 
takings on more scientific lines. He agreed with the whole 
of the paper, and supported the proposal to start a public pro- 
paganda; it was contrary to the national interest that the 
tramway undertakings should be ill-served. 

Mr. A. L. C. FELL referred to the hectoring attitude of the 
House of Commons Committee, which had treated tramway 
managers like criminals. He believed in fixing the fares as 
low as possible to encourage traffic and to induce long-distance 
passengers to use the tramways. The tramways, especially in 
London, had to bear extraordinary burdens; it was most unfair 
that they should have to pay for street improvements, while 
the omnibuses paid nothing, though they got the benefit of the 
improvements. They also had to pay rates on the permanent 
wav, and to maintain the roadway which they did not wear 
out. At present in addition thev endured extraordinary bur- 
dens in respect of labour; workmen should have a share of 
the profits, but they must first make sure that there were 
profits to share. Unless relief was obtained, many under- 
takings would go under or come upon the rates. 

Mr. J. DALRYMPLE agreed with the author that passengers 
should be carried at the lowest possible fare after meeting all 
charges and making a reasonable profit. In Glasgow over 60 
per cent. of the passengers paid 4d. fares, and the average 
revenue per passenger was only а little over 3d. Мапу vears 
ago he showed that it cost more than 4d. per passenger to 
place the cars on the streets, but the Glasgow Corporation ex- 
tended the 4d. stage to more than a mile, and the result was 
remarkable; not onlv was the deficiency caused by the transfer 
from 14. to 4d. made up, but so many more were carried 26 
id. that they soon had a greater revenue than before. They 
had thought the cars dvercrowded when they were carrying 
11 or 12 passengers per car-mile; now they were carrying 20, 
and the revenue was higher than ever before. Hence it was 
very difficult to persuade the tramway public that there was 
any need to increase the fares, and if the conditions to-day had 
been the saine as before the war it would not have been neces- 
sary to suggest an increase. Tramway undertakings could get 
their fares increased if they could show that their returns were 
less than in 1914; but verv few could show that. He was not 
so anxious about the position to-day as that of two or three 
years hence, when there would be less money to spend on 
fares and the expenses would be much greater; then 1% would 


be a question whether with an increased fare they would get 


had resulted in increased gross revenue. 


: hand over £17,000 to the rates. 
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not say that they had had much effect. 


un increased revenue. In Glasgow every reduction in fares 
The old fares had 
enabled Glasgow to carry on and wipe off all loans: but last 
vear, in spite of their having no debt, they were only able to 
He had suggested to the Cor- 
poration that the fares should now be increased—not to mert 
the existing conditions, but to have money in hand to help 
the undertaking in proper condition. An increased revenue 


` was essential. In reply to a question whether the low fares 


had had апу effect in preventing the population from spread- 
ing to the outskirts of the city, Mr. Dalrymple said he could 
Heads of families 
often had to travel considerable distances from the central area 
to their work. but the younger members were engaged in 
businesses in the centre and used the 4d. fares—and that 


might induce people to continue to live in the central area. 
"here was no town in the Kingdom where so many people 
used the tramways; last year, With a population of about one 
wulon, they carried about 400 шпор passengers. 

Mr. C. D. STANLEY said that very iow 1ares tor short distances 
encouraged overcrowding OL the cars for the urst шие or so. 
Ine autuor would give the long-distance passenger Mote lor 
his money, quite riphtiy ; but how would he solve the problein 
ubove mentioned? The author had said very little about ser- 
Vices, а very nuportant question. At present they gave the 
long-distance passenger а 10W speed in the central areas, due 
to the trattic, and a low speed in the suburbs due to the tre- 
quent stops. The long-distance passenger wanted а car that 
wade few stops and covered the distance in half the time; it 
the tramways could not meet his wants, the tramway system 
would not endure. ‘Lhe excessive number of stops should be 
reduced: stops might quite well be 4 mile apart—people would 
walk more than 200 yards to a railway station. Acceleration 
of the service was most important. Non-stop trains on the 
underground railways had been a success, and the trainway 
problem was a similar one. Some of the cars should be run 
more or less exclusively for the long-distance passengers. 

Мг. R. HocGE said the public did not need teaching; the 
tube fares had been raised 50 per cent., and the public had 
not resented the increase— what they grumbled at was the 
overcrowding. He had raised the tramway fares to 2d. with- 
out loss of traffic. 

Mr. Soames did not agree that the public did not need 
education as to the true position of transport generally; the 
Cominittee that had considered London conditions was going 
to advise Parliament that the increase of fares was not justi- 
fied, whereas an impartial view of the evidence must show 
that the increase was necessary. They should raise a fund 
of five or ten thousand pounds and carry out an efficient pro- 
paganda. His experience in both England and Wales showed 
that every increase of fares brought in increased revenue. 

Mr. J. M. MeELROx said that operating costs were up 100 
per cent., and the passenger must pay. They must not draw 
wrong inferences by discriminating between standing charges 
and running costs; at Glasgow the standing charges divided 
bv the number of passengers showed nearly 4d., implying that 
the 4d. fare was a loss, but the increased number of passengers 
upset that verdict. In Manchester they catered especially for 
the long-distance passenger, with the object of spreading the 
population, and statistics taken over 10 or 12 years showed 
that the spread was very remarkable. To meet the increased 
costs they had reduced the stages. In Manchester and other 
large towns they were meeting the expenses, but not in a 
beneficial way—they were overcrowding the cars. The great 
prosperity now apparent was not long-lived; the public would 
Insist on better accommodation, and that meant higher fares. 

The Chairman, Mr. How tey, said the discussion showed 
that the short-distance passenger was getting the benefit of 
the cheap fares; they must consider the question with the 
object of giving the long-distance passenger the best value and 
not giving the short-distance passenger too much; hence they 
must increase the short-distance fares. In many towns where 
omnibuses were worked under restrictions to prevent them 
from competing with the local tramwavs, he had found that the 
long-distance passengers were preferable. The passenger 
to-day was getting better value than before the war, in view 
of the depreciated value of monev; there would be an outery 
when the fares were raised, but the passenger would pay, and 
would in tune realise that he was getting good value. But 
the accommodation must be improved. It was necessary to 
bring to the notice of the authorities and Members of Parlia- 
ment the disadvantages of letting tramway undertakings get 
into a bad financial condition, like the railwavs. Much useful 
propaganda work could be carried on by individual and local 
effort: that was better than having a large central fund. 

Replying, Mr. MabaEN agreed that the question of services 
was very important, and that the burdens imposed on tram- 
ways were unjust. The propaganda should include the re- 
moval of those and other burdens. The Glasgow cars at 4d. 
fares were merely churning up the crowd in.the centre of the 
citv; Mr. McElroy had shown that his svstein had benefited 
the public by spreading the nopulation. Propaganda did not 
need a large sum—personal effort would go a long way; but a 
moderate fund was wanted, and he suggested that it was a 
matter for the Council of the Association. 


Electromobiles in Sweden.—It is announced from 
Stockholm that Mr. Lybeck, civil engineer, has paid a visit to the 
United States in order to make preparations in connection with 
the proposed introduction into Swedish towns of electromobiles 
and commercial vehicles from America. The firm which is to 
import the electromobiles bears the title of the Svenska Elektrobil 
А.В. and the first delivery is said to be already on the way, whilst 
further cars are expected to follow in the near future without 
interruption. Apart from passenger cars. Mr. Lybeck is stated to 
have purchased commercial electrical vehicles for the transport of 
loads of from 10 ewt. to 5 tons. and vehicles are also in course of 
construction in the States which are intended for omnibus traffic in 
the Drottninggatan. Stockholm, which the civil engineer in question 
hopes to bring into operation in the near future. In addition. it is 
honed to be able to embark upon the manufacture of electric 
vehicles in Sweden. 
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THB BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


(Continued from page 128.) 


THE TELEPHONE & MicRoPHONE Co., Throwley Road, Sutton, 
Surrey, exhibits electrical aids for the deaf, comprising an in- 
strument for testing the deaf to ascertain whether an electrical 
aid will be of use, and, if so, to discover the combinations of 
diaphragms, the volume of sound, and the form of sound wave 
most suitable in each individual case. It is on the principle 
of the test set used by ophthalmic surgeons. A series of elec- 
trical aids made up from prescriptions together with acces- 
sories used therewith are also shown. Although the testing 
instrument has been in use for abóut seven years, only three 
aural surgeons and two telephone engineers have used it; 
nevertheless, hundreds of instruments have been made up 
from the prescriptions written after using it. It is believed 
this is the only British firm making euch aids. An electrical 
aid for the deaf is & special form of telephone, the instrument 
being made up of three parts: the receiver or ear piece; the 
transmitter or microphone; and a small dry battery. These 
three parts are connected together by means of insulated 
flexible conductors resembling a thin cord. The transmitter 
cannot be fixed incorrectly on the battery, nor can the cords 
be wrongly connected, as the terminals are so made that they 
wil only fit the correct sockets. Fig. 5 shows the most 


Fia. 5. 


Fia. 6. 
ELECTRICAL AIDS FOR THE DEAF. 


popular style of instrument, in which the transmitter is fixed 
to the battery and worn in a bag under the blouse or placed 
in the waistcoat pocket. Fig. 6 shows the old style of in- 
strument employing a transmitter extension cord. 

In fig. 7 is seen the test instrument, which will enable a 
combination of 90 different instruments to be prescribed. The 
case contains three standardised transmitters, three standar- 
dised receivers, a voltmeter for testing batteries, and two 
batteries giving 2.5 volts. | 

Figs 8 and 9 show two forms of the box instruments as dis- 


tinet from the form worn pinned to the dress. The receiver 


Fia. 7.—TEsTING SET. 


varies in diameter, but is generally about the size of a watch, 
and is somewhat similar in construction to the small telephone 
watch receiver. The transinitter is approximately the same 
size as the receiver. The receiver, transmitter and battery can 
be built up into any form that the user desires. The receiver 
тпау be held to the ear by means of an inconspicuous head 
band made up of specially soft spring steel to enable the user 
to bend it to fit the head. The transmitter should be worn 
on the opposite side to that on which the receiver is being 
used: this minimises the buzzing in the receiver. Batteries 
last from one week to two months according to the type of 


instrument prescribed, the amount the instrument is used, the 
care taken 1р seeing that the battery is changed every day to 
allow it to recuperate, and in switching off the current when 
not listening to any sound. The transmitter and battery may 
be fitted into a box (figs. 8 and 9) or bag for placing on the 
table, or, if necessary, attached to any piece of office furni- 
ture to the user's taste. Proficiency in the use of the instru- 
ment is not immediate. It rests greatly with the user as to 
the eventual use which will be derived from it. 

It is found that the various cases require different trans- 
mitters according to whether they are suffering from middle- 
ear or nerve deafness. If an individual hears better in a noise, 
then а transmitter which in itself makes а noise will be used; 
other cases require different receivers to suite the loss in high 
or low tones; for instance, in cases of nerve deafness, to com- 
pensate for the loss of high tones, and in cases of middle-ear 
deafness to compensate for the loss of low tones. This is com- 
pensated for by altering the diameter of the receiver 
diaphragms, and it may be mentioned here that in some cases 
the marked difference in hearing and in not hearing at all 
that is made by a very small alteration in the diameter is 
astounding. When the correct transmitter and receiver have 
been fitted. the next step is to obtain the right strength of in- 
strument, and this is done by moving the receiver diaphragm 
nearer to or farther from the pole pieces of the electro-magnet 
of the receiver. 

In order to facilitate the testing of patients, & test set has 
been devised (fig. 7) which is fitted with a number of different 
standardised microphones, or transmitters, varying in con- 
struction, and a number of diflerent standardised receivers 
varying in diameter and thickness of diaphragm. These re- 
ceivers have a very accurate measuring arrangement, so that, 
after having adjusted the distance of the diaphragm from the 
electro-magnet pole pieces, that distance may be read to one- 
thousandth of an inch. A standard battery is used on the test 
instrument. It is so arranged that any receiver can be 
plugged into circuit with any transmitter, and for testing this 
18 done until the particular combination of receiver and trans- 


Fias. 8 AND 9.—Box Types ОЕ INSTRUMENT. 


mitter is found with which the voice is most articulate. With 
practice one is able to eliminate a number of instruments, 
judging from the previous diagnosis. Then the most suitable 
transmitter is found, and finally the power of the instrument 
is decided by carefully regulating the distance between the 
poles of the electro-maynet and the diaphragm of the receiver. 

In а great many cases one ear 1s worse than the other, and 
in most cases it is advisable to fit the electrical aid to the 
worse ear; this allows free use of the better ear and takes the 
strain off it. Generally speaking, the very deaf can be fitted 
better than the slightly deaf; hence the best result is often 
obtained by using the aid for the worse ear. An aural sur- 
неоп sometimes has one ear of a patient fitted with an in- 
strument while he is treating the other ear, so that the ear 
under treatment is not used as much as it otherwise would be. 

The different wave forms given by these instruments are 
very noticeable. 'lhe oscillograph shows that the instrumenta 
mostly used for the very deaf are those which give a wave 
form most unlike the telephone of commerce or human speech. 


BritisH ELrectric VEHICLES, Lrp., Churchtown Works, 
Southport. In many modern factories, works and warehouses 
the electric industrial truck has come to be regarded as a 
most essential, indeed indispensable, adjunct to the equip- 
ment. B.E.V. electric industrial trucks are most economical 
in upkeep, #4. per hour is approximately their running cost, 
and they are practically ''fool-proof," so that those totally 
unacquainted with machinery can with safety be entrusted to 
operate them. They are inanufactured in five different stan- 
dard patterns and capacities, in addition to being built to 
meet special requirements when so desired. We illustrate. 
three different types below. Fig. 10 shows the Whippet 
3-wheel 4-wheel pattern to carry 15 cwt., and fig. 11 shows the 
“ Loco type capable of hauling 10 tons. The Little Giant 
(fig. 19) standard half-ton truck is the one exhibited; it has a 
loading space 3 ft. wide by 6 ft. long, the battery comprises 14 
cells of the Chloride ''Ironclad " pattern with a 129 ampere- 
hours capacity at 25 volts, and is guaranteed for two years. 
The charging rate is 20 amperes at 95 to 40 volts and boosting 
charges up to 50 amperes can be given when necessary. The 
motor is fitted with ball bearings, and will stand an overload 
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of 300 per cent. 


contacts. 


together. 


Fic. 10.—" WurrrET " B. E. V. ELECTRIC Твуск. 


The 12-1: malleable-iron wheels are of the solid web pattern, 
and each is fitted with two large ball bearings; 1.3 in. х 143 
in. solid rubber tyres, mounted on a steel band, are pressed 
on to the wheel and are easily renewable. Transmission is by 
chain from the motor to one rear wheel, while the brake, 


which is normally “on, rs of the external expanding pattern, 
operated by з' foot pedal and 'lined with Ferodo brake 
lining. A switeh is interlocked: with the brake, cutting off 


the current when the brake is on, and vice-versa. ‘springs, 


of the spiral pattern, are fitted to the rear wheels only, and 
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axles, of 3 per cent. тіске! steel, are Т;5 in. diameter. The 
N д of this vehicle on the: level ів 20 to 25 miles per 
hour, and:the mileage, aise on the level, 90:to 25 miles per 
battery charge. The height of the platform is. 1 ft. 10 in., 

and the clearance under truck 3 in. when loaded. 
on A. C. FULLER, Signals Experimental Station, Wool- 
ES бошоп, S.E.18, exhibits’ Fullerphones. Major 
Fuller's paper descriptive of bis system and instruments, 


Three speeds in either direction are given 
by the controller, which ‘is fitted with renewable fingers and 
| в. А bell’ push is fitted to the controller handle. The 
frame is 0.3 in. X 1.5 in. mild steel channel with 3 in. х 3 in. 
angles for carrying the motor, all securely bolted and rivetted 
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which was read before the Institution of Electrica] Engineers 
last eession, will not have been forgotten.“ This system of 
telegraphy possesses unique properties; the method Was em. 
pleyed.by Great Britain and the Allies during the War, ав ц 
could be used in the forward area without the messages eent 
being overheard by the enemy. The Germans admitted thi, 
fact; they copied the instrument and commenced to us it 
themselves towards the end. . Many thousand sets of these 
instruments were manufactured in England during the war 
and samples were also provided to guide manufacture in 
France and Ainerica. The chief characteristics of the Inethod 
are secrecy, portability and the capability of working over very 
long and bad lines with a very minute battery. Telegraph; 
and telephony can be carried out with the same instrument. 


MkssRs. ARTHUR уох & WnRENCH, Ib., Victoria Road, 
Willesden Junction, N.W.10, are exhibiting the " Lyon 
Brotherhood domestic electric lighting plant designed to pro- 
vide light and power where public mains are not available 
We described some of this firin's products in our issue of 
March 21st, 1819. Referring to the plant exhibited, the engine 
and dynamo are built together into one unit; the crank-shaft 
and. spindle is in-one piece with the armature shaft and the 
crank case is spigotted and bolted direct to the dynamo frane. 
Consequently good alignment is obtained automatically. The 
armature is built on a sleeve which can be withdrawn frym 
the shaft, and all parts of the plant are easily accessible. The 
sets are made in standard sizes with outputs of from 0.5 w 
1 kw. "Polar" type, and 2 to 4 KW. Major-Domo type. 
and are supplied complete with batteries, switchgear, &c. All 
parts are standard and interchangeable, replacements and 
repairs can therefore be effected without highly skilled labour. 
In operation, simplicity has been aimed at; battery starting 
may be arranged for with automatic features to prevent acci- 
dental discharge; but, apart from this. all automatic features 
are avoided, and the switchgear reduced to the minimum. 


(To be continued.) 


CORRESPONDENCE. 


Letters received. by ux after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their сотту. 
‘cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Government Service. 

The leading article in your issue of the 18th inst., regarding 
employment in Government offices, impels me to protest 
against some of the statements made by the writer. 

After nearly four years in the service of the Ministry of 
Munitions, preceded by some 14 years on the commercial staff 
of a large electrical manufacturing company, my experience 
is that, at any rate during the war, more work was done, 
longer hours were worked and for lower pay than would be 
the case in similar commercial positions. Moreover, I have 
been struck by the zeal and energy with which шис of this 
work was carried out, and the keen interest and sense ol re- 
sponsibility displayed. 

Iinyself and very many others have worked, and worked 
hard, for 10 to 12 hours a day for months together, and by no 
ineans entirely on routine work, the responsibilities involved 
being often very considerable. , 

As to salary, up till a few months ago I was paid practically 
iny pre-war salary, which was then increased by 10 per cent. 
only, and many others were less fortunate in this matter than 
inyself. | 

Taking into account that many people, especially in the 
higher positions, offered their services without pay, that very 
шапу others who were unable to do this accepted, from 
patriotic motives, the lowest salaries on which they could live, 
and that others again were glad to escape military service 
taking any position in Government service (this last class, 
think, not very numerous), on the whole I consider that the 
salaries paid have been distiuctly low. 


I for one have no intention of going back to commercial life 
at the salary I have been receiving in Government service. 

I have no experience of Government employment in norma 
times, and the remarks in vour article may be to some extent 
true (though I should hesitate to believe them true of many 
keen and energetic civil. servants whom ] have happened to 
meet in the course of my work). NE : 

But I am quite sure that anyone who had been through the 
mill as J have during the last few years would entirely disagree 
as to a spirit of slackness prevailing during the war. 

There are, of course, and have been, slackers, some of them 
highly paid. No doubt also mistakes have been made. both T 
policy and in matters of detail, but in what organisation do 
these things not occur? | | 

um у | M.O.M.. 


London, S.W., July 29th, 1919. Ж P. s 

[We are only too glad to receive this statement showing that 
there is, as usual, another aspect to the question; unfortunately 
the accounts which have reached us hitherto have been almost 
uniformly in accordance with our leader, which was t 
upon personal experience of work in a Government department 
In war-time.—Ebps., Evec. Rev.] 


* Exec. REv., May 2nd, 1919, p. 515. 
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Overhead versus Underground Transmission. 


Mr. Pearce’s paper emphasises rather prominently the 

troubles of voltage drop in overhead lines, and dwells com- 
placently on the great virtues of the capacity current in cables; 
but it quite overlooks the fact that the latter may be a slightly 
unwelcome asset, because it is a distributed capacity and there- 
tore has the effect of over-nullifying the selt-induction at the 
near end of the line, and leaving the distant end still :n 
trouble. The real remedy for every trouble is increase in the 
voltage. If he had taken 90,000 volts instead of 30,000 the 
showing would have been altogether different. The copper 
resistance drop is the governing factor in the situation rather 
than the reactance drop. 
In his 10-mile 30,000-volt scheme the copper resistance drop 
is roughly 2.5 per cent., the main-line current per circuit is 
АЮ amp., the reactive drop 2,070 volts, the equivalent lagging 
current due to this drop is roughly 13.7 amps. per circuit, and 
the condenser leading current roughly 0.9 ampere. 

By raising the voltage to 90,000 the copper resistance drop 
(with one-third the copper section) becomes 0.83 per cent., the 
main-line current per circuit is 66 amperes, the reactive drop 
к 690 volts (0.76 per cent.), the equivalent lagging current due 
to this drop is roughly only 1.53 amperes, but the condenser 
leading current rises to 2.7 amperes per circuit. 

Therefore. although a '' distributed " capacity and therefore 
not fully effective, the condenser current practically wipes out 
the self-induction, on a line having no tappings. 

The voltage variation being now reduced to 0.83 per cent. 
we can extend the radius of transmission to 30 miles and, if 
we dare venture & 5 per cent. rise, to 60 miles. The 0.76 per 
cent. reactance drop is, of course, in quadrature with the cur- 
rent and on unity Р.Е. would be q ite negligible. 

With cables, on the other hand, the dielectric losses would 
run up enormously, and be a very serious item; even were 
the cables forthcoming, which they are not. Then, again, the 
dificulty of the heating of cables in clusters, when under- 
ground, disappears when put overhead; and to those who have 
studied the dielectric loss question and know how supremely 
important it is that the temperature should be kept low, if 
cables are not to break down, the importance of this point 
will appeal strongly. | 

It would be interesting to know whether the replacing of the 
individual overhead conductors by squirrel-cage ''shell'' con- 
ductore, on the lines of wireless aerials, has ever been tried. 
I should expect from theory that the reactance drop could be 
halved and the condenser current doubled—a 6-fold improve- 
ment. A 

It will be realised that, if the purely copper losses can be 
brought down, in the manner indicated, by raising the pres- 
sure, the whole economical aspect requires reconsiderátion. 


А. M. Taylor. 


P.S.—It is perhaps worth pointing out that the lagging 
coinponent of the main-line current, due to the reactance of 
the line, diminishes in proportion to the square of the increase 
of voltage; and that the proportion which the leading com- 
ponent of the current bears to the main-line current (for à 
given KW. transmitted) increases also as the square of the 
increase of voltage. 


DRY CELLS. 


INFORMATION regarding the construction, testing, and char- 
acteristics of the dry cell is difficult to obtain, and therefore 
our readers will probably welcome the publication of Circular 
No. 79 of the US. Bureau of Standards on '' Electrical Char- 
acteristics and Testing of Dry Cells," which was recentlv 
issued. The importance of the industry in the United States 
may be gauged by the statement that the output in 1904 was 
under 5 millions; in 1909 it was nearly 34 millions, and in 
1914 no fewer than 71 million cells were made. Probably the 
present output is well above 100 millions. The rapid develop- 
ment of the industry is due partly to the improvements in 
construction, but very largely to the introduction of the 
economical tungsten-filament Jamp. In the dry cell the zine 
usually serves as the container; the electrolyte consists of a 
water solution of ammonium chloride, zinc chloride, and 
other compounds, held in absorbent material lining the con- 
tainer. and in a mixture of ground carbon and manganese 
dioxide which occupies most of the interior of the cell; some- 
times the electrolyte is made into a jelly with gum 
tragacanth, agar-agar, gelatin, flour. or starch. In Ainerican 
practice the top of the cell is usually completely sealed. A 
partition is provided between the zinc and the depolarising 
mixture. When the cell is new, the surface of the composite 
carbon-manganese dioxide electrode may be considered to be 
the outside surface of this mixture, but as the cell is dis- 
charged the MnO, is reduced and the effective surface of the 
electrode travels towards the carbon rod in the centre, which 
only serves to conduct the current out of the mixture to the 
terminal. AEN | | 

The zinc used for large cells is from 0.014 to 0.090 in. thick. 
depending on the nature of the service; for long life the 
thicker gauge is used. but cells for heavy duty are often made 
with thinner zinc. For flashlamp cells the zinc is usually 
0.10 or 0.12 in. thick. The metal must be of a high degree 
of purity and have & high tensile strength of elongation. 
Very pure zinc is often soft and liable to split. Some failures 


> а > 


are due to local corrosion of the metal, sometimes at the lap 
in the paper пп corrosion із due to unequal dis- 
tribution of the electrolyte or uneven fitting of the paper 
lining; impurities in the metal or inequalities of structure 
also cause local action. Small amounts of copper in the 
electrolyte are fatal to the cell. Amalgamation is liable to 
weaken the zinc. Variations in the resistance of the mix 
may cause unequal distribution of current and consequent 
local perforation of the zinc. | 

The carbon rod must be of low resistivity; fluted rods are 
less liable to become loose than cylindrical rods. The resis- 
tivity of the manganese dioxide is so high that it may be 
considered & non-conductor. .Granulated carbon is added to 
improve the conductance of the mixture, and should have a 
low resistivity, so that the proportion of MnO, may be ke 
as large as possible. Much depends upon the size of tbe 
carbon granules. Graphite has a lower resistivity than car- 
bon, and is sometimes added. The bulk of the MnO, comes 
from Brazil, the Russian supply having been cut off. India 
contributes a small amount. The material should contain 
85 per cent. MnO, and less than 1 per cent. of iron, but in 
the absence of the Russian supply inferior qualities have had 
to be used. For small cells artificial MnO, of a high degree 
of purity is largely used. The qualities of fineness and 
porosity are of great importance. | | 

Zine chloride is added to the solution of ammonium 
chloride to reduce the corrosion of the zinc by the latter salt 
when the cell is idle. The salts should be free from other 
metals and from negative radicals such as sulphates, which 
form compounds less soluble than the chlorides. 

The sealing compound is usually a rosin sealing wax or a 
bituminous pitch. А filler of secret composition is gener- 
ally added. The compound must make good contact with the 
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Brands of Cells 


= Fie. 1. "E Fic. 2. Fic. 3. 
Fic. 1.—Srcrion. of PArER-LINED CELL. 
Кто. 2.— SECTION oF SACK-TYPE ‘CELL. 


Fic. 3.—RELATIVE SHORT-CIRCUIT CURRENT AND SERVICE САРА- 

CITY oF 8 BRANDS OF CELL. CURVE I., INITIAL SHORT-CIRCUIT 

CURRENTS; CURVE II., SERVICE CAPACITY, BOTH REFERRED TO 
- BRAND A. 


zinc and the. carbon rod, but the cell should not be hermeti- 
cally sealed, as gases must escape during the operation of the 
cell. The compound should not be brittle when cold ar 
liable to flow in hot weather. A cardboard tube surrounds 
the zinc container, but a carton of waterproof material, an 
integral part of the cell, enables the latter to be used after 
the zinc is eaten through. . г s " 

Before the cell is filled with the depolarising mixture a 
lining of pulpboard consisting of sulphite fibre and ground 
wood is placed. in.the cell as an absorbent and separator. The 
same material 1s placed in the bottom of the cell, and the 
lining is folded down on the top of the MnO, mixture (fig. 1). 
This is American practice, and is cheap, but 1s not as good as 
European practice in which the MnO, mixture is contained 
in a sack ; the carbon rod with its surrounding mixture 
is wrapped in muslin and tied with string, forming а unit 
which can be placed .in the zine can, leaving space for the 
electrolyte in the form of a paste. The electrolyte is thickened 
with flour. or other material, often containing secret in- 
gredients. The latter construction (fiz. 2) is almost universally 
used for small flash-lamp bateries, having good lasting quali- 
ties; it.is preferred for all sizes in Europe partly because of 
cheap labour, and partly because the European purchaser 
does not judge a cell by its short~ircuit current, a common 
practice in the. United States. Some European cells are 
made with plaster of Paris mixed with the electrolyte to form 
a paste, which surrounds the MnO. mixture... Others 


. (* desiccated °’) both paper-lined and of the sack type are 


made quite dry. and require the addition ^f water before 

Particulars are given of the sizes of агу cells made in the 
United States, and it is pointed out that the evlindrical form 
is the easiest to manufacture and the most efficient for the 
type with an absorbent paper lining; square cells should be 
of the sack type. Cells are made specially for ignition and 
heavy service, general purposes. and telephone or light ser- 
vice, and comparative tests made by the Bureau show that 
the r is justified, ignition cells giving over 20 per 
|» E Р 
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cent. more service than telephone cells when, used for 
ignition, while telephone cells give nearly 20 per cent. more 
service than ignition cells on telephone work. The ignition 
cells give 1.5 volts on open circuit, and about 30 amperes on 
short circuit when new. Intermediate cells give about 25 
amperes on short circuit and telephone cells 20 amperes. 
Flash-light and miniature cells are made in some 15 sizes, of 
which the following are regarded as standard :— 


Diameter. Height. Weight. 
Inches. Inches. Oz. 
$ li i 
á 2i 14 
18 lis 1; 
1 25 — 
1} 24 3 
14 24 34 


А type of cell which is known as * semi-dry is entirely 
different from the ordinary dry cell; it stands 10 in. high X 
5 in. in diameter and weighs 10 lb. A steel electrode re- 
places the zinc electrode; the open-circuit voltage is 0.9 volt, 
and the short-circuit current is 4 to 6 amperes. This type 18 
intended for closed-circuit work in telephony and telegraphy. 

Sinall cells having zinc and silver as the electrodes, with 
silver chloride depolariser, are frequently used in medical 
apparatus and some wireless apparatus. 

Dealing with the electrical characteristics of dry celle, the 
report states that cells giving the largest short-circuit cur- 
rents often, but not necessarily, deteriorate the most rapidly, 
and are therefore of service only for heavy duty which will 
exhaust them before their usefulness is impaired by deteriora- 
tion while standing on open circuit. In the United States 
the tendency towards cells of very large *' flash currents 
has been partly due to а mistaken idea that the more current 
that can be drawn froin a cell, the more service 16 will render. 
European cells generally have a higher internal resistance 
than American cells. 

Temperatures above 77 degrees Е. are generally detrimental 
to dry cells. Heat tends to produce leakage, and increases 
the rate of the chemical reactions taking place within the 
cell. Whilst in storage or transit cells should be kept as cool 
as possible. Cells kept for ten weeks at 41 deg. F. showed а 
decrease in short-circuit current of only 4.4 per cent.; at 
77 deg. F., 10 per cent.; at 113 deg. F., 25 per cent.; and at 
167 deg. F., 98 per cent. On the other hand, for heavy ser- 
vice a moderately high temperature gives the highest output; 
for light service a low temperature is best. | 

The output of dry cells depends upon the class of service, 
and is therefore difficult to test. As the load is increased, 
the hours of service rendered are more than proportionately 


decreased. No method of making accelerated tests has vet 


been found which takes account of all the factors affecting 
the performance of the cell. For open-circuit tests the volt- 
meter should have at least 100 ohms resistance per volt. 
The initial voltage is usually from 1.50 to 1.65 volts; higher 
voltages do not indicate superiority. Lower voltages than 
1.45 may indicate deterioration. The open-circuit voltage test 
alone 1s of little value, giving no indication of service capa- 
city. For short-circuit tests a dead-beat ammeter is required, 
and the resistance of the leads and ammeter shunt should 
be from 0.01 to 0.002 ohm. The leads should be tipped with 
lead to make good contact with the brass terminals of the 
cell. Tests should be made at about 70 deg. F. The test 
gives no indication of the service capacity of different brands 
of cell, as is shown by fig. 3, but is useful as indicating the 
о of the cell compared with other cells of the ваше 
rand. 

The decrease in service capacity does not necessarily, corre- 
spond with the decrease in the short-circuit current due to 
age. 

The open-circuit and short-circuit tests are the onlv ones 
at present in use that can be easily and quickly made with- 
out destroying the cells. 

Intermittent tests have been made to imitate the use of 
cells under average conditions. The ignition test is made 
by connecting six cells in series to a circuit of 16 ohms for 
two periods of one hour each per diem, the periods being il 
hours apart; the test is considered complete when the im- 
pulse current through 0.5 ohm at the end of a period of dis- 
charge falls below 4 amperes. The result is expressed in 
terms of hours of actual discharge. Тһе telephone test 
is made by discharging 3 cells in series through 20 ohms for 
ten 4-minute periods in 10 consecutive hours of 6 days per 
week; on the seventh dav every other period is omitted. The 
test 1s finished when the closed-circuit voltage of the batterv 
at the end of a period of contact falls to 2.8 volts. The result 
15 expressed as the number of davs the test lasted. The 
“flash-light test is made by discharging the battery for a 
five-minute period once a day through a resistance of 4 ohms 
per cell in series, until the working voltage falls to 0.5 volt 
per cell. The result is expressed in minutes of actual dis- 
charge. It is necessary to use fixed resistances instead of 
lamps for this test 

Continuous tests are simpler to make, hut afford less in- 
formation about the valne of the cells in actual service 
Large eells may be discharged through a resistance of 10 
ohms each until the voltage has fallen to, say, 0.75 volt per 
cell. Discharging flash-light cells throuch a resistance of 
2.75 ohms рег cell in series gives the best approximation to 
the actual life of the cell discharging at 0.35 ampere through 
n lamp. but the continuous test gives no clue to open-circuit 
deterioration. An jmportant test is storage of cella on open 


required on the other. 


circuit at room temperature, and periodically making open- 
circuit voltage and short-circuit current readings. 

The report concludes with detailed specifications for dry 
cells, standard dimensions, &c. The following are the re- 
sults expected of satisfactory cells :— 


Diameter. Height. Service 
Inches. Inches. Test. required, 
24 6 Ignition 34 hrs. discharge 
34 8 5 105 hrs. " 
14 4 Telephone 30 days 
24 6 " 140 „ 
34 8 a 280 „ 
14 4 10 ohms cont. | 
24 6 `j - 180 hrs. discharge 
5% 8 н 
ü 14 Flash light 50 mina. 
i 24 T 150 „ 
15 1 13 — 
18 lo ' 
1 2% 55 берег 
11 24 ; 600 mins. 
14 2 6 js == 
š l4 275 ohms cont. 45 mins. 
4 25 5 140 „ 
i 8 1 T ) 85 95 
1 2% не 260 „ 
14 24 5 426 „, 
1{ 25 (2) 600 T 


STEAM RAILROAD ELECTRIFICATION. 
Bx CALVERT TOWNLEY. 


(Paper read before the AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, March 14th, 1919.) 
ELECTRICITY now performs every railroad service previously 
rendered exclusively by steam locomotives and in every case 
does it better than it was done before. But in order to use 
electricity a large investment in equipment and installation 
must be made, and electrification has proceeded slowly be- 
cause railroad executives were not convinced that the advan- 
tages to be gained were always worth the cost. 

The progress of electrification has also been impeded, first, 
before the war by the difficulty in financing, due to conditions 
other than the inerits of electrification, and second, since the 
war began, because every one has been too busy to consider 
any work that could be deferred and because the Govern- 
ment's taking over the railroads has created an unsettled 
situation not conducive to the investment of new capital for 
future returns. Now, however, there seems to be ground for 
hoping that these bars to progress will be removed in the not 
distant future, so that electrification can be again studied on 
its merits, therefore our consideration of the subject is timely. 

In reviewing the past twenty years’ history of this question, 
I cannot escape the conclusion that we electrical men, and not 
our steam road colleagues, are responsible for the slow pro- 
gress made. We have not known enough about either the 
science or the art of railroading. Our belief in, and our zeal 
for our own profession has led us, albeit with entire honesty 
of purpose, to make more or less extravagant claims as to 
what we could do and to underestimate the cost of doing it. 
The inevitable reaction of mind which followed an accurate 
determination of facts of course disturbed confidence in our 
judgment. But if at times we have injured the cause of 
electrification by claiming too much, strange as it may sound, 
we have injured it a great deal more by not claiming enough. 
Electrical engineers not having always been railroad men, 
have been unable to study railroad problems as they should 
have been studied, that is to say with only real and not with 
any arbitrary limitations before them. It has been natural 
for the electrical man to ask the railroad man for a state- 
inent of the conditions he was expected to meet. It was 
equally natural for the railroad man to prescribe the condi- 
tions upon which his steam service was predicated. Under 
these circumstances the problem became largely one of replac- 
ing one sort of locomotive with another, and of balancing 
hoped-for economies in operation and maintenance on the 
one hand, against fixed charges for the additional investment 
Right there comes the mistake. А 
perfectly natural but yet a fundamental mistake, for which 
no individual or class should be censured but for which the 
unusual development of the art is responsible. We cannot 
blame railroad men for not being electrical engineers nor elec- 
trical engineers because they are not railroad men, but the 
progress of electrification has had to lag until both should be 
able to see, each with the eves of both. It is only by com- 
hining the railroad. man's knowledge of the fundamental re- 
quirements of his service with the electrical man's skill ^n 
applying electricitv to perform that service that all the possi. 
Не of anv specific problein тах be developed. 

The electrification of a railroad is not simplv the sub- 
stitution of опе kind of locomotive for another. It is far 
more than that. It is the adoption of a fundamentally differ- 
ent method of train propulsion. It is conservative to sav 
that, within the bounds of ordinary practice, electricity can 
furnish everv train with all the pulling power that can be 
used. The limitations of the steam locomotive in this respect 
disappear and ruling grades rule no longer. A strictly limited 
jnofive power is replaced by one that is practically unlimited. 

There are a number of so-called “ systems of electric 
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traction, and heavy emphasis has been laid by the advocates 
of each upon its points of difference from every other. So 
much has been said about these differences and so little about 
the points of similarity as to create an entirely misleading 
Impression. It is a fact that there are more kinds and types 
of steam locomotives in use many times over than there are 
electric systems. It is a fact that except for the storage- 
battery locomotive, which has but a limited field of applica- 


tion, all electric systems have many more common features 


than differences. It is a fact that they agree on fundamentals 
and differ in detail only. Their costs may not be the same, 
their efticiencies may vary, but they all do their work and do 
it successfully and well. The possibility of unlimited electric 
power is a characteristic not of any one system but of all. It 
is due to basic differences between steam and electric equip- 
ment. A steam locomotive is a complete independent unit 
Which not only generates but also utilises its power. The 
electric locomotive generates no power at all. It is only a 
translating device receiving energy from an outside and a 
remote source. The electric power house always having much 
greater capacity than any one locomotive, can supply ample 
power for the heaviest train on the steepest grade. The steam 
locomotive which carries its own power house with it is 
limited to the capacity of its one boiler. 
unit principle, as many electric locomotives as may be needed 
can be coupled together and operated in synchronism by one 
crew from any cab. Any required tractive effort can thus be 
exerted without slipping the wheels, without imposing undue 
strains on the rails or bridges, and without increasing the 
number of engine crews. 

The business of a railroad is to transport freight and passen- 
gers. I put freight first because on the average it produces 
73 per cent. of the revenue. Unlimited motive power permits 
longer trains and higher schedule speeds. On the Elkhorn 
grade of the Norfolk and Western the schedule speed was 
doubled. It cuts the operating cost by hauling more cars 
with the same or a smaller crew. The Norfolk and Western 
uses two electrics to do the work of three Mallets. These 
new opportunities at one fell swoop banish many of the rail- 
road's time-honoured traditions. The traffic possibilities 
must be studied from a new angle and advantage taken of 
every facility. It is a new thought to realise that train length 
is limited not by motive power but by the yard tracks and 
length of sidings, or that all the trailing tonnage that the 
draw bars will stand can be hauled. Мог are these new 
limits fundamental. Sidings can be extended, draw bars can 
be made stronger, if it pays to do it. In a word, electrification 
opens up tremendous possibilities of increasing the freight 
capacity of a road, and without its being necessary to build 
additional tracks. 

While not as important as freight, passenger traffic likewise 
comes in for its share in the widened horizon and the vanish- 
ing tradition. Unlimited power of course is available, but the 
absence of combustion is another basic advantage. Smoke 
and cinders disappear. Tunnel operation loses its terrors. 
Unobscured signals permit normal speeds with undiminished 
safetv. Projects like the Pennsylvania terminal in New York 
depending entirely on submarine tunnel operation, and pre- 
viously impracticable, become immediately possible. Rail- 
roads owning valuable realty in cities can erect buildings 
thereon. where before smokv locomotives made any structure 
above the ground level impracticable. The aerial rights are 
now valuable. Multiple-unit operation has in fact made subur- 
ban traffic. The rapid acceleration made possible by electric 
traction has directed attention to the equal value of rapid 
retardation and has quickened the study of braking accord- 
ingly; also of modified coach design to bring about the more 
efficient loading and discharge of pouce These com- 
bined possibilities secure increased schedule speeds and attract 
patronage. The people not only get over the line in a shorter 
time, but as a corollary more people get over it in the same 
time. Again it 1s seen therefore that in passenger as in freight 
traffic, the ability to do something that could not be done 
before, rather than to do the same thing at a lower cost, 1s 
the most valuable attribute of electrification, and again we 
find a greatly augmented capacity without the need of addi 
tional tracks. 

It is not mv purpose to make an exhaustive comparison of 
the relative advantages of steam and electric operation. "That 
has been done often and well by others. What I have said 
about the expanding opportunities for electrified service is by 
wav of illustration to emphasise mv plea that the question 
should always be viewed in its broader aspect, and not ham- 
pered and restricted within anv narrower limitations than 
properly belong to it. 

I am going to assume, then, the broadest possible treatment 
and to suppose that every electrification project is to have its 
pros and cons most fully examined. The real and vital ques- 
tion then is: How far will this lead us?" To what extent 
may we expect complete electrification of all our roads? 
Parts of a number of them have already been equipped 
Manv of these are numbered among our prominent roads. 
enccessful corporations which have had the advice of the most 
highlv skilled executives and engineers. and which are pro- 
gressive. The service performed on the electrified sections 
comprises practically everv kind of railroad transportation. 
The Bluefield division of the Norfolk & Western R. R. in West 
Virginia is an example of an important coal road operating 
through the mountains. The Chicago, Milwankee, and St. 
Paul 440-mile main line, through Idaho and Montana, demons- 
trates what can be done by a tranacontinenta] carrier on a 


By the multiple- . 


large scale with through traffic, both freight and passenger. 
The New York, New Haven, and Hartford R. R. 78-mile 
stretch between New York and New Haven shows how 
through freight and a heavy passenger traffic can be taken 
care of on the most congested four-track section of an impor- 
tant eastern carrier, and what is possible for complicated 
freight yard operation, while the New York Central and the 
Pennsylvania out of New York City are splendid examples of 
our greatest modern passenger terminal electrifications. There. 
are, of course, many other electrifications, but even if there. 
were not, those named are of a character to command the 
respect and attention of the railroad world. Now, every one. 
of these projects has been successful. Every one has justified . 
itself. Nearly every one in its present scope represents an 
extension of the zone initially electrified, the most convincing 
evidence possible as to what views the operating companies | 
hold regarding these several projects. Railroad officials are 
generally glad to give others the benefit of their experience, 
so it is reasonably safe to say that operating statistics are 
available covering long enough periods, so that the results to 
be expected from any proposed undertakings may be pre-. 
dicated on established facts and not upon theories. In the 
light of present-day knowledge, therefore, what answer can. 
we make to the question: Should all railroads be elec-: 
trified? ” 

Taken together in 1910 there were in the United States 
240,000 miles of railroad main line, regardless of the number of 
tracks. Of this mileage approximately 1,950, or one-half of: 
1 per cent. has been electrified or is to-day in process. The 
remaining 994 per cent. coinprises, of course, roads performing 
every variety of service. They range from the back-country 
branch line built by some over-enthusiastic promoter and now, 
perhaps, operated as part of a large system, only because 
operation cannot be avoided, and regularly contributing its 
annual deficit, up to the most inportant through arteries of 
travel upon which the commerce and industry of the nation 
depend. Every sort of community is served; every kind of 
railroading has its place in this vast aggregation of effort, and 
the variables in the problem are so multitudinous, and their. 
nature often so profound as to daunt the courage of one who 
seeks to formulate them for incorporation in a general state- 
ment. Fortunately, or unfortunately, depending on the point 
of view, it has been mv lot to have to deal with this electrifica- 
tion problein from both sides; at one period from the stand- 
point of an intimate affiliation with the development and 
manufacture of electrical apparatus and at another from that 
of one charged with official responsibility on the railroad's 
behalf. I am a thorough believer in the virtues of electrifica- 
tion, and an enthusiast about the wonders which it can accom- 
plish, but I also have a keen appreciation of the almost infinite 
variations in the railroad problem, and a very wholesome 
respect for the dollar. I do not believe that all railroads will 
ever be electrified. I am not sanguine even that all the tracks 
of any one really big system will be so equipped in our time. 
It is à question of economics, and the results will not justify 
the expenditures even when considered with such broad vision 
as that which guided the Pennsylvania in spending millions 
to put their passenger terminal in New York City, without 
the prospect of a direct return. Electrification will increase 
the track capacity. But there are thousands of miles of rail 
road that have sufficient capacity now, frequently several 
times over, and where the wildest stretch of imagination 
fails to picture a future need of this-kind. Electrification 
works wonders in suburban and interurban passenger service 
I have ridden for hours across the western prairies without 
secing a single town, much less a city, where these advantages 
would count. Electrification effects marked economies in fuel, 
in maintenance, in labour, and otherwise through a long list; 
but electrification calls for a heavy investment, and unless 
these economies bulk large enough, the interest on such 
investment will wipe them out and turn the enterprise into 
а losing venture. I do not believe the cause of electrification 
is helped by undue optimism on the part of its advocates. 
Rather should there be an enlightened partisanship, enthusi- 
astic where enthusiasm is justified, but tinged with the sober 
conservatism of the man who has to put his own dollars to 
work. 

There need be no discouragement to the electrical engineer 
in the views just given, nor to the railroad man who has 
looked toward the new motive power for salvation. There are 
so many cases where electricity should be used, where its 
advantages are clear and conclusive, that once the railroads 
escape from the financial slough of despond in which they 
are now wallowing, and are again able to get capital for their 
needs. there will not be enough engineers, there will not be 
enough electric factories in the country to serve them. Every 
big system has need of electricity somewhere. For some small 
roads it may mean the difference between solvency and bank. 
ruptcy. I electrified a short derelict line for the New Haver 
Road between Meriden and Middletown. long before given 
over into the one-train-a-day-annual-deficit class, and turned 
it into a good earner. u 

There can be no rule established. Generalities are sure tc 
he misleading. but electrification is now firmly entrenched 
and successful. It ie recognised bv railroads generally as an 
effective agency with great possibilities, and one which 18 
particularly valuable for certain specific purposes. Time 
alone will tell how broad its application is to be. but I am 
confident we can await developments with tranquility, assured 
that the art is in a healthy condition, and that progress will 
be.along the right lines, » e E 
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ЗЕЕ S WIRELESS TELEGRAPH Seay LTD. r. THE CROWN. 


Мв. Justice A. T. LAWRENCE on Friday, July 25th, delivered his 
award as arbitrator in the proceedings between the Marconi 
Wireless Telegraph Co. and the Postmaster-General. 

The company claimed that it was entitled to £7,181,000. The 
Crown, on the other hand, contended that the damage payable to 
the company amounted to only about £50,000. 

MR. JUSTICE LAWRENCE said: I find the amount of damages 
to be the sum of £590,000. І only want to say with regard to it 
that that is my estimate of the present worth of all the royalties 
the company would have received under the contract. I have 
excluded from consideration, as by order directed, the letter of 
January 21st, 1915, and I have not diminished the amount by any 
consideration of the. probability, or otherwise, of Marconi patents 
being employed in commercial wireless in the future. I merely 
mention that.in order that there may be no misunderstanding 
between the parties in the case of any future negotiations between 
them. | | и 

SIR Ер. CARSON, K.C., M.P., for the Marconi Co., asked for 
judgment for the amount awarded. 

His LORDSHIP said that would follow. 


IRIS ELECTRICITY SCHEMES. 


THE Master of the Rolls, in the High Court of Ireland,. Dublin. 
granted a petition of the Nenagh Gas Co. for the substitution of a 
memorandum and articles of association for an old deed of settle- 
ment, in order to convert the company into an electricity company ; 
also for the supply of electricity for public apnd other purposes in 
the town. It was explained that the company was originally 
registered under the Joint Stock Companies Act, and last April it 
was registered as a limited company. 

His Lordship allowed to stand over for the Vacation Judge an 
application by the Skibbereen Gas and Coke Co. for directions as 
to proceedings to a petition for an alteration of the memorandum 
of association by extending the objects to the manufacture of elec- 
tricity. Counsel for the company said if the petition went through 
soon they hoped to get ahead with the work of introducing electric 
light, but if there was delay until October they would not be able 
to start so as to provide light in the coming winter.. 


(aee ‘ BRITISH THOMSON-HovsTon Co., LTD. 

In’ the ‘Chancery Division, on Friday, Mr. Justice Younger had 
before him a petition in the matter of this company. 

MR. CoURTENAY TERRELL said this was a petition for the 
revocation of letters patent. The patent in question had been 
declared invalid by the House of Lords, and he understood that 
the company now consented to the revocation forthwith of the 
letters patent, with costs, certificate, and particulars of exception. 
Counsel said the application was purely formal, and had to follow 
events in the House of Lords. 

His LORDSHIP made the order. 


- BUSINESS ESS NOTES. 


Coal Shortade. The үл Daily Dispatch says 
that the BRITISH INSULATED AND HELSBY CABLES, LTD., Prescot, 
gave notice on Saturday that the works would have to close down. 
as from Monday, owing to coal shortage. 


Export Trade to Eastern Europe.—Mr. Chamberlain 
states, in reply to a Parliamentary question. that the question of 
direct assistance to British export trade to Eastern Europe is being 
carefully considered by the President of the Board of Trade in 
consultation with banking and trading interests, but it is obvious 
that in the present position of our own foreign indebtedness and 
the state of our exchanges with the countries from which we must 
import food and raw materials, that the greatest circumspection 
has to be exercised in regard to such commitments.— Times, 


Trouble at Ebbw Vale.—In the course of his speech at 
the annual meeting of the Ebbw Vale Steel and Iron Co., Ltd., 
on July 24th. Mr. J. W. Beynon (deputy chairman) said, referring 
to strike difficulties, " We have at the present moment at Ebbw 
Vale great difficulties with our electricians and craftsmen, and 
unless that trouble is settled very promptly it will be absolutely 
necessary to shut down your iron works and steel works for a very 
considerable time." 


Indian Electrical Development Co.—A new company 
has lately been formed in Bombay with a capital of 5,000,000 Rs. 
and the title the Indian Electrical Development Co. 


British Industrial Exhibitions in Brazil.—The British 


Chamber of Commerce of Sao Paulo and Southern Brazil is or- 
ganising a series of exhibitions of British manufactures to be held 
under the direct auspices of the Council. and in the building occu- 
pied by the Chamber of Commerce. According to the Board of 
Trade Journal, each of the exhibitions will comprise one given in- 
dustry. and will be open for a period of three months. These 
exhibitions will demonstrate in & practical manner to the local 
merchant and importer, the classes, types, and qualities of British 
goods, and will assist those manufacturers who participate in the 
exhibitions in getting in touch with the purchasers of their lines. 


All the organising, and the issue of advertising matter, &c., ia being 
undertaken by the Chamber of Commerce; the British. manu- 
facturer has only to dispatch his supplies in the knowledge that 
everything connected with clearance from Customs, arranging of 
exhibits, dealing with visitors, &c., will be efficiently conducted by 
the Council of the Chamber of Commerce. 

The first exhibition opens on September Ist, 1919, and the second 
on December Ist, 1919. The former will be devoted to the textile 
trades and the latter to the hardware and allied trades. Informa- 
tion is given in booklets which may be seen* at the Department of 
Overseas Trade, 4, Queen Anne's Gate Buildings, Old Queen Street, 
S. W. 1. 


The International Relations of the Thomson Houston 
Interests. — The wide ramifications of the Thomson-Houston 
interests throughout the world render it desirable to draw atten- 
tion to an important statement made in the course of the annual 
report of the Compagnie Francaise pour l'Exploitation des Procédés 
Thomson-Houston, which was presented at the recent general 
meeting. It is necessary first to recall briefly a little from history. 
Under the original agreements by which the founder of the French 
company —the Thomson-Houston International Co. and the General 
Electric Co.—divided their patents and rights between the 
various subsidiaries which they established in Europe, the Com- 
pagnie Francaise had to limit its activity to France, Italy, Spain. 
Portugal, Greece and Egypt. The absorption of the German 
Thomson-Houston Co. by the A.E.G. which took place in 1905, 
disturbed this organisation, and compelled the French company to 
come to terms in Italy and Spain, which, even if they had not been 
applied improperly by the French company's co-contractors, were 
to constitute a new limitation of the action of the Compagnie 
Francaise in those countries. At the annual meeting of the latter 
company in 1916 the directors announced their irrevocable decision 
to regard these conventions—with the Germany company—as null 
and void, and to resume their complete freedom of activity in all 
the countries concerned by the agreements. Since then French law 
of January 21st, 1918, and more recently the Peace Treaty condi- 
tions, have arrived to afford confirmation by legal means of the 
cancellation of the arrangements and the requisite discharge. 
With this object the directors of the French company have taken 
the necessary steps which they do not doubt, will break the 
economic hold of the Germans. 

The directors of the Compagnie Баса бе have never failed in 
recent years to acknowledge the sympathy and assistance rendered 
to them by the General Electric Co., long before the United States 
entered the war. After all that has taken place since then, the 
question arises as to whether the American company could permit 
a German company to remain licensees of their rights and continue 
to work them in countries which are still bleeding from enemy 
exactions, or permit the old and respectable name of Thomson- 
Houston to remain coupled with their firm. On this point the 
report states that agreements are in course of preparation for the 
redistribution among the subsidiaries of the General Electric Co. 
in allied countries in Europe of the rights which were originally 
granted to the Germans, and if it would be premature for the 
moment to say in what form and measure this will take place. the 
directors remark that it is certain at least that the new arrange- 
ments will represent an expansion of the French company’s rights. 
and of its influence in territories which have hitherto been closed 
to it, to say nothing of those which have been returned by the 
victory. The French company has already acquired control of 
the Société des Etablissements Carels Fréres of Ghent, which 
undertaking is destined to become the pivot of a Thomson- 
Houston Belge, which in turn is to be created in co-operation with 
American, Belgian, and French interesta. 

It may be added that the General Electric Co. recently despatched 
a mission to the French company composed of engineers who are 
experts in all branches of the electrical industry. with its applica- 
tions to mining, textile mills and hydro-electric works, the last 
branch of which is to be greatly developed in France in the near 
future. The success of the mission, as the chairman informed the 
shareholders at the Paris meeting, has exceeded all expectations. 
thanks to the sympathy shown between the American and the 
French engineers. 


Lead.—In their report dated July 26th, Messrs. G. 
Cawson & Co. state :— Notwithstanding the great uncertainty 
about coal, electrical consumers have again been buying leal 
freely ; these works are evidently well supplied with ordera, and 
are buying to cover their forward requirements.“ 


Cable-Laying in Mesopotamia.—Inſliun Industries and 
Power, in its June issue, publishes some interesting pictures 
depicting the laying of the first power cables across the Tigris at 
Bagdad. The cables were required for conveying current for 
lighting, fans, and motors from the left bank of the river, where 
the power station is located, to the right bank. Two cables were: 
laid, side by side, each 550 yards in one length on a drum. The 
cables are insulated with paper, sheathed with lead, single steel- 
wire armoured, braided, and served overall for & working presaure 
of 250 v. between the cores and neutral—i.e., 500 v. across outers. 
The first of the cables, which were supplied to the War Office by 
W. T. Henley's Telegraph Works Co., London, was laid on Septem- 
ber 28th, 1918, and the second a few days later, the position being 
just beneath the new south floating bridge. The cables at each 
shore end were laid underground, and terminated on pole structures, 
upon which were mounted Henley's patent bell-type outdoor 
terminal boxes, the cables being trifurcated at the boxes to connect 
to bare copper overhead mains. The work was carried out under 
the supervision of Capt. P. Low, O. B. E., Connaught Rangers, 
attached E. & M. Section, R. E. 
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French Electric Vehicle Business.— The Société pour 
l'Equipement Electrique des Vehicules (S. E. V.), of Paris, is in- 
creasing ita capital from £240.000 to £360,000, with the object of 
greatly extending the works. The undertaking, which was estab- 
lished before the war by the principal motor manufacturing 
concerns in France, specialises on the production of magnetos and 
electric lighting and engine-starting sets for motor vehicles. 


Correspondence with Spanish Firms.—H.M. Commer- 
cia] Secretary at Madrid still receives from Spanish firms the well- 
known complaint of past years that British firms refuse to quote 
e. i. f. prices in Spanish ports. One large and influential Spanish 
company, which before the war had considerable relations with 
Germany, and is now endeavouring to trade with the United 
Kingdom, quotes the case of & British firm paying no attention to 
repeated requests for quotations c.i.f. Spanish port or even c.i. f. 
Gibraltar, prices being given f.o.b. Hull, which to the company in 
question was useless. The Spanish company was even still more 
upset by the last paragraph of a letter which was worded as 
follows :—"' We shall be glad if in future you will correspond in 
English, French, or German." This was interpreted by the company 
to mean: We hope you will be good enough to use any language i in 
the world except Spanish." The Spanish company would not in the 
least mind being asked to correspond in English, being the language 
of the writer of the letter, but is naturally offended if asked to use 
the language of a third nation, which is the language neither of 
the writer nor of the recipient. If British firms would endeavour 
to correspond in Spanish, even if it resulted in slight delay in the 
transmission of their post, it would certainly, in the long run, turn 
out to their material advantage.— Bourd of Trade Journal. 


German Import Organisation.— According to a wireless 
dispatch from Berlin to The Times, German Foreign Trade Depart- 
ments are to be established by the Ministry of Economics in the 
various industrial districts of Germany for the purpose of 
regulating the importation and distribution of foreign goods, 
especially graw materials. Representatives of manufacturers, 
merchants, and consumers will participate in the management of 
these departments, at the head of which will be nominees of the 
Ministry of Foreign Affairs, with the approval of the representa- 
tives of commerce and industry. 


The Termination of the War.—The General . Purposes 
Committee of the L.C.C. recently reported in the following 
terms :— 

The Council has passed a number of resolutions chiefly dealing 
with questions of war wages and war bonus, of which the 
operation has been limited to one or other of three periods—six 
months after the declaration of peace, three months after the 
declaration of peace, or the duration of the war. In view of the 
probable ratification of the Peace Treaty at an early date, we con- 
sider it advisable that the Council should pass a general resolution 
defining the meaning of the duration of the war as six months 
after the declaration of peace, and extending the period of three 
months after the declaration of peace to six months thereafter. The 
object of our recommendation is two- fold (I) That no question 
should be prejudiced by the sudden cessation of the operation of 
the Council's resolutions during or immediately after the recess, 
and (2) that all questions should have the same time for considera- 
tion. We have communicated our proposal to the Education and 
Asylums and Mental Deficiency Committees, and we recommend 
that. for the purposes of resolutions of the Council, the operation 
of which has been limited to the duration of the war or to a period 
of three months after the declaration of peace, the meaning of the 
term 'duration of the war' be defined as six months after the 
declaration of peace, and the period of three months after the 
declaration of peace be extended to six months thereafter." 


Holidays.—The works and offices of the GENERAL 
ELECTRIC Co., LTD., at Witton, Birmingham, will be closed for 
the holidays from this (Friday) evening, August Ist, until the 
morning of Monday. August 11th. 

The offices and works of the LANCASHIRE DYNAMO AND MOTOR 
Co., LTD., at Trafford Park, Manchester, are closed from to-day 
(Friday evening) until the morning of Monday, August llth, for 
the annual summer holidays. 

The works and offices of the BENJAMIN ELECTRIC, LTD., will be 
closed during next week for the annual holidays. 


For Sale.— Two 230-volt D.C. armatures are offered foi 
sale by the Visitors of the County Asylum, Rainhill. See our 
advertisement pages to-day. 


Auction Sale.—By direction of the Expeditionary Force 
Canteens (A. S. C), Messrs. Harris & Gillow will sell by auction, on 
August 13th and 14th, at 143, Charing Cross Road, W. 1, a valuable 
and practically new kinematograph opupment: For particulars 
see advertisement pages to-day. 


Liquidations and Dissolutions,—Bn: TISH ACCUMULATOR 
Co. LTDb.—Winding up voluntarily. Liquidator, Mr. E. B. 
Rawlinson, Tanfield Buildings, Bradford. 

ENFIELD ELECTRIC CABLE MANUFACTURING Co., Ltp.—Claims 
by September 8th, to the liquidator, Mr. W. L. Smith, Cable Works, 
Brimsdown. - 

TUNDLEY X MARRON, nautical Aaken makers and electrical 
engineers. 158, Dock Street, and 35, Adelaide Street, Fleetwood.— 
Major P. Tundley and Mr. J. H. Marron have dissolved partnership, 
the latter having retired. Debts will be attended to by Major 
P. Tundley, who will continue the business in his own name. 

VERITYS FOUNDERS, LTD.— Winding up voluntarily, with Mr. 
C. J. Pitt, Plume Works, Aston, a8 liquidator. Meeting of creditors, 


Angust 6th, 


Annual Outing.—On July 23rd, VENNER TIME SWITCHES, 
LTD.. combined the celebration of Peace with the annual outing, 
and invited the men to bring their wives. The firn make a 
practice of bearing the сові of these outings. The party proceeded 
by motor vehicles through some of the most delightful parts of 
Surrey—Reigate, Dorking, Godalming, Hindhead, and home rid 
Guildford and the Portsmouth Road. The time schedule allowed 
for.a refreshing stop on both the outward and homeward journeys. 
also. halts at places of exceptional beauty such as Reigate Hill and 
the Devil’s Punch Bowl. Chocolates and cigarettes to last the day 
were handed round at the first halt. In the course of the_brief 
speechmaking Mr. Jennings referred to the pleasure félt Dy all in 
the safe return of Мг. Sharp, from France, and the spontaneous 
vocal honours rendered to Mr. Graseby fully backed up what was 
said in proposing the toast of The Firm." A vote of thanks waa 

to the stewards—Miss Glaysher, and Messrs. White, J. 
Maydwell and Lane. 


New French Customs Duties.—By a French Presidential 
Decree of July 8th the Customs duties leviable on a large number 
of manufactured goods on importation into France and Algeria 
were increased. For this purpose, for each category of goods 
specified in the tariff, a coefficient " or multiplier was fixed repre- 
senting the relation between the values of the goods in 1913 and 
in 1918, according to the official valuations laid down for those 
years by the Permanent Commission on Customs Values. The 
present rates of duty are, therefore, the specific rates contained in 
the pre-war tariff multiplied by "the coefficient" (varying from 
1˙1 to 3) attributed to the class of article concerned. А Parlia- 
mentary Return, entitled France and Algeria: Increase of 
Customs Duties,” which has been published by the Board of Trade, 
contains a translation of the Decree and of the Ministerial Report, 
explaining ita nature and object, together with a statement showing 
in detail the French tariff rates of duty on the articles affected by 
the increased duties and the coefficient " or multiplier established 
in each case. Copies of the Return may be purchased (9d. plus 
postage) either directly or through any bookseller, from the sale 
depóts of His Majesty's Stationery Office. In ordering ве the 
reference number '' C.M.D. 273 " should be quoted. 


Catalogues and Lists.—MxssRs. STRODE & Co., їл, 
18, Osnaburgh Street, London.—lIllustrated price leaflet of com- 
memorative statuettes. 

Messrs. E. BENNIS & Co., LTD., 28, Victoria Street, London, 
S. W. 1.—12-page catalogue containing a  profusely-illustrated 
description of their self-cleaning compressed-air furnace arranged 
for hand-firing. "M 

Msshs. HAMILTON, FouLDs & Co., 187, St. Vincent Street. 
Glasgow.—New price list of semi-enclosed and totally-enolosed 
types of W. H. ironclad motor starters, which are made at their 
works in Douglas Street, Glasgow, where the firm are at present 
concentrating on standardisation of these two types. Some of the 
special features of the apparatus are indicated, and names of places 
where they are installed are given. 

JACQUES BOYER, 5 bis, Rue St. Paul, Paris. — Supplement to 
catalogue of documentary photographs. о 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria. Street, 
London, E. C. 4. Illustrated and priced circular (four pages), 
No. L 2,239, giving full particulars relating to the л | 
Carsak cell. 

ERITH ENGINEERING Co., LTD., 70, Gracechurch Street, London, 
E.C.—16-page illustrated catalogue devoted to the Erith-Riley self- 
cleaning underfeed stokers for land and sea service. Oonstruction 
matters, clinker action, overload capacity, fluctuating loade, and 
other points are touched upon, and an account is given of the large 
stokers of the type employed at the Bow power etation of the 
Charing Cross Electricity Supply Co. 


Book Notices.—Britis Shipbuilding.—A finely Шав- 


trated issue of a couple of hundred pages, containing many articles 


on shipbuilding design, construction, and equipment ; also descrip- 
tions of the works and operations of many of the leading oom- 
panies and firms engaged in this vast British industry. The issue 
contains a host of advertisements, and the whole, from cover to 
cover, is printed on art paper. It is published by the Syren: and 
Shipping, Ltd., at 91. and 98, Leadenhall Street, London, E. e. at 
бв. net. 

" Science Abstracts.” No. 258, Sections A and B. London : 
E. & Е. N. Spon, Ltd. Price 18. ed. each 

" Electric Arc Cutting and Welding by ГРЕЕ АЕ Currėnt : 

Instructions for Setting-up and Operating the А.С. Cutting and 
Welding Machine and Electrodes.” London: A.B. Cutting. and 
Welding Co., Ltd. Рр. 90, figs. 95. Price 56. 

Post Office Electrical Engineers Journal." Vol. ХП, Part 2. 
July. 1919. London: ELECTRICAL REVIEw, LTD. Price 18. net. 

" Memoirs of the College of Science, Kyoto Imperial University." 
Vol. III, Nos. 5 to 10. Kyoto: Maruzen Co., Ltd. 

т Storage Battery Practice.” By R. Rankin. London : Sir Isaac 
Pitman & Sons, Ltd. Price 7s. 6d. net. 

“ Electric Mining Machinery.” Ву 8. F. Walker. 
Isaac Pitman & Sons, Ltd. Price 128. 6d. net. - 


London: Sir 


Trade Announcements, — MEssns. MAYALL & 00. LTp., 
electrical factors, have removed to 23-24, ‘Lincoln's Inn, Corpora: 
tion Street, Birmingham. Manufacturers are asked to forward 
latest lists there. 

МЕззвв. RENSHAW & MARSDEN are opening new premises in 
Penny Street, Blackburn, as electrical engineers and general hard - 
ware dealers. 
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Messes MAITLAND & Co., electrical engineers, have changed 
their address to Werneth Chambers, 29, Princess Street, Manchester. 
Telephone number unaltered. 

Mr. James Brotherton has commenced business as the CABLE 
ELECTRIC Co., electrical engineer, at 14, Ivegate. Colne, Lancs. 
Catalogues of lighting and power accessories and country house 
lighting sets are desired. 

Messrs. FRIEND & SON, electrical engineers and factors, are 
moving their offices and showrooms from Avenue Road to 133, 
High Street, Ilfracombe. They desire to receive catalogues from 
manufacturers of complete lighting units, telephones, bells, and 
accessories. 


LIGHTING AND POWER NOTES. 


Athy.—E.L. ScHkwE.— The . U. D. C.'s scheme will 
provide about 50 lamps of 50 С.Р. for public lighting. It is 
estimated that 300 private users can be secured. 


Australia.—SypNey, N. S. W.— The Municipal Council is 
to purchase one 8,000-Kw. turbo-alternator, complete with con- 
denser and air filter, from the British Westinghouse E. & M. Co. 
The price is to be £59,500, f. o. b. Manchester. The freight, 
insurance and war risk are to be paid by the company on the 
Council’s behalf, and the company to invoice the Council with the 
net cost to it of these items. plus 5 per cent. for handling. Duty 
charges are to be paid by the Council in Sydney. Erection is to 
be carried out by the company, and the company is to invoice the 
Council for the same on the basis of net cost plus 10 per cent. 
Acceptance on the company's part is made subject to it not inter- 
fering in any way with work on the two 12.000-K W. sets, but. 
with а proviso regarding the price, which in April last was stated 
ќо be 4 140.000. The company guarantees that work on the 
12, 000-K W. machines will not in any way interfere with the work 
on this 8.000- Kw. set, which is more urgently required. The 
company is to receive 90 per cent. of the f.o.b. value, to be paid in 
Sydney on the plant being shipped ; 5 per cent. to be paid ou the 
erection of the machine, and the remaininy 5 per cent. to be held 
.over the usual maintenance period of 12 montha, but in any case, 
to be paid not later than 12 months after the second payment. 
Subject to the above points, the company guarantees to have the 
machine delivered and erected by May Ist, 1920. under а penalty 
and bonus as follows:—If the company has the machine ready 
before May Ist, 1920, it is to receive an extra £200 per week ; and 
if the company fails to have the machine ready before the above 
‘date, it agrees to the Council deducting £150 per week from the 
price. The above penalty not to exceed £750, and bonus not to 
exceed £1,000,in any case. It is also recommended that two 
1,000-Kw. rotary converters be purchased, and Messrs. Preece, 
Cardew, Snell & Rider be instructed by cable to order such rotary 
converters at the lowest possible price, these converters to be 
delivered in ample time before the winter of 1920. 


Aylesbury.—NEw SEBVICES.— The T.C. is to take steps to 
get owners and tenants of houses to come to anamicable arrangement 
for the installation of electriclight in new dwellings. The Council 
will give such applications priority, and endeavour to supply three 
lights for 6d. per week, plus 20 per cent. additional cost of 

production. 


Bacup.—PRoPosED Loan.—The T.C. is to make appli- 
cation to the M.H. for sanction to borrow £12,000 for extensions 
to the electricity undertaking. 


'* Barrow.—YeEaR’s WonkiNG.—For the year ending 
March 31st the electricity accounts showed a loss of £2,400. It 
was said that there had not been an opportunity of re-considering the 

‘charges for energy, but it was hoped that coming recommendations 
would be supported. A 30 per cent. increase over pre-war rates is 
to be asked for. The reason for the loss on the year's working was 
really found in the payment of interest on, and redemption of, 
capital. The gross profit was £12,000, and liabilities were £14,000. 
An increase of 5 to 10 per cent. on present charges would enable 
them to work satisfactorily. 


Bath.— NEW PLANT.— A report has been prepared which 
.recommends the purchase and installation of a turbo generator 
with all accessories, and application to the M.H. for sanction to 
borrow £30,405, the cost of the generator and accessories being 
£22,441, without the buildings, &c., necessary. The report states 
that the electricity undertaking has now reached a point at which 
it is necessary that additional plant should be installed, while it 
may be possible. so far as can be seen. to go through next winter, 
notwithstanding the extremely small margin of safety. From 
'the point of view of economic generation and economy in space 
and upkeep, the Ljungstrom turbo-generator is the unit which 
should be installed. Apart from the economy in coal consump- 
tion, much of the economy effected in other stations is obtained by 
labour-saving devices which it would be impossible to install on 
the present site. This fact raises the question asto the desirability 
of removing the generating station, to which matter a Sub- 
Committee is devoting attention at the present time; but it 
would not be possible to cirry out the scheme in time to deal with 
the increased load which is anticipated in 1920. The turbo- 
generator is of a type that can be dismantled and re-erected at a 
reasonable cost.  L.G.B. sanction to borrow £2,528 for the 
renewals and extensions of electric mains has been received. 
The consumers’ obligation to pay the whole cost of the service in 


the case of new electricity connections, which operated during the 
war, has now ceased, but the Committee has decided to enforce 
such charges as the E.L. Order eutitles the Corporation to make. 


Batley.— PRICE IxcrEasr.—The charges for electricity 
are to be farther increased, as from September Ist, by 20 per cent. 
(making 75 per cent. on pre-war rates) for lighting, and by 25 per 
cent. (making 100 per cent. on pre-war rates) for power and 
heating. 


Bradford.— PROPOSED PRICE IncrEase.—The Electricity 
Committee recommends an increase in charges for energy for 
lighting. heating, and domestic uses by a further 30 per cert., 
which makes an increase of 50 per cent. on pre-war rates. This 
inerease will not affect power users, whose rates vary automatically 
with the price of coal. 


Вагу, —Рворозер LoaN.—The Cleansing Committee has 
decided to recommend the T.C. to apply to the M. of H. for sanction 
to borrow money for the provision of an electric driving plant in 
connection with the machinery at the town's yard. 

PRICE INCREASE.— The charges for electricity are to be increased 
by 10 per cent. for tramways and lighting. and 20 per cent. for 
power purposes, the new prices to operate from October 1st. 


Chepstow.—STRIKE.—4As a consequence of a strike of 
electricians at the shipyard, the members of the Amalgamated 
Society of Engineers in the district have been called out. 


Chiswick.—Prict REvisioN.— The Electric Supply Cor- 
poration, Ltd., has notified its intention to charge 24d. per unit, 
instead of 14d., plus 40 per cent. for power. 


Continental.—Norway.—The Financial Times reports 
that the new power station of Raanaasfos. at Blaker, when con- 
pleted, will be able to supply 72.000 H. P., which will amply cover 
the district's need of electrical power. The total cust is estimated at 
Kr. 25 million. Preparatory work bevan in March. 1918, and in 
December the actual damming was started. The dam will be the 
largest in Norway, with a depth of water of 120 metres. There 
will be six turbines in the power station of 12,000 H.P. each. The 
daily power output will not be 72,000 н.р. all the year round, but 


may drop to 50,000, as there is not much water during the winter. 


and in summer, when timber is floated, the sections will all be 
lowered and the height of the waterfall reduced. The first 
building for the installation of three turbines will be ready 
in 1921. 

Crompton.—PRov. OnpER.—Crompton, Royton, and 
Lees Urban District Councils, acting together. recently applied for 
an Electricity Supply Order providing for the supply of energy 
for those districts by the Oldham Corporation. The Board of Trade 
has replied that it is not prepared to entertain the application 

nding the decision of Parliament in regard to the Electricity 
(Supply) Bill. 


Croydon.—Gas AND ELEctTRIcITY.—The electrical engineer 
(Mr. A. C. Cramb) has received an application from Croydon Gas 
Co. for a supply of electricity to drive a 25U-H.P. compressor plant. 
The company pays the cost of laying the necessary main (£1,000), 
subject to certain conditions which have been ayreed upon. 


Dronfield.— PRov. ORDER. The U. D.C. has decided to 


support the application of the Sheffield Corporation for & prov. 
order to supply E.L. in the Council's area. 


Edinburgh.— PRICE INcREASE.—From October Ist the 
lighting rate is to be increased 1d. per unit. making the charge 4d. 
per unit: and for power by jd., making it 1;d. A slight increase in 
the charge for traction and for public lighting is also to be made. 


Great Harwood.— TIME ExTENSIONS.— The B. of T. has 
extended the E.L. Order for another six months, and the U.D.C. 
has decided to renew the application for a further extension. 


Harrogate.—A branch of the Bradford textile industry 
is about to be established at Pannal, Harrogate, and the factory 
will be entirely electrically driven. The venture is by Mr. F. 
Gascoigne Johnson. head of Messrs. Ward, Andrews, Johnson and 


Co.. dress goods manufacturers, Bradford. 


Heston and Isleworth.— BULK SuPPLv.—Last May the 
U.D.C. instructed the Electricity Committee to arrange the terms of 
an agreement with the Twickenham and Teddington E. L. Co. for 
a bulk supply of H.T. energy at the Council's electricity station, оп 
the basis that the Council undertake to receive a minimum 
quantity of 400,000 units per annum for а term of three years at 
the price of £4 per KW. of maximum demand and 0'9d. per unit 
supplied, in addition to 10 per cent. per annum on the cost of the 
feeder cable between the Supply Co.'s generating station and the 
point where it enters the Council's district, the price per unit being 
based on coal at 258. per ton, and being subject to a sliding scale in 
respect of the cost of coal and labour." The Committee now 
reports that it has had the draft of an agreement, which provides 
that the minimum supply mentioned above i8 to be taken for a 
period of seven years, but that either the company or the Council 
may at the end of three years require the price to be revised, and 
that, failing agreement as to the new price, the matter is to be 
submitted to arbitration. 


Heywood.—YEanR's WonkiNG.—The Corporation elec- 
tricity department shows for the past year, total income £10,383, 
an increase of £1,571. Average price obtained per unit sold, 
l'67d.. against l'53d. Debit balance on the year's working, #291. 
against a debit balance of £741 on the previous year. Units 
generated and purchased, 1,613,034; sold, 1,404,229. The maxi- 
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mum load recorded was 685 KW.. an increase of 70 KW. Consumers 
increased by 3 to 356. Total works cost per unit sold at 


Hey wood, 121d. 


Hornsey.— PRICE INcREASE.— The price of electricity 
is to be raised another 20 per cent. in September, making 80 per 
above pre-war charges. 


Hull — Proposep Price INCREASE. — The acting 
engineer (Mr. Magoris) states that the present increase of 68. per 
ton on coal, would necessitate an extra annual expenditure of 
£17.000, In addition, the 47-hours’ week and other awards would 
entail a further outlay of £5,000 per annum, while contingencies 
due to the coal strike would represent at a minimum, £1,565. He 
recommended that the tariff for flat rate lighting be increased by 
14. per unit, and that an increase of 324 per cent. apply to other 
units. The total increase above pre-war prices under this arrange- 
ment would be 24d. for flat rate lighting, or 68 per cent., and for 
other purposes, 100 per cent. The recommendations were adopted. 


Ilford. — STRIKE. — The municipal workers, including 
those at the electricity works and tramway sheds, struck work on 
Friday last week. The cause of the trouble is the refusal of the 
Council to pay overtime rates for all hours worked beyond 17 per 
week since the last day in May, but it agrees to pay ordinary rates 
for the extra hours worked. Several workshops and factories had 
to close down owing to lack of electricity, and the tramcars stopped 
running on Friday. The strike ended on Monday night, the Council 
having conceded the men's demands. | 


Knottingley.— TIME ExTRNSIONJ.— The Board of Trade 
has extended the E.L. Order, 1914, for a further six months. 


Lichfield— Prov. OrpER.—The Rugeley Gas Co. has 
notified the R.D.C. of its intention to apply to the B. of T. for a 
prov. order to supply E.L. within the area of the Council. 


Lighting Restricted. — Owing to the Yorkshire coal 
strike, restrictions have been placed upon the supply of electricity 
in several Northern cities. At Leeds the electricity works are to 
observe a five-days’ week ; street lighting is restricted to the centre 
of the city, and the amount of illumination rigidly curtailed. 
Nottingham is without street lighting, and at Bradford street 
lighting is being reduced by half, while at Sheffield lighting is 
also being reduced. Derby has returned to war conditions so far 
a8 street lighting is concerned. 


London.—Cost or STREET LiGHTING.— The City of 
London's street lighting for the year ending March 31st last cost 
£20,875. 

LoaN SANCTION.—The L. C. C. Finance Committee recommends 
the sanction of the Council to the borrowing of £14,286 by the 
St. Pancras Ю.С. for steel work for completion of boiler house and 
coal-handling plant, completion of coal conveyor, circulating- 
water pumps, and storage battery; and of £81,000 by the Wool- 
wich B.C. for boilers and steam piping, 5,000-Kw. turbo-generator 
and accessories, two 500-motor converters, three converter panels, 
one 25-ton travelling crane, the necessary river work, building 
works, and for acquisition of site. 


Matlock,—PRov. Orper.—The Nottingham E. S. Co. 
has informed the U.D.C.that it is applying for a prov. order to 
supply electricity. 


Northampton.—Price INckEASE.—The E. L. & P. Co 
aunounces that the tariff for energy will be increased as from July 
21th by a further 30 per cent. for power and by 5 per cent. for light- 
ing and domestic heating, the respective increases being 10 and 1 
per cent. 

Mains EXxTENSIONS.—The E.L. and P. Co. applied to the 
Northants C.C. for consent to lay mains in order to supply elec- 
tricity from its new works fat Northampton to various places in 
the Wellingborough, Rushden, Higham Ferrers, and Irthling- 
borough districts. Consent was given, subject to certain condi- 
tions, which included a provision that the mains should be laid in the 
grass roadside borders or in the footpaths, and that no main should 
be in the carriage-way, except where it is necessary to cross the 
iim Another clause provided for mains on one side of the road 
only. | 


Sheerness, — STREET Licutinc.— The U.D.C. has 
decided to pay a further increase of 15 per cent., making the war- 
time advance 40 per cent., to the E.P. and Traction Co., for street 
lighting, as from July Ist last. 


Southampton,—STRIKE.—Municipal workers, including 
electricity works and tramway employés struck work on Monday. 
Naval ratings were called in to work the sewage pumps. The 
Corporation has offered to concede the 5s. per week increase 
demanded, subject to reaumption of work at the usual time on 
Wednesday. 


Swindon.—Nxw SRVICES.— The T.C. has decided to 
adopt the overhead system for supplying energy to the workmen's 
dwellings to be erected at Hurst, the estimated cost, exclusive of 
mains, &c., for distribution, but including services for the first 24 
houses, is £7,651. А new feeder. to cos €1,270, is to he provided 
to supply energy for power at the factory of the Gerrard Engin- 


_eering Co., and to provide a supply to the new secondary school 


and for the development of the Rollestun estate. 


Tasmania.—GREAT LAKE ScHEME.—According to the 
daily Press, it was stated in a speech from the Throne in the 
Tasmanian Parliament, that the State bydro-eleotric undertaking 
had realised the most sanguine expectations, and extensions were 
proceeding to increase the capacity of the power output of the 
Great Lake scheme to 40,000 H.P. The electrolytic zinc works 
were steadily progressing. and the company had launched a largely 
extended scheme involving the expenditure of £750,000. 
Investigations for further water-power resources were continuing 
actively. The Jast financial year showed an increase of £78,000 
over the previous year's revenue. 


Taunton.— PROPOSED Price [ncrEasE.—The T.C. has 
applied to the B. of T. for an order to increase the maximum charge 
for electricity from 8d. to 18. per unit. 

ed M.H. 


Walthamstow.—M.H. Inquiry.—An_ unoppos 
inquiry was held last week into the application of the U.D.C. for 
а loan of £32,975 for additional electrical plant. 


York.—WaTER PowkR.—With the object of utilising 
the property for generating electricity by water power, the T.C. 
has agreed to lease the mill. weir, and water power at Stamford 
Bridge for 25 years, at an annual rental of £66, and with an option 
to purchase for £1,700. 


TRAMWAY AND RAILWAY NOTES. 


Ashton.— W AGES.— Application is being made on behalf 
of all the tramway workers of the Ashton-in-Lyne Corporation, 
the Stalybridge, Hyde, Mossley, and Dukinfield Joint Boards, and 
the Oldham, Ashton, and Hyde Co.'s services, for an increase 
of 128. per week in wages. It is a flat rate intended to apply 


: equally to drivers, guards, and shedmen, and to women as well as 


to men. 


Ayr. NEW Cars.—The T.C. has decided to purchase 


` four new tramcars at £2,350 each. 


Barrow.—PurcHase.—The Town Council is to give 
notice to the British Electric Traction Co. that it wished to 
negotiate for the purchase of the electric car service of the borough, 
according to the agreement existing between the company and the 
Corporation. 


Burnley.—AccipENT.—On Monday the main steam pipe 
burst in the boiler house at the electricity works. АП the running 
plant had to be shut down, and this caused a general stoppage of 
the cars. Temporary repairs were effected, and the electricity 
supply was restored after about two hours. 


Coventry.—YkaAg's WonkiNG.—The annual report on 
the working of the Corporation electric tramways shows receipts 
for the year amounting to £80,614, compared with £71,802 the 
previousyear. The working expenses amounted to £59,289, compared 
with £46,717 ; traffic expenses increased by £5,261, of which £3,324 
was wages. The electricity used amounted to 1,606,187 units, of 
which 214,820 were purchased from the electricity department and 
the remainder generated at the power station. During the year 
965,811 car-miles were run, & decrease of 35,310 on the previeus 
year. The total number of passengers carried was 15,747,289, an 
increase of 309,911. | 

PROPOSED EXTENSIONS.—The Tramways Committee recommends 
that Parliamentary powers be sought for the construction of new 
tramways from Broadgate to Hales Street, and from Burges to 
Fleet Street, and for other connecting lines. 


Croydon.— EXTENSION  PosTPONED.— On account of 
the cost (£39,908), the T.C. has decided to defer, for the present, 
the proposed extension of the tramway at the Addington terminus 
to Spring Lane for a distance of 1,140 yards. 


Doncaster.—PRoPosEp Loan.—Application is to be 
made for sanction to borrow £26,000, £21,000 of which is to be 
devoted to the purchase of ten new tramcars ard the other £5,000 
to the erection of a new tramcar shed in Grey Friars Road. 

COAL STRIKE.—Owing to the coal strike, the tramway service 
was suspended during Sunday. July 20th, and it was announced 
that the service would be suspended on Saturday, July 26th, until 
further notice, which would enable the local authority to carry on 
its supply of electricity for lighting and industry for six weeks if 
no further coal were obtained. 


Edinburgh.—WoMEN Сомрсстовз, — Edinburgh Tram- 
ways Committee received a deputation last week from various 
women's societies with regard to the employment of women as 
tramway conductors. "They assented to the position that the men 
who went to the war should be reinstated, and also that preference 
should be given to demobilised and discharged men. When these 
had been provided for, the service is to be open to both sexes. 

EXTENSIONS.—A sub-committee’s recommendations that applica- 


tion be made for authority to construct tramway extensions, and 


also for authority to run motor-omnibuses on any route within 
5 miles of the city boundary has been approved. 
East Ham.—Lo4N Sanction.—The T.C. has received 


ranction to a loan of £23.065 for the reconstruction of the tramway 
track in the Romford Road. 
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Halifax.—ExtxNnsions.—The Tramways Committee has 


doeoided to proceed with the extension of the tramways from West 


Vale to Stainland. 


Heywood.—YEaAR's WorkKINe.—During the past year's 
working of the tramways the net profit was £944. The receipts 
per car-mile were 17°63d., an inorease of 26 per cent. over the pre- 
vious year. The increase on power expenses was £592. Fare 
receipts were £19,394 (including parcels), an increase of 3°60d. per 
oar-mile, representing a sum of £4,053. The car-miles run were 
25,794,862, against 26,090,380 in .1918; passengers carried, 
4,130,696, against 2,982,696 ; units used, 433,855, against 427,510 ; 
units per car-mile, 1°67, against 1°63 in 1918. The increase in the 
ordinary pessengers carried was 169,717. ze | | 


liford.— NEW Cars.—The Council is paying £2,000 


each for tramway cars. | 


Lancaster.— Tramway Track.—The T.C. reports that 
immediate expenditure of £4,000 is necessary to put the tram- 
track in order, and in view of a prospective deficit equal to 6s. in 
the E on the rates, the question of substituting electric "buses for 
tram cars should be considered. A Committee was appointed. 


Leeds.—S4LE ок Cars.—The Corporation has sold to 
the Yorkshire (West Riding) Electric Tramway Co., eight cars at 
about £900 per car. The Tramways Committee is also 
negotiating with the Walthamstow U.D.C. for the sale of six cars 
not required for future use. 

TIME EXTENSION.—The B. of T. has extended the time for the 
completion of tramway No. 2 (1914 Act) by a further year. 


London.—TRamcaR Frre.—An L. C. C. tramcar caught 
fire on Wednesday, last week, in Evelyn Street, Deptford. No one 
was injured. | 

L.C.C. BILL WITHDRAWN.—The L.C.C. Tramways Improvements 
Bill, which was opposed by several London M.P.'s, has been with- 
drawn. 

AcTON.—The bridge over the North London Railway at High 
Street is to be widened, and & new station provided. : 

L.U.T. TRACK RECONSTRUCTION.—Nearly £150,000 is to be 
spent on reconstructing the Acton, Ealing, and Hounslow tramway 
system, and new cars are to cost. £2,500 each. . 

The tramway track in the Hanwell district will not be relaid for 
a year. | 

The L.C.C. is to apply їп the next session of Parliament for 
relief from the liability for the maintenance of the surface of the 
roadway in thoroughfares in which tramways are worked, or may 
hereafter be worked, with the exception of any rails or other 
works which may be used for the purpose of the tramways, and, 
further, to decide that no part of the cost of street improvements 
be charged to the tramway account, except in the case of improve- 


ments which are solely and specifically required for the working of 
its tramway system. 


St. Margaret's Bay (Kent).—It was reported at the 
last meeting of the Dover T.C. that the time limit of the Dover, 
St. Margaret’s, and Martin Mill Light Railway Order, 1909, expired 
in August, and that no notice of application for an extension had 
been received. ; 


Service Restrictions.—O wing to the Yorkshire coal 
strikes, tramway Bervices have been curtailed in several Northern 
cities. Doncaster tramway cars stopped running on Saturday; 
Sheffield services have been cut down, and at Hull tramways are to 
run only five hours per day, and the all-night and Sunday services 
suspended. At Derby the cars stop running half an hour earlier 
on week days, and are entirely suspended on Sundays. 


Walthamstow. — OPEN-DECK Cars.— The tramway 
manager has had a notice from the Police Commissioner that in 
future open-deck tramcars will not be licensed unless upper-deck 
seats are provided with suitable waterproof knee aprons. 


West Ham.—Pay Lost Waist Orr Durv.—During 
the hearing of an assault case on Monday, it was stated that a 
tramway conductor was hit without reason, and had to be 
medically attended. The car was out of action for six hours, 
with the result that the conductor would lose 27s. 6d. in wages. 
The magistrate questioned whether & man knocked out in the 
course of his employment would lose his wages, but Mr. Shearman 
(prosecuting) said he understood that was the case. 


Worcester.—PRoPosEp FARE INCREASE.— The National 
Federation of Transport Workers has agreed to support the Tram- 


way Co. in its application to the City Council for permission to 
increase the fares by 50 per cent. 


TELEGRAPH AND TELEPHONE NOTES. 


Atlantic Cable.—4A Government cable is now in opera- 
tion between this country and Canada. All telegrams for Australia 
and New Zealand handed in at post offices are forwarded by this 
cable to Canada for transmission by the State-owned Pacific cable, 
unless they are specially marked by the senders to be sent by 

‘another route. Telegrams for Canada and the West Indies which 
are handed in at post offices, marked ria Imperial,” are also sent 
by the cable. The charges are the same as in the case of the other 
Atlantic cables. Where this cable came from is easily guessed. 


Baudot System. — The application of the Baudot 
installation to Post Office telegraph systems has recently been 
started on the London-Dublin service, giving a total of eight 
channela—four either way—each working at a speed of 30 worde 


per minute, says the Times. | 


Cable Landing Rights.—In the House of Commons last 
week, Lieut.-Colonel Archer-Shee asked the Postmaster-Generai 
whether the American Telephone and Telegraph Co. bad been 
granted landing rights on both sides of the Atlantic for the five 
Atlantic cables which it took over from British companies 
before the war; and, if во, upon what date were these landing 
rirhts awarded’ Mr. Pike Pease said: The company was promised 
landing rights under certain conditions when it took over the tive 
trans-Atlantic cables in question. There had been considerable 
delay in issuing a formal licence embodying these landing rights, 


but such a licence had recently been completed. 


Egypt.—Two large Government wireless stations, which 
it is hoped to complete before April next. are, according to the 
daily Press, situated at Leatield, near Orford, Suffolk, and near 
Cairo, Egypt, to establish direct communication between England 
and Egypt. The cost is stated to be £393,220, instead of £223,220 
originally estimated. 


France,—Telephonic communication throughout France 
was restored on July 24th, except with Alsace-Lorraine. 


Telephone  Iuefficiency.— The present unsatisfactory 
state of the telephone system of the country was strongly 
criticised at а conference last week arranged by the National Union 
of Manufacturers (Inc.). Many instances showing how business is 
seriously interfered with by telephone delays were given. 
According to the Timex, the following resolution was carried 
unanimously :—''That this meeting requests the Postmaster- 
General to receive a deputation to present to him certain facts 
relating to the present condition of the telephone service, and to 
urge upon him the desirability of accepting a small committee of 
business men with whom he can confer, the object being to assist 
him in reorganising the present telephone system, and in bringing 
it to a state of business efficiency. 


United States.—Uncensored wireless communication 
between America and Nauern, Germany, commenced on July 24th, 
when a number of commercial messages were sent. 

The cable censorship exercised by the Navy Department during 
the war ceased on July 24th, when the New York oftice of the censor, 
which handled 85 per cent. of the cable traffic between Europe and 
the greater part of North America, was closed. 

Me. Daniels, Secretary for the Navy, has asked Congress to enact 
legislation to permit the Navy Department to handle commercial 
wireless messages. on the ground that an intolerable situation in 
the business world is threatened because of the inadequacy of other 
systems of international communication." 


CONTRACTS OPEN AND CLOSED. 


(The date giren in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the " Official 
Notice” appeared.) 


OPEN. 


Australla.— SYPpNEY.—August 27th. N.S.W. Railways 
and Tramways Depa:tment. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.—Zenders. 

September 10th. N.S.W. Railways and Tramways Department. 
D.C. motors. Chief Electrical Engineer, 61, Hunter Street, Sydney. 

MELBOURNE.--August 27th. Secretary for Railways. Electric 
capstan for Newport power house (contract No. 32,381). Local 
representation.“ 

VICTORIA. — August lùth. 
detectors. (July 18th.) 


Belfast.— August 2nd. Tramways Committee. 20 to 
50 double-deck top-covered cars, complete with trucks and elec- 
trical equipment. (July 18th.) 


Bradford. — August 15th. Corporation Electricity 
Department. Three water-tube boilers, superheaters, stokers. &c., 
natural draught chimney-type cooling tower. (July 25th.) 


France.—Paris.—September 2nd. Administration des 
Chemins de fer de l'Etat. Electrical equipment of a sub-station of 
the Bellevue Funiculaire. Particulars, Bureaux du Service élec- 
trique (2e division), 43, Rue de Rome, Paris. 


Grimsby.—August 11th. Electricity Department. Piping, 
electrically-driven pump, and tank. (July 18th.) 


New Zealand.—l)tnepin.—August 6th. City Council. 
One 3,500-volt three-phase regulator. Five per cent. deposit.* 


Redditch. — August 10th. U.D.C. A lightning con- 
ductor at the electricity works. G. W. Hobson, Clerk to the Council, 


P.M.G.s Department. Supply of 
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Nhyl.— August 7th. U. D. C. Electricity Departinent. 
Accumulators. (July 25th.) 


Torquay.— B.C. Electricity Department. Second-hand 
Lancaster boiler or other suitable oil-fuel tank. (See this issue.) 


Wigan.— August 2nd. Guardians. 16-Kw. steam dynamo, 
battery. wiring and fittings, &c., for the Poor Law Infirmary, 
Billinge. (July 18th.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


US — — 


CLOSED. 
Australia.—MELBOURNE.— City Council. Accepted :— 


One 5,000-x w. frequency changer, £52,820. —Australian General Electric Co. 

н.т. awitchgear, £10,561.—British Westinghouse E. & M. Co 

1,050 condenser tubes, £182.—Knox, Schlapp & Co. 
SYDNEY.—Metropolitan Board of Water Supply and Sewerage :— 

Electrical sundries for 12 months.— Lawrence & Hanson Elecl. Co., Ltd. 
N.8.W.—Public Works Department :— 


Electric goods lift for the Sydney University, 4850.— Standard - Waygood 

: Hercules, Ltd. | 

Electrical illuminations in connection with peace celebrations, £785.— 
Lawrence & Hanson Electrical Co., Ltd. ; Hanley & Page, £70.—Tenders. 


Aylesbary.—T.C. :— 

Cable.—Johnson & Phillips, Ltd. 

Barrow.—1.C. :— 

150-K.v.a. transformer, £261.— British Electric Transformer Co., Ltd. 

Switchgear, £305. —Ferguson, Pailin & Co. 

Harton and Whitburn.—The Grange Iron Co., Ltd., have 
secured a contract for two 150-H.P. electrical haulage plants for 
the Harton and Whitburn collieries. 


Norway.—It is reported from Christiania that the State 
Railway Authorities haye just accepted an offer from the A.S. 
Norak Elektriek & Brown Boveri, the Norsk Maskindustri А.8., 
and the A.S. Per Kure for the Electrification of the Drammen rail- 
way. The Norwegian offer was successful in competition with 
many foreign tenders for the work. 


„pe... 


FORTHCOMING EVENT. 


British Scientific Products Exhibition, Central Hall, Westminster.— 
Open daily П a.m. to7p.m. ; Saturdays 12 noon to 9 p. m.; closes August 6th. 
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NOTES. 


Telephone Extensions.— The principal item in the P.O. 
scheme of telephone improvements, said the Manchester Guardian 
recently, would be the provision of new underground trunk lines 
from London to Manchester, passing Northampton, Leicester, Lough- 
borough, and Derby. From Derby a line would run to Nottingham, 
and there would be a new cable from Derby to Sheffield and Leeds. 
Contracts had been placed for certain underground cables between 
Liverpool and Manchester. Liverpool and Chester, Leeds and 
Wakefield, Manchester and Bolton, and Manchester and Rochdale. 
Eight underground telephone lines would be begun during the 


year— London to Bristol, London to Southampton, Loughborough . 


to Nottingham, Derby to N ottingham, Hull to Grimsby, Leeds to 
Harrogate, Leeds to York, and Paisley to Greenock. In addition 
140 overhead circuits would be provided. Contracts had been 
placed for new duct lines, to be subsequently cables, from 
Ormakirk to Preston, and Rawtenstall to Bacup. A sum of about 
£250,000 was being spent in laying underground cablea in over 20 
towns, including Saltburn, Lincoln, Grimsby, Dewsbury, Ashton- 
under-Lyne, Eccles, Accrington, Stroud, Newcastle (Staffordshire), 
Malvern, Mansfield, Nottingham, Chesterfield, Market Harborough, 
Sheffield, Shrewsbury, and some smaller places. A new switch- 
"board was being provided for the central exchange, Liverpool, and 
extensions at the bank exchange, Liverpool, &nd at Derby and 
Leeds. There would be extensions of all existing exchanges 
(switchboards and apparatus) at Lincoln, Cambridge, Birmingham 
North, and Hove. The building programme for the provinces this 
year included eight new exchanges, which would be at Grantham, 
Lancaster, Southport, Northampton, Preston, and elsewhere ; and 
extensions to seven existing exchanges at Burnley, Fleetwood, and 
Wigan, and other towns. 


Electric Vehicle Statistics. — We have received the 
following statistics, relative to the running of a G.V. 3}-ton 
electric vehicle for the 12 months ending March last, from 
Mr. W. A. Walker, electrical engineer to the Kettering U. D. C., 
who informs us that never to his knowledge has the vehicle been 
out of commission for a single day owing to mechanical or 
electrical defect :— 

Depreciation, 10 per cent. on chassis, less battery and tires, i.e., 
on £780, #78; increase at 5 per cent. on decreasing capital, or 
21 per cent. on £780, £20; electrical energy, 5,958 units at 2d. 
per unit, £60; tires, 4,392 miles, £17; battery upkeep, £100 ; 
insurance, £13; wages, driver and mate, £410; repairs, oil, &c., 
£97; total, £785. The coal carted amounted to 6,839 tons, and the 
clinker to 1,263 tons, or a total of 8,102 tons carted at а cost of 


2 


1s. lld. per ton. The mileage reached 4,392 miles. The vehicle 
has now been in operation for over two years, and has given entire 
satisfaction. We е 
While the output of electrics was restricted during tbe war, 
there was no alackening in the growth of public opinion. of their 
virtues. As the Electric Vehicle points out, perhaps the simplest 
index to this conversion is afforded by the journals of the motor 
world, which were at first inclined to treat the battery vehicle with 
indifference, and we are quite in agreement with the stetement 
that it is to the credit both of these journals and of the makers of 
petrol-motor vehicles themselves that they have come quickly to 
realise that the two modos of transport are essentially comple- 
mentary. 
In a short article on the advance of the electric in the June 
issue of the journal referred to above, Mr. C. H. Wordingham, 
President of the І.Е.Е., gives it as his opinion that electrical 
engineers may look forward to a large amount of work in this 
connection, and that battery makers should find here an outlet for 
their manufactures to make up for the decline in the use of heavy 
stationary batteries in central stations. ‘ 
An interesting account of a severe test made in America not long 
ато on a four-passenger modern electric, is also given. The owner. 
who lives in Minneapolis, wishing to learn just what the vehicle 
was capable of, drove 5 miles out into the country to fetch some- 
one who had agreed to act as observer. The car was then 
driven back to the city, and caused to mount the steep flight of 
steps in front of the Court House. The next item was & run of 
9 miles to the neighbouring City of St. Paul, accomplished in 
24 minutes. The car was then driven up the steps of the State 
Capitol. After driving about the environs of the city, a run back 
to Minneapolis was made against & head wind of 38 m.p.h., the 
distance of 9 miles being covered in 26°5 minutes. Further runs 
were made along different and indifferent roads until & total of 
70˙7 miles was recorded. The car was а model 22 Milburn, and 
carried a battery of 22 17-plate cells of the lead-acid type. - 


The Institution of Electrical Engineers and Kindred 
Societies.—The following telegram of congratulation was sent 
to the Electrical Engineering Institutions of America, Belgium, 
France, Italy, and Japan, on the occasion of the annual dinner 
of the Institution, June 26tb, 1919 :—" Fraternal greetings to 
their brother electrical engineers, allies in war and peace, from 
members of British Institution of Electrical Engineers assembled 
at first. festival since outbreak of war,- 1914.—Wordingham, 
President.“ | 

The replies were as follows :— 

Brussels, July 2nd, 1919. mE 

Deeply appreciative of your friendly courtesy, the members of 
the Société Belge des Electriciens join most heartily in the first 
celebration of their brothers, the British Electrical Engineers, and 
gend them their most cordial greetings. 

Piérard, President. 


Paris, July Ist, 1919. : 
Deeply moved by the affectionate thoughtfulness on the part of 


their fellow-members of the British Institution of Electrical 
Engineers, the members of the Société Française des Electriciens 
.gend them fraternal greetings on the occasion of their first 


celebration, and rejoice with them over the fact that the Peace 
treaty has been signed. | | 
Mazan, President. 


Milan, July 3rd, 1919. | | 
The Members of the Associazione Elettrotecnica Italiana return 
to their English colleagues their expression of warm friendship, 
already traditional, which the present Allied victory. haa happily 
sealed. 
Ferraris, President. 


Tokio, July 9th, 1919. 
Your cordial greetings heartily appreciated and reciprocated. 
Mamba, President, Denkigakkai. 


A “Hot Wire” Microphone.— The possibilities of the hot- 
wire microphone as an accessory to the telephone were indicated at 
Monday's sitting of the Royal Commission on Awards to Inventors. 
The inventor is Major Tucker, and his counsel, Mr. Romer, said 
that the award of £4,000 was made in March on the undertaking 
that the patent should be handed back to the inventor. The 
award had not been paid, said Mr. Romer, and a letter had been 
received from the Treasury to say that the Government desired to 
re-assign the patent absolutely to the patentee. Major Tucker 
desired to have the patent for his own use. Experiments were 
constantly proceeding, added Mr. Romer, and the invention was 
one of world-wide importance. Therefore Major Tucker was not 
anxious to get rid of any of his prospective rights. The Chairman 
asked if there was any reason at present for the invention being 
kept secret. Mr. Romer said there was not. It was used by a 
great many people, and had been captured by the enemy. Mr. 
Trevor Watson, for the Treasury, said that it was impossible to 
say at present the probable extent of the use of the patent by 
Government Departments. The invention was used for sound 
ranging during the war. Its probable use by the Post Office was 
mentioned as one of its commercial possibilities. The Chairman 
suggested that the patent should be assigned to Major Tucker with 
a licence to the Crown to use it as they thought fit. Major Tucker 
would thus get the commercial use of it, but the State would get 
the commercial use so far as the Post Office was concerned. 
Counsel came to an arrangement on these lines, and the Chairman 
expressed the hope that the £4,000 would be paid very promptly 
by the Treasury. t MN —ͤk—h x ˖ ů G ... . 
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Engineering Congress at Java.— Arrangements have 
been made for a general Engineering Congress to be held in 
Batavia. Java, in May, 1920. It will deal, among other things. 
with railways, tramways, telegraphy, and telephony. The main 
object is to influence the technical development of Eastern Asia. 
The proceedings will be conducted in Dutch and English.— Board 
of Trade Journal. 


Car Lighting and Starting.— Messrs. C. A. VANDERVELL 
AND Co., LTD, have sent us а copy of their Running Instruc- 
tions" for the C.A.V. dynamo car lighting and starting system, a 
‘neat pocket brochure. The instructions are simple and clear, and 
the illustrations extremely good ; full directions are given for the 
care of the dynamo, battery, and lighting equipment, the me- 
chanism of the gear-drive starter is fully explained, and numerous 
hints are given for the localisation of faults. the proper use of the 
various apparatus, and the materials required for cleaning and 
lubrication. A complete diagram of connections of the whole of 
the electrical equipment is provided, and incidentally indicates the 
increasing importance and versatility of electricity on motor cars. 


Track Maintenance in Canada.—The accompanying 
illustrations, reproduced from photographs sent to us by a friend 
who is travelling in Canada, speak for themselves as to the con- 


dition that a tramway track can get into. The photographs were 
taken within a distance of about 50 yards on Front Street, between 
the Union Station and George Street, on the track of the Toronto 
Street Railway Co., where the traffic is very dense., We feel that 


JM e S V. 
ElecHev oe 


it is only fairto ascribe the appearance of the track and pavement, 
like most other abnormal sights, to the Great War; needless to 
say, in peace time the track, we feel sure, is maintained in faultless 


condition. Let our tramway managers at home study these views, 
and console themselves with the thought that, after all, someone 
is worse off for track maintenance than they are. 


Why Sir A. Steel-Maitland Resigned.—In the Times for 
July 26th. Sir A. Steel-Maitland describes the difference of opinion 
on policy between the President of the Board of Trade and himself. 
He says :—" The difference in principle was this. The Department 
of Overseas Trade was founded in 1917 as the result of an agree- 
ment, under which responsibility for foreign trade was shared 
between the Foreign Office and the Board of Trade, and it was 
administered on that understanding. Sir Auckland Geddes, on the 
other hand, was of opinion that the only possible solution of the 
. problem of dealing with foreign trade was for the President of the 
Board of Trade to be directly reeponsible for all trade questions, 


"nemorating the conclusion of Peace. 


foreign as well as domestic. I had once been nolined to take the 
same view, but two years of experience forced me to the conclusion 
that to attempt to eliminate the Foreign Office from responsibility 
for foreign trade would be a great mistake. Sir Auckland Geddes 
insisted on his view (an insistence which has caused regrettable 
delays). The result was that. as Sir Auckland Geddes himself 
acknowledged, the position of the man in charge of the Department 
of Overseas Trade became practically impossible, and I had no other 
course but to resign." 


London Traffic,—On Monday last the report of the 
Select Committee of the House of Commons on London Transport 
was published. The principal recommendation is the immediate 
appointment of a Supreme Traffic Board for Greater London, to 
consist of not more than five paid commissioners, armed with all 
the powers possessed by existing authorities, or conferable by 
statute, and with executive powers: the functions of the Board 
will be to co-ordinate routes and services of all systems of 
transport; to regulate all traffic and street repairs, to be respon- 
sible for the comfort and convenience of the public, to provide 
for future developments, aud to promote legislation to desired 
ends With regard to fares, while some increase was inevitable iu 
view of post-war conditions, the new fares are in cases excessive. 
in others unjust, and too manipulated to be understood by the 
public. Greater uniformity is essential, and anomalies must be 
eliminated. The policies entailing such increases are open to 
criticism. The Committee describes the existing congestion 
of traffic as a scandal, and accuses the transport agencies 
of overcrowding conveyances in order to secure better receipts. It 


. is pointed out that the growth of the amusement habit, the raising 


of the standard of living, shorter workiug houra, and the Summer 
Time Act are amongst the causes of increased traffic, which in 1918 
was estimated as follows :— 


Loral railways (exclusive of suburban traffic 


on main lines) 2n aes 699,000,000 
Tramways (including outer-urban and 
" Combine ") te 485 ane 992,000,000 
Omnibuses (including Tilling's and National 
Steam Bus Co.) А 682,000,000 
Total vee 2,373,000,000 


or an increase of over 1,000.000,000 in 10 years from 1,363,815,165. 
In 1913, the last complete pre-war year, the total was 2,007,348,055. 
The approximate number of journeys per head per year of the civil 
population in Greater London in 1918 was 10172 (local railway lines 
only), 149°5 (tramways), and 102:8 omnibuses. | 

With regard to the functions of transport, the Committee com- 
plains that there was a regrettable absence on the part of all 
Government Departments, or local authorities or transport agencies, 
of a broad view of public requirements. 

Numerous anomalies and abuses are pointed out, and remedies 
suggested. The Committee regards the rating of the tramways 
and their contribution towards the maintenance of the surface of 
the roads, as compared with the immunity of the omnibuses from 
both these charges, as indefensible. The policy of the LC.C. is 
criticised for want of foresight and progressiveness, and the syatem 
of police control is freely condemned. 


The King’s Speech in the City.—The King and 
Queen and other members of the Royal Family came to the City 
on Tuesday to receive an address from the Corporation com- 
In the course of His 
Majesty's speech in reply the following sentences occurred :— 

One of the most important tasks before us in the restoration 
of our overseas trade. 

" With the end of the war a great chapter in the history of our 
country is closed. The new era which is opening before us brings 
its own tasks, and the same qualities which have carried us to 
victory will be needed in full measure for the work of recon- 
struction. The spirit of the union, self-sacrifice, and patience, 
which our people displayed during the years of fighting will still 
be required if we are to reap the full benefit of the peace which we 
have won; and these great qualities must be reinforced by the 
homelier virtues of industry and thrift. 

"As was inevitable in the prosecution of the war, we have been 
living largely on our capital. Now that we are at peace again, 
our country urgently demands from every citizen the utmost 
economy in order to make the best use of the resources which the 
nation possesses, and strenuous and unremitting industry in order 
to ensure the greatest possible production of neoessary oom- 
modities. Without these we shall have to face depression and 
poverty. Without these we cannot hope to maintain the high 
position in the industrial and commercial world which we held 
before the war." 


Appointments Vacant.—Fitter-driver for Diesel engine, 
for the Hebden Bridge U.D.C. Electricity Works ; assistant shift 
engineer (458. + war bonus), for the Islington B.C. Electricity 
Department; plumber-jointer (428. 6d. + 28s. 6d. + 124 per cent.), 
for the City of Carlisle Electricity Works; shift engineer (85s.), 
for the Wakefield Corporation Electricity Department ; telegraph 
inspectors and mechanicians (£250 + £120). for the Nigerian 
Posts and Telegraphs Department. See our advertisement pages 
to-day. 


The Electricity (Supply) Bill.—On Wednesday, last 
week, Standing Committee B of the House of Commons continued 
the consideration of Clause 5. Amendments were adopted per- 
mitting railway companies which used electricity for traction to 
submit schemes to the Commissioners, and ensuring that no 
scheme should provide for the transfer of other than the generating 
stations and main transmission lines without the consent of the 
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owners, but a proposal that the district electricity boards should 
be elected by the local authorities was rejected. On the 
following day an amendment providing that representatives 
of local authorities should oonstitute a majority of the membera 
of a district electricity board was rejected, and Clause 5 as amended 
was added to the Bill. 

On Tuesday last an amendment to Clause 7 excluding the 
generating stations belonging to dock companies from the scope 
of the Bill was carried against the Government, but the latter 
agreed to exclude railway companies’ power stations. The 
question of the price to be paid for generating stations taken over 
from local authorities was raised. and it was proposed that the 


price should be the actual outlay less depreciation ; the subject 


was under consideration when the Committee adjourned. 


Chicago Riots.— During the race riots which occurred at 
Chicago, last week-end, telegraph and telephone wires were cut, 
and the tramway services were stopped after a number of cars had 
been destroyed. Considerable casualties are reported. A later 
message states that the tramway men, numbering 5,000, struck 
work on Tuesday morning for higher wages. i 


British Scientific Products Exhibition. — The Glasgow 
Corporation has arranged for the Exhibition to be held in that city 
from November 17th to 29th. 


Gas on Trains.—The following particulars of a collision 
near the Firozabad Station recently appeared in the Pioneer :— 

A collision occurred at 8 40 p.m. between a passenger train from 
Makhanpur and a down goods train consisting of 50 odd empty 
trucks. The passenger train was running late and making up 
time. Its estimated speed was 35 miles, and that of the goods 25 
miles. per hour. The trains collided some two miles out of 
Firozabad. on a straight track; both engines were derailed, and 
the boiler of the goods enyine was completely detached from the 
body. Five out of six of the engine crews were killed outright. 
The tender of the passenger train was іп a vertical position, and 
the crew was found buried under the coal. Other portions were 
telescoped, but the remainder of the train, consisting of four 
carriages with a brake-van, was not severely damaged. This 
portion was uncoupled and hauled away by a light engine. The 
large death roll was due to the rapidity with which the carriages 
caught fire, owing to the gas cylinder bursting. The fire was 
fanned by a strong wind which was slowing the down train. The 
train was a crowded one, and the load was anything from 700 to 
950. It was generally accepted that not fewer than 250 persons 
periehed in the burning portion of the train. The number of 
persons taken out killed or who subsequently succumbed was 16, 
excluding the engine crews. 

Happily, we at home have escaped such disasters during recent 
years: but as long as gas is used for lighting trains, these terrible 
holocausta will surely recur. 


Oii-Fields of England, Ltd.—A prospectus with the 
above title has been circulated to investors. The lists opened on 
July 28th. and were to close on July 30th, thus, like so many affairs 
of & similar order. avoiding the criticisms of the technical Press. 
The prospectus makes much of the pressure of the oil, of its quality, 
and so on. Pressure may mean anything or nothing. Quality, 
apart from freedom from sulphur, is an unalterable thing, for the 
hydrocarbons are chemical products, and bound by Dalton’s atomic 
law. 

A borehole was made prior to the war to the depth of nearly 
2.500 ft.; its cost should not have exceeded £5,000. No less than 
£85,000 is being asked for this small borehole of 2i in. diameter. 
There are reporta dated 1911 and 1914 from the late Sir Boverton 
Redwood, who in geological work was well known to rely upon 
Mr. W. H. Dalton and Mr. A. W. Eastlake, but when we look for 
their reports we find them absent from the prospectus ; Sir Boverton 
has merely referred to them, and in such a way that we find it 
difficult to believe that anything really serious was said in favour 
of a plentiful ‘yield of oil by either of the experts. The further 
report of Mr. Ford seems to us very unconvincing. We hope there 
is oil, and oil in plenty, for it would save England from having to 
buy oil outside the kingdom. The further exploitation of this 
Newark area ought to be the work of speculators, or rich men 
imbued with such ideas, but it should not be foisted on the investor, 
for it is far too speculative a proposition. 

Indeed, judging by the small qualification of £100 fora director, 
and the promoters’ willingness to take 4 80.000 of the purchase 
money in shares, it would appear that the promoters are trying to 
get back the cost of the borehole and a lot of shares if some other 
body will pay £170,000 to find the money to make furtner borings. 
Have not the reports as to the oil said to have been found near 
Chesterfield had much to do with the launching of this prospectus ? 
Was the moment opportune ? 

This borehole, now nearly 10 years dormant, is surely not 
sufficient to justify a capitalisation of £250,000, of which £170,000 
is now asked from the public. 

Is it not a fact that the strata of this island are much too steeply 
inclined and freely exposed at the surface to justify much hope of 
extensive oil deposits remaining? There are, doubtless, pockets 
left, but not great saturated volumes of sand. А well-known 
geologist is, we believe, on record as having said that oil-boring in 
England was wild cat boring with small hopes of success. 


Educational, — The Sheffield Press states that the 
Bradford Technical College is in course of reorganisation. The 
Department of Engineering is to be divided into two sectigns— 
mechanical and civil engineering, and electrical engineering. 
Similarly, the present Department of Chemistry and Dyeing is to 
be made into two departments. 
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MANCHESTER MUNICIPAL COLLEGE or TECHNOLOGY.—The 
1919-20 session opens on October 5th ; matriculation and entrance 
examinations in July and September. For particulars see our 
advertisement pages to-day. 


The Federation of Technical and Scientific Associa- 
tlons.— The Electrical Power Engineers’ Association has joined 
hands with the National Association of Industrial Chemists, the 
National Union of Scientific Workers, and the Electricity Supply 
Commercial Association in forming a new Federation with 
the above title, which is intended to embrace all profess‘onal 
associations of the same type which аге registered as 
Trade Unions. The immediate purpose of the movement is to 
secure the representation of such Trade Unions upon Industrial 
Councils, and other bodies of a similar nature, in order that the 
interests of the managiny class, which stands between the em- 
ployers and the workmen, may be adequately safeguarded ; at 
present no such provision is made, and it is felt that collective 
action is indispensable, in order to press the claims of this im- 
portant class—the brains of the industries. Other questions of 
common interest will doubtless claim the attention of the Federa- 
tion from time to time. The new body, which is in no sense 
hostile to the manual workers’ unions—indeed, in many respects 
their needs are identical —will invite kindred associations to join it, in 
order that the maximum influence may be exerted by joint action. 


Fuel Economy.—As mentioned in our issue of Jnly 11th, 
in the Household Fuel and Lighting Order, 1919, there is a clause 
(No. 56) restricting the installation of new appliances on the lines 
of Clause 99 of the Order of 1918. We now learn from Mr. J. W. 
Beauchamp, director of the Electrical Development Association, 
that he has received a letter from the Coal Control Department, 
dated July 24th. which reads as follows :— 

"Iam obliged for your letter of July 15th, enclosing copies of 
your notes on Clause 56 of the new Order. After careful consider- 
ation, it has been decided to relax the restriction to the following 
extent :— 

"Where the Local Fuel Overseer is satisfied that the gas or 
electricity undertaking in his district is in a position to 
meet any increased demand which might arise, he may give 
& general assent permitting the undertaking to make new 
connections, and to fit additional appliances. The assent 
should be withdrawn if at any time the undertakings expe- 
rience difficulty in meeting the demands. It is suggested 
that Local Fuel Overseers and managers of electricity and 
gas companies should work in conjunction ia this matter. 

" As regards the case of London, the question of exemption will 
be dealt with by the divisional officer for the metropolitan area, 
and not by the Local Fuel Overseers.” 

Under the circumstances, and in view of the difficult position 
existing to-day with regard to coal, Mr. Beauchamp thinks that. 
perhaps the above concession is as much as we could expect, and 
should in practice work quite well, as the electricity supply under- 
taking will presumably do all they can to make possible increase 
in connections, and apparently it will lie with the electricity supply 
managers to satisfy the Local Fuel Overseer that they are not 
likely to get into any difficulties. Our congratulations are due to 
E.D.A. on the success of her efforts. 


Heat Balance of Muscle Shoals Nitrate Plant.— The 
method of operating this power installation is described in Power, 
May 27th, it being shown how the heat balance is maintained. 
The hotwell water varies Letween 68° and 100° F., corresponding 
to the highest and lowest vacua, with an average of 80° Е, This 
is used to cool the oil supply of the 60,000-Kw. unit, which requires 
200,000 lb. per hour. This is heated to 130° F. and a considerable 
heat saving is obtained by this cooling arrangement. A booster 
pump forces the water through the oil coolers, but its power con- 
sumption only amounts to l per cent of the heat saved. All 
auxiliary apparatus is electrically driven, except the boiler feed 
pumps. The thermal efficiency of the plant is increased by raising 
the surplus exhaust point and obtaining all possible power from 
the house turbines. This is obtained by increasing the back pres- 
sure. The steam consumption of the house turbines increares 
rapidly with the back pressure and because the exhaust-heat 
content becomes greater. Thus a point is reached where the power 
obtained from the house turbines begirs to decrease as the back 
pressure is increased, which point is in all cases considerably in 
excess of 5 lb. The saving between 2'5 lb. and 5 lb. back pressure 
amounts to 1 per cent. at a station-load of 50,000 KW. А number 
of intereating graphical heat-balance studies taken from this plant 
are included in the original article. 


Seaplane Wireless Sets.— The wireless set on the N.C. 
seaplanes comprises two transmitters. The first is a 4-KW. spark 
set supplied by a streamline generator driven by an airscrew. The 
set weigha 45 Ib., and can be used for a distance of 250 nautical 
miles. The antenna consists of a single trailing wire 250 ft. long, 
hanging from the tail of the machine and weighted by a stream- 
line lead weight. The second set is a combined telegraph and tele- 
phone transmitter working on a small 12-volt accumulator. It is 
used on an antenna consisting of wires permanently stretched on 
the skid fins on the upper planes, so that it may be used while the 
seaplane is in flight or on the water. This set is chiefly used for 
telephonic intercommunication between aeroplanes in flight, the 
effective range in this case being 20 miles. When used for tele- 
graphing or telephoning from a seaplane on the water, the range 
is about 30 miles. А special feature of the telephone sets is the 
anti-noise microphone. The set is fitted with a direction indicator 
to enable the bearing of a station transmitting a message to be 
determined. The complete equipment weighs 200 lb.—Aircraft 
Journal, | 
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The British Association.— Many interesting subjects in 
connection with scientific work during the war will come up for 
discussion at the coming meeting of the Association at Bourne- 
-mouth, from September 9th to 13th, under the presidency of the 
Hon. Chas. Parsons. Wireless telegraphy during the first three 
years of the war will be discussed by the mathematical and physical 
section. 


Thonderstorms.—The annual report of the director of 
the solar physics observatory at the University of Cambridge 
contains interesting results on lightning discharges and on the 
electric field of thunderstorms. The observations, which were 
made chiefly in the summer of 1917, were made possible by 
improvements in the methods of measurement, including the 
provision of an apparatus for giving a photographic trace of the 
electrometer readings. It was found possible to record changes in 
the potential gradient occupying less than one-tenth of a second. 
The distance between the place of observation and the lightning 
discharge was estimated from the time interval between the 
lightning and thunder. On that basis it was found that the 
average change produced in the potential gradient by lightning 
discharge within one or two kilometres was of the order of 20,000 
volts per metre, and for discharges at a distance of 10 km. of the 
order of 1,000 volts per metre. The charge which feeds a lightning 
discharge appears to be derived, not from an extended horizontal 
sheet, but from a limited area approximately of the same depth 
and width, which, therefore, for theoretical purposes, may be 
regarded as a sphere. It was estimated thac the radius of these 
spheres was of the order of 300 or 400 metres and the maximum 
potential before discharge approached 1,000 million volts. The 
power dissipated in a severe thunderstorm ina single discharge 
might reach 1,000 kw. The results obtained have suggested a 
theory which correlates the more important phenomena of thunder- 
storms with the electrical conditions of fine weather and with 
terrestrial magnetism. Thunder and other clouds from which 
heavy rain is falling are regarded as electrical generators by which 
electric currents are maintained between the earth and the con- 
ducting layer of the upper atmosphere. Currents in the upward 
direction preponderate, because the carriers of negative electricity 
have a greater mobility. The positive potential of the upper con- 
ducting layer is thus maintained, and the downward current in 
regions of fine weather supplied. The electric force produced in 
the upper atmosphere above a thunderstorm at the moment of 
passage of a lightning discharge appears to be great enough, not 
merely to produce ionisation, but also to give rise to cathode rays, 
positive rays, and X-rays. This theory points to the possibility 
that the source of origin of the emission of radiations from the 
sun may be the result of processes similar to those existing in 
terrestrial thunderstorms.— The Times. 


Technical Training.— Тһе Appointments Department of 
the Ministry of Labour has in preparation a series of kinema- 
tograph films showing students in course of training for various 
trades and industries, which will be shown at kinema theatres 
throughout the country. Applications for training have been 
received from 18,000 ex-officers and men for instruction, but only 
2,000 have been provided for, and openings are available at present 
for only 1,300 of the remainder. Employers are urged to forgo 
premiums and assist in placing the men. 


International Standardisation—As the result of the 
recent visit of Prof. Comfort A. Adams, of Harvard University, 
President of the American Institute of Electrical Engineers, and 
Mr. H. M. Hobart, of the General Electric Co., Schenectady, to 
England and France, with a view to adjusting certain differences 
between the French and American standards for the rating of 
electrica] machinery, agreement has been reached, and certain 
amendments to the rules of the International Electrotechnical 
Commission wil be recommended at the next meeting of the 
Commission, which is expected to be held in London in October 
this year. Prof. Adams and Mr. Hobart were also commissioned 
to establish relations between the American Engineering Standards 
Committee and kindred organisations in Europe. 


Patents and Trade Marks.— The Patents Bill was read 
a second time on Monday, and will apparently enable patent rights 
to be granted for the sum of £5. Sir A. Geddes, for the Govern- 
ment, said that broadly the principle of the Bill was to improve 
the position of the inventor and make it easier for an inventor 
without capital to reap the fruits of his invention. It would also 
prevent abuse of British patent laws by foreign inventors, extend 
the duration of protection from 14 to 16 years, and raise the calling 
of patent agents to a profession. Clause 2 of the Billinstituted a new 
form of patent; if the patent was endorsed licence of right,” a 
licence to manufacture or work it could be negotiated as a matter 
of right, but at the same time the inventors’ royalty rights would 
be safeguarded in every way. 

An appeal that the Bill should be strengthened to deal with 
"trusts" was made by Mr. Graham, and in reply the Solicitor- 
General said it was intended to introduce an Anti-Trust Bill in 
the autumn. 

The Trades Marks Bill was also read a second time. Sir A. 
Geddes explained that under the first part of the Bill it was 
intended to have a register of trade marks which had common-law 
existence, and in the second part to have a register into which it 
would be easier to get trade marks than into the first. The second 
part of the Bill had very considerable practical importance. As 
an example, in the case of certain drugs, where the name of the 
drug was the trade mark, they got a permanent continuation of the 
patent protection, and much difficulty had been experienced in this 
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respect. The Bill would make a great improvement in the 
Government’s present powers relating to the use and protection of 
trade marks. | 


Merchant Shipping (Wireless) Bill—The Standing 
Committee presided over by Mr. T. P. O'Connor dealt, on the 
25th inst, with the Merchant Shipping (Wireless) Bill. An 
amendment that ships should be allowed to use their installations 
in port, in view of the difficulty in the present circumstances of 
oonducting business by means of private telegrams, was withdrawn. 
Mr. Bridgman said he could not say when the Admiraly was likely 
to permit the use of wireless in porta, but the B. of T. was anxious 
to remove the restrictions at the earliest possible date. An amend- 
ment to omit the word " seagoing,” so that the Bill would apply to 
all passenger vessels, was defeated. Mr. Bridgeman mentioned that 
pleasure steamers at Llandudno would come under the operation ot 
the Bill. It was mentioned that during the war the number of 
British ships fitted with wireless rose from 1.000 to 2,700. It was 
agreed that the Bill should become operative three months after 
ita passing into law. 


Germans Disgorging.— According to the daily Press the 
Belgian Service of Restitution at Wiesbaden reports to the 
Supreme Council of the Allies that the work of getting back atolen 
machinery and material from the Germans is now proceeding 
smoothly. Quantities of about 3,000 tons a week are being 
returned to the original owners by Germans who had set them up 
in their own factories. During the past fortnight an average of 
125 machines a day has been returned, the total tonnage up to the 
present being 18,000. The recovery of raw material is proving a 
less easy matter. The Belgians from whom it was taken experi- 
ence some difficulty in preparing complete lists, but the return of 
raw material is part of Germany's indemnity to Belgium. 


International Congress of Inventors and Designers.— 
The Patent Office Journai states that an International (Allied and 
Neutral Countries) Congress of Associations of Inventors and 
Industrial Designers and of other Societies connected with 
Industrial Property will be held at Brussels from September 2nd 
to 6th, 1919. Particulars of the conditions of membership of the 
Congress, and of the programme of proceedings, are given in a 
ра which may be inspected іп the Public Library of the 

atent Office. Copies of this pamphlet can be obtained from the 
Secretariat-Général du Congres, Palais de la Bourse de Commerce, 
Brussels, The notice is issued by the Industrial Property Depart- 
ment of the Board of Trade. 


OUR PERSONAL COLUMN, 


The Kditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to Авер readers of t^e 
ELECTRICAL REVIEW posted as to their movements, 


— 


Central Station and Tramway Otflicials.— The deputy 
manager ar we Leatherhead Electricity Works, Mr. E. fi. 
SMirH, of Messrs. Banks Warner, Ltd., who has been ш 
charge since January, 1917, bas vacated this position on the 
return ol Captain H. Leslie Dixon, who has been released ру 
the koyal Air Force. | 

The Highways Committee of the L. C. C. recommends аз 
from August Ist next the following promotions and transfers 
ш the Council's tramways department (salaries based on pre- 
war conditions—that is, plus allowances, &c.) :— 


Mr. T. L. Horn, distribution engineer, northern section, to be appointed 
distribution engineer of the electrical. branch of the tramways department at 
Love, rising to 47 per annum. 

Mr. N. й. 1номл» and Mr. R. S. Соор, sub-station superintendents, to 
be assistant distribution engineers for the southern and northern sections 
respectively at £300 per annum, rising to 4400. 

мг. E. А. Grover and Mr. A. J. Ковекть, mains inspectors, to be promoted 
to mains superintendents for the southern and northern sections respectively at 
42500 per annum, rising to 4300. 

Mr. А. №. Leach, ond lass assistant in the rolling stock branch, and 
Mr. F. Cook, technical assistant, to. be appointed technical assistants in the 
rolling stuck branch at £25U per annum, 

Mv. S. B. Scorr to be appointed rolling stock inspector at £230 per annum. 

Mr. J. R. WicNaLr to be appointed senior technical assistant in the permanent 
way branch at 4450 per annum, rising to 4600. 

Mr. G. P. HENZELL, assistant power engineer, L. & S.W. 
Rly. Co., Wimbledon Station, has been appointed repairs 
superintendent at Greenwich power station at £300 per 
annui, rising to £400, plus war allowances of 20 per cent. and 
£90. Er o 
On July 29th, at Pontypridd, Mr. E. W. Jones, engineer 
and general manager of the Mountain Ash U.D.C. electricity 
department, was married to Miss L. J. Evan, daughter of Mr. 
and Mrs. Evan Evans, Ynysbwl. 

It is recommended that the salary of Mr. Сназ. FURNESS, 
the borough electrical engineer and tramways manager at 
Blackpool, shall be increased as from Apri last from £900 per 
year to £1,200. | 

In regard to the salaries of the higher officials of the Barrow 
Corporation, including that of the borough electrical engineer, 
Mr. Н. R. BunNETT, the Town Council on Monday decided 
“That the scale of war bonuses authorised by the award 
No. 84 of the Conciliation and Arbitration Board for Govern- 
ment Employés, dated March 3lst, 1919, viz.: 20 per cent. of 
their ordinary remuneration, plus £60 a year, be adopted аз 
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regards the officers of the Corporation, other than those dealt 
with by thé Council on April 7th, the present war bonus to 
be merged in such scale, and the scale to take effect as from 
April Ist last. This is in accordance with the recommenda- 
tions of the Association of Municipal Corporations. | 

MR. F. FRENCH, deputy borough electrical engineer, Brid- 
lington, upon his leaving Bridlington to take up the position 
of resident engineer to the Horsham U.D.C., was presented by 
his brother officials with a silver rose bowl. The staff at the 
оту works also presented him with а case of silver tea 

nives. 

Мк. W. D. FisHer has resigned his post as assistant mains 
superintendent to the Barrow Corporation, which post he has 
held for eight years, to take up a position as assistant distri- 
bution engineer for the Bury Corporation. 

Dundalk Urban Council has increased the salary of Mr. 
SPALDING, electrical engineer. and manager, from £400 to 


At a meeting of the Bradford Corporation Electricity Com- 
mittee on July 23rd, Mr. JOHNSTONE WRIGHT was appointed 
out of 139 applicants to the position of chief assistant electrical 
engineer at £750 per annum. Mr. Wright is at present chicf 
engineer and superintendent of power stations with the Cleve- 
land & Durham Electric Power, Ltd., with which company 
he -has served in various capacities for close upon 13 vears. 
MR. JOSEPH SMITH, chief accountancy clerk in the West Ham 
Corporation Electricity Department. was selected to fill the 
post. of managerial assistant at £500 per annum. For this 
appointment there were 247 applicants. Mr. Smith has occu- 
pied his present position for 18 years, and was previously em- 
ploved for 44 vears as assistant accountant with the Barking 
Town Urban District Council and for 64 years in the borough 
treasurer’s department, Nelson. 

Melbourne City Council has voted £250 for the purposes of 
a presentation to Mr. H. R. Harper, the retiring city electrical 
engineer. 

On July 2rd Mr. C. E. Acock, repairs engineer, was pre- 
sented with a leather suit case by the staff and emplovés on 
the occasion of his leaving to take up another appointment. 
Mr. H. F. J. Thompson, the chief assistant engineer, made 
the presentation in the presence of the staff and employés. 


` General.—The directors of the Clyde Valley Electrical 
Power Co, have appointed Mr. ARCHIBALD PAGE general man- 
ager of the company in place of the late Mr. D. A. Starr. 
MB. ARTHUR R. Woop has been appointed manager of the 
electrical department of the Falkirk Iron Co., Ltd., and will 
shortly take up his duties there. Mr. Wood, who has had 20 
years' experience in the manufacture and design of electrical 
cooking and heating appliances, was with the General Electric 
Co., Ltd., for 123 years, and latterly with Carron Co. and the 
Jackson Electric Stove Co., Ltd., of London, as manager. 

Mk. JAMES E. NaisMITH has vacated his position of district 
engineer, construction department, at the Birmingham office 
of the Western Electric Co., Ltd., having been appointed Scot- 
tish representative for the company, with headquarters at 49, 
West Campbell Street, Glasgow. For many years Mr. 
Naismith was in the electrical department of the Glasgow 
Tramways, and he hopes to renew old friendships in that city. 

It is stated in the Times that Mn. ARTHUR GULSTON has re- 
signed the position of chief engineer to Messrs. Armstrong, 
Whitworth & Co., Newcastle, after 36 years’ service. 

Lieut. (Acting Lieut.-Comdr.) H. ре C. Farre, R. N. V. R., 
has received the honour of the Order of the British Empire in 
recognition of his electrical services in the Grand Fleet during 
the war. 

Capt. R. SHARP, Tyne Electrical Engineers (Territorial 
Force), has vacated the adjutancy of the corps, which he joined 
shortly after the outbreak of the war. He was promoted cap- 
tain in June, 1916, and held the adjutancy for the past six 
months. i 

Lieut. R. H. SPERLING, London Electrical Engineers (Terri- 
torial Force), has been restored to the establishment. He was 
commissioned in the regiment in 1916, and was latterlv serving 
under the Ministrv of Munitions, during which time he was a 
supernumerary officer. 

Mr. W. H. N. James. A.R.C.Sc., is recommended by the 
Technical College Committee of the Bradford Corporation for 
appointment as head of the department of electrical engineer- 
ing of the college at £500 per annum and bonus from Septem- 
ber Ist, 1919. This is a new appointment, the electrical de- 
partment being specifically separated from the general engi- 
neering department of the college under a reconstruction 
scheme. 

Mr. Ju. E. Woop, A.M.I.E.E.. who for the past seven years 
has held the position of chief electrician to the Montreal 
Cottons. Ltd., has resigned that position, and will arrive in 
England in the early part of August. 

Lieut. and Acting Captain W. M. Herrina, Essex Fortress 
К.Е. (Electric Lights Companies), has relinquished his acting 
rank on ceasing to be employed. He was appointed to the 
corps in December. 1914, as a subaltern of No. 2 Company at 
Chelmsford. 

MR. ANTHONY Нороѕоч, who is at present home at Burnlev 
on leave. has received the decoration of M.B.E. for services 
rendered in the war. He was anpointed chief superintendent 
to the Eastern Telegraph Co. at their Gibraltar Station in 1914, 
and he rendered valuable service on the cables during the wer. 

Tient. S. Howanp HALL, R. N. V. R., has been awarded the 
O.B.E. (Military Division) '' for valuable services as electrical 
lieutenant in H.M.S. Revenge, Ist Battle Squadron.“ 


Mn. Јонх W. MAYALL, Lieut. R.A.F., who has recently been 
demobilised, has now resumed his active connection with 
Messrs. Mayall & Co., Ltd. | 

The Board of Trade announce that Sir Evan Jones, Bart., 

.P., has fos ined his position as chairman of the Road 
Transport Board. 

Major P. A. SwrrHg, R.M., who has been awarded 
the O.B.E. (Military Division), ''for valuable services 
in connection with defensive mining," carried out a good deal 
of submarine mining work around the Orkneys during the 
war. He was stationed there for 34 years, arid last year relaid 
all the observation minefields with & new and successful 
device. He is now on the staff of the Rear-Admiral Controlled 
Minefields, and is employed in supervising the installation of 
electrical gear which is being erected in the various structures 
which come under control of this department of the Admiralty. 


Obituary.--Mr. J. D. WARDALE.—The death occurred те. 
cently of Mr. J. D. Wardale, head of the firm of Carrick & 
Wardale, electric crane makers and engineers, of Gateshead. - 

Mr. J. CONNOLLY.—We regret to learn that Mr. James 
Connolly, retired electrical engineer, of Rochdale Road, Black- 
ley, near Manchester, lost his life by drowning on July 24, at 
Windermere, whilst boating. He was 53 years of age. Accord- 
Ing to a report of the inquest in one of the Manchester news- 
papers 16 appears that on account of overstrain, Mr. Connolly 
had gone to Windermere for a holiday with his son, Lieut. 
H. Connolly, of the Irish Guards. Lieut. Connolly stated that 
his father had been quite cheerful and bright since his arrival, 
and went out each morning for a row. He had business 
worry, but not sufficient to make him take his life. A boat- 
man said he saw Mr. Connolly in the water as if swimming, 
and found him upright in the water close to the rowing boat. 
Dr. Henderson was of opinion that death was not due to 
drowning. Mr. Connolly might have had & sudden heart or 
epileptic seizure, and fallen into the water, the shock causing 
a temporary revival which would account for his position in 
the water when found. The Coroner returned a verdict that 
Mr. Connolly was found dead in the lake after a fall from a 
boat, but that the evidence was insufficient to show the cause 
of death. 

Mn. J. Wricut.—The death occurred last Saturday of Mr. 
J. Wright, foreman electrician for the L. & Y. Railway Co., 
at Fleetwood, following an accident while at work on the com. 
pany’s Belfast steamer. 
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NEW COMPANIES REGISTERED. 


Atlas Mining Outfit Co., Ltd. (157,110).—Private com- 
pany. Registered July 16th. Capital, £10,000 in £1 shares. Objects: To take 
over the business of manufacturers of and dealers in pit props, underground 
conveyors, and mine appliances carried on by E. Milis, Annie Mills, i A. 
Machin, and Martha А. Machin, as the Atlas Mining Outfit Co.; also to 
carry on the business of manufacturers of and dealers in electric lamps and 
apparatus, tools, &c. The subscribers (each with one share) are:—E. Mills 
Kirkleatham, Lansdowne Crescent, Great Malvern, Worcs., manufacturer: 
Mrs. A. Mills, Kirkleatham, Lansdowne Crescent, Great Malvern, Wor- 
cestershire; W. A. Machin, Whitby House, Rolason Road, Erdington, Bir- 
mingham, mechanical engineer; Mrs. M. A. Machin, Whitby House, Rollason 
Road, Erdington, Birmingham; G. P. Locker, 67, Colmore Row, Birmingham, 
solicitor. The first directors are E. Mills (chairman), Mrs. A. Mills, W. A. 
Machin, and Mrs. M. A. Machin. Secretary: E. Mills. Solicitor: G. P. 
Locker, 67, Colmore Row, Birmingham. Registered office: County Chambers 
Corporation Street, Birmingham. 


Veitch Institute of Electro-therapeutics, Ltd. (157,291).— 
Private company. Registered July 22nd. Capital, 21,000 in £1 shares. Objects 
as indicated by the title. The subscribers (cach with 10 shares) are: Doroth 
Veitch, 43, Manchester Street, W. I, specialist in electro-therapeutics; W. G. 
Brown, 16, St. George's Square, Primrose Hill, N.W., accountant. Directors: 
Dorothy Veitch and W. С. Brown. Qualification. £5. Secretary: W. G. 
Brown. Registered office: 43, Manchester Street, W. 1. | 


J. Hadden & Co., Ltd. (157,335).— Private companv. 
Registered July 24th. Capital, £10,000 in £1 shares. To carry on the busi- 
ness of manufacturers and repairers of, and dealers in, electric light fittings, 
and electric, magnetic, galvanic, and other apparatus, &c. The permanent 
directors are:—]. Hadden, Lawnswood, Clairview Road, Streatham Park, 
S.W.; H. Barker, 7, Neeld Crescent, Wembley Hill, Middlesex. ualifica- 
tion, £500 shares. Remuneration, £50 each per annum. Soon: HAE 
Bull & Co., 6, Old Jewry, E.C. Registered office: Haydn Park Works, Askew 
Road, Shepherds Bush, W. 12. 


Macquaire, Ltd. (157,338).—Private company. Regis- 
tered July 24th. Capital, £10,000 in £1 shares. To acquire certain inventions 
relating to sparking plugs, to carry on the business of manufacturers of, and 
dealers in, sparking plugs, magnetos. ignition appliances, motors, boats, 
launches, aircraft, and their parts and accessories, and to adopt an agreement 
with La Compagnie Industrielle et Commerciale du Cycle et de l'Automobile 
and L. Macquaire. The subscribers (cach with one share) are:—R. Budgen, 
96. Mildenhall Road, Clapton, E. 5; N. G. Hancock, 64, Mildmay Road, Rom- 
ford, Essex, clerk. Solicitors: J. B. & F. Purchase, 14, Regent Street, S. W. 


W. S. Jeal & Ebury Engineering Co., Ltd. (157,202).— 
Private company. Registered July 18th. Capital, £90,000 in £1 shares. To 
acquire the business of manufacturers of and dealers in electrical accumu- 
lators and motor-car equipment carried on at Union Wharf, Redhill Street, 
London, by W. S. Jeal & Co.. and to enter into an agreement with (1) W. S. 
Jeal & Co., Ltd., (2) Vinot Cars, Ltd.. H. Ramoisy, G. Usmar, H. lonis and 
W. S. Jeal; (3) Vinot Cars, Ltd.; (4) with N. А. Usmar; and (5) with Н. 
Jones. The subscribers (each with one share) are: W. S. Jeal, 53, Thurle 
stone Road, S.E.27, electrical engineer; G. Usmar, 7, Old Court Mansions. 
W.8. engineer; H. Jones, 6, Town Hall Parade, Brixton Hill, S.W.2, elec- 
trical engineer. The first directors аге W. S. Jeal, G. Usmar, H. Jones and 
Н. Ramoisv (Belgium), 11, Kensington Mansions. Earl's Ceurt, S.W.5. 
Solicitors: Plesse & Sons, 15, Old Jewry Chambers, E.C 


Hamer & Co., Ltd. (157.177).—Private company. Regis- 
tered July 18th. Capital, £5,000 in £1 shares. Objects: To carry on the 
business of electricians, mechanical and motor engineers, suppliers of elec. 
tricitv for the purposes of light, heat, motive power or otherwise, &c. The 
subscribers eak with one share) are: W. Hamer, 25, Hill Crest, Burnley 
Road, Sowerby Bridge, electrician; J. Fletcher, 37, Howard Street, Pellow 
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Lane, Halifax, electrician. The first directors are W. Hamer and J. Fletcher. 
Solicitor: E. Booth, 7, Harrison Road, Halifax. Registered office: Carlton 
Electrical Works, Bull Close Lane, Halifax. 


Herrtage, Lester & Co., Ltd. (157,233). Private com- 
pany. Registered July 21st. Capital, £2,000 in £1 shares. Objects: To carry 
on the business of electricians, electrical engineers and manufacturers, sup- 
pliers of electricity, carriers, manufacturers of and dealers in railway, tram- 
way, electric and other apparatus, &c., and to adopt an agreement with E. J. 
Walker for the purchase of certain assets. The subscribers (each with one 
share) are: C. W. Edwards, 30, Gladstone Park Gardens, N.W.2, solicitor's 
clerk; G. W. Lester, 71, Carleton Road, N.16, electrical engineer. The first 
directors are G. W. Lester (managing director), E. J. Walker (South Bank, 
Ravensbourne Road, Bromley, Kent), and C. W. Edwards. Solicitors: Rundle 
& Hobrow, 9, Ironmonger Lane, Е.С. Registered office: 10, Bush Lane, Е.С. 


Davies, Coleman & Co., Ltd. (157,270).—Private com- 
pany. Registered July 22nd. Capital, £7,500 in 5,000 '* A shares of £1 each 
and 5,000 '" B” shares of 10s. each. To carry on the business of manufac- 
turers of and dealers in optical, ophthalmic, nautical, meteorological, mathe- 
matical, philosophical, aeronautical, surveying, photographic, surgical, dental, 
medical, electrical and scientific instruments, apparatus and appliances, 
ophthalmic lenses, spectacles, eye- glasses and frames, sight-testing instruments, 
manufacturers of and dealers in gold and silver and articles made there- 
from, jewels and precious stones, &c. The subscribers are: G. H. Davies, 
Hampden Club, King’s Cross N.W.l, scientific instrument manufacturer, 
2.900 "B" shares; R. Fader, 4], Deodar Road, Putney, S. W., scientific in- 
strument manufacturer, 2,500 ' B” shares; P. G. Coleman, 14, Courtfield 
Gardens, Earl's Court, S. W., scientific instrument manufacturer, 5,000 “A” 
shares. The first directors are G. H. Davies, R. Fader and P. G. Coleman 
(all permanent). Qualification, £25. Remuneration as fixed by the company. 
Secretary: P. Coleman. Solicitors: J. N. Mason & Co., 32, Gresham 
Street, ЁС. Registered office: 40 and 42, Holborn Viaduct, Е.С. 


Service Electrical Co. (Llanelly), Ltd. (157,248).—Pri- 


vate company. Registered Julv 21st. Capital, £5,000 in #1 shares. To carry 
on the business of manufacturers of and dealers in electrical generators, 
motors, transformers, switch gear and the like, electric light and other 
electrical apparatus, conduits, dynamo machines, &c. The subscribers (each 
with one share) are: L. Satchwell, 70, Ardwyn Garden Suburbs, Barry Port, 
electrical engineer; D. John, Pleasant Hill, Cross Hands, electrical engi- 
neer; J. Jones, Old Road, Llanelly, metal broker. Directors: I.. Satchwell 
(managing director), D. H. John and J. Jones. Qualification, £200. Solicitor : 
D. Jennings, Cowell Street, Llanelly. Registered office; New Dock, Llanelly. 


Warminster Electric Supply Co., Ltd. (157,166).—Private 
company. Registered July 17th. Capital, £4.000 in 300 cum. preference 
shares of £5 each and 2,500 ordinary shares of £l each. Objects as indicated 
by the title. The subscribers (each with one share) are: A. A. Douglas, 
" Penyglyn," Flint, North Wales, merceriser; J. H. Edwards. Haresfield.”’ 
Stonehouse, Glos., electrical engineer. Directors: A. A. Douglas and J. H. 
Edwards. Solicitor: S. Williams. Shannon Court, Corn Street, Bristol. Re- 
gistered office : Cairncross, Stroud, Glos. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Inventions and Research, Ltd.—Debenture for £2,000 
registered. July 4th, 1919, charged on the company’s undertaking and pro- 
perty, present and future, including uncalled capital. Holder: J. R. Remer, 
Cunard Buildings, Liverpool. 


Hooper’s Telegraph & India:Rubber Works, Ltd. 
(40,947).—Capital, £50,000 in 1,000 preference and 4,000 ordinary shares of £10 
each. Return dated June 24th, 1919. АП shares taken up. 240,000 paid on 
4.000 ordinary. £10,000 considered as paid on 1,000 preference. Mortgages 
and charges, nil. 


British Electric Transformer Co., Ltd. (76,351).—Capital, 
£325.000 in 162,500 preference and 162.500 ordinary shares of £1 each. Return 
dated June 5th, 1919. 162,075 preference and 161.23 ordinary shares taken 
up. *£182,219 paid on 152.851 preference and 85.968 ordinary. £89,179 con- 
sidered as paid on the remainder. Mortgages and charges, nil. 

*This is as in filed document, but probably the amount should be £238,819, 
as balance sheet states that all shares are fully paid. 


CITY NOTES. 


At Stowmarket last week, Mr. P. C. N. 

Suffolk Electri- Peddar presided at the annual ineeting of 

city Supply Co., this company. The report showed а profit 

Ltd. of £2,362 for the wear, out of which a 

dividend of 8 per cent., less tax, was to be 

paid on the ordinary shares and a dividend of 80 per cent., 

less tax, on the founders’ shares, £565 being put to depre- 

clation reserve. £207 was to be devoted to the purchase of 

workinen's shares and the balance carried to the general divi- 
dend reserve fund, increasing it to £1,170. 


The report stated that further reserve power was required immediately at 
Stowmarket, and the directors had decided to interconnect Stowmarket and 
Ipswich by means of an overhead main, so obtaining means for interconnect- 
ing the company's generating plant at Stowmarket with that of 
the Ipswich Corporation and thus securing more efficient utilisation 
of the power available, this again being an expenditure of capital 
in conformity with the Government scheme. The directors hoped to 
issue further, capital and employ an increased staff still further to develop 
the company's business, and they invited the shareholders to increase their 
holdings. To secure the interest of the company’s employés in the financial 
success of the concern, to enable them to realise that they are working not 
only to benefit the ordinary shareholder, to provide workmen with an oppor- 
tunity for expressing, officially, their views as to the best means of achieving 
the objects of the company, to create a community of interest with the share- 
holders, and generally to secure a basis for carrving out the recommendations 
of the Whitley Committee, the directors had considered it advisable to issue 
special shares, to be known as “ workmen's shares," and having placed che 
matter before the leading emplovés, recommended that the scheme be passed 
by the shareholders. To inaugurate this scheme, and to mark the directors’ 
appreciation of the emplovés' devotion to duty during the war and the sub- 
sequent satisfactory issue of peace, the directors propose to give, as a bonus, a 
£l workmen's share to each emplové for every complete vear's service in the 
employ of the company, absence on naval, military, or R. A. F. service not being 
deducted, and have provided for the purchase of these shares oug of the profits 
of the last vear's working. 


Tn the course of his speech on the company's affairs the chair- 
man expressed great appreciation of the untiring attention 
and energy displayed by the engineer, Mr. Napier Prentice, 


during over 23 years, against great opposition and difficulty, 
whereby the company had now been able to reach its present 
satisfactory position. The chairman was presented with a 
pair of silver dessert dishes and a silver vase by the directors, 
staff and einployés, as a memento of his completion of 21 years 
in that position. Later the chairman, in explaining the 80 
per cent. dividend on the founders' shares, said that there 
had been no dividend paid on those shares since the forma- 
tion of the company. Mr. Napier Prentice informed the meet- 
ing that the supply was now on at Beccles and Needham 
Market, and other towns were urging the company to get to 
S All that was necessary was the provision of further 
capital. 


At the annual meeting held at Cardiff 
South Wales last week Mr. W. Gascoyne Dalziel, in 
Electrical Power moving the adoption of the report, said 
Distribution Co. the results of the year's working showed 
that after payment of all expenses there 
was а credit balance of £26,146, which enabled them to pay 
the interest on the debenture stocks and prior lien debentures, 
place &5,070 to depreciation and new plant, and to carry for- 
ward £32. It was disappointing to have to record that al- 
though there was а material increase in the number of con- 
sumers and the horse-power connected to the mains during 
the year, there was a decrease of £365,146 in the number of 
units sold as compared with the previous vear. This was ac- 
counted for by the fact that a large proportion of the output 
was supplied to colliery undertakings, whose business during 
the period in question was carned on under the most dith- 
cult conditions—shortage of labour, strikes, shortage of ton- 
nage, and many other adverse factors tending to cause irre- 
gular working of the collieries and restriction of output. From 
the point of view of development, the position was more aatis- 
factory. During the year 1,539 additional horse-power had 
been connected to the mains, bringing up the total to 42,662. 
Since the last annual meeting contracts for supply had been 
entered into with several new consuiners. The new main 
which was being erected to serve the latter would form an 
nnportant main feeder and would open up the western por- 
tion of the company's area which they had hitherto been unable 
to supply. The new contracts also included one with the Ponty- 
pridd U.D.C., with whom arrangements had been completed 
for the supply of electricitv in bulk. Included in the business 
arranged for, but which had not hitherto been proceeded with 
on account of the war and other reasons, were supplies to the 
Waterloo Tinplate Works, the Tory-Coed Colliery, and Messrs. 
Hall, Lewis & Co.'s wagon works at Maindy. It was grati- 
fving to find, after so many years of uphill work, that thev 
were now being recognised as an undertaking of public 
utility, to which power consumers were looking for their re- 
quirements to an ever-increasing extent. At the same time 
they would be wise not to form too sanguine expectations in 
view of the general unrest, the troubles and difficulties with 
which they were surrounded, and the uncertainty as to what 
the future might have in store for them in common with the 
whole of the industries of the country. The question of the 
nationalisation of coal mines and the threatened increase in 
the price of coal, for instance, vitally affected their interests. 
Thev were large consumers of coal, and they naturally ex- 
pected that this consumption would go on increasing. Apart 
from their interests as consumers they were interested as sup- 
pliers, and anything which tended to bring about a reduction 
of output at the collieries was bound to affect them. as 1t 
would undoubtedly still further reduce the output of the 
pits, and naturally reduce the output of current required from 
this company. Another matter which added to the uncertain- 
ties of the future was the Electricity. (Supply) Bill. 


-— 


Marconi's Wireless Telegraph Co., Ltd.—The net --ofit 
for the year ended December, 1913, was £597,938. Adding the 
balance brought forward there stands to the credit of profit 
and loss account £974,009. Dividend on preference shares 7 
per cent. paid February Ist, 1919, absorbed £17,500; interim 
dividend on ordinary shares of 5 per cent. paid at same date 
461.182. The directors reconnnend further dividends as fol- 
lows :—Ordinary shares 20 per cent. for the vear (making 
25 per cent. for the year), £244,730; preference shares 15 per 
cent. for the vear (making 22 per cent. for the year), £37,500; 
leaving а balance of £613,787, of which it is proposed to 
transfer to general reserve — £150,000, carrying forward 
€463,757. The general reserve will then stand at £1.250,000. 
The report, which bears date July 24th, savs:—'‘ There hav- 
ing been no settlement with any of the Government Depart. 
ments jn respect of any of the company’s claims arising out 
of the war or for services rendered during the war, no sum 
in respect of any of these claims figures in the year's 
accounts." Following the usual custom, the shares in asso- 
ciated companies and patents are taken into account in the 
balance sheet at their cost price, viz., £1.565,109. The раг 
value of the shares now stands at £2,345,966, exclusive of 
shares which have no capital denomination. 


Cordoba Light Power & Traction Co.—For the 18 months 
ended March the balance of profit is 2210.160, plus 48,630 
brought forward. The issue of £500.000 six per cent. pro- 
missory notes of the companv matured in December last, and 
the company exercised its option to renew these notes for two 
years, and for the greater part the rate of interest was in- 
creased to 6 per cent., tax free. Jn view of the uncertainties 
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of the present situation the directors regret they are unable 
at present to recommend the payment of a dividend on the 
preterence shares. The improvement in the results of the 
company's business would have been considerably greater but 
tor serious strikes. The supply of water from San Roque dam, 
while not sufficient for full requirements, was greatly in excess 
of that available in the two years to September, 1917, but :t 
was necessary to operate the reserve steam plant intermit- 
tently during practically the whole of the period under review. 


Prospectus.—C. A. Vandervell Ф Co., Ltd.—This company 
has been offering for sale £300,000 in 3,000 63 per cent. first 
шор registered debentures £100 each at £98. The profits 
for the three years ended March, 1916, 1917 and 1918, were 
£105,604, £103,826, and £125,372. The objects of the present 
issue of debentures are to repay advances made by the bankers 
for extension ро and to finance the increased volume of 
eee and for developments. The list was to close on Tues- 
day last. 


British Thomson- Houston Co., Ltd.—Annual report for 
1918 shows that the profits, after deducting expenses and 
making provision for war taxation, жеде £317,016. Debenture 
and loan interest, £107,946. Appropriated for depreciations 
and reserve, £123,791. Carried forward, £150,863. The 
annual meeting, which was held on Wednesday, will be re- 
ported in our next issue. 


Stock Exchange Notices.— The Committee has ordered 
the undermentioned to be officially quoted :— 


General Electric Co., Ltd.—16,000 ordinary shares of £10 
each, fully paid (Nos. 90,001 to 106,000). | 

Indian Electric Supply and Traction Co., Ltd.—11,979 shares 
of £1 each, fully paid (Nos. 78,022 to 90,000). 

Monte Video Telephone Co., Ltd.—144,455 ordinary shares 
1 5 ‘mak fully paid (Nos. 73,001 to 159,492 and 160,000 to 

Tramways (M.E.T.) Omnibus Co., Ltd.—100,000 7 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 1 to 
100,000. 

Mather & Platt. Ltd.—Interim dividend of 5 per cent., 
less tax, on the ordinary shares for the half-year. 


Montreal Light, Heat & Power Co.—Dividend of 2 per 
cent. for the quarter ended July 3lst Ор the Consolidated 
Co.'s capital the dividend for the same quarter is 14 per cent. 


.South London Electric Supply Corporation, Ltd.—Interim 
dividend on ordinary shares at the rate of 4 per cent. per 
annurn, less tax, for the June half-year. 


Stewart & Lloyds, Ltd.—Interim dividends at the rate of 
6 per cent. per annum on the preference and at the rate of 
10 per cent. per annum on the preferred ordinary shares for 
the June half-year. 


Chelsea Electricity Supply Co., Ltd.—Dividend of 3 per 
‘ent. per annuin, less tax, on the ordinary shares for the half- 
vear. 


Chatham & District Light Rallways Co.—Dividend of 8 
per cent. per annum, less tax, on the ordinary shares for the 
half-year. 

Metropolitan Electric Supply Co., Ltd.—Dividend of 2 per 


cent. per annum, less tax, on the ordinary shares for the half- 
year. 


Lanarkshire Tramways Co.—Interim dividend at the rate 
of 7 per cent. per annum for the half-vear. 


South American Light & Power Co.—Dividend of 5 per 
cent per annum, less tax, on the ordinary shares for the half- 
апа goodwill account £4,694, and £2,800 is carried forward. 


Vickers, Ltd.—After paving interim dividends on the 
5 per cent. preference stock and shares, ls. per share, free of 
tax, 15 pavable on the ordinary shares for the June half-year. 


Mexborough & Rawmarsh Construction Syndicate, Ltd.— 
The balance to credit of profit and loss for 1918 is £5,338. 
After paving a dividend of 3 per cent., free of tax, £116 эз 
carried forward. 


North London Railway 
cent. for the past half-year. 


Metropolitan Railway Co.—Interim dividend at the rate 
of 1 per cent. per anniin on the ordinary stock for the June 
half-year. Interim dividend on surplus land stock at 21 per 
cent. per annum. 


Metropolitan District Railway Co.—Interim dividends for 
the June half-year: 2 per cent. on the 4 per cent. guaranteed 
stock; 24 per cent. on the 44 per cent. first preference; 24 per 
cent. on the 5 per cent. second preference. 


London Electric Railway Co.—Interim dividends for the 
June half-vear: 2 per cent. on the 4 per cent. preference 
stock: 1 per cent. on the ordinarv. 


Cape Asbestos Co., Ltd.—For 1918 the profit on trading. 
after providing for excess profits, &c., was £39,290. Dividend of 
5 per cert. on preference shares; 6 per cent. on the ordinarv, 
less tax. also on the preference an amount equivalent to the 
dividend on the ordinarv shares, less tax. in accordance with 
the terms of issue, carrying forward £6,075. 


Charing Cross, West End & City Electricity Supply Со.. 
Ltd.—Interim dividend on the ordinary shares of the West 
End undertakings for the half-year ended June th, 1919, at 
the rate of four per cent. per annum. E | 


Co.—Interim dividend 21 per 


City & South London Railway Co.—Interim dividends for 
the June half-year : 21 per cent. on the 5 per cent. preference 
stocks; 1 per cent. on the consolidated ordinary stock. 

Underground Electric Railways Co. of London.—Interest 
on the 6 per cent. first cum. income debenture stock, less tax. 

Central London Rallway Co.—lnterim dividends for the 
June half-year: 2 per cent. on the undivided ordinary stock; 
2 per cent. on the preferred ordinary. 

Trafford Power & Light Supply (1902), Ltd.—Dividend 
5 per cent. for the year. 47,500 to depreciation. £16,237 car- 
ried forward. | 


STOCKS AND SHARES. 


. TUESDAY EVENING. 

Srock EXCHANGE market conditions continue to be of the 
mixed variety. There is a fair amount of business doing in 
some departinents, although generally speaking the House is 
by no means over-worked. Labour continues to be a thorn 
in the side of confidence, and other such questions as those 
of the American and foreign exchanges, the price of coal, the 
holiday season, &c., militate against any such particular in- 
terest taken in Stock Exchange securities other than those of 
the all-popular oil market. 

New issues are going none too well. Underwriters were во 
fortunate during the early part of the summer that it 1s some- 
thing of a rude shock for them to be landed with stock now. 
ln the course of the recent issue of English Electric 5 per 
cent. debenture stock we understand that the public took 
little more than 20 per cent., and the price of the stock has 
accordingly dropped to 3 discount below the starting price of 
94 he latter was high, and, although the security was 
excellent, the issue would have been wore attractive nearer 
the neighbourhood of 90. Underwriters of the Adelaide Elec- 
tric 5 per cent. tax-free preference shares felt none too happy 
in regard to what they were likely to be left with, and new 
issues are being regarded with closer scrutiny than met them 
when the public were so obviously ready to rush in and buy 
anything some couple of months ayo. 

The defeat of the Government on one of the clauses of the 
Electricity Supply ВШ aroused little interest in the Stock 
Exchange. It seems, in fact, to have caused more excite- 
ment amongst the politicians than in financial circles. What 
happens nowadays is that a holder of electric lighting shares 
writes to his broker and says that his holding cost him about 
twice as much (if not more) than the present price, and what 
ought he to do in the circumstances? The broker simply 
takes the letter into the Stock Exchange and asks one or 
other of the principal dealers in the shares, who are com- 
pelled to admit they do not know how to advise for the best. 
It is one of those cases where the outsider is the best judge 
of the situation. Having regard to the difficulty of selling at 
anything like a reasonable price, the proposition tends to re- 
solve itself. The market ‘continues dull and heavy, and is 
likely to be so until more light is thrown upon the position 
which may develop under the Government scheme. Consider- 
ing the opposition that is gathering in regard to nationalisa- 
tion of other industries, some people are already asking 
whether the Electricity Bill may be dropped altogether, or 
greatly modified. Price-changes on the week are limited to 
falls of 7s. 6d. in Brompton ordinary and 2s. 6d. in Metro- 
politans. 

The award of £590,000 to the Marconi Co., as against the 
company’s claim of £7,000,000, caused a break from 5 15-16 
to 53 in the price of Marconi shares. The market went wildly 
excited, and for a time it looked as if there might be a real 
slump. The seven millions, however, was never taken with 
any degree of seriousness in the Stock Exchange, and the 
actual award is held to be not so bad. Hence the appear- 
ance of the report raising the 20 per cent. dividend to 25 per 
cent. was followed by smart recovery to 5 15-16 in the price of 
the shares. The subsidiaries have moved narrowly, but on 
the same lines as the shares of the parent company, and 
Marines at 34, Americans 31s. 6d., and Canadians at l6s. 9d. 
are all a little better than they were. 

London Electric railway companies are doing well in the 
dividend declarations. On District second preference the rate 
is raised 1 per cent. to 24 per cent. as compared with this 
time last year. On City and South London ordinary and 
London Electric ordinary the dividends are at the rate of 
1 per cent., both showing an increase of 4 per cent., and the 
same improvement characterises the 2 per cent. to be paid on 
Central London ordinary. The Metropolitan declares 13 per 
cent., the same as that of a year ago. The London General 
Omnibus dividend of 4 per cent. is also unchanged. The 
announcements have had no effect upon prices. Home rail- 
way stocks are out of favour, and, although there was a re- 
covery after the coal strike had been settled, the improve- 
ment did not amount to much. Underground Electrics, how- 
ever, are a better market, the income bonds coming into 
favour about 95 on the reinstatement of the dividend to its 
full 6 per cent. Tt may be pointed ont that the coupons are 
payable in New York as well as in Tandon, and at the present 
rate of exchange it pavs handsomelv to cash the dividend 
through an American house. the difference working out to 
something like half-a-crown іп the £. 

General Electrics show a fall of £1 to . Thev are being 
dealt in simultaneously as £10 shares and £1 shares. The 
price of the latter js called 9-23. As the parish magazine 
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says, developinents are expected in this direction about Sep- 
tember. It is interesting to notice that the International 
General Electric Company, which was incorporated in New 
York in January this year, has filed its particulars at Somerset 
House, the capital being 20 million dollars, divided equally 
into 7 per cent. cumulative preferred and common stocks. 
British Insulated further weakened to 94, and British West- 
inghouse preference at 9 11-16 are à down. Other manu- 
facturing shares are heavy, for which the reason is declared 
to be apprehension of labour troubles. 

In the foreign group, Brazil Tractions have given way 14 
to 65, and Mexicans continue on the down grade. Bombay 
Electric preference have hardened to 12, and the ordinary 
shares are quoted 57-67. We understand that arrangements 
are being made for the issue of an Indian Electrie Supply 
company before long. | | | 

Engineering and similar shares have begun to recover from 
the depression of last week. Babcock & Wilcox fell to 38. 
but have rallied to 31. Siemens have been down to 61 sellers, 
and are now 66. The cable group is fairly steady, although 
the frank warning of the Great Northern Co. in its recent 
report as to possible aerial competition in the future is still 
a cause for some little anxiety on the part of holders in similar 
undertakings. Automatic Telephones are harder at 32s. 6d. 
The rubber market begins to show more signs of life, and 
with: the partial raising of the blockade against the Central 
Powers, a better tone is noticeable. With the oil market so 
much in favour. however, the general public are disinclined 
to bother about rubber shares. Several of the armament 
issues have Improved, and the tone of the industrial section 
as a Whole is certainly steadier than it has been lately. 


HARE LIST OF ELECTRICAL COMPANIES. 
i Номи ErnmormrorrY CoxPARIBS 
Dividend Price 


г 2 "M — — July 29, Yield 
T: 1917. 1918. 1919, Rise or fall. p.o. 
Brom ee ee e 10 8 64 = 1 26 10 6 
— Cross Ordinary wo cu wb. d B = 618 4 

do. do. do, & Pret... & 4 at 618 4 
Chelsea. ee oe ee өө b 8 — 416 0 
Oi of London ce ее ee 8 8 11 — 7 2 8 

; А „ 4 ; 103 — 343 : 

Coun о ee ee ee — 

ae . do. 6 per cent, Pref, - - y^ — 6 о 0 
ee ee — B 0 

London Bleotrio ee [EJ ee Nil Nil 1 ome Nil 

do. do. 6 percent. Pref... : a — А 1 и Е 

tan 9 0 ee ee e. — 
i * р Pref, .. 4 4 8", — 7 1 2 
Bt. Jemes' i Mall eo oe 9 10 6 — 7 18 10 
South London ee ee oo 6 6 3 = 3 6 6 
South Metropolitan Pref... .. 7 7 8 — 6 16 7 
Westminster Ordinary .. .. 9 8 5R — 7 2 8 

И: | TELEGRAPHS AND TELEPHONRS, 

Anglo-Am. Tel, Pret oo „ 8 6 984 = 6 4 8 
оше иран. оох PCT Шоо с та 
Cuba Sap, rd. ПОП 17 3 106 -å 613 4 
Eastern Extension өө ee eo 8 8 158 — *b 2 8 
Tel, Ord. ee ee ee 8 8 1594 — a5 0 4 
Globe Tel. and T. Ord. .. ss- 1 8 158 — i *5 5 10 
N do. e ee ee А. 2 ast d — 8 2:14 4 
ern ° ee ee X — 5 
Great North Я У е 18 18 % = та 
Marooni ee ee ee ee ! " + v 4 4 6 
Oriental Telephone Ord. .. .. 15 10 — 490 
United R. Plate Tel, eO æ. B 8 7 — i *5 f З 
West India and Panama .. „ МЗ 1/8 1 = *411 0 
Western Telegraph e  ) B 8 163 — i *4 18 9 
Номв Rams. 

Central London Ord, Assented ., 4 4 684 — 6 6 0 
Metro litan oe ee ee oe 1 1 26 E 4 16 4 
L3 E E Е: 

6 eotrio se — 1 
Voa з do. "AT „ Nil Nil 9/- — 

do. do, Income 4 5 954 +14 65 4 9 
i x Forgien Твлмв, &o, 

elaide . 8 per cent, Pref. .. 6 6 5 + 6 0 0 
Anglo-Arg. 9. First Pref, eo 53 Nil 1" — è — 

` do, do. апа Рге!, ee — — 9 — — 

do. О, 6 Deb... ee 6 6 65 —1$ 7 18 10 
Brasil Tractions ee ee "ee == — 64 — — 
Bombay Electric Pref,  .. æ. 8 6 12 +} 511 7 
British Columbia Eleo. Rly. Pfce. 5 6 5 — 8 17 0 
do. do. Preferred Nil 2 47 — 5 5 8 
do. do. Deferred Nil N 42 — Nil 
do. do. b. СА 2 4 —1 7 1 8 
Mexico Trams б per cent. Bonds. Ni 583 ER Nil 
do. 6percent.Bonds.. Nil Nil 454 -— Nil 
Mexican Light Common ..  .. NH ah 87 — Nil 
ee ee — 1 
29 1st Bonds.. e Nil Nil 644 — m 
MANUFACTURING | COMPANIES. 
Briden Aluminium Ord, .. T 10 10 lg — 6 8 
British Insulated Ort.. „ 2 194 дА — n 517 
British Westinghouse Pref. "s ү 8 211 — à 6 19 
Callenders ee ee oe ее 25 95 9 — 1 611 
do. в ee ee ee Б 64 — 6 Bl 
Castner- er ee ee ee 25 90 9 — 7 Б 
Hdison-Bwan, “A m ee ee — — 1 — 6 0 

do. do. b per cent. Deb. ee 4 5 79 — 6 5 
Blectrio Construction .. . 10 10 Ai = 8 18 
Gen. Elec. Pref, ee ee ee 6 64 1 — . 8 8 

do. Ord. oe ee ee 2 10 25 —1 *4 15 

ee ee ee ee ee — Y Б Б 

& ee ee oe ee & 4 87 — 6 0 
Indis-Bubber.. ee өө ee 19 3 100 =» a 15 
"TKO ee [Ij [rj — ==» 1 

oe ee өө 29 20 85 — | $13 

*Dividends paid free of Income Tax : 
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MARKET QUOTATIONS, 


It should be remembered, in making use of the figures a 
in the following list, that in some cases the prices are only general 
and they may vary acoording to quantities and other circumstances 


Tuesday, July 29th. 


a ni Шыл. E E ыз eee 


Latest Fortnight’: 
CHEMICALS, do. Price, Ino. ot Des, 
а Acid, Oxalic . ө 0 0 ee ee rer ]b. 1/6 n 
а Ammontac Ва] is T .. per ton £80 К 
е Ammonia, Muriate (large crystal) " £18 d 
a Bisulphide ot Cerbon eo ce " oe a 
a Borax .. ee ee ee ee " 43) "А 
а Copper Sulphate .. ix a "E £46 is 
а Potash, Chlorate .. "A ee per lb. 1/8 М 
& ?, Perchlorate ee ее [T] Ld oe 
a Shellac “+ ae ee ee per owt, 819 10 x 
a Sulphate of Magnesia ee per ton £15 * 
а Sulphur, Sublimed Flowers .. " £27 " 
a "n Lump ee ee ee » 420 a 
а Soda, Chlorate ee ee ее рег Ib, ка. "P 
a Т Crystals ee oe ee рег ton 1 ә” ee 
a Sodium Bichromate, casks ee per lb. е T 
METALS, &c. 
с Brass (rolled metal to 19° basis) рег lb. 1/12d. ld. Ine. 
c „ Tubes (solid drawn) i. i 1751 1/54 dad. Inc. 
c „ Wire, basis ss m " 1/21 Id. ine. 
c Copper Tubes (solid drawn) ө [T] . 1/73 Jad. inc. 
8 » Bars (best selected) — .. рег ton £115 £106 inc, 
g Т] Sheet ee ee ee Т) £145 £15 inc. 
[ 4 T Rod .. ee ee ee " £114 £16 inc. 
d „ (Bleotrolytio) Bars ©, is £125 £19 me. 
d T [Tj Sheets oe T E101 "e 
d " Wire Rods " £133 £18 inc. 
d w H.O. Wire per lb, 1747 21d. inc. 
f Ebonite Rod ee ee ee ee 9 5/- ee 
Т) Sheet ee oe ee LET 2/6 
п German Silver Wire ee ee MET 2/6 vo 
h Gutta-percha, fine. eo ee Т] 11/ E 
А India-rubber, Para fine .. 29 is 2/6 Id. ine. 
¢ Iron Pig (Cleveland warrants) .. per ton Nein. E 
» Wire, galv. No. 8, P.O. qual. " £42 25 
8g Lead, English Pig eo ee ee т) £24 10 57 dec. 
g Mercury An ae oe .. per bot. 423 10 10% to £1 in. 
e Mica (in original oases) small. per ib. да, vo 4.6 А 
€ „ EET s medium n 5/- to 10J. 
€ n " " ge .. " 12/6 to 25-/ s up. 
d Silicium Bronse Wire e» per lb. ИШ; Id, inc. 
г Steel, Magnet, in bars .. .. per ton bee T 
g lin, Block English) " £265 to £266 | £18 we. 
A v Wire, Nos, 1 to 16 ee ee per Ib, ti- А 


Quotations supplied by— 


g James & Shakespeare. 

A Edward Till & Со, 

i Bolling & Lowe, 

| Richard Johnson & Nephew, м. 
a P. Ormiston & Sons, 

г W. F. Dennis & Co. 


a G. Boor & Co. 

с Thos. Bolton & Sons, Ltd, 

d Frederiok Smith & Оо, 

e Е. Wiggins & Bons, . 

f India-Rubber, Gutta-Peroha and 
Telegraph Works Oo., Lid. 


Rivets Heated by Electric Current.—T wo methods of 
heating rivets electrically are used quite extensively, one in which 
the rivet itself short-circuits the secondary of a transformer, the 
other in which granulated carbon short-circuits the secondary and 
radiates heat to the rivets. About 10 heaters of the first type are 
being used by the American Car and Foundry Co., these having 
been found very satisfactory when an air hammer is used for 
riveting. and especially where delays are liable to occur in fitting 
the material to be riveted, since power is required only when the 
rivets are being heated. These heaters, depending on their siz, 
will turn out 25 lb. to 250 1b. (II kg. to 110 kg.) of rivets per hour 
with а power demand of 7°5 Kw. to 30 KW. and an energy con- 
sumption of 20 Kw.-hours per 100 Jb. (45 kg.) of rivets. The riveta 
can be heated in 30 seconds. 

The chief advantages of the second type of heater are that the 
rivets can be heated uniformly and without oxidisation. The latter 
is important, because it avoids reduction in size of rivets and loose 
fits, and consequently the necessity of removing them. With one 
of the first heaters of the resistance-furnace type installed at the 
Ambridge plant of the American Bridge Co.. about 200 rivets were 
turned out per hour at a temperature of 2.000 Е. (1,100° C.) and в 
power demand of 40 Kw. No tendency to overheat was noticed. 
and the presence of a reducing atmosphere prevented oxidisation and 
the consequent pitting and wastage of rivets. When this type of 
furnace is worked to capacity continuously the enerzy consumption 
is about 400 Kw.-hours per ton of rivets. Including the furnace 


and „ the initial cost is about $100 per KW.— Electrical 
World, 


Siemens-Schuckert Strike.—German workers continue 
to work as little as possible, and keep demanding higher wages 
but no agreement has been reached on the wages question. The 
Siemens works discharged 10,000 employés who threatened to 
strike against the advice of their leaders. The dispute is partly 
due to the dismissal of workmen for taking part in the strike on 
July 21st, which was to have been a general labour strike. 


A New Electric Hand Lamp.—The Revue Générale d 
l Electricité, June 14th, describes French patent, No. 488,665, of 
L. Rosengart, which comprises an electric hand lamp driven by § 
generator that is kept rotating by an oscillating lever actuated by 
the hand. The lever engages with the rotor of the generator by § 
ratchet. The rotor consists of a multipolar structure with poles 
of alternate sign, and the stator has an equal number of salient 
poles carrying the winding. | 


Yol М No 2,176, AUGUST 1, 1018.) THE ‘ELECTRICAL REVIEW. 


168 


FOREIGN TRADE-I. 


[Suggestions from a Man who has Travelled Much.] 


Tue heading of this article does not in any way 
refer to business in electrical goods with British 
Colonies where legislation on matters electrical is to 
all intents and purposes the same as in England. 
In such places, and under such conditions, especially 
where preferential tariffs are in operation, the 
british manufacturer should be well able to hold his 
own provided he can deliver and that his prices are 


anywhere within reason. 

We can therefore in this article leave aside the 
question of Colonial business and at once take up 
the question of business in electrical materials in 
countries hitherto almost entirely monopolised Бу 
the Germans, such as Spain, Portugal, Russia, the 
Balkans, South America and Central America. 

The Germans, one may say, set the fashion in 
matters electrical in practically all these countries, 
and by establishing a large number of sales depots, 
catering to the demand for cheapness, giving ex- 
ceedingly advantageous terms and running a с̧оп- 
tracting side to each depot, they succeeded in build- 
ing up a very important and remunerative business. 

During the war they were to a very large extent 
cut off from Germany, but the effect upon their busi- 
ness was nothing like as disastrous as many people 
thought would be the case, due to the fact that the 
Germans made a practice of never entrusting their 
business to an agent, but instead floated a company 
m the country in which they were operating, with 
the requisite number of more or less ‘ornamental 
native directors on the board. EN 

Companies founded in this way were empowered 
to manufacture, deal in, erect and operate all classes 
of electrical apparatus and installations, and care 
was invariably taken to fully protect all the designs 
which they were using under the local patent legis- 
lation. | | | 

This very excellent arrangement enabled the Ger- 
mans in one country, which the writer knows well, to 
carry on during the war, and supply themselves with 
practically all the materials they required from local 
factories which they had themselves either created, 
financed or entered into working agreements with. 

When one bears in mind that this has occurred in 
à country where the use of electricity 1s constantly 
extending, where raw materials are cheap, labour 
abundant, and, what is more. where certain classes 
of electrical goods are protected by what may he 
considered a prohibitive Customs Tariff, one is not 
far wide of the mark in saving that there, at least, 
the German electrical industry is in a considerably 
stronger position than it was before the war. 

This state of affairs does not in any way reflect 
upon the inhabitants of the country under discus- 
моп--оп the contrary, they are to be congratulated 
upon having risen to the occasion and having been 
able to supply practically the whole of their require- 
ments during the war from factories established in 
their own country. | | 

The said factories, irrespective of wlio might be 
their founders, can be considered in every sense of 
the word national industries, and are entitled to 
every protection as such. 

At the beginning the field was an open one, and 
any other foreigners who had built up in that coun- 
try an organisation similar to that of the Germans 
would in all probability have obtained results quite 
as satisfactory. 

Financial conditions there are exceedingly favour- 
able, the Exchange is good, and there are large 
numbers of keen business men at the head of the 
local electrical industry who will not delay in seek- 
ing a market in Central and South America and 


Mediterranean countries for the goods turned out in 
their factories. These goods cannot fail to find a 
ready market practically everywhere except in the 
United States of America and Great Britain and her 
Colonies, where cheap surface wiring with flexible 
cord is not used to any appreciable extent. F 

Due to the many restrictions on export business 
over the war period, the British electrical industry 
has been very severely handicapped, and even at the 
present moment very few firms would be justified in 
making extensive propaganda in foreign countries, 
the result being that the Dutch, American and 
Japanese manufacturers who have not been handi- 
capped to any appreciable extent are doing enormous 
business. . 

Undoubtedly some of our English manufacturers 
intend making an effort to secure a proportion of the 
business to be obtained in the South- American 
markets if the occasional advertisements in the papers 
are any indication of the way in which the tide ‘is 
flowing, but the crux of the whole matter is: What 
have the majority of our British firms to offer in 
South America similar in type to and comparing 
favourably in price with American accessories, 
Dutch lamps, and the cheaper grades of wire and 
cables turned out by factories recently established 
in Spain? | б ИЕС mE 

The answer to the above question is as follows: 
Absolutely nothing. | AMNEM | 

At present it is a sheer waste of time and money 
for any British firm to put a man on the road in 
South America, or for that matter in апу foreign 
country, unless the firm is ready at once to put in 
hand stocks of material of a type similar to what 
the people of the particular country are in the habit 
of using and at prices which compare favourably 
with what these people have been in the habit ot 
paying. It is not a difficult matter to get sufficient 
information on types and prices and calculate the 
value of the market from this information, duly 
taking into account Customs dues, freight charges, 
and a reasonable profit at the other end. | 

This applies to practically all lines except heavy 
machinery. ! 

One has heard of the smart Yankee commercial 
traveller who sold snow ploughs to the Government 
of a tropical Central American Republic, and the 
task of the man selling tumbler switches at eighteen 
pence each in a country where quite a satisfactory 


-article is sold at sixpence is very similar. | 


For the purposes of this article we can divide elec- 
trical firms into two classes as follows: Class 1, 
those which manufacture all they handle; class 2, 
those which manufacture only part of what they 
handle. | 

Firms in class 1 should, in the opinion of the 
writer, after duly considering whether the market is 
worth while, float a company under the laws of the 
country in which thev propose to work, putting one 
of their own staff in as manager directly responsible 
to them at headquarters; he should, of course, be 
thoroughly acquainted with the language and cus- 
toms of the country, and be able to make himself a 
persona grata with the people. | 

As an alternative the firm could finance one ot 
its own staff, who would register himself under 
local laws, and trade ostensibly under his own name. 

Either of the above arrangements would be quite 
satisfactory, and would greatly facilitate the grant- 
ing of the long credits customary in South America 
and would generally simplify the collection of ac- 
counts. 

A well-equipped showroom is naturally essential. 
as is also a well got up catalogue in the language of 
the country, with prices of as many lines as possible 
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in the coinage of the country, with also, where 
necessary, weights and dimensions in the metric 
system. 

Firms in the second class, and firms which manu- 
facture only one line of goods, such as meters, 
would stand to lose very heavily by founding an 
organisation such as the above, and would get very 
much better results by entrusting their interests to 
a reliable agent, who should be, particularly in the 
case of meters, a technical man. 

In the event of firms in class 2 entrusting their 
interests to a commission agent, they should assure 
themselves that he has suitable literature, and, in 
cases where technical knowledge is required, staff 


capable of pointing out to technical men the advan- 
tages of the lines he is offering. 

Naturally considerable care must be exercised in 
choosing an agent of this kind. He should be ot 
good financial standing, and he should be given 
every facility for granting the customary long 
credits. 

The foregoing remarks are based on the opinions 
which the writer has formed as a result of a number 
of years’ residence jn various foreign countries, in 
the majority of which British electrical goods were 
conspicuous by their almost complete absence—a 
state of affairs which it is hoped there will be a real 
effort to remedy in the near future. 


BREAKDOWNS OF ELECTRICAL MACHINERY. 


By Dr. а. W. WORRALL. 


Ix probably no other type of machinery are the 
causes of breadown so numerous as in electrical 
machinery. The proper knowledge of breakdowns 
and their causes cannot be obtained only by a study 
of machines returned to the shops for repair, but 
a full acquaintance with the conditions under which 
the machines operate is essential. A single break- 
down may teach much, but when the same kind of 
breakdown is experienced many times, deductive 
reasoning and a comparison of conditions and cir- 
cumstances will generally lead to definite and accu- 
rate conclusions. The vast majority of breakdowns 
have but one cause, and no exact scientific know- 
ledge is required to understand it. Dirt, or as it has 
been defined, ‘‘ matter in the wrong place," is re- 
sponsible, and no precaution can be considered 
unnecessary which will prevent dirt obtaining access 
to the internal parts such as the commutator, arma- 
ture winding, or field coils. 

Damp, oil, and dirt are the greatest enemies of 
insulation; damp and oil are not so serious in them- 
selves, but the danger lies in their forming a con- 
veying medium for all kinds of injurious matter. 
A certain hydro-electric station was shut down for 
two years, the insulation resistance of the machines 
was practically zero, and yet without any preliminary 
drying they were started up and put on load; after 
a few weeks' service the machines had an insulation 
resistance of infinity. These machines have since 
given years of service without any breakdown. Such 
a case is exceptional, and is due to the fact that the 
atmospheric moisture was pure, and the insulation 
had not suffered any deterioration. The presence 
of damp frequently causes repairs on site to turn 
out very unsatisfactory. The insulating materials 
may be dry when taken out of the store, but by the 
time they are put into the machine have absorbed 
moisture, and the varnish is applied without stov- 
ing. А very bad example of this kind occurred in 
a coal mine. Ап underground motor of 9o H.P., 
2,650-volt, three-phase, coupled to a pump, broke 
down to earth in the stator, and was repaired in 
position. The repaired coil broke down again in 
a week, and as the owners refused to bring the 
motor to the surface, the repair was again effected 
in the pump chamber underground. A month later 
the repaired coil broke down once more, and the 
owners then allowed the motor to be sent to the 
makers’ works. A repair was again effected, but 
under favourable conditions, and no further trouble 
was experienced. 

Where failure of insulation occurs, a green dis- 
coloration is sometimes observed near the point of 
breakdown, and there seems little doubt that it is 
in some way associated with the failure. Chemical 
analysis shows that where the discoloration occurs 
chlorine is frequently present: one possible source 
of which is soldering flux. Zinc chloride bas been 
found present in considerable quantities, even in 


soldering paste which is guaranteed to be free from 
this substance. Ordinary soldering spirit is used 
in most shops for the purpose of cleaning the solder- 
ing iron and for tinning the conductor ends. A 
common practice is to dip the hot metal in the spirit, 
which splashes all round, and it is quite conceivable 
that spots reach parts of the machine which are sup- 
posed to be entirely free from such materials. The 
green discoloration may also be due to the vege- 
table and fatty acids contained in the flexible varnish 
with which the insulation is impregnated. It is 
generally admitted that some action takes place 
during the process of oxidation of the varnish, and 
even when the varnish has hardened, further action 
may take place, which may adversely affect the 
insulation which the varnish is supposed to protect. 

Discoloration has been noticed more particularly 
in connection with built-up mica used in commutator 
construction, and in this case it is probably due to 
the methylated spirit used as a solvent of the varnish, 
or cement employed in the construction of the mate- 
rial. It is practically impossible to make a quantita- 
tive analysis of the green product as the quantity 
present is always too small. 

A very remarkable series of breakdowns in which 
the green discoloration was noticed, occurred in 
connection with two 300-KW., D.C. generators and a 
100-H. P. D.C. motor, all of which broke down in suc- 
cession at short intervals in exactly the same way. 
The failure was in each case due to short circuits 
between the commutator segments at the bottom of 
one of the V grooves. There was no sign of any 
foreign matter present, but around each place where 
а short circuit had occurred the micanite and the 
copper were discoloured green. The short circuits 
were most likely due to the action of the solvent of 
the varnish on the copper, but there was also the 
possibility of traces of soldering spirit or even 
soldering paste being present. The soldering paste 
used was found to contain zinc chloride, and the 
micanite also showed traces of chlorine. 

Although it is suggested that in many cases of 
breakdown the cause lies in the nature of the insulat- 
ing materials, similar machines made of the same 
batch of materials at the same time do not all show 
the same defects. The generators and motor cited 
above were only three machines of a 600-Kw. installa- 


tion, comprising motors of 10 H.P. and upwards. 


The remainder of the machines proved satisfactorv, 
and other machines turned out by the makers at the 
same time were free from the defect. This naturally 
throws some doubt on the conclusion that the fault 
is inherent to the inaterials, for the question is at 
once asked, why have not other machines failed in 
the same way? At the same time, it must be admitted 
that the failure of three machines in the same way is 
better proof that the material was faulty than the 
survival of the other machines was proof that the 
material was good. No really conclusive explana- 
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tion of this particular case was arrived at, but after 
rebuilding the commutators the trouble was not 
experienced again. 

Producer-gas fumes have a very bad effect on in- 
sulation. More than one person who should be 
an authority on the subject has stated that the fumes 
have no bad effect on the insulation, and the only 
trouble is with the conducting deposit behind the 
commutator. The deposit which forms behind the 
commutator is a very fair conductor, but the effect 
of the gas fumes on the cotton insulation is very 
serious. When the armature is wound it should be 
dried in vacuo and thoroughly impregnated with a 
flexible varnish; merely painting with varnish is 
quite inadequate. Some makers have tried impreg- 
nating with gum, which 15 very effective, but in the 
event of repairs being necessary, the removal of a 
coil is a very difficult matter. Although the insula- 
tion may be perished it may hold together for a 
considerable time, but when one point gives way 
failures at many other points follow instantaneously. 
A 300-KW., 220-volt, D. c. dynamo was driven by an 
engine using producer gas. The insulation resis- 
tance of the field coils steadily diminished to a very 
low value; there was, however, no sign of any actual 
failure until suddenly all the ten coils burnt out to- 
gether. The commutator of a machine subject to 
gas fumes becomes coated with a copper salt which 
is sufficiently non-conducting occasionally to prevent 
a dynamo exciting. Conducting deposits which 
lodge underneath the overhang of the armature 
conductors at the commutator end cause the greatest 
trouble where they form a leakage path between the 
bare copper ends of the conductors and the armature 
spider. Much can be done by insulating the con- 
ductors right up to the commutator lugs, and by 
varnishing the metal, but a more effective preventa- 
tive is to increase the length of the leakage path 
and exclude all crevices where the deposit may lodge. 
The actual way in which this may be carried out de- 
pends upon the design of the machine, but generally 
a sheet of press-spahn is laid between the armature 
conductors and the supporting ring; the sheet is 
bent over and tied to the spider arms. In this way 
a smooth inclined surface is provided upon which 
the deposit cannot accumulate. For insulation, mica 
or micanite should be used wherever possible, as 
these materials resist the action of the fumes better 
than cotton. 

_The precautions suggested will greatly improve 
the running of electrical machines subject to pro- 
ducer-gas fumes, but the most effective precaution of 
all is to ventilate the engine room in such a wav that 
the fumes do not reach the machines. There should 
be no opening in the wall between the producer 
plant and the engine room, or if an entrance is 
necessary the door should be opened as little as 
possible, and made to close automatically. The ven- 
tilation should be so arranged that the inlet of fresh 
air is close to the generators, so that the gas fumes 
do not pass over them. Most engine houses are 
arranged so that the main door aud windows are 
near the generators, but they act as inlet or outlet 
according to the direction of the wind; a fan should 
always be provided to ensure that the air currents 
flow in the required direction. In the absence of a 
fan a ventilator in the roof directly over each genera- 
tor is of great assistance in maintaining a good 
atmosphere round the machines. 

The effect of chemical fumes generally is much 
accentuated by the presence of damp, and every pre- 
caution should be taken to keep the windings dry. 
When a machine is not in use, glow lamps should 
be kept alight inside the case, and the windings 
should be frequently cleaned, stoved, and varnished, 
if the machines are to be kept free from an abnormal 
number of breakdowns. Conducting deposits be- 
hind the commutator are not always due to gas 
fumes, but may come from the general dust in the 
atmosphere. р.с. turbo-generators run great risk 
of failure in this respect, and should whenever pos- 


sible be provided with filtered air. In the power 
house of an iron works two 450-KW., 220-volt, D. c. 
turbo-generators running at 2,250 R.P.M. were run 
for about 12 months without being opened up for ex- 
amination and cleaning; eventually the equalising 
connections at the back end of the armature of one 
machine burnt out, and a fortnight later the arma- 
ture of the other machine broke down in the same 
way. On examination it was found that a mixture 
of coal and iron dust and oil had collected under- 
neath the connections to the commutator, and had 
set up short circuits between the conductors. The 
coal dust was burnt to ash, but the insulation of 
the armature conductors was undamaged except 
where the burning had occurred. The equalising 
connections, however, were of much smaller section 
than the armature conductors, and had overheated 
and burnt out. It was found necessary to strip and 
completely rewind both armatures in order to fit 


new insulation at the back end. The strong draught 


of the generators had drawn in dust from the atmo- 
sphere, and oil from the bearings, and the mixture 
had not only lodged behind the commutator, but 
filled up the air gap solid and partly choked the 
outlet grids on top of the machine. After the acci- 
dent air filters were fitted with very satisfactory 
results. 

A low or high insulation resistance is not alwavs a 
reliable guide to the real condition of the insulation. 
A machine may have a low insulation resistance, 
and yet the insulation may be in excellent condition. 
The pores of insulating media cannot be so impreg- 
nated or coated with varnish as entirely to prevent 
the access of moisture, and all varnish cracks and 
opens out after a certain time. On the other hand, 
if moisture be absent, and there is no actual fault, 
a machine may have a very high insulation resistance 
and yet be in very bad condition owing to real de- 
terioration of the insulation. 

The insulation used in electrica! machines is of 
necessity for the most part of a very flimsy nature 
from a mechanical point of view, and although the 
machines may be designed so as to relieve the insula- 


tion to a very great extent of mechanical stresses, 


there are still stresses due principally to electro- 
magnetic causes which seriously endanger the 
machine. Generally the stresses cause a slight move- 


ment when the load is suddenly changed or the cur- 


rent is switched on or off, and in time the movement 
causes abrasion of the material. This is particu— 
larly the case with field coils. In the old davs the 
coils were wound on metal formers and the insula- 
tion was protected, but in most modern machines 
the coils are only taped round and wedged on the 
poles to prevent movement. When, however. a coil 
repeatedly expands and contracts, due to heating 
and cooling. it often becomes loose, and on switch- 
ing the field current on or off the coil is moved on 
the pole, so that in course of time the conductor 
becomes earthed. If the coil is on the top of the 
machine considerable difficulty is sometimes experi- 
enced in detecting the fault, as when the machine 
is running, and cannot therefore be tested, the coil 
is lifted and the earth appears, while when the 
machine is stationarv the coil is resting on the pole 
shoe and the earth disappears. The absence of the 
metal former has, of course, many advantages. but 
if it is discarded much stronger insulation should be 
used, and the coils more effectively secured. Another 
weak point is found at the end of the armature slots; 
in some makes of machine the coils are bent round 
too sharply. and the edges of the slot are not ѕић- 


ciently insulated. 


The power which a modern machine will develop 
is generallv limited bv the permissible temperature 
rise, and the actual temperature rise depends upon 
the effectiveness of the arrangements for dissipating 
the heat generated. The problem is of very pressing 
importance in high-speed turbo-generators where the 
radiating surfaces are of relatively small extent. 
There is not much difficulty in ventilating the stator, 
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but the rotor presents а more difficult problem. · In 
some makes the air passages are radial, while in 
others they are axial. Designs are, however, con- 
tinually being varied, and experience has not yet 
led to the general adoption of any particular method 
or design. 

The air is forced into the rotor either by fans on 
the generator shaft or by an external motor-driven 
fan, and apart from the extra cost, the advantage 
seems to lie with the latter system. The higher 
efficiency of à properly designed motor-driven fan 
over the type of fan usually fitted on the generator 
shaft appears. to compensate for the- extra loss in- 
curred in driving the motor. Мапу: generators have 
fans which are verv badly designed and finished, 
thereby seriously impairing the efhciency. In the 
case of an А.С. turbo-yvenerator the rotor of which 
seriously overheated, the fan-on the generator shaft 
liad an outer set of blades to supply air to the stator 
windings, and partly ventilate the stator core, and 
au inner set which was intended to supply air to the 
rotor and through the rotor to the stator core. The 
effect of the rotor fan Mas tested by arranging 
baffles to cut off the action of the outer fan, and 
it was found that practically no air passed through 
the rotor. This was no doubt due to grooves which 
were cut in the taper portion of the rotor shaft 
between the fan and the rotor to conduct the air, 
but which apparently acted as fan blades in opposi- 
tion to the fan fitted on the shaft. The result of 
this test was confirmed bv the fact that when the 
generator was opened up, the rotor ventilating ducts 
were found to be quite free from dust, while the 
stator ducts were dirty. Тһе difhculty was over- 
come by cuttmg away the fan and installing a motor- 
driven external {ап which produced sufficient pres- 
sure to force the air through the rotor. 

Wherever there is the slightest risk of dust en- 
tering a turbo-generator air filters should be fitted. 
Even dry dust will become hard and closely packed 
under the action of centrifugal force, and will fill 
up the ventilating ducts and interstices of the wind- 
ings. The rotor of a 1,500-Kw., three-phase turbo- 
alternator running at 3,000 K. P. M., completely burnt 
out due to ducts and windings being choked with 
cement dust. Two air filters were in use, a dry 
filter in a room below the turbine and directly in the 
main air passage, and a wet filter through which 
the air entered the room. All the air passed through 
the dry filter, but it was out of order and inefficient. 
The wet filter would probably have been satisfac- 
tory, but a door into the room: was not sealed, and 
was often open, so that the wet filter was not fully 
in the air circuit. The whole arrangement was 
badly designed and of very little use. The design 
of fan which is fitted to motors is often very. weak 
mechanically, the blades are badly secured and are 
lable to break away from their fastenings. In the 
case of a 100-H.P., three-phase motor, pipe venti- 
lated, the blades came out through the air outlet, 
having been thrown up a vertical pipe 6. ft. long. 
round a right angle bend, and along a pipe several 
feet in length before reaching the exit. A new fan 
was fitted, but the same thing occurred again; after 
this series of accidents the fan was redesigned. 


( To be concluded. ) 
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REVIEWS. 


book-keeping and Cost Accounting for Factorizs, By WILLIAM 
KENT. Pp. 200; 7 figs. London: Chapman & Hall. 
Price 18s. 6d. net. 


The author, in his opening remarks, states that he was a 
bookkeeper and cost accountant before he became an engineer. 
A happy combination, and one that enables the author to deal 
with his treatise. in a manner that is- interesting -and com- 
prehensive to the manager, engineer. accountant or clerk 
engaged in manufacture or industry. Moreover, the work is 
" up-to-date," containing numerous illustrated forms of 


various manufacturing records. The size of the pages, 81 in. 
by 11 in., allows the forms to be printed without using folders. 
No apology is necessary in introducing this work to the elec- 
trical industry, although the author deals, inter alia, with 
printing shop costs and cost accounts for a baker; as many 
good ideas have been obtained from methods used in various 
works that are entirely different in their outputs. The author 
wisely deals with the elementary principles of book-keeping. 
Too often in books of this description elementary principles 
ure omitted, it being taken for granted that a reader knows 
the A B C of the theory, whereas owing to force of circum- 
stances, sav an engineer or a chemist in a managerial capacity, 
may know nothing or next to notuing of the elementary prin— 
ciples of book-keeping, which it is essential he should know, 
if he wants to be un expert at costing, as book-keeping aud 
efficient works costing are relative. a 

Modern methods of book-keeping are aptly described, such 
us the combined journal-ledger, safeguard ledger, &., also 
accounts for retail merchants, selling prices, turnover. ‘The 
chapter on cost accounting, cost-finding methods, and use of 
job tickets is very lucid, and can be easily followed by any 1n- 
telligent student. The complex problems in connection with 
the correct allocation of burden charges are dealt with at some 
length, and the different methods described are interesting. 
That the author attaches great importance to this factor is 
evident bv the detailed descriptions. 

The chapter on depreciation deals with various methods: 
Straight line," '' Percentage on diminished values,” * Sink- 
ing fund." Fundamentals of a cost system, statisties, cost of 
idleness, uses of cost, book-keeping by machinery are worth 
more than an ordinary glance over, and to the up-to-date inan 
à little study will be time well spent. 

Costing and book-keeping for iron works, steel works, foun- 
dries, machine shops, textile mills, &c., are described. The 
few pages that might interest a number of our readers most 
are power plant costs. The author deals with the principles of 
these costs, but does not give in апу detail methods of costing. 
A very interesting table is given showing comparative cost of 
operation and maintenance of seven central stations; these are 
American undertakings, and it would have been more in- 
teresting if the author had amplified this section with more 
detail of American practice, such as he gives in the chapter 
Costs in a printing shop.” in which there are numerous 
illustrations of cost accounts and records. The book con- 
cludes with Chapter XXI, reports to stockholders, education 
of accountants, &c. This work might be termed а compen- 
dium of costing, dealing with costing in general, rather than 
specific instances, as in some cases the detail is given at 


length and in other cases detail is brief. The work is recom- - 


mended to all students of scientific business management. 


Can We Compete ? By G. E. Marris.. Pp. x + 159 and 
chart. London: Skefüngton & Son, Ltd. Price 4s. 6d. 
. net. 


The sub-title of this book is Germany's Assets in Finance. 
Trade, Education, Consular Training, &c., and а proposed 
British War-Cost Reduction Programme." Mr. Mappin, who 
has written it, is also the author of The Hidden (i. “., Ger- 
man) Danger." It opens with one of Rudyard Kiping > 
poems, and contains a preface stating the author’s knowledge 
of Germany, an introduction in which allegiance is professed 
to the economie views of the Neo-Mercantile School, fourteen 
chapters, and two appendices, concluding with a chart showing 
the relative positions of the five national interests, which are 
agriculture, Industry, commerce, labour and general. 

The fourteen chapters cover a history of economics and an 
exposition of the views of the author; a consideration of tech- 
nical- universities and . commercial universities, and the 
desiderata for each; consular training, public schools, town- 
planning, poliey as regards aliens; Jand, banking, agriculture, 
co-operation, and cartels. In the appendices we find a pro- 
gramme covering work for all; the reduction of Red-tape (with 
а capital Б); reforms aftecting the whole nation; educational 
reforms; the training of women; the training of apprentices; 
the development of fresh markets; and the reclamation of 
peat bogs. | 

And all this, says you, in a hundred-and-fifty-nine pages? 
Exactly. The covering of so much ground necessarily results 
in a scrappy and disappointing treatment of the many interest- 
ing and important subjects raised. We should have been far 
more inclined to consider the book to be at least an authori. 
tative exposition of the ideas and suggestions of the school of 
economie thought which the author believes to be true. if he 
had touched upon about one-tenth of the matters which here 
he has failed to deal with. This is not to say that we should 
have agreed with him, for we detect traces of what we believe 
would prove to be fallacies if the author developed them along 
the lines on which he has started them. For example, in order 
to avoid the taking over of secondary education by the State, 
the formation of a League is advocated, which is to come into 
existence equipped with a monthly journal, a staff of experts, 
and last, but not least. funds. This League would open nego- 
tiations with the public and private schools, and the univer- 
sities, to induce them to fall in line with the ways. of action 
suggested by the experts aforesaid. `` Should this scheme 
meet: with but scant response, the League would proceed to 
obtain funds." We like the bland wav this is announced. It 
would issue bonds, which apparently would sell like hot cakes. 
It would acquire old private schools (compulsorily, we suppose) 
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build new ones, and found one or more public schools. 
The whole eubject of this wonderful League is dismissed in a 
page and a half, and the concluding sentence demolishes a | 
arguments against State control, by stating, with perfect 
truth, that the primary object of all schools is to make our 
hoys’'—why not our girls, too? good Christians, good citizens, 
and efficient workers, while profit-making is a very secondary 
interest. The school is, in short, & public investment, and 
public control over all education is the right and logical method 
nf dealing with the situation. 

The training of women in land work, to enable them to 
emigrate, is dealt with in less than seven pages. They are 
not to emigrate until they are 2l, and are to have two or 
three years’ work on Government farms before they get really 
on to the farms pur are to cultivate.. All this time they meet 
no men, so thev will be quite grown-up when they marry. . 

To compete with the cartels we must '" create organising 
companies." Little more than two pages tell us how to do 
this. Our readers will not suspect us of. any desire or intention 
to mock at the well-meant efforts of undoubtedly patriotic 
persons. to make England Wake Up and Think Imperi- 
ally," but such superficial and incomplete treatment. of 
national affairs as this book gives us does a minimum of good, 
and only makes the thinking man impatient with the author. 


OXYGEN AND HYDROGEN BY 
ELECTROLYSIS. 


IN the American Machinist for June 28th, Mr. Etban Viall, 
the managing editor, in the course of a serial on Modern 
Welding and Cutting," describes various apparatus used for 
the production of oxygen and hydrogen by the electrolytic 
process. | "bU. „ 
To separate the gases a diaphragm is necessary, and on 
leaving the electrolyser the gases are conducted to.a pressure 


Fic. 1.—DaAvis ELECTROLYSER. 


regulating device which equalises the pressures on both sides 
of the diaphragm; they are then led to suitable gas holders. 
In many industrial establishments the gases are utilised as 
produced, being compressed and distributed by piping; the 
system can be made entirely automatic, so that when eufi- 
clent gas has been compressed the entire plant is shut down. 
But little attendance is required, and the production is under 
perfect control. a PEDE oss 

The Davis electrolytic cell is shown in fig. 1; these cells 
are made in two sizes, for 500 and 1.000 amperes respectively, 
producing 3.96 and 7.92 cubic ft. of oxvgen and twice tbete 
amounts of hrdrogen per hour. The solution is water and 


caustic soda or potash, and is contained in a chamber divided 
by the plate a, fig. 1. which forms the cathode; the anodes в 
are suspended on each side of the plate, and are surrounded 
by asbestos sacks c, which collect the oxygen and are con- 
nected by ebonite tubes b to the pipe E. The hydrogen is 
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Fic. 2.—INTERNATIONAL ELECTROLYSER. 


led by tube F to the pipe G. Current is led to the anodes 
by the positive busbars H, and returns by the negative bus- 
bars І, which are attached to the cast-iron cover of the cell 
and connect it with the centre plate and the walls of the 
tank. Valves J are provided on the gas-pipes. As long as the 
pressures of the oxygen and hydrogen gases are the same, 
there is no tendency for the gases to mix, but if the pres- 
sures differ, one will be forced through the fabric and mix 
with the other: to provide against this, the gases from the 
pipes Е and G are led through a combined flash-back and 
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Кс. 3.—Grour or INTERNATIONAL OXYGEN Co's CELLS. 


pressure regulator. Distilled water is introduced through the 
reservoir K, the amount required being approximately one 
U.S. gallon (0.83 Imp. gal.) per 100 cu. ft. of oxygen an 
200 cu. ft. of hydrogen. E ex 

The electrolytic cell shown in fig. 2 is made by the In- 
ternational Oxygen Co., New York. Each cell unit requires 
a. floor space of 4 by 40 in., and with the necessary pipe con- 
nections, a head room of about 6 ft. These cells are intended 
to be run on a normal amperage оѓ 600 and a voltage of 2.2 
volts each, using & caustic soda solution. .The current may 
vary. between 900 and 1,000 amps., the.output of gas cor- 
respondingly varving. . | 

The cell is made up of a thin rectangular-sha box frame, 
to the sides of Which are bolted two cast-iran electrodes. The 
cavities formed between the centre and side plates are 
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divided by asbestos fabric diaphragms, forming two cham- 
bers. The diaphragms are clamped directly by metal and are 
not held in place by either rubber or cement. In the upper 
part of the cast-iron frame are reservoirs for the electrolyte, 
from which it is fed to both sides of the diaphragms. There 
are also two gas chambers at the top of the frame, which 
serve as gas traps and gas take-offs, as well as an automatic 
pressure-controlling device. At the Боот of the frame аге 
communicating passages which permit the equalisation of 
densities in the electrolyte. The cells are constructed of 
material which makes them practically indestructible. Each 
cell is provided with an eye-bolt to facilitate handling. The 
electrodes are provided with a large number of pyramidal 
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Ес. 4.—CRoss-sgcTION OF THE LEVIN ELECTROLYSER. 


projections which gan increase the area of contact wıth 
the electrolyte, and facilitate the release of the gases at the 
generating surfaces. At 600 amp. the production of a plant 
per 24 hours is 105 cu. ft. of oxygen and 210 cu. ft. of hydro- 
бп pet sq. ft. of floor space. A group of cells is shown in 

g. 3. 

The generator designed by T. H. Levin is of the unit type, 
and is made up of a few standardised parts which. can be 
easily assembled. Details of one of the cells are shown in 
fig. 4, fromm which it will be seen that in the main the general 
construction is the same as that of others. Опе notice- 
able difference from those described, however, is that the 
electrodes are made independent of the casing, being 
separated from and securely fixed within the casing by speci- 
ally designed blocks of asbestos. 

Each compartment has an independent water feed, which 
also serves as a blow-off device to vent the cases under 
abnormal conditions. The surfaces of both the anode and 
cathode are plated with cobalt, which is said to lower the 
over-voltage or voltage in excess of what the gas electrodes 
require. The cells are sent out entirely welded, and com- 
pletelv and rigidly assembled, so that they may be filled 
with electrolyte. connected up. and put into service imme- 
diatelv. Each cell is 64 in. thick, 25 in. wide and 30 in. high. 
and weighs 185 lb. The total neight is 4 ft. R in. Even a 
minimum aisle space of 30 in. will leave amnle room for the 
removal or replacement of any cell. Each cell is intended to 
operate at a normal amperage of 250. requiring a little over 
400 watts. A battery of 100 cells will occupy a space 44 by 
31 ft.. and is claimed to produce 200 cu. ft. of oxygen and 
400 cu. ft. of hydrogen per hour. 


Blind Workmen.— The directors of the French Thomson- 
Houston Co., in the course of their annual report, drew attention 
to an interesting experiment which they had made at their works 
at Neuilly. by opening & workshop where only men blinded during 
the war were employed. Work carríed on there for nearly a year 
has demonstrated in a convincing manner that many operations 
can be performed by these men under conditions which are per- 
fectly satisfactory on the one hand, and, on the other, that with 
rates exactly equal to those in the case of normal workmen, the 
men soon succeed in earning an equivalent wage, and sometimes a 
higher wage. The hope is expressed that the experiment will 
become general not only in the company's works, but also in other 
establishmenta. : 


A PORTABLE KINEMATOGRAPH OUTFIT, 


Lessons are often dull and uninteresting, and most people 
will agree that if lessons could be given in such a form as 
to be entertaining, as well as instructive, they would take 
deeper root. Few things teach children to be more obser- 
vant, or give them more pleasure, than to be taught by 
means of the pictures.“ History, for instance, enacted as 
a kinema play would be more interesting, especially as the 


Fic. 1.—PoRTABLE KINEMA OUTFIT. 


costumes, furniture, and customs of each period could be 
shown. The same argument can be applied in the case of 
lectures. A tour through England, or anywhere else, touch 
ing all the places of interest en route, and showing them on 
the film, would much more likely cause the audience to re- 
member not only where the places are, but what they look 


Fic. 2.—INTERIOR, SHOWING MECHANISM. 


like, which is really just as essential. The educational value 
of the kinema is not always appreciated. By illustrating 
lessons and lectures they are made more impressive, interest 
is maintained, and study is simplified. Again, it oftens hap- 
pens in hospitals that a convalescent patient 1s unable to 
move far, and complete recovery is retarded through the lac 
of mental food. A portable projector would make 1t possible 
not only for the patient to entertain himself, but the whole 
of his ward as well. 
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Last week we had the pleasure of being present at a demon- 
stration of a portable self-contained form of kinematograph 
apparatus which is being put on the market by, we believe, 
Messrs. Geo. Palmer, and which seems likely to be an ex- 
tremelv valuable invention for either business or pleasure. 
The appliance is being put forward primarily for the use of 
travellers and demonstrators, in order that they may display 
moving pictures in a buyer's office showing manufacturing 
process or the actual operation of the appliance they are 
endeavouring to sell, but the device is eminently suited to 
and, as indicated above, it seems to us will have just as much 
&cope in connection with instructional as with business pur- 
poses. | 

The apparatus is compact and efficient; a single case con- 
tains everything necessary for showing a standard size film, 
wherever a supply of electricity is available. All one has to 
do is to place che black leather covered box, which might be 
a sort of glorified camera, on the table, connect it by means 
of an ordinary flexible cord to the nearest electric light 
bracket, and press the button." Immediately a slight 
whirr is heard inside the box, and а perfect picture is pro- 
jected on to the wall or door of the room. The great charm 
of the projector is its simplicity; there is no fear of anything 
going wrong or getting out of order. No screen 1s necessary, 
and a picture can be shown from a few inches square on the 
office wall to one 10 ft. square with the рош 30 ft. dis- 
tant. The light, power, mechanism, and films are all self 
contained, giving maximum service in minimum pees g. 1 
shows the leather covered box, the dimensions of which are 
17.5 in. X 17.5 in. X 7.5 in.; it is readily portable, weighing 
but 20 1Ь., including 1,000 ft. of standard size film. 

Fig. 9 shows the interior of the case; in the centre can be 
seen the film reels, one of which runs loose on the shaft, 
from which the filin is unwound, passes through the projector 
and is then rewound on to a second reel. Standard size filins 
of any make can be used, and the outfit will take 1,000 ft., 
which is sufficient to show a picture lasting about 20 minutes. 
A feature is that after a picture has been shown the reels can 
be taken out, reversed, and the film rewound ready for the 
next projection. This operation occupies but a short time; 
the two rollers shown at the bottom right-hand of fig. 2 are 
for straightening out the kink in the film when rewinding. 
The projector is situated in the top rigbt-hand corner (fig. 2); 
it differs little from the ordinary machine, many of the com- 
ponent parts being identical; no trouble should therefore be 
encountered when renewals are required. Very little lens 
adjustment or focusing is necessary, but this can be done by 
means of the lever shown passing through the top of the case. 
Behind the projector and enclosed ip a metal box is the 4-watt 
lamp, and in the left-hand bottom corner the motor which 
drives the mechanism can be seen. The plunger projecting 
through the top of the case above the lamp manipulates the 
resistance for dimming the light when required. Attached to 
the motor shaft is & small fan which draws in air through 
the grid shown at the bottom of fig. 1; after cooling the 
motor the air passes up around the lamp and out at the top 
of the case. The motor and lamp are separated from the 
rest of the apparatus by a metal partition as shown in fig. Z, 
and the whole box is lined with asbestos, the fire risk being 
consequently negligible. 

As previously mentioned the projector can be connected 

to any electric lighting bracket; normally the pressure re- 
quired is 110 volts D.C.. but the appliance will run equally 
well on a.C., and also an auxiliary resistance can be supplied 
if required to enable it to be run when a supply pressure 
above 110 volts has to be used. The cost of the complete 
outfit is reasonable, and its running costs, including the hire 
of films, is quite low. While ordinary standard size films can 
be used, arrangements are now being made for the supply 
of epecial films suitable for lectures and similar educational 
purposes. To meet the requirements of prospective users 
who would not be prepared to purchase an outfit outright, 
we would suggest that arrangements be made under which 
It would be possible to hire a complete outfit, including the 
films. Were such facilities provided we believe there is a 
wide and useful field of application for such an appliance, 
not only for business purposes but for pleasure as well. 
_ Every manufacturer realises that one of his first objects 
1s to secure a good salesman for the goods which he manu- 
factures; therefore it should not need much argument to 
convince him that his best salesman in the future will be 
the silent film, which 1s infinitely more effective than the 
most eloquent salesman. In America this fact has been long 
realised, and American salesmen have made profitable use of 
it in the Far East, particularly China. It is now possible to 
show. in the buyer's office, not only what the finished goods 
look like, but the conditions under which they are made, and 
any other point which is likely to influence the prospective 
buyer in the particular article or commodity in which he is 
interested. 


a 


Diesel Engine Users Association.—As а result of the 
representations made by the Association. the Coal Mines Depart- 
ment of the Board of Trade has stated that it is prepared to 
consider applications for exemption from the operation of the 
Household Fuel and Lighting Order on the part of electricity 
undertakings using no coal for the generation of electricity. 


SOUTH AMERICAN ELECTRICAL 
UNDERTAKINGS. 


THE following notes on the general operations and working 
resulta of à number of electric supply compenies and other electrical 
concerns in South America, are extracted from more extended 
particulars given in the Review of the River Plate :— 

Compania Argentina de Klectricidad, 8.А.— As in recent years, 
there having been no improvement in the economic situation in 
general, only such works have been carried out in the installations 
of the company as were indispensable to enable it to comply with 
its undertakings in virtue of its concession contracts. A com- 
mencement was made during the year with work preliminary to 
the erection, on land which the company es at San Isidro, 
of the main transformer sub-station, main workshops and stores, 
hitherto situated in premises rented for the purpose. The year 
closes with а loss of $79,865°98 mjn. Added to the loss : ust air ed 
in 1917, the loss at December 31st last amounted to $114,657:94 mjn. 

Compania Industrial de Electricidad.—Dwue to difficulties of 
а technical nature, the production of steel castings only became 
normal in the middle of the year; it has now entered a period of 
profitable activity. The Compania Americana de Luz y Traccion has 
recently acquired the concessions and installations for the pro- 
duction of electric current and relating to electric tramways 
in Asuncion, Paraguay, the working of which produces grati- 
fying results. The profit for the past year, including 
$2,259'10 gold brought in, was $91.498'42 gold. The reserve 
and amortisation funds amount to 78 per cent. of the share capital. 

Compania Italo-Argentina de Electricidad.—The past year has 
been characterised by notable development—i.e.. an increase of 
62°15 per cent. in energy generated. Total output in 1917, 
81,345,363 Kw.-hours ; in 1918, 50,827.658 Kw.-hours. In spite of 
the increase in the production of energy, the company was able to 
withstand the grave fuel crisis and to maintain ita services. 
The installations carried out were fewer than in previous years ; 
they comprised principally installations intended to cope with the 
increasing demand for energy in the central zone, and especially in 
the southern part of the city. The work of augmenting the 
generating capacity at the principal power house, commeno d 
during the period under survey, is very well advanced, but it was 
not possible to complete it during the year; it may be so this year. 
There is about to be put into service a new turbine-generator of 
12,500 K.v.A., the largest in the country. The increase in the 
numbers of customers has continued. The gross profits for the year 
amounted to $951,480. The Board proposed a dividend of $6 m/n 
per share- or, ғау. $300,000. | 

At the principal (“ Pedro Mendoza) power house, in May, 1918, 
& new puinping and boiler plant were brought into service, and 
in September the enlargement of the building, so as to accommodate 
four more boilers, was started. | 

In the last quarter of 1918 the two new steam genera- 
tors and their accessories, economisers, and chimney, were 
delivered. | 

In the beginning of that year there were erected, їп the 
principal power house, several installations for the manipulation, 
transport, and automatic loading of certain low grade, fine ground, 
fuels, which were used throughout the year in large quantities, 
by means of a special system of intensive combustion, in order to 
make good, as adequately as possible, the scarcity of ordinary fuel. 
The new turbo-alternator of 12,500 K.v.A. was nearly ready for 
working at the end of the year. The delay in dispatching from 
Europe the requisite steam piping—received only at the end of 
January of this year— retarded the installation of this powerful 
unit. In regard to secondary generating stations and transforming 
sub-stations during the year, two converters were installed, each 
of 1,000 KW., one at the Balcarce" sub- station, and the other at 
the Moreno aub-station. 

Two unite, each of 500 Kw., were withdrawn from the Tres 
Sargrutos sub-station, and the Moreno sub-station respectively. 
The construction of three new units each of 1,000 KW. was put in 
hand for installation in 1919. When the new unite are in- 
stalled the total plant for the supply of direct current will be :— 


KW. 

13 Diese] generator groups with а total capacity of ... 6,500 
2] converter groups with a total capacity of ... ... 19,500 
26,000 


The number of static transformer sub-stations was notably 
augmented. At the end of 1917 there were 17 sub-stations in 
existence, with transformers of 3.040 k. v. A.; at the end of 1918 
there were 36 sub-stations having 8,495 K.v.A. capacity. 

In the middle of 1918 the contract of 1915 relative to supply of 
electric light to the port of the capital was modified, all the arc 
lamps being changed for metallio-filment lamps; by this means it 
was possible to improve the service, and the company was relieved 
of the grave technical and economic difficulties oocasioned by tbe 
lack of suitable carbons for arc lampe. The total number of con- 
nections in active service at the end of 1918 amounted to about 
24,000, showing an increase of 5,000 over the year 1917. or approxi- 
mately 26 per cent. This increase in connected installations 
represente altogether an installed load of over 16,000 kw. The 
high average of installed load per unit is explained by the fact 
that it has to serve some very powerful installations. During 
1918 the following (amongst other) connections were made 
Gath & Chaves, Ltd., Harrod's, Ltd., Tienda A la Ciudad de 
Mexico," Fabrica Argentina de Alpargatas, Franco-Argentina 
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establishment, Marine Arsenal, Central Argentine Railway. The 
increase in number of customers was again very important, not- 
withstanding that the company had limited its action to intensi- 
fying the working of the central and southern zones of the city, 
not extending it to other districts. The services rose from 23,000 
contracted for at 1917 to 28,000 at 1918, and installed load.rose 
from 52,000 to 63,000 Kw. ae | | 


ENERGY GENERATBD. А 
. s ^ А & K. W. H. 
By turbo-alterna tors H. r., three-phase, 50 periods .. 40,549,400 
By Diesel-dynamo sets (L. T., D.C., for general 

service and traction) “> ыз s m 


Total!!! o. — .. 50,827,658 


ENERGY CONVERTED AND TRANSFORMED. 


By ro converters to D. c. (for general service and k. W. N. 
traction ass is «s МА wise ais ә 
By static transformers to three-phase current (50 periods, 
low-tension) .. T us m a sd d ‚876,000 


Total * e. ee oc ee ee 82,042,042 
Energy distributed to the cables from power houses, sub-power houses 


and sub-stations, in the form supplied to clients (the company's own 
consumption being deducted in each case). : 


General Service— mE k. w. H. 
D.C. zá $2 9s T .. 80,190,696 
Three-phase alternating current : 
L.T. ее << 0> о 6 ee ee se ee se 7,876,000 
нт, Ss M ж» T ИЗ i M .. 4,419,611 


H 


Total ВЕ sx "I "T .. 42,486,807 
Traction Service— i 
D.C. 25 8 < Sa ze T zs .. 8,655,693 


Grand Total .. 24 Е EET .. 36,149,000 
— 


NEW PATENTS APPLIED’ FOR, 1919. 


(NOT YET PUBLISHED.) 


iled expressly for this journal by Messrs Szrros-Jouzs. O'DzLL ANB 
ENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holboro, London, W.C. 1. 


17,583. “ Radiating antenna systems. British Twomson-Houston Co. 
(General Electric Co.) July 14. . | | 

17.596. Reactance coils." С. TURN BULL. July 14th. 

17,601. “ Electric apparatus for prevention of corrosion in steam boilers, 
&c." A. S. GusH. July 14th. 

17,603. ‘ Plates for electric accumulators.” Н. De MaRris and UNIVERSAL 
ACCUMULATORS Co., то. July 14th. 

17,620. “ Electro-plating process and attachment." A. G. Swxir. July 14th. 
17.622. Sparking plugs for internal combustion engines." C. M. Е. L. 
Monnier. July l4ih. (France, July 13th, 1918.) 

17,637. *' Electrical heaters." J. R. QuaiN. July 14th. 

17,639. “ Electric cut-outs.” E.. A. Petrruory and Siemens Bros. & Со. 
July 14th. 

17,640. “Selecting devices for autos ic telephone systems." Е. A. 
Petitnory, Siemens Bros. and С. P. Suse ER. July 14th. 

17,641. * Selecting devices for automatic telephone systems.“ SIEMENS 
Bros. & Co.. G. P. $иомкы: and D. A. Crrtistian. July 14th. 

17,669. *' Electrical fuse carrier." G. Brereton. July lóth.. 

17.686. Manufacture of metallic filaments. Вити Tuomsox-Houpstoy 
Co. (General Electric Co.) July loth. | ‚ 
17,701. * Electric radiators, &c." ExGiisu) Evectric Со. and R. Weavine, 
July 15th. 

17,726. '' Electrica! starting хе! for automobile engines. А. H. Рух. 
July loth. 

17.764. Illumination device for use with trolley poles of electrically-pro- 
pelled vehicles. L. H. Davis. July 16th. 

17.774. Means for timing or setting valves and ignition of internal- 
combustion engines, &c." Е. KvwocH. July 16th. 

17.787. Safety transformers for low current coils." А. Pereco. u 16th. 
17,790. ‘‘ Impulse-transmitting devices for automatic or semi omatic 
telephone systems. AUTomaTiC TELEPHONE МАМСҒАСТОВІХС Co. J 16th. 
(United States, September 13th, 1918.) 

17,800. “ Electric starting appliances for internal-combustion engines. 
A. A. Price. July 16th, = 

17,803. Electrode holder for electric arc welding and depositing metals. 
Alloy WezLDiNG Processes, LTD., and Н. B. Savers. July 16th. 

17,813. “ Thermostatic . regulators." British Тномѕок-Носѕточ Co. 
(General Electric Co.) July loth. 

17,814. “ Sparking plugs." Р. A. ALLEN. July 16th. 

17.821. Heating material or performing chemical processes in electrical 
furnaces.” AKTIEBOLAGET KvAaFVEINDUSTRI. July 16th. (Sweden, April 12th.) 
17.869. Telephone, &c., systems.” W. P. THOMPSON. (Compagnie 
Generale de Radiotelegraphie.) July 17th. 

17.870. Electrical low-tension oil switches." R. T. Norton. July 17th. 
17.888. Appliance for operating magneto-ignition apparatus of automo- 
hile internal-combustion engines." H. W. Bamser. July 17th. 
17.8934. Switching apparatus for selecting and operating sets of elec- 
trical contacts." G. А. BETULANDbER. July 17th. (Sweden, April 2nd.) 
17,895. Circuit arrangements for telephone plants." С. А. BETULANDER. 
July 17th. (Sweden, April 2nd.) ^ ` А i 
17.896. Electromagnetic switching apparatus.” С. А.  DETULANDER. 
July 17th. (Sweden, April 17th.) x QE SENE EMEN 

17,902.- *' Electric arc furnaces.” British THomsox-Houston Co. and H. 
C. Hastings. July I7th.“ НЄ : 

17,917. * Device for locking clectric lamps." M. Arcuer and J. BEIN. 
July 17th. | 

17,944. '* Appuratus for reducing strength of electric current.“ W. J, 
Heoues. july 18th. PT i tre 
17.968. Electric storage, &c., batteries," E. W. CLakke and LoNpowN 
Battery Co. July 18th. - | ©} І | 

17.974. Telephone leads, &c., for kite balloons, &c." О. S. STILES. 
July 18th. | | 

17.987. '*X.rav tube shields." Brerish THomson-Housron Co. (General 
Electric. Co.) July 18th. 7 i ' 8 | 


17,988. a Electric furnace control apparatus." Н. A. Winne. July 18th. 
18,001. '' Magnetos." J. Н. Runspaken and W. Torrance. July IRth. 
18,009. "^ Electric boiler." E. Piguerez July 18th. (Switzerland, Octo- 
ber 4th, 1918.) sg | 

18.00. Electric furnace." E. PIQUEREZ. July 18th. 
September Jnd, 1918.) 

18.005. Sparking plug for internal- combustion engines." E. Piquerez. 
July 18th. e ecember 18th, 1918.) 
18.006. Resistance for electric furnaces.” T. PIOUEREZ. July 18th. 
(Switzerland, February 20th.) 

18.016. Electric furnaces.” ELECTRO Metats, I. D., and T. D. Коведт- 
SON. July 18th. 

18.027. Apparatus for converting direct current into high-frequency 
alternating current.“ A. W. Date. uiy 18th. | 

18.034. Telephone transmitter." J. S. Timmons. July 18th. 


(Switzerland, 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and sil subscquent proceedings will be taken. 


1917. 
2,639. ELECTRICAL SIGNALLING OR INDICATING APPARATUS ESPECIALLY | APPLICABLE 
FOR SIGNALLING ORDERS OR NUMERICAL DATA. Е. A. Graham. August 4th, 


1916. (Divided application on 11,052/16.) (128,594.) 
11,154. ELECTRIC BATTERIRS. С. N. Antonoff. August 2nd, 1917. (128,600.) 


11,217. ELŁCTRIC АКС LAMPS WITH ROTARY АКСУ. L. Mauc!aire, A. Garbarini 
and G. Gautier. August 3rd, 1917. (128,606.) 


11.360. ALTERNATING CURRENT GENERATOR OR ROTARY CONVERTER GROUP. Soc. 
Française Radio-Electrique. August 4th, 1916. (128, 614.) 


11,389. LAMPS OR LANTERNS FOR AEROPLANE FLYING MACHINES AND OTHER AIR- 
CRAFT. Fuller Accumulator Co. and Н. C. Brown. August 8th, 1916. (Cog- 
nate application 1,321/18.) (128,615.) 

11,658. APPARATUS FOR THE CONCENTRATION OF ELECTRIC WAVES IN A SINGLE 
DIRECTION OR UPON A FIXED POINT. L. Rota and E. Binetti. August látb, 
1917. (128,624.) 

2.077. DiRECT CURRENT ELECTRIC MOTORS. J. Y. Johnson. (F.I.A.T., 
Fabbrica Italiana Automobili Torino Soc. Anon.) August 22nd, 1917. (128,648.) 

12.441. REFLECTORS FOR USE IN WIRELESS TELEGRAPHY AND TELEPHONY. Mar- 
coni's Wireless Telegraph Co. (G. Marconi. August 29th, 1917. (128,66.) 


19,539. METHOD OF СЕМЕҚАТІМС IGNITION CURRENTS FOR INTERNAL COMBUSTION 
ENGINES AND APPARATUS THEREFOR. Splitdorf Electrical Co. August 3lst, 1916. 
(128,672.) 

13,577. RECEIVERS FOR WIRELESS SIGNALS. Marconi's Wireless Telegraph 
Co. and C. S. Franklin. September Ist, 1917. (128, 673.) 


15,629. APPARATUS FOR ELECTROLYTIC PRODUCTION OF ZINC, COPPER AND OTNER 
METALS. Soc. de Metallurgie Electrolytique. October 28th, 1916. (128.676.) 


1918. 


1,757. WIRELESS SIGNALLING SYSTEMS. British Thomson-Houston Co. 
(General Electric Co.) January 30th, 1918. (128.682.) 

7,517. MAGNETO GENERATORS. W. Phillips and Elliott Bros. May 4th, 1919 
(128,689.) 

8,505. ELECTRIC LawP-HoLDEKRS. А. H. Short. May 22nd, 1918. (A^ .uon 
to 102,111.) (128,697.) | 

10,480. SPARKING PLUGS FOR INTERNAL COMBUSTION ENGINES. G. `.. Aveline 
and F. Souaille. June 25th, 1918. (128,727.) 

10.550. Device FOR SECURING LIQUID TIGHT PASSAGE FOR к CONNECTIONS 
OF ELECTRIC ACCUMULATORS FOR CONTAINERS MADE OF CELLU. . b. A. Dinin. 
June 25th, 1917. (118,092.) . | 

10,626. DYNAMO ELECTRIC MACHINES, Vickers, Ltd., and S. F. Barclay. 
June 27th, 1918. (128,739.) : 

10.809. SPARKING PLUGS. W. S. Thomas. June 29th, 1917. (118,093.) 

12,725. ELECTRIC CABLE CONDUIT FITTINGS. J. MacDougall and W. H. 
Beresford. August 6th, 1918. (128.786.) 

12,765. DYNAMOS FOR THE PRODUCTION OF UNIFORM CONTINUOUS CURRENT, 
Evershed & Vignoles and W. Clark. August 6th, 1918. (128.787.) 

12.983. AUTOMATIC REGULATORS FOR DYNAMO ELECTRIC MACHINES. Brittsh 
Thomson-Houston Co. (General Electric Co.) August 9th, 1918. (128.790.) 

13,767. ELECTRICAL reLays. C. B. Harlow. August 28th, 1917. (120,376) 

15,975. TELEPHONE SWITCH APPARATUS. Automatic Telephone Manufacturing 
Co., J. Savin and R. R. Wade. September 21st, 1918. (128,809.) 

18,468. ELECTRIC CIRCUITS INSTANTANEOUSLY SENSITIVE TO PHOTO-ELECTRIC 
action. Е. Tavini. November llth, 1918. (128.831.) 

19,957. SPARKING PLUGS FOR INTERNA] COMBUSTION ENGINES. W. Suckling, 
J. Suckling and B. Carter. December 3rd, 1918. (128,842.) 


2919. 


5,464. DYNAMO ELECTRIC MACHINES. J. L. Burnham. March 6th, 1918. 


(134.207) 

7.869. REGULATING DEVICE FOR MAINTAINING A CONSTANT VOLTAGE OR INTEN- 
SITY IN DYNAMOS WORKING WITH GREAT VARIATIONS OF OUTPUT. L. Rouret. 
March 28th, 1919. (128,885.) 

11.436. ELECTROLYTIC GAS GrNERATORS. I. H. Levin. May 22nd, 1917. 
(Divided application on 8,207/18.) (126,640.) | 


British Scientific Products Exhibitlon.—The King and 
Queen, accompanied by Prince Henry and Princess Mary, and 
attended by Captain Sir Bryan Godfrey-Faussett and Countess 
Fortescue, visited the Central. Hall, Westminster, on Tuesday 
afternoon last week, to make an inspection of the Exhibition. 
The Royal visitors were received by the Marquis of Crewe, Sir 
Richard Gregory (chairman of the Exhibition Committee), Sir 
Robert Hadfield, and Mr. A. А. Campbell Swinton (members of 
the Committee), with Mr. F. 8. Spiers (organising gecretary). 
Their Majesties made their inspection in great detail, and dis- 
played marked interest in all that they saw. The Duke of Connaught. 
accompanied by the Crown Prince of Sweden, visited the Exbibi- 
tion on Wednesday last week. zo Я 
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No. 2,176. 


PERMANENT PROSPERITY. 


Tux thoughts of business men in all parts of the world are 


directed, at the present time, to finding adequate and satis- 


factory means for the solution of the biggest problem that 
has yet faced mankind. This problem, which, we repeat, is 
bigger than anything previously encountered, even during 
the war, is that of avoiding an era of slackness, unemploy- 
ment, and misery, which may easily expand into desperation 
and revolution if proper means of controlling the course of 
events cannot be found. 

The first essential is a full appreciation, and a clear 
The war brought 
about an immense demand for certain products required 
for the direct prosecution of warfare—the destruction of 
the enemy. The manufacture of these direct munitions of 
war established in turn a demand for apparatus by which 
that manufacture was to be carried on. This second demand 
increased the need for raw material. All these sections of 
industry required larger numbers of workers than formerly, 
and the demand for workers, taken in conjunction with the 
demands of the fighting services, caused an unprecedented 


scarcity of craftsmen available for agriculture, food pro- 


duction, the manufacture of clothing, ener and the 
general run of ordinary business. 

The enormous demand for labour brought with it the 
necessity for the payment of higher wages, and the scarcity 
of the necessities of daily existence, due not only to labour 
shortage, but also to the shortage of shipping and other 
means of transport, raised the prices of those necessities so 
that wages, although higher than usual, did not suffice to 
meet the expense of living. So further demands were made 
by the wage-earners, and the vicious circle, with which all 
of us, to our sorrow, are so familiar, was established. 

Now, what effect has this war-time situation upon the 
minds of men at the present time, when warfare has all but 
disappeared ? The increased demand for commodities, due 
to the raising of the blockade, has tended again to the 
increase of prices. If prosperity is bound up with high 
prices, as some writers appear to think, then surely this 
should be all to the good. But we know instinctively that 
it is not all to the good that prices shall continue to rise, 
because that will perpetuate, and make much worse, the 
vicious circle which we have already mentioned. There is 
a state of fear throughout all classes and throughout all 
industry that wages will fall, that the purchasing power of 
our incomes will still further diminish ; and while there are 
many suggestions for assigning blame and punishment, 
there are few constructive ideas brought forward. We must 
increase production ; that seems to be an agreed axiom. 


How can production be increased if we cannot get the men 


to work ? is the reply. The cost of labour is an important 
item in the cost of the finished product, and if labour is 


dear the commodity in the production of which it, is em- 


ployed. cannot, be cheap. Production follows demand, and 


[161] we ^ с | D 
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prosperity follows production ; supply, or production, gives 
rise to cheapness, which stimulates demand. Now demand 
not only brings about supply, but, as we have seen, is a 
direct cause of higher prices, and to maintain cheapness, 
which is an essential feature of high demand, and, there- 
fore, of prosperity, the supply must always be in excess of 
the immediate demand. 

Thus we have reached a conclusion directly opposed to 
that which counsels the limitation of production as the 
means, through high prices, of bringing about prosperity. 
Demand will itself keep prices as high as they ought to be, 
and prices which are inflated by means of an artificial 
limitation or control of supply will tend to defeat their 
object by reducing the demand. We have said before that 
successful trading depends on the sale of the finished goods 
at a price which is higher than the cost of manufacture, but 
not so high as to cause the consumer to buy something else 
or to do without the product—to alter his plans altogether. 
A familiar example will lend force to this hypothesis ; 
electricity for power must be sold at a price which will yield 
а profit over and above the cost of generation, but which is 
not so high as to make the consumer put in steam or gas 
plant, or to abandon the establishment of his contemplated 
factory. 

The excess supply which we have shown to be necessary 
must be carried as stock, and the rate of production will 
be regulated at second move through the relation which 
is observed to exist, from time to time, between the stock 
and the demand ; the stock will, in short, act as a fly-wheel, 
and steady the load on the engine of production by absorb- 
ing shocks, irrespective of the cause from which they may 
arise. 

Some may seize upon the condemnation of the limitation 
of output to which we have been led. and illustrate it by 
the practice followed by certain Trade Unions, with a view 
to furthering the damnation deserved by that practice. Let 
us not fail to remember, however, that employers and 
manufacturers do very similar things. The output of 
diamonds is controlled so as not to cause a slump in prices. 
Competition in the production of manufactured goods is 
regulated, and prices are controlled in all branches of in- 
dustry by the trading combinations, amalgamations, and 
trusts upon which a Government Commission recently 
reported. 

The current issue of Industrial Management contains an 
article by Mr. G. Sumner Small, entitled “ Principles for 
Stabilising Prosperity." In this article Mr. Small arrives 
at the conclusion that there are three means involving 
Governmental action to avoid or mitigate the effect of 
business stagnation :— 

“1. Utilisation of the reserve purchasing power of the 
Government to sustain the market. 

* 2. Providing employment for idle labour on Govern- 
ment work to sustain the purchasing power of the 
individual. 

“8. Equalising the rate of purchase of materials with 
the rate of consumption through Governmental regulation.” 

The suggested action of the Government covers, as will 
be observed, a very wide ground—but how wide is only 
found on an examination of the whole article. The reserve 
purchasing power of the Government is to be used to buy 
stocks of railway material and other supplies required for 


public improvements ; and when users begin to use these 
stocks and to cease purchasing direct from the manu- 
facturers, then the idea will be for the Government to 
finance the manufacturers and enable them to continue 
producing for stock. 

Next, employment is to be found for every individual 
willing to work, on road building, power development, 
construction of Government buildings, and so forth. Then 
when existing stocks in the hands of retailers are depleted, 
buying will begin—the retailers from the wholesalers and 
the wholesalers from the manufacturers, and these last will 
then begin to absorb the discharged soldiers and others 
who, until then, are to be engaged upon the public works 
aforementioned. 

Then purchasing is to be regulated so that there is no 
excessive loading with stock not likely to be required, and 
no shortage of goods which are in steady demand. This 
will have a steadying, or flywheel, effect. 

These objects are undoubtedly desirable, but we live in 
hopes that they will be effected with a minimum of 
Governmental action. The regulation and licensing of 
imports into this country has not been во wonderfully 
efficacious as to set men clamouring for an extension of 
official management into all branches of our corporate life : 
and although we are not of those who believe that nothing 
good can come out of Whitehall. we retain а certain predi- 
lection for managing our own affairs in our own particular 
way. So long as effective aid is there for the use of those 
who need it, thus ensuring that none need fail for the want 
of help at the proper time, it is best to let commerce pro- 
ceed according to its accustomed laws, which have arisen 
out of the needs of the situation. 

Mr. Small makes the statement that business has fallen 
off in America since the termination of hostilities. We 
believe that this is contrary to the experience of British 
manufacturing concerns, many of which are loaded with 
ordinary work as heavily as they were during the war. 
Production is down, because labour is not at the pre-war 
standard of skill, but most factories are working at such a 
pressure that development is an immediate and pressing 
necessity. 


~ 


THE downfall of Herr Wissel, Minister 


т A New for Economy, will probably have the result 
5 of bringing about considerable changes in 
Germany, the many German schemes which aim at 


the nationalisation or socialisation of the 
industries—only remunerative industries, be it noted—in 
that country. The fundamental principles put forward by 
the late Minister in the matter of the systemisation of 
industries by the creation of a multiplicity of departments, 
committees, and councils, and of sub-departments, sub- 
committees, and sub-councils, representing producers and 
workmen, and consumers of all kinds, down to matters of 
infinite detail, have not commended themselves to the new 
Cabinet, which has rejected them; and simultaneously 
with this result, Herr Wissel and his extremely complicated 
network of organisation have vanished from the scene. 

The first stage of the new régime applies to the socialisa- 
tion of the electricity supply industry, concerning which a 
new Bill is on the point of being laid before the National 
Assembly. It is stated that the new Government considers 
it to be the duty of the State to ensure the supply of elec- 
tricity in connection with the completely inadequate tonnage 
of coal available, and for this purpose the Government 
intends to take over the management of this department 


of economy, and at once proceed with the construction of 


high-pressure mains in order to provide an equalisation, as 
far as i8 technically possible, between the sources of energy, 
based partly on water-powers and partly on coal. It is 
also proposed to transfer to the State the interests 
of private capital in large electricity works in order to 
secure for the nation the dominant role in the production of 
energy, and the utilisation of water powers will also be 
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taken in hand by the State so as to equalise the scarcity of 
black coal by the use of white coal." However, the elec- 
tricity works owned by the Free (Federal) States and the 
communes are to remain in their possession, and they will 
continue to have the right of disposing of the energy pro- 
duced in these works, whilst the Free States will also retain 
the right of disposing of the water powers in their 
respective territories. In fact, the Government is prepared 
to co-operate with the States for the promotion of the 
common object of socialising the supply of electricity. 

_ Although details of the new scheme are not yet available, 
it is understood that the Bill proposes to confer upon the 
Government the right of expropriation of all works having 
a plant capacity of at least 5,000 Kw., together with the 
accessory installations, including high-pressure feeders of 
50,000 volts upwards. The compensation to be paid to the 
owners 18 represented by the original cost of installation, 
less provision for regular depreciation, and as a consequence 
no payment will be made for goodwill. 


WE are glad to learn that Sir Arthur 
Steel Maitland, Bart., M.P., late Under 
Secretary of State for Foreign Affairs, 
additional Parliamentary Secretary to the Board of Trade, 
and till recently in control of the Department of Overseas 
Trade, has consented to become a member of the Overseas 
Committee of the Federation of British Industries. Nobody 
knows better than the trade Press how keenly interested Sir 
Arthur Steel Maitland has been in the overseas trade of 
the country. Perhaps, in the freer atmosphere of the 
Е.В.І., he will be able to continue his work in this con- 
nection without unreasonable handicap. It is increasingly 
obvious that industry has got to help itself. The 
Federation ів, as our own reports of its various activities 
have shown, doing a great deal to help to develop the export 
trade of the United Kingdom in co-operation with the 
Department of Overseas Trade. In many countries of the 
world it is establishing its own Commissioners. These 
Commissioners will look after the interests of the individual 
members of the Federation. They will exhibit their 
samples, appoint agents, furnish status reports, and send 
home information with regard to local demands and 
intelligence. 

So far, these Commissioners have sent several million 
pounds' worth of inquiries to the Federation headquartera in 
London, and such inquiries have been distributed to the 
members interested. 


Sir Arthur and 
Overseas Trade. 


IT is reported from Stockholm that the 
Minister for the Interior intends to place 
before the Rigsdag a proposal for the con- 
version to electric traction of the State Railway between 
Stockholm and Gothenburg. The expenditure is estimated 
at £4,945,000, and the work is expected to be begun next 
year, if Parliament approves the scheme, and to be completed 
in three years, on the assumption that one-third of the out- 
lay is voted in each of the three years. It is calculated 
that energy representing 30,000 Kw. will be required, and 
will be obtained from the Trollhattan and Motalastrom 
Falls. 

The directors of the Gävle-Dala Railway Co. have 
informed the Swedish Government that they have had pre- 
pared an estimate of the expenditure for converting from 
steam to electrical working the section of the system 
between Gävle and Falun. As such а conversion is shown 
to pussess economic advantages, the directors have acquired 
for the company’s account a waterfall suitable for the pur- 
pose in the form of the greater part of the so-called Rehn Falls 
in the Ljusne River. in the vicinity of Bollnas, together 
with the adjoining falls of Humlegard and Danje. The 
latter are owned by Gävle town authorities, and, in order to 
secure economical working, the directors propose to 
co-operate with these authorities in the establishment of a 
joint generating station, the Government being asked to 
sanction the acquisition of the necessary lands and rights. 


Swedish 
Railways. 


THE COMPILATION OF TRADE 
PUBLICATIONS. 


By E. AUSTIN. 


AS a means of securing business the value of trade 
publications, such as pamphlets and catalogues, is well 
recognised by manufacturers and trading concerns, bu 
what із none too well recognised is the manner in which 
such publications should be compiled. Large sums of 
money are spent on work of this kind, and although 
in many ways pamphlets and so forth leave little to be 
desired, they nevertheless frequently lack the most essential 
quality they should possess. Good paper, good printing, 
and well-made blocks, are of course essential, but what 
is still more requisite is good and forcible writing. If 
manufacturers and traders fully appreciated the importance 
of this their publications would be more effective. As it 
is the composition is often far from perfect. It lacks the 
fluency and terseness which good work demands, and 
as a natural consequence it is dry and uninteresting. 

All that need be said could be said in many instances 
in a much more concise and effective manner. Pages of 
matter might often be omitted without in any way 
depriving the reader of information or of running 
the risk of being outdone by competitors. Prospective 
purchasers of engineering goods are usually busy men who 
have not the time or inclination to bother with long and 
wearisome descriptions. If a machine or piece of apparatus 
possesses novel features, or is entirely new, then it should 
be adequately but concisely described. But not infrequently 
trade publications fail to give the reader the information 
he most desires. It will often be found on reading, or on 
trying to read, catalogues, &c., that it is stated that some 
particular part of a contrivance is of special design, or that 
its construction is the outcome of years of study and 
research. What there is special about the particular 
arrangement, however, is left to the reader’s imagination. 
In nine cases out of ten, there is nothing special about 
it at all, the idea of calling the thing special apparently 
being to gain advantage over other firms turning out the 
same kind of work. But as the dodge has been adopted by 
so many firms, its advantage, if ever it had one, has long 
ceased to exist. Equally irritating are the direct and un- 
mistakable endeavours to discredit the productions of 
competiturs. It often happens that firms making the same 
kind of machine adopt different principles and forms of 
construction. There are, for instance, many firms building 
steam turbines, but some construct their machines on the 
reaction principle, and others on the impulse principle, or 
the two principles combined. As a result it is frequently 
found, on referring to turbine catalogues, that makers of 
impulse machines condemn the reaction turbine, and vice 
versa. It is doubtful, however, if this is conducive to 
business. Few, if any engineers, are likely to be influenced 
by a display of antagonism between two rival firms. The 
prospective purchaser is, as a rule, much more interested 
in what each manufacturer has done, the repeat orders 
he has received, the space machines occupy, efficiencies, 
and things of that sort. What a manufacturer thinks 
about things produced by his competitors is of little interest 
to the purchaser, who should be capable of forming his own 
opinions. 

The sooner all engineering firms recognise that the com- 
pilation of their publications is a business in itself, the 
better it will be for themselves and for their cliente. 
Technical writing, like all other writing, is à knack which 
can only be acquired by practice, and to imagine that 
practically anyone can prepare a good pamphlet or catalogue 
is almost as absurd as assuming that a good fitter or turner 
is necessarily also a good draughtsman. Of course, there 
are exceptions, and it may happen that an engineering 
establishment contains someone who might, if he tried, 
write clear and impressive matter likely to stimulate 
business, but, generally speaking, it is best to place 
the work in the hands of an expert. Large engineering 
firms have their own publicity departments. in which 
technical writers are employed: but the cost of running 
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such departments is an item which the smaller firms cannot, 
as a rule, tolerate. In the absence of someone who can 
make a good job of a pamphlet or other publication, there 
are two courses which such firms may pursue. One 
is to find an outside individual capable and willing 
to do the work to order, and the other to get new things 
at any rate, described in the technical Press, and after- 
wards to reprint such descriptions in the form of pamphlets 
or leaflets. The latter procedure, which is frequently 
adopted, is always practicable when manufacturers are 
desirous of introducing things possessing new features, or 
when contractors desire to procure properly-worded 
descriptions of plant they have erected. Live editors and 
sub-editors (usually half dead) possess the knack of putting 
descriptions sent to them into good form, and of writing 
good descriptions of things brought to their notice. It is a 
great mistake to imagine that because a man has specialised 
in the development and manufacture of some particular 
article that he is necessarily the best individual to write 
upon it. He is undoubtedly the best man to supply the 
necessary information, but it does not by any means follow 
that he can put his ideas and experiences on paper. Yet 
from time to time all sorts of people set out to write upon 
matters and things in which they are interested, forgetting, 


or possibly never knowing, that someone more accustomed 
to writing might do the job very much better. Of course, 
in some cases real literarv skill is scarcely necessary. 
Specifications, for example, should be clear and concise, but 
the language need not be vivid or artistic. 

The class of publication that calls for the most careful 
and skilful handling, is that intended to reach the general 
public. Much remains to be done in the direction of 
arcusing general interest in electrical affairs. By means of 
pamphlets devoid of unnecessary technicalities, and written 
in a good popular style, the advantages of using electricity for 
domestic and other purposes must be impressed upon the public 
mind. Other methods may, of course, also be adopted, but 
there is no doubt whatever that much can be accomplished 
with a skilfully handled pen. Just as Pelmanism is being 
popularised, so may electricity be popularised if publicity is 
properly handled. Those interested in the development of 
electrical engineering must now pursue this work with 
renewed and ever-increasing vigour. The public must be 
taught to regard electricity as something inseparable from 
life, something which cannot possibly be done without. 
Short, terse, and well illustrated pamphlets should be com- 
piled on every use to which electricity can be put in the 
workshop, the office, and in the home. 


THE EMPLOYMENT OF PETROL-ELECTRIC WAR-SERVICE GENERATING SETS. 


Ву W. T. WARDALE, A. M. I. E. E. 


Durine the war, many small and easily-portable electric 
generating sets were used for supplying light to bases, 
hospitals, and field workshops, and some amount of power 
where necessary and possible. The petrol-electric combina- 
tion, which had been developed to a high state of efficiency 
һу our leading makers prior to the war, was naturally a 
good deal in evidence for this class of service. Many of 
these sets will be sold along with other Government 
property; and the question arises as to what will be the 
value of such plant for ordinary commercial use? Some 
of the sets will be injured past repair, but others will, after 
a careful overhaul, be fit for many years' useful life. 

As this plant can be adapted to burn paraffin, it will 
make acceptable units for mansion lighting, travelling 
entertainments which must carry their own lighting plant, 
and also for village electrical schemes. Ав self-contained 
units they possess great advantages for the purposes named : 
and if a few elementary precautions are taken when the sets 
are purchased, a good useful generating set may be obtained 
for a fairly low capital cost—far lower, indeed, than pre- 
vailing prices. 

The purchase of such sets, however, must be carried out 
with more than usual caution. The majority of them will 
not have had the careful handling and shelter from the 
weather which is at all times desirable for any type of 
machinery, but particularly for electrical piant. In addition 
to the above facts, which may be termed the necessary 
rigorous conditions of field service, there is the carriage 
from overseas to be allowed for, with the incidental 
thorough saturation of the windings by the humid sea air. 
Thus, although the sets may have been fairly well looked 
after whilst in service, it is not by any means certain that 
they will be fit for work on being landed on our own 
: shores again, and after lying in storage for some time. 

The above considerations, therefore, demand that the 
price offered for the sets shonld be well below a moderate 
figure, and that no set whatever should be purchased unless 
it has first been run on load for the observation of the 
' purchaser or his consulting engineer. Any other method 
of purchase will be exceedingly risky ; even if insulation 
tests be taken on the generator, these will be of neces- 
sity low, and practically worthless as an indication of 
whether the machine will, or will not, prove reliable after 
` а protracted drying out. Again, the magneto itself can 
easily let an incautious purchaser in for a good deal of 
expense and tronble, whilst nothing short of taking the 
. engine entirely adrift would give any reliable idea as to ite 


state and probable behaviour in service. This routine would 
be as expensive for the purchaser and vendor as the con- 
ducting of a preliminary dry-out and three hours’ full-load 
test—the buyer to pay for the fuel consumed, whether the 
set was purchased or not. 

It may be argued that such a procedure would entail a 
good deal of time and expense in drying out and running 
up hundreds of such sets at the various depots where they 
were stored: whilst that opinion is not controverted, it 
cannot be denied that it will be the only safe method. 
Failing such methods, the speculative buyer will control 
the market, and, in order to protect himself, will insist on 
upset prices for large batches of complete, and apparently 
not seriously damaged, sets. In turn, this attitude may 
possibly, indeed, probably will, lead to the wholesale 
consignment of returned sets to the scrap heap to save 
trouble. 

This would be a loss to the nation in the first place, and 
by depriving many people of the chance of a fairly reliable 
set at a moderate price, would further hold up business. 

Without a dry out and test run, the only safe method of 
purchasing will be to have a thorough inspection made of 
the engine and generator, particular attention being 
paid to the generator and the magneto, and then, after 
selecting the most satisfactory set available, to forward it to 
the original makers, with instructions for a thorough over- 
haul of the engine, and a thorough overhaul and baking of 
all electrical portions. 

Again one will be met with a protest on the score of 
expense ; but this omits the fact that under the absolutely 
blind conditions of purchase the buyer must insist on a low 
price. He is not inspecting and buying ordinary second-hand 
plant which has been carefully housed and reasonably well 
treated, but plant which, while it has stood up to a few 
years’ rigorous test, may, or may not, be ready to fail in a 
short time as the result of that rigorous work. Even with 
reasonably well-cared-for second-hand plant, it often pays 
to spend a fair amount in having the whole set run over by 
the makers, as undoubtedly years of life are given to the 
plant by such overhaul and renewal, where necessary, whilst 
the working economy is restored, and the total cost still 
kept below that of new stuff. 

One point must not be lost sight of by any prospective 
user of such plant; that is, that new plant is offered to 
him tested, guaranteed, and delivered in his works, and 
erected and set tn work, fora lump sum. Thus, with new 
plant he ıs cleared of a good тапу risks and responsibilities, 
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and has paid for him many charges incidental to the 
removal of a plant from one situation to another, 
which an ordinary purchaser who is not a broker seldom 
realises. One such point may be mentioned—namely, that 
of being under an obligation to get the purchased plant 
removed within a specified time, or to pay demurrage ; the 
avoidance of this particular charge is by no means simple 
to-day, when both rail, road, and sea carriers are about ав 
accommodating as a block of granite. 

The suggestion that the sets should be got ready for 
service and for a trial run at the Government depot is, per- 
haps, new, and somewhat bold ; but, like most bold policies, 
it would pay handsomely. Space to carry out this work would 
not be great, even if four sets were arranged to be dried out 
or tested at one time ; whilst there are plenty of skilled elec- 
trical men in the Navy, who are doing but little at the moment, 
and who would be well employed getting these sets sorted 
out into good, bad, and indifferent, and thereby doing a 
considerable service to both the Government and would-be 
purchasers. 

The advantages offered by these sets to the type of pur- 
chaser mentioned above are considerable. In such installa- 
tions, attendance and capital cost are far more vital points 
than cost of fuel used per unit generated ; for in both the 
country mansion and the somewhat isolated village, elec- 
tricity, whether in the more usual form of light, or the rather 
rarer but increasing form of handy and convenient power, is 
a very valuab)e commodity, and people williugly pay what 
seems to the townsman a preposterous price, until all the 
circumstances of the case are understood, and the fact is 
realised that rival forms of power and light are often 


not only more costly, but extremely clumsy and unhandy. 
Suction gas plant of the smallest size require more 
humouring, and a better type of man to attend to them, 
than does an oil engine, whilst they involve extra capital 
cost, and the disposal of ashes. The larger plant used in 
the bigger country factories and village schemes are able to 
employ a more skilled type of man to attend to them, as 
their larger output not only warrants but necessitates this 
provision. The small plant, however, must be low in 
capital cost, must be able to be run without skilled atten- 
tion, and must have as little as possible to contend with in 
the way of ash and other refuse disposal. 

In such situations these converted petrol-electric sets 
would be valuable assets provided they were first put in 
good order; they may have one complexity more than the 
hot-bulb engine—namely, magneto ignition; but against 
this fact, it has to be admitted that there is not a country 
house or village in which a chauffeur cannot be found ; and 
these men can usually furnish all the tuition necessary to 
enable an attendant to understand magneto ignition. 

In conclusion, it may be argued that the imminent 
extension of electricity supply on a large scale will do away 
with the necessity for either country house plant or village 
installations ; this idea ignores the fact that there are 
thousands of villages and estates which will not be reached 
by the extended systems for the next twenty years; and it 
is in these places that such sets as are now mentioned may 
prove to be of value. Perhaps, however, they may all be 
smashed up by order of the Government, so that new stuff 
may have to be built and ** work found" for people who 
do not want it. 


THE 


MERZ-PRICE SYSTEM 


OF CABLE PROTECTION. 


By C. W. MARSHALL. 


THE action of the Merz-Price gear depends on the principle 
that when a feeder is sound the current is the same at both 
ends; whereas when it is faulty, there is a difference either 
in magnitude or in phase between the currents at the two 
ends. The method of application to feeder protection is 
shown in the sketch below, fig. 1. One phase only is shown 
for simplicity. The secondaries of Ст, and CT, are con- 
nected in opposition by means of suitable pilot wires. It 
follows, therefore, that when the feeder is sound there is 
no resultant k. M. F. in the secondary circuit, and conse- 
quently no current flows in the relays. Whenever a fault 
occurs, however, the balance of the E.M.F. is disturbed, and 
a current flows in the relay circuit. The magnitude of 
this relay current depends on the fault current, the nature 
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of the fault, апа the impedance of the secondary circuit. 
The designers of Merz-Price apparatus have striven to 
obtain operation of relays with the lowest possible fault 
current consistent with stability of operation. The develop- 
ment of the various items making up the gear for a feeder 
has been almost wholly empirical, and the descriptions 
given below may be considered as typical of modern 
installations. 

Current Transformers. —The current transformers used 
for protection differ widely from those used for operating 
measuring instruments. The primary winding has usually 
only one turn, while the secondary winding has from 400 


to 600 turns. "The core is almost invariably provided with 
a fairly long air gap; otherwise it is of the standard in- 
strument transformer shape and bulk. The objects of 
utilising this type are (1) to obtain a straight line charac- 
teristic with high values of the primary current—/.e., 
secondary current proportional to primary current over a 
wide range: (2) to have easy means of getting exact 
balance between transformers ; a first approximation to the 
desired ratio is got by varying the turns, and exact balance 
by making small adjustments on the air gaps. The best 
manufacturers have gone to great expense to ensure that all 
transformers shall exactly balance, so as to be interchange- 
able. In other cases, it is considered sufficient to balance 
in pairs, but in practice this does not work well, owing to 
difficulties which arise when cables have to be charged or 
cut into. 

Relays.—The relays employed are of the electromagnetic 
type, as shown diagrammatically in fig. 2. Good class relays 
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have in addition to the fittings shown in fig. 2, some device 
to indicate when a relay has operated, and also a set of 
auxiliary contacts of substantial construction in parallel 
with those shown in the diagram. Тһе most important 
points in connection with relay design are to ensure 
high sensitiveness, immunity from operation due to 
mechanical vibration, and safeguards to prevent the D.c.- 
contact arrangements from being called on to break the 
oil-switch trip circuit. The impedance of the relay wind- 
ings is generally fairly high (about 100 ohms, at 50 cycles 
per second), and the minimum operating current about 
0°1 ampere. 
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Pilots. —'The pilot wires used are generally incorporated 
in a multi-core cable, which also serves for telephone 
pur 

Operation.—While Merz-Price gear has undoubtedly 
given excellent service in clearing faults on cables, it cannot 
be said to be perfect. With reasonable attention to the 
relays, oil switches, and tripping batteries, faults of 100 
amperes and upwards can be cleared with certainty, but 
discriminative action cannot be counted on if the fault 
current exceeds about 2,000 amperes. These figures 
show the advisability of earthing the neutral point of all 
systems on which balanced protective gear is used, as it is 
generally impossible to clear faults on insulated systems 
until they have developed to short circuits between phases, 
in which case the fault current usually exceeds the limit 
for discriminative action of the gear. 

The reasons for operation of gear under large “ straight- 
through " currents in sound feeders are faulty balance of 
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current transformers and the passage of the capacity and 
leakage currents of the pilot cables through the relays. (See 
fig. 3.) With careful design and manufacture the balance 
of the transformers could be greatly improved as compared 
with the present standard, and it should be possible to 
obtain satisfactory operation at 5,000 amperes or more 
without any sacrifice of sensitiveness of relay operation. 
Capacity-current troubles have generally been met by 
having high settings on the relays on long feeders whose 
pilot wires are of large capacity; but this method is 
objectionable owing to the loss of sensitiveness. A very 
ingenious scheme has been introduced by Mr. J. R. Beard, 


which completely eliminates the pilot capacity current fron 
the relays. This method is shown for a three-phase circuit 
in fig. 4. 

Beard uses sheathed pilots, as shown above, the sheathing 
being open-circuited at the middle of the cable. Each 
current transformer then supplies half the capacity current 
between the cable and sheath, and as the relays are situated 
at the neutral points, no current flows through them. On 
very long lines, where such a system as the above would be 
used, there is a possibility of unbalancing, due to the capacity 
of the power cable, and the sheathed pilot would, of cours, 
be of no value in counteracting this. The capacity current 
of the power cable is, however, a function of the line voltage, 
and could accordingly be readily allowed for. 

The principal disadvantage of Beard’s system lies in the 
extra cost of the pilot wire, and it would only be justified 
in the case of a very long new cable where split-conductor 
protection could not be adopted. The writer is of the 
opinion that the best method of improving Merz-Price 
balanced voltage gear lies in the use of biased relays, His 
scheme is shown diagrammatically in fig. 5. This figure 
shows how the standard equipment is varied by the use of a 
special type of relay provided with a restraining coil in 
additiontothe operating coil. Thecurrent in the restraining 
coil is proportional to the voltage induced in the current 
transformer secondary, and therefore varies with the primary 
current. Hence it follows that when a feeder is sound and 
the current transformers are opposing each other, sufficient 
current flows through the restraining coil to counteract any 
out-of-balance or capacity current flowing in the operating 
coil. On a faulty feeder the secondary voltage is compara- 
tively low, owing to the fact that the current transformer 
are operating on a comparatively low impedance circuit, 
so that the restraining coil does not decrease the sensibility 
of the relays to а great extent. The design of the biased 
relay is, of course, a much more difficult matter than thet 
of the simple relay usually employed, but the greatly in- 
creased stability of operation gained by its use should 
justify the additional trouble, and the extra cost is 
negligible. 


THE DELON RECTIFIER IN AGRICULTURE. 


In our issue of December 6th, 1918, we gave particulars of 
the experiments on the stimulation of plant growth by the 
electric discharge at Llantwit Vadre, under the supervision 
of Mr. W. A. Chamen and his assistant, Mr. C. T. Allan, 
and referred to the use of the Delon rectifier for obtaining 
high-pressure direct current. The supply was 400-volt, 
25-cycle, single-phase current, stepped up by an oil- 
immersed 10-K.v.A. transformer to 82,000 volts, and rectified 
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Fic. 1.—DeLox RECTIFIER OUTEIT, 


with the Delon apparatus, which gave no trouble at all, and 
kept the pressure up to 89,000 volts in dry weather, 
and 30,000 volts in wet weather. The accompanying 
illustrations, for which we are indebted to Mr. C. T. Allan, 
show the apparatus in position ; we understand that it was 
lent by Messrs. Callender's Cable and Construction Co., Ltd. 

Fig. 1, compounded of two photographs, shows, from left 
to right, a starting switch for the motor, and a water resist- 
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ance to vary the voltage on the low-pressure side of the 
transformer; an electrostatic voltmeter reading up to 
150,000 volts ; step-up transformer, and motor driving the 
rectifier. 

The mechanical part of the rectifier is quite simple, con- 
sisting of a shaft coupled to the motor and carrying a 
single contact maker, an ebonite rod traversed from end to 
end by aconductor. The rod rotates within a ring of four 
contacts, two of which are connected to one pole of 
the transformer, while the other two are connected to 


FId. 2.—CONNECTIONS OF RECTIFIER. 


a system of condensers, as shown diagrammatically in fig. 2, 
taken from Mr. О. L. Record's paper read before the I. E. E. 
in 1916.* 

The contact-maker does not actually touch the fixed 
contacts, but passes so close to them that a spark jumps 
across the gap. The motor is of the synchronous type, and 
the contacts are so disposed that the contact-maker passes 
them successively at the moments of positive and negative 


maximum pressure, charging the condensers. On following 
out the sequence of operations, it will be seen that the 
charges in c, and co build up at half the rate of the 
charge in с,, the charge on which is always equal to the 
sum of the charges on c, and co, and if no discharge takes 
place, the pressure on c, will eventually be twice the 
maximum pressure of the supply. As the frequency of the 
successive steps is 50 per second, the full charge is very 
quickly obtained. 

One terminal of c, is connected to earth, and the other to 
the network of bare wires suspended over the crop which 


Fic. 3.—APPARATUS PHOTOGRAPHED AT NIGHT WITH 
RECTIFIER IN OPERATION. 


is being treated. This necessarily involves a loss of charge, 
and, as above stated, while the double voltage of the supply 
would be about 90,000 volts, the pressure actually main- 
tained in the case of the Llantwit Vadre installation is from 
30,000 to 39,000 volts, p.c. Fig. 3 show the corona effect 
due to the high voltage. 


MOBILE SEARCHLIGHTS. 


THE most commonly-employed motor searchlight in the 
Allied service was one having a face diameter of 36 in. 
and carried aboard a 14-ton lorry running on pneumatic 
tires. One such searchlight. built by the Fiat Co., is 
shown in the accompanying illustration—fig. 2. On this 
machine the electric generator is mounted above the gear- 
box, and is driven by means of an enclosed silent chain on the 
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the most suitable position 120 yards away from the 
generating set. For this purpose it is provided with 
electric cable carried on reels mounted on the side of 
the car. 

Owing to the special nature of the Italian front, it was 
necessary to develop a powerful portable searchlight which 
could be hauled over the roads by motor vehicle or animals 
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Fig, 1.—SLEIGH SEARCHLIGHT. 


clutch shaft. The body is of a special type, divided into 
three comparcments, the two forward ones accommodating 
the crew and the rear one receiving the searchlight. This 
latter can be operated from the interior of the vehicle, or 
can be lowered to the ground, placed on wheels, and put in 


* ELECTRICAL REVIEW, Febuary 18th, 1916, p. 195. 


or used as a sleigh. One of these, built by the Fiat Co., 
is shown in fig. 1. When it becomes necessary to travel 
over snow, runners are fixed to brackets specially provided 
for that purpose, the wheels are taken off, and the sleigh is 
drawn by mules. On the road the two units can be drawn 
by horses, or the electric generating set can be put into a 
lorry which hauls the searchlight trailer, 
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' Searchlights of great power were employed by the various 
European armies as mobile units to guide aeroplanes back 
to their landing ground, or to discover enemy preparations. 
The largest of these lights was carried on special trailers 


FIG. 2.—A 36-IN. MOTOR SEARCHLIGHT. 


which were hauled by a motor lorry, which in addition 
carried the electric generating set. The accompanying 
illustration (fig. 3) shows one of these lights, built by the 
Fiat Со. The searchlight, which is fitted on a well-sprung 


the value of the file-wrapper system. In еи ing on one 
occasion, by being able to examine the reports of the examiner 
on various patents in which he was interested, he had not only 
saved a considerable amount of time but had been able to avoid 
costly litigation. It seemed an anachronism in these days to 

ä find that a Britisher could not get as 
good and as long a patent as an Ameri- 
can. An American patent commenced, 
not from the date of application but 
from the date on which the patent was 
actually granted, whereas in this coun- 
try they might waste 12 or 15 months, 
und all that time the life of the patent 
was running away. ‘That placed the 
Britisher very much at a disadvantage. 
The Federation of British Industries 
agreed that if fees were reduced by 50 
per cent. it would be a very great ad- 
vantage. With regard to an Empire 
patent, he agreed with the view of the 
Federation that it was too late to do 
anything in that matter in regard to the 
new Patents Bill. A point which the 
Federation was introducing was that the 
publication of a paper before a learned 
society should not be taken as in any 
way barring a man from getting a 
patent. He hoped that the meeting 
would show legislators that industry 
was determined to have some change in 


our patent laws. 
Mr. WALTER Е. Rip, chairman 
of the Council of the Institute of 
Inventors, urged the necessity for encouraging inventors, 
upon which the whole progress of the world depended. 
Our present system of granting patents, with its limited search 
of 50 vears in this country onlv, did not give a patentee a 
monopoly at all; it really gave him a licence for litigation and 


FIG. 3.—AN 80-IN. DIAMETER MOBILE SEARCHLIGHT. 


four-wheel trailer with rear wheel brakes, has а face 
diameter of 80 in. "The generating set, which is carried on 
wheels, can be lifted out of the lorry when used to supply 
energy. 


PATENTS IN RELATION TO INDUSTRY. 


A CONFERENCE on the relation of patents to industry was held 
at the British Scientific Products Exhibition on Thursday, 
July 3lst, Lord Moulton presiding. | 
Sir ROBERT HADFIELD, F.R.S., who opened the discussion, 
said he had come straight from a meeting of a sub-committee 
of the Federation of British Industries, which was dealing 
with this question. Through that Federation, and also the 
British Commonwealth Union, which did the parliamentary 
side of the work, they would have a very good chance of 
yetting the views of industry put before Parliament in a way 
which was not otherwise easily possible. The Federation was 
backing up the views that had been expressed by the Conter- 
ence of Scientific and Technical Societies, which had already 
ропе into the question in regard to the new Patents Bill, and 
agreed that there should be a much longer term for the life of 
patents, that the file-wrapper system should be adopted as 
was the case in America (the file-wrapper system consisted in 
allowing an examination of the various remarks by the 
examiner on any particular application), that a special tribunal 
should be constituted for dealing with patent actions, and that 
the term of provisional protection should be extended from 
six months to two years. He could speak from experience of 


nothing more. At present the Patent Office made a profit of 
£100,000 a year out of the fees paid by inventors, and that 
went to the Treasury. That was a very wrong state of affairs. 
The inventor was an asset to the State, and as such the State 
ought to help him at the beginning of his work and not tax 
him during that period as it did at present. Patents ought to 
be cheap; in America the total fees for a 17 years' patent 
amounted to £7. Why should we not make the total fees five 
guineas? Не knew British inventors who went to America 
because the patent fees there were low and because patents 
were taken up more easily than they were in this country. 

Mr. J. HUNTER Gray said he could not understand the atti- 
tude of the public towards invention in this country. So far 
the making of patent laws in this country had been left to 
Government departments, which always received support from 
some section of the community which was desirous of getting 
the work of others for nothing if it possibly could. t was 
appalling, judging from the newspaper reports of the second 
reading debate on the Patents Bill ten days ago, that not a 
single word was said in favour of the inventor, and that all 
the main questions which should have been discussed for the 
purpose of improving the position of the inventor were left 
absolutely alone. To some extent this state of affairs was the 
fault of the industries themselves which, until recently, had 
never troubled to represent properly to the Government what 
the position was and what improvements were necessary. 

Mr. DouGLas LEECHMAN said that under Clauses 1 and 2 of 
the new Patents Bill the patentee might, voluntarily or in- 
voluntarily, find himself in the position that he had to grant 
licences to practically any person who liked to apply. If a 
patentee thought of having his patent endorsed “ licences of 
right " because the Government offered him a bait in the shape 
of a reduction of his renewal fees by 50 per cent., he would 
like to draw his very careful attention to these elauses. For 
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instance, under clause 2, sub-section (d) the licensee shall 
be entitled to call upon a patentee to take proceedings to pre- 
venf the infringement of the patent, and if the patentee refuses 
-or neglects to do so within two months after being so called 
upon, the licensee may institute proceedings for the infringe- 
ment in his own name as though he were patentee, making 
the patentee a defendant." Не would not trust himself to 
comment upon that sentence. At present when a licence was 
granted in the ordinary way—an exclusive licence and not a 
fe licence—it was sometimes put in the licence that the 
icensee should have the right of taking proceedings in the 
name of the inventor at the expense of the licensee. That was 
a very different thing to what was now -proposed.. He was 
afraid that there was a widespread impression that patent 
laws were in the interest of inventors, and it seemed to him 
that when some oflicials.went into the question they looked t 
it jealously. because it might benefit the inventor. That should 
not be the attitude at all. The point of view, in devising 
patent laws and in granting patents, was whether it would or 
would not benefit industry. If they wanted plenty of inven- 
tors. and good ones, there must be proper conditions of in- 
ducement. Clauses such as the one he had mentioned would 
not make people invent. He thought it was the most foolish 
thing in the world for the Government to throw away a whole 
lot of good inventions, as was being done with regard to the 
patents which could not be worked during the war. In 
August, 1914, there were something like 100,000 patents in 
force.. Some of these were in use. Manufacturers were al- 
ready carrying on business with them, whilst negotiations and 
contracts were being entered into with regard to others. Then 
came the control of factories, and the Government. quite 
rightlv, said that the manufacture and development of these 
patented articles must be abandoned and the factories must 
go on to munitions. Nobody complained of that, but trade 
was being injured by the cancellation of a term of the life of 
these patents. Only a few days ago the manager of one of the 
biggest industrial undertakings in.the. country told him that 
in respect of one patent there were two years still to run, but 
that it would not pay them to put it on the market for that 
short period. If they could get back the five vears that had 
been lost. the position would be different. That was happen- 
ing with hundreds of firms, and they did not know what to do. 
A number of objections had been raised to a moratorium for 
patents, the chief of which seemed to be that if thev did this 
for patentees they would have to put everybody else in the 
same position that they were in before the war, and that. 
said the Government, was impossible. He had heard no other 
serious objection, but it was in the interests of industry that 
this should ‘be done, and he urged that а moratormm for 
patents: should be made the subject of a Bill and passed 
through Parliament quickly. In some cases & design was 
even: more important than a patent, and everything done for 
patents should also be done for designs. 

Mr. W. M. Moroney, chairman of the Committee of Technical 
and Scientific Societies which framed the report that was 
placed before the Board of Trade bv the denutation which has 
been mentioned, said that the great fault of the United States 
‘patent system of having full 17 years’ patents in every case 
was that the records of the American Patent Office were simply 
choked with corpses, patents that even the inventors had lost 
any interest in and did not wish to keep up. The proposal, 
therefore, that was put before the Board of Trade was that it 
was only the renewal fees that should be halved, and not the 
fees for the first four vears. The effect of the present high 
renewal fees was very serious. Onlv 40 per cent. of patents 
survived the first four years, and only 4 or 5 per cent. lived out 
the full term of 14 years. It had been admitted by Chancellors 
of the Exchequer that the principle of taxing inventors 
through their official fees was wrong. Inventors should be 
taxed through their income tax. That at least would have the 
advantage that it would not tax the unsuccessful inventor, as 
the present system did. . If the fees were lowered, he believed 
it would have the effect of increasing the revenue of the Patent 


Office, because many more patents would be kept alive for their 


full period. What had been proposed was that the renewal fees 
for the fina] ten years of the patent—this pronosal was put 
forward before the new Bill granting 16 vears’ life was intro- 
duced—should be halved, so that the total cost of.a 14 vears' 
patent would be £52 instead of £100. He believed that in 
addition to an increased revenue to the Patent Office there 
would be a substantially increased national revenue due to the 
greater activitv in the inventing and manufacturing part of 
the community. He was glad to hear from Sir Robert Had- 
field that the Empire Patent Law had received the censidera- 
tion of the Federation of British Industries, which now renre- 
eented concerns of a capital value of more than £2.500,000,000: 
at the same time he was sorry that the Federation thought 
that no progress could be made in this direction at the present 
moment. А Committee of the Institution of Electrical Engi- 
neers. of which-he was chairman, had prepared a revort which 
would shortly be published, in which was outlined a scheme 
for Empire patents which he believed was a workable and 
practicable scheme. | “5, | 

Mr. James SwiNBURNE, F. R. S., said that the subject 
was fifty times more important than 99 per cent. of the sub- 
_Jects that were discussed in the daily Press, The monopolies 
that. were granted to inventors were ridiculously small in pro- 
portion to. what was wanted in the way of motive. to make the 
cquptry go ahead. One of the fundamental difficulties. was 
the fallacious idea that anvbody who made money was rob- 
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bing the community. He believed that even industrial: people 
had the idea that if inventors were encouraged by granting 
them monopolies, trade was hampered and that everything the 
inventor made was taken out of somebody else'e pocket. He 
was afraid that there would always be a strong prejudice 
against patents because people did not realise that à patentee'a 
royalty was really a very small payment for very big work, 
work upon which the prosperity of the nation depended. "They 
had already had £2,000,000 granted for scientific research, and 
he suggested that £2,000,000 might very well be used not 
only in paying back to inventors that £100,000 а year but in 
providing money to forward the cause. There should be 
similar libraries to the Patent Office Library in London in all 
the large towns of the country. Money $pent in that way 
would do enormous good to the country. 

Sir G. CRoypoN Marks, M. P., regretted with Mr. Swinburne 
that the daily Press took so little..interest in these matters. 
On the occasion of the second reading of the Patents Bil] some 
of them spoke several columns of Hansard, but the daily papers 
only gave one or two little paragrahs. He did not hesitate to 
say that the Bill was practically a new Charter for industry, 
but it was discussed in an assembly not of 670 or 700 members 
but in an assembly of 35 members. That showed that the 
inventing industry or the inventor's- relgtion to the industries 
of the country was neither appreciated in the House of 
Commons nor by, the Press. It was essential to use every 
means in their power to waken public opinion to & realisation 
of the fact that something was being done towards improving 
the very grave defects of the patent laws of the country. The 
object of the Bill was to assist industry, and it was incor- 
porated for the first time, although it had always been the 
theory that patents were granted to assist industry. The Bill 
laid down the principle that patents were granted not only to 
encourage invention but to secure that new inventions should 
as far as possible be worked on a commercial scale. In this 
way the Bill should bring inventors more into touch with `n- 
dustry than they ever had been before. It afforded a man who 
could not work his patent means for getting it worked, and it 
provided means for compelling a man to ,work his patent— 
where no steps were taken to work it—through the simple 
procedure of the Patent Office. The Bill would give a man a 
patent for six vears for £5. There was no other country in 
the world which gave the same protection at so low a price. 
The aim of those represented at the Conference should be to 
studv the Bill very closely with.a view to improving it during 
the Committee stage, which would probably be reached some 
time in October. | T 

Lord Могттох, in bringing the Conference to a close. said 


that although they had an excellent case, they never seemed 


to have realised that in order to succeed in getting the modi- 
fications of the. patent law, some of which had been referred to 
that day and would be of enormous importance. they would 
not convince the public until they made the public feel that 
patents were. in the interests of the public. The bulk of in- 
ventions were realised even by the inventors themselves to be 
of no value to the country, and his experience of them was 
that.it would be in the interests of the country to sweep them 
away. Renewal. fees, therefore, were a, valuable test as to 
whether an invention was of substantial value. A man took 


out a patent on which probably 50 improvements could be 
made but could not be developed because of the earlier patent. 


Nobody would take up these improved patents, because it was 
necessary to get the consent of the man with the first patent 
to use them. It was to remove that difficulty that the system 
of compulsorv licences was introduced in the interests of the 
country and in the interests of invention. He agreed with Sir 
Robert Hadfield that it would be.an excellent thing if the files 
at the Patent Office were always open, as thev were in 
America.. One of the things that had done the inventor so 


much harm in this country was that nothing was considered 


anticipation that could not be shown to have been published 
in England, whefeas the invention might not be new. He 
would give an example of. the way in which that defect 'n 
our patent law was hurting England. Patents came from 
America and Germany by way of communications, and accord- 
ing to English law the person who communicated them was 
called the inventor. One of the primary duties of an inventor 
in drawing up a specification was that he should frankly tell 
the public: the best way he knew to work his invention. It 
must be drawn, up in the utmost good faith between the in- 
ventor and the public, in order that when the patent lapsed 
the public might enjoy the full benefit of the practical use of 
the invention. But suppose it was communicated through a 
patent agent: the patent agent was the inventor. The dutv 
applied to him only, but he knew no more of the subject than 
was in the document itself. The man that really knew was 
either in America or Germany, and he might have ahundant 
knowledge which he ought to put into the specification and 


which he would have to put into the specification if he were 


an Englishman taking out a patent, but because he. was 
abroad—because the- so-called inventor was the patent agent 
to whom the patentee wrote—that-basic duty of the patentee 
to give his best knowledge to the English nation in return 


. for the monopoly granted him became an absolute dead letter 
If, in attempting to amend the patent. laws. these things which 


damaged the nation and the commerce of the nation were put 


forward, he believed that patentees: would get generous terms 


from the nation. One thing the country was determined upon 


Was that the grant of a patent should help tha trade of tbe 


country and not strangle it. During the last 30 or. 40 years 
E 
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the patent laws of this country had been worked, mainly by 
people outside—very slightly, comparatively, by people who 
were Englishmen—solely for the purpose of keeping trade out 
of the country and strangling the trade of the country. The 
aim now was to keep the trade of the country flourishing, and 
no variations of the patent laws would be approved by the 
public that did not clearly assist the trade of the country. 
If they could only convince Parliament or the Press or the 
public that the changes they wanted would Dunk these patents 
more quickly and more thoroughly into the life-blood of the 
A of the country, they would find no difficulty in getting 
support. 


CORRESPONDENCE. 


Letters received by us after 5 P.M.ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and cddress iu our possession. 


Government Service. | 


I unfortunately omitted to read the article referred to by 
your correspondent, '" M.O.M.," but I can bear witness to 
опе department of the Ministry of Munitions. 

L was invalided home from France in 1918 and attached to 
the military establishments branch pending becoming fit again 
for general service. 

I was amazed at the number of robust young men with no 
&pecial technical qualifications who were still evading military 
service, although we all supposed they had been cleared out. 

It seemed particularly disgusting to one that had seen elderly 
prey AL ed men struggling with pack and rifle in the 
`* salient.” 

The R.A.F. was the worst offender in holding fit men in 
soft jobs at headquarters and air stations, and the only ones 
in that force I have any respect for are those with the 
“ wings up. 

A minimum of work carried on in a maze of red tape was 
and still is my impression. 

Lieut., R.G.A. 


August 2nd, 1919. 


Vacuum Valve Amplifiers. 


In the very interesting article Vacuum Valve Amplifiers ” 
published in your issue of June 27th last, you etate that the 
vacuum-valves for the wireless telephone sets employed by the 
British. service are ''based on the invention of Mr. O 
Moorhead, of San Francisco, who holds an American patent 
for the cylindrical anode.” 

In connection with this I should like to draw your attention 
to the fact that my company was the first to introduce the 
cylindrical anode. | 

Already in the first valve patent No. 24,850, of 1904, by Dr. 
J. A. Fleming the anode is shown in the drawing and 
described in the specification as в cylinder. 

In so far as valves for generating purposes are concerned 
my company's patent No. 28,418, of 1913, by H. J. Round con- 
tains the following claim: 

A vacuum tube containing a hot filament a grid formed 
as a closed cylinder completely surrounding the filament and 
a ae clectrude in the form of a cylinder surrounding the 
grid.“ | M 
You will notice that Mr. Round's invention dates back to 4 
time when the use of valves for generating was quite & 
novelty, and I do not think that Mr. Moorhead's patent 
(which, I believe, has not vet been published) could have 
been applied for at an earlier date. 


Marconi's Wireless Telegraph Co., Ltd. 
Goprrey C. Isaacs, Managing Director. 
London, August 1st, 1919. an У 


The L.C.C. Tramway Staff. 


This week the REviEW'S personal column contains а series 
of items which appears to justify comment. Certain members 
f the electrical staff of the L.C.C. tramways are announced 2s 
heing promoted with liberal increases in their salaries, and as 
[ have noticed the names of particular individuals recurring 

with undue frequency under different labels I am led to the 
‘conclusion either that the L.C.C. tramways electrical staff is a 
crowd of very versatile men or that a sinister variation of 
General Post has great vogue in this most remarkable 
concern. . Е | Ё@ 
About two years ago an electrical engineer was appointed 
at a salary of £1,500 per annum. In the supply branch of 
the industry he was an unknown man. This appointment was 
made as the result of a ‘‘ reorganisation ' scheme, manufac- 
‘tured with the object of obtaining increased efficiency in the 
tramway service. Since the appointment was made many 
new offices have been created end filled. In most cases these 
appointments were not put up for open competition, most pro- 
“bably with the object of making a safe road for the con- 
venient" man. : | | 
. Tet us take the officé of distribution engineer. The electrical 
distribution on the L. C. C. tramways consists of feeders drawn 


a month's salarv. 


into ducts and a number of eub-stations containing converting 
plant; thus it is eminently eimple in character. The respon- 
sibility for this was divided between two men, each receiving 
a maximum salary of £600 per annum, plus bonuses of 20 per 
cent. and £90. ‘These were assisted by two groups of officials, 
each group comprising (a) sub-station superintendent, (b) sub- 
station inspector (to help [a] do his Ы”), (c) mains in- 
spector and a number of foremen. о 

Last year а mains inspector and а sub-station inspector were 
announced by the Review as being relabelled sub-station 
superintendents with salaries of £250-£350 per annum plus 
bonuses. This week they are labelled assistant distribution 
engineers at £350-£400 plus bonuses. Their salaries in their 
original positions were probably much less than £950. 

Last year a sub-station attendant at £2 16s. per week was 
promoted to mains inspector at £200-£250. 

This week he is relabelled mains superintendent at £250-£300 
per annum plus bonuses. Of course one could go on at great 
length with this kind of thing, and it forms & most ironical 
contrast to Mr. Fell's remarks (printed in this week's 1ssue) 
before the Tramways and Light Railways Association when he 
said that at present they endured extraordinary burdens n 
respect of labour. . . Unless relief were obtained many 
undertakings would go under or come upon the rates.“ Fur- 
ther comment is not required, except that I hope the L.C.C. 
tramways get the efficiency, the cost of which is apparently 
hastening to ruin them. 


August let, 1919. 


Jonah. 


LEGAL. 


BERNERS v. C. A. VANDERVELL & Co., LTD. 
THE ASKWITH AWARD. 


In the City of London Court on July 29th, before his Honour 
Judge Atherley-Jones, K.C., an interesting case was heard in 
which Frank D. Berners, of Bedford Park, sued C. A. Vander- 
vell & Co., Ltd., electrical contractors, of Acton Vale, to re- 
cover £82 lds. salary and bonus due. 

Lord TivERTON, who appeared for the plaintiff, said that he 
was employed by the defendants as manager of their electrical 
works. On April óth they gave him a week's salary in lieu 
of notice, but he ought to R had a month’s notice in accord- 
ance with the custom of 3 man of his position in the electrical 
trade. When he was engaged nothing was said about notice. 
It might be he was entitled to three months’ notice. The 
plaintiff was employed as the head of the firm's technical staff 
in the electrical department. On January 7th, 1918, an award 
was made by Lord Askwith with regard to increasing the 
wages paid in electrical works, and they were given by his 
award 124 per cent. bonus. 

Mr. Roome, defendants’ counsel, said the award was never 
accepted by the defendants, and it had no legal validity. It 
was not binding. | ` 

Judge ATHERLEY-JONES said there were no coercive powers. 
An Act of Parliament conferred on the Government the oppor- 
tunity of intervening in disputes between employers and work- 
men, and they sent Lord Askwith to endeavour to bring about 
a solution. If the parties liked to submit to the award they 
could do so, and it was binding because there was then a con- 
tractual obligation. i | a 

Lord TIVERTON, continuing, said the matter did not end 
there at all. The defendants had in fact accepted the award 
and paid their other men under it. For some reason they did 
not pay the plaintiff. | 

Mr. Roome said that was quite untrue. They had not 
accepted the award. | 

Judge ATHERLEY-JONES suggested that probably the award 
applied mainly to workers in electrical shops but not to those 
in managerial positions like the plaintiff. | 

Lord TivERTON replied that it applied to all the technical 
staff. Plaintiff's position was on the technical staff. He 
received £5 15s. a week salary and was entitled to a month's 
salary in lieu of notice as well as the 194 per cent. bonus. 

Mr. RooME added that the claim to the bonus was certainly 
not maintainable because ten days after the armistice all the 
orders which were made under it were repealed. 

Mr. BgnxEns, the plaintiff, was called, and said he was the 
assistant head of the defendants’ electrical department. . His 
salary started at £4 a week and afterwards was raised to £5 
a week and subsequently to £5 15s. a week. The reason given 
for his dismissal was because the defendants could not afford 
to keep a man of his abilitv. He had never had less than a 
month's notice when leaving similar places. Practically the 
whole of the defendants’ working staff were paid the 123 per 
cent. bonus except him. The defendant company had 
accepted the award. Cross-examined, he said he knew people 
in the service of the defendants who had been dismissed with 
He could not be compared with ary others 
because his position was unicue. The company had their own 


generators for the purpose of charging. There were 40 or 50 


departments in the defendants’ business. The chief of the 
viewing department received a month’s salary when he left. A 


man named Harrison who was dismissed on Christmas Eve 


had a month's salary. Defendants sent а circular round the 
worke to all departments stating that he was the assistant chief 
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of the works electrical department. His ealary was inclusive 
of everything in that he was not paid for overtime. He was 
not a workman. | | 

Judge ATHERLEY-JONES said it was very difficult to say what 
was a workman nowadays. Е 

Mr. RooME said a workman was defined by the Munitions of 
War Act, and it would include the plaintiff. 

Judge ATHERLEY-JONES said the term workman was very 
ambiguous. | К 

Mr. RooME pointed out if the plaintiff was not a workman 
then the 124 per cent. bonus certainly did not apply to him. 

Lord TIVERTON observed that that was a point of law. The 
award did not mention the word , workmen ” at all. The 
words were working employé." Iord Tiverton said it 
would be necessary for the Court to construe the award of 
Lord Askwith, which was as follows :— 

* Under the powers conferred upon me by the War Cabinet I decide that 
all plain time working employés in generating stations, sub-stations, and cn 
mains directly concerned in the generation and distribution of electrical 
energy, including the technical staff, and in the case of electrical contractors 
employés engaged on munition work, including the technical staff, shall reccive 
а bonus as follows :—(1) To workers who have not received more than 20s. 
war advance the equivalent of 121 per cent. on earnirgs. Any advance given 
by a pending decision of the Committee on Production or any advance given 
by agreement or otherwise equivalent to the advance of 5s. 5 by the 
Committee on Production to certain trades from the first full pay day іп 
December to be added as a war advance to the advances already given and 
to count as part of the earnings from the date of such advances. (2) To 
workers who have received over 20s. war advance, sufficient to produce an 
equivalent to the 20s. plus 121 per cent. on earnings, that is to вау, any 
excess on war advance over 20s. shall merge іп the 12] per cent. on earn- 
ings. (3) Workmen who have received the equivalent of 20s. war advance 
plus 121 per cent. on earnings or more are not affected by this settlement. 
In calculating whether 20s. has been received it shall be taken as 20s. for 
the normal week as recognised in the district. (4) Basis rates of wages and 
conditions of labour shall remain as at present until the withdrawal of war 
wages and war bonuses. This clause is without prejudice to pending negotia- 
tions (if any) which may have commenced. (5) This decision shall take effect 
as from the beginning of the first full pay next after October 13th, 1917." 


The plaintiff, in further cross-examination, admitted that he 
had been paid one war bonus of 124 per cent., but he main- 
tained that he was entitled to his present claim of an addi- 
tional 121 per cent. The defendant company was a controlled 
Government firm. | | 

Judge ATHERLEY-JONES said if that were the case it was 
obligatory on the part of the defendants to pay the bonus to 
those who were entitled to it. | | 

Mr. RooME said it did not apply to the present plaintiff. 

The PLaiNTIFF said the bonus which he was claiming was in 
force at the time he left the defendants' service, and was in 
force now во far as he knew. He had paid the bonus to men 
who were under him, and yet the defendants were refusing to 
give the bonus to him. From June, 1918, to March 315 this 
year he received £94 13s. 9d. for bonus. He had never given 
up his claim to the Askwith bonus as distinct from the volun- 
tary bonus which he had been paid. The bonus which had 
been paid him was paid with the idea of increasing general 
ethciency, and was a bonus based on the cost of output. The 
bonus varied each quarter according to the success of the de- 
partment or rather according to the proportion of the cost and 
output during each quarter. | 

Judge ATHERLEY-JONES: It was in the nature of profit- 
sharing. 

The WITNESS : Yes. 

Lord Tiverton : In the nature of a etimulus. 

Mr. Stuart A. Curzon said he was formerly chief of the 
electrical department of the London General Omnibus Co. and 
formerly of the Motor Omnibus Co. and the Vanguard Omni- 
bus Co. For over 20 years he had had experience in the elec- 
trical trade. The minimum notice to which the plaintiff would 
be entitled was one rnonth up to three months, which was 
usual, according to the number of men working under the 
chief. If there were a great number it was three months. 
Cross-examined, he said his salary was £460 a year with the 
omnibus company. Whenever he left his employment—he had 
never been dismissed—he always gave a month's notice. He 
had an agreement with the omnibus company. In his position 
three months was usual. He gave that to the Birmingham 
Motor and Express Co. when he worked for them. 

Mr. Mares, from the Ministry of Labour Department, pro- 
duced the Askwith award. 

Mr. Roome said he would very much like to have Lord Ask- 
with there to ask him whether the award applied to a person 
like the plaintiff. 

Lord TivERTON eaid the answer would be inadmissable, and 
he aug not propose calling the arbitrator to explain his own 
award. 

Mr. Кооме submitted that the plaintiff had no right to more 
than a week's salary in lieu of notice. and that the plaintiff 


was bound by the award made in the first pl Mr. 
Churchill. — бш: 


Judge ATHERLEY-JONES said he really could not understand 


what the Askwith award meant. The language of Government 
officials was so extraordinarilv cryptic there was no wonder 
labour troubles were intensified. 

Mr. RooME said the defendants were not electrical contrac- 
tors nor had they generating stations.  Thev did not moke 
their own electricity, but they got it from the mains. He 
had pointed out that the Churchill award applied to skilled 
engineers and moulders. but not to others. | 

Lord Tiverton said the Churchill award had nothing what. 
ever to do with the plaintiff. who was not a skilled engineer. 

Judge ATHERLEY-JoNES: You look проп this award with the 
«вте contumely and disregard that Mr. Roome looks upon the 
Askwith award on which the plaintiff is relying. DS 


‘They were not liable to pay it. 


Mr. RooME said when the controlled firms were ordered to 
pay the 124 per cent. bonus they could recover it back from 
the Government. If they had not paid it they would have 
been proeecuted. | 

Judge ATHERLEY-JONES said that being the case he could not 
understand why the defendants were resisting the claim. They 
would get it back from the Government whether it was proper 
or improper. | | 

Mr. RooME said they would not get it back from the Govern- 
ment now, and it was not a proper claim; it was so long ago. 
There was some protection for 
the taxpayer he hoped. The electrical fitters got the 124 per 
cent. bonus. That was why other people under the plaintiff 
received the bonus and he did not. | 

Judge ATHERLEY-JONES ‘said the defendants might have paid 
the award to people who were nbt entitled to it. e | 

Mr. RooME said what the defendants paid was paid under 
etatutory authority, whereas the award of Lord Askwith had 


no statutory authority. 


Judge ATHERLEY-JONES said the Askwith award had not been 
proved as being applicable to the defendants. Defendants 
would have a difficulty in persuading him that a man in the 
position of the plaintiff was not entitled to more than a week's 
notice. | 

Мг. RooME said the defendants paid 123 per cent. voluntary 
зова, to those who did not receive the bonus authorised by 
statute. 

Mr. GEORGE A. STEELE, defendants’ works manager, said he 
had been with them for eight years. Plaintiff was in sole 
charge as works electrician for lighting and power. They 
did not generate electric current. They charged batteries 
and supplied dynamos, &c. He was under the impres- 
sion that the plaintiff was engaged as a weekly servant. 
He certainly was paid weekly. Only one or two were paid 
monthly, and those were departmental heads. Harrison was 
dismissed on a week’s notice and not a month. Witness knew 
nothing of Lord Askwith’s award until he came into court. 
It was never served on him, and the defendants were not 
parties to it. Plaintiff was paid the 124 per cent. war bonus 
ordered by Mr. Churchill, but was not entitled to another 


bonus as well. Plaintiff never asked for the Askwith bonus 


while with Шеш. It was paid to the working people. Plaintiff 
received the voluntary award for increasing the output. They 
gave the Government war bonus to everyone possible, having 
the Government behind them. In cross-examination witness 
said they had paid the Churchill war bonus to wiremen, mates, 
boys and others. Defendants were Government contractors. 

Judge ATHERLEY-JONES thought that the Askwith award ap- 
plied only to manual workers and not to people in superintend- 
ence like the plaintiff, and that he was not entitled to the 124 
per cent. bonus. The Askwith award quite overpowered him 
in his wonderment as to what it really meant. 

Lord TIVERTON said that the decision would be very far- 
reaching and important. 

Judge ATHERLEY-JONES felt it was very difficult to say what 
8 worker was or was not. Upon further consideration while 
the evidence was very slender he was disposed to think that. 
the Askwith &ward covered the defendants' works, but did 
not include the plaintiff. As the case was the first under the 
„ award he would postpone giving judgment until 

iday. 
On August Ist Judge ATHERLEY-Jones delivered a considered 
judgment. He said that the case was certainly important, and 
it was because he had received very little assistance from tha 
cases cited to him that he had decided to look into the autho. 
rities. The main point was whether or not the plaintiff was 
entitled to receive & 194 per cent. bonus under the Churchill 
or Askwith award. He must hold that the plaintiff did not 
fall within the scope of the employed persons designated there- 
in, as he was not one of the class to whom the Order applied. 
The Askwith Order was entirely lacking in lucidity of expres- 
sion as to who or what were the persons and classes of ple 
employed who were entitled to receive the 193 per cent. Боп: 
In his judgment plaintiff was not a worker within the mean- 
ing of the Order. Plaintiff occupied a responsible position, 
and was certainly not within the category of persons who 
would usually be in receipt of a week's notice. The payment 
of wages weeklv constituted some prima facie ж жч in 
favour of the defendants’ contention. but it was not conclusive. 
If he had claimed more than a month’s notice he was not sure 
that he would not have established his claim. But he held 
that he was entitled to a month’s notice. Therefore judgment 
must be given for the plaintiff for £22 15s. and costs. If the 
parties liked to take the view of more intelligent persons sitting 
ju the Divisional Court on both points they would have every 
facility for doing so. 

Mr. RooME asked thet the defendants should have the costa 
on the issue on which thev had heen successful, but the 
JUDGE впід he thought that they would be negligible, and were 


not worth haggling about. "c 


* 


Watson, MARSH & Co. v. COHEN. ` 


“THIS matter. which was renorted in our issue of July llth. was 


arain before Mr. Justice Peterson on Julv 18th. 


A lengthv 
discussion ensued 


. and we are informed that as the result the 


‚ defendant was called upon by ће Judge to give an undertakinr 
‘that he would abide by tbe terme of the purch^se agreement 
ind covenant entered into by him in August, 1917, pending the 


hearing of the trial. 
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‚ LiINSDELL v. PAIGNTON ELECTRIQ LiGHT & PowER Co. 

Ox July 29th, at Totnes County. Court, bis Honour Judge 

ush Wilson dealt with the claim of Мг. УУ. Linsdell, pro- 
prietor of a picture house at Paignton, against the defendante 
for the recovery of £30 10s. 2d. paid under, protest to the defen- 
dants, being an alleged overcharge for the supply of electric 
current, damages for disconnecting it, and the, amount paid 
for e the supply. His Honour said it. was proved 
that. the defendants issued to the plaintiff printed forms of 
application for the supply of electricity, either for lighting or 
motive power. The charge for lighting was in excesa of the 
charge for power. The plaintiff applied for and obtained a 
meter for installation as a fitted standby to a motor generator, 
and connected it by wire to a machine called a rotary con- 
verter, which was used for the purpose of altering the voltage 
Tor the application of proper light to the arc of the cinemato- 
graph. The greater part of the energy after passing through 
coils of wire was used for making light in the aro lantern. 
The question he had to decide was for which purpose, within 
the meaning of the contract, the energy obtained b plaintiff 
from ‘defendants was used. The primary use of the energy 
when introduced into the machine was for motive power, and 
he was of opinion that the electricity obtained was used for 
motive power purposes within the meaning of the contract. 
He gave judgment for the plaintiff with costs, and certified for 
10 guineas for an expert witness. Leave to appeal was given. 


BREACH OF ELECTRICITY REGULATIONS. 


Ox July 28th the Palmer Shipbuilding and Iron Co. were 
fined: under Section 136 of the Factory and Workshops Act, 
1901, for a technical offence, they having neglected to observe 
certain provisions of the electricity regulations. In June a 
painter named Yeats, aged 26, was found dead on an electrical 
overhead crane at the platers’ shed. The medical evidence 
showed that death was due to electric shock. Mr. LAUDER, 
who appeared for H.M. Inspector of Factories, said that when 
Yeats: went on to the crane at 6 p.m. to do some painting 
‘work he was told by the crane driver that some of the wires 
were dead, but the trolley wires were alive. Mr. Lauder sub- 
mitted that defendant had neglected to observe the provision 
of the Act which required the appointment of an authorised 
person to supervise any danger to an incompetent person. 
According to a report in the Newcastle Chronicle, Mr. 
Mundal submitted that the firm were not bound to take fur- 
ther precautions than they had taken. The work, he said, 
would have been accomplished without any danger, and, so 
far as painting was concerned, there was no risk from. the elec- 
trical current and unless Yeats went outside the ordinary 
routine of his duty the accident could not have happened. The 
real point of the defence, however, was that defendants were 
unaware that Yeats was there. It had been arranged that he 
should do the work during the week end when the current was 
off, but it appears that he had not finished the work, and, 
unknown to anyone, he went to complete it on the Tuesday 
night. He did not take any precaution or inform the elec- 
trician, and, moreover, he was warned by the craneman that 
some of the wires were alive. . | ‚ 
The Bench imposed a fine and costs in this case, and on a 
‘farther charge of having failed to provide access free from 
danger to the crane driver’s platform, they were also fined £5. 
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. NEW ELECTRICAL DEVICES, FITTINGS, 
st AND PLANT. 5 
Readers are invited to submit particulars of new or improved 


devices and apparatus, which will be published if considered of 
' sufficient interest. | 


Automatic Chemist. 


Mr. P. E. EpELMAN, New York, has patented a system of auto- 
'mátic chemical control which does some routine control work 
better than a college trained expert can. Products subject to 
'variations in process or from a variable source of eupply can 
be continuously maintained at a desired standard by this 
system. 

.. Tons of acid which formerly varied over a wide range despite 
intermittent tests by the plant chemist are to-day constantly 
"kept to close limits in pulp and paper mills by this invention. 
"Dyestuff,.soap, heavy chemical, brine electrolysis, and other 
^works can also profitably use this automatic control. | 
In the case here shown by way of example it is desired to 
“produce а 2 per cent. sulphpric acid mixture from variable 
sources of supply, Instead. of having a chemist make -his 
determination and set the valves by hand. intermittently. 
electrodes are used, associated with compensated electrical con- 
trol- circuits which overcome obvious difficulties, to make in- 
stantly the proper adjustment as needed to keep the materia] 
to a standard. The apparatus is operated by the fluctuations 
of / the material itself; Ву referring to fig. 1 it will be 
-geen that any variation in the product will itself operate con- 
-tacté -suitably retarded against transient effects to control 
automatically the cause of the change and restore the 
normal condition: In the instance illustrated, if the acid 
solution becomes too strong the electrically operated valve 


"seriously alters the minimum fusing current. 


shuts off a corresponding portion of the reagent supply; or, 
vice versa, in case the resultant becomes even slightly too 


SUPPLY 


2 3 ACID 2 100005 . 
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| ` Fic. 1.—Attromatic CHEMIST. 


weak. Acid-proof electrodes inserted in the material to be 
controlled are provided with temperature compensation and 
thermic control where necessary. The only remaining factor 
to alter the conductivity between the electrodes is the chemical 
content. As shown by Kolrausch and others the conductivity 
varies over almost a straight-line curve within limite for many 
weak solutions. Other cases have different relations of. con- 
ductivity to composition, the effects being particularly marked 
at end points, brine saturation, &c. | | . 

Tho automatic chemist is an assistant and aid to the trained 
chemist because it relieves him of routine control work and 
permits delivery of standard products at less cost than by non- 
automatic methods.—Scientific American. 


Welco Fire Stoves. ` : 


Ix May last the Welco Patents, of.150, Alma Street, Bir- 
mingham, took over the patents and inventions of Mr. E. A. 
Welch for convertible fire-&toves, &c., and put the business on 
а firm financial basis; the commercial side was organised on 
up-to-date lines, and a new factorv is being equipped for the 
production of the fire-stoves and other equally interesting lines 
which are in contemplation. The firm has now produced a 
second model, listed as Nos. 21-96 according to finish (figs. 9 & 


Fias. 2 AND 3.—WELCO PATENT " STOVE-FIRE." 


4 


3), intended to be used more as a stove than as a fire. ‘The chief 
points of difference consist in the use of an all-steel body. 
eliminating the heavy cast-iron front, with a circular opening 
into which a 2-pint kettle fits, conserving the heat that is 
wasted in the more ornamental pattern previously marketed. 
Tests show that two pints of water can be boiled in 9 or 10 
minutes with a loading of 1,000 watts. 

The makers point out that vessels with highly polished 
bottoms are not suitable for use on the stove-fire; by giving 
the bottom a thin coat of dull black a saving of 20 per cent. 
of the energy can be effected. | 


В.Т.Н. Time-Limit Fuses. 


The patent time-limit fuse was introduced by the BRITISH 
TuoMsox-HousToN Co., Lrp., Rugby, as a device for obtain. 
ing іп a simple manner a delayed action in an ail switch, so 
that the circuit would not be disturbed by momentary faults 
or temporary over-loads. By a recent improvement it has been 
possible to extend the range, and fuses are now made in emall 
sizes with reliable fusing points. Experience has shown that 
small fuses constructed of materials able to give a substantial 
time limit, of which pure tin is the best, are liable to oxidise- 
tion if loaded too near.to the fusing point. A thin skin of 
oxide is able to support the molten metal to an extent which 
/ ‚ This has been 
dealt with by coating the metal with a material which pre 
‘vents oxidisation, is not damaged by the minimum fusing cur- 
rent, but softens at the fusing temperature. Fuse links so 
treated can be made if required in sizes down to an ampere Өг 
less, and are as reliable as the larger sizes previously 'con- 
structed. The new treatment is now given to fuses of al 
capacities as а guarantee against oxidisation. i 
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The time-limit fuse is connected in parallel with the trip 


coil of the switch, the trip coil being connected directly across 


] 
1 5 
\ * 


" the series transformer which operates it. With this arrange- 


ment practically the whole of the current from tbe trans- 


former normally passes through the fuse on account of the rela- 
tively high impedance of the trip coil. Should an overload of 
sufficient magnitude occur on the circuit, the current will melt 


the fuse link and then pass through the trip coil, at once trip- - 


ping the switch. The length of time required for the fuse 
link to melt is proportional to the heating effect of the cur- 
rent passing through it, so that a delaying action rapidly de- 
creasing with increase of current flowing in the circuit s 
obtained. : | 

Selective action ір the distribution circuits шау be obtained 
by suitably choosing the fuses. By placing a solid link in the 
clips. the overload device is short-circuited and the oil. switch 
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Кто. 5.—PRINCIPLE ON WHICH | 
TIME-LIMIT Fuse WORKS. 


Fic. 4.—TiME-LIMIT FUSES 


= MoUNTED on Ош SWITCH 
e ESCUICHEON. 


then becomes non-autumatic. By removing the links from Ше 


— clips the oil switch will operate instantaneously without any 


time element. This is useful in emergency conditions. 


example, it is possible to try a doubtful feeder with the device 


arranged to trip instantaneously, finally putting the fuse in 
dreuit when satisfied that the feeder is sound. This will 
ensure the faulty feeder being tripped out with a minimum 
disturbance to the system, should a fault develop. | 

The time-limit fuses are contained in glass tubes with sub- 
stantial metal ends. The tubes are backed with opal, so that 
the condition of the fuse is clearly visible against the white 
background. The fuses are standardised from 1.5 to 30. 
amperes minimum fusing currents. 


Improvements in Fuse Contacts. 


Messrs. Frank THORNTON & Co., of 16, Bridge Street, Burn- 
ley, have sent us particulars of an improvement in electrical 
switches and fuses which they have patented. As shown in 
the accompanying figure, it consists in the provision of corre- 
sponding burrs and recesses in the contacts, tending to keep 
the parts securely in position. Some of the advantages claimed 
for the device are as follows:—The possibility of failure of 
- supply occurring where vibration may cause the dropping out 
of the replacement bridge of any fusegear is prevented; the 


Fic. 6.—IMPROVEMENT IN Fuse Contacts. 


Gen of the bridge is attended by a more positive action; 
the improvement can be made in the original stamping process, 
uu entailing any addition to the manufacturing cost; 
addition of the burrs and recesses will not affect the cur- 

Tent carrying capacity adversely; existing fuseboards can be 
economically fitted with the new type spare parts; and the 
DProvement will not in any way impede the speedy replace- 

| оша а fuse. bridge. It is equally applicable to switches of 
: hi Knife ” pattern, and may take a variety of forms, of 
Which one is illustrated in fig. 6. | 


vol. 85. No. 2176, Aveusr 8, 1919] THE ELECTRICAL. REVIEW. 


For 


—U— H— aon aes o 


z NE INPS UE UL . rs "tene 7 „2 
BUSINESS NOTES. ==: 
: d NOCET DE wn Gos 
German Activity in Italy.—The much debated .disv. 
cussion as to the possible flooding. of the Italian market, with 
German goods is attracting much attention in’ Genoese industrial 
circles. Agents who visit the British Chambers of Commerce 
often comment on the offers coming from Switzerland, ostensibly - 
from Swiss firms, but in reality from German firms who, in'many ' 
instances, have goods already on the frontier waiting for delivery 
into Italy. These firms, according to a statement by H.M. Com- 
mercial Counsellor at Rome, published in the Hoard of Trade 
Journal, are willing to give Italian houses three months’ credit at 
l per cent. interest, and quote prices for the goods delivered in 
Genoa. whereas British firms quote f.o.b. London and prices 
sterling instead of lire. It would be of great advantage to 
Italian houses if British firms would state prices in terms of the 
purchasing country. Although the exchange in Italy is still very 
high, it is thought that in a few months’ time the value of the lire 
will be higher, consequently relieving the present difficult trade 
conditions between Italy and England. Italy is at present in need 
of various classes of goods, including chemicals, machinery, and 
heavy oils, - | | 


Prices of Leather Belting.— Hitherto it has been the 
English custom to sell leather belting chiefly by weight, and, where 
sold by measurement, leather belting has usually been sold without 
any specified thicknesses. As both of these systems are open to / 
objection from a buyer's point of view, and have weak points 
compared with some of the Continental systems, the Federation of 
Leather Belting Manufacturers of the United Kingdom have 
decided that, after September 1st no leather belting shall be sold, 
except on the basis of the new National Price List, which quotes 
for all widths of belting per ft., with thicknesses specified according. 
to the customers’ requirements and the purpose for which, the 
belting is intended. Copies of the new list will be circulated to 
all buyers in the kingdom before September Ist. proc xs 


Case-Hardening With Gas.— THE Davis FungNacE CO. 
have sent us some data regarding the consumption of gas in case - 
hardening with one of their special Revergen " furnaces, which | 
is provided with regenerators of specially efficient design, and is 
tired with town gas at ordinary pressure, the air being introduced” 
to the furnace at a alight pressure. The material was to be charged 
into a cold furnace, raised to 900° C., and maintained at that tem 
perature for eight hours to give the necessary depth of case; the 
work consisted of automobile gear wheels, packed in six boxes, the 
total weight being 713 lb. The required temperature was attained 
in 70 minutes from lighting up, the gas required to raise the furnace 
and charge from cold to 900° being 925 cb. ft., or 1°29 cb. ft. per 
lb. The average consumption to maintain the temperature was ' 
0°46 cb. ft. per Ib., and the overall gas consumption for this run of 
9 hours 10 minutes was only 1'8 cb. ft. per Ib. of load. aU 


The Yellow Trade Peril.—Addressing the China Asso- 
ciation in London, last week, Mr. F. Anderson said that for the , 
last two generations China's foreign trade had nearly doubled 
every 10 years, and there had been a considerable increase in her 
manufacturing and mining industries. In this country far too ` 
little attention was paid to the future industrial competition of 
the East with the West. There was a population of 800,000,000 . 
in the East, who were entering into the ‘industrial race. Formerly . 
the West had the advantage of cheap capital, but that advantage - 
had already been lost. Industrial wages in the West were 10 times 
as high as in the East, and working hours were a great deal: 
shorter. Unless steps were were taken ‘to. balance the scale 
more evenly, sooner or later a difficult position would arise. Daisy. : 
Telegraph. Каша Cd od ques 


Japanese Enterprise in Brazil.— Considerable interest. 
has been aroused in Brazilian commercial circles by the-viait to 
Brazil of the Vice-President of the Chamber of Commerce of Tokio. - 
He has been received at a special session of the Rio de Janeiro : 
Commercial Association, to which -he was accompanied by the 
Japanese Minister. In reply to a speech of welcome he referred in . 
eulogistic terms to the great future which Brazil offered as a 
market for Japanese manufactures, and stated that on his retutn 
to Japan he would endeavour to bring about a visit of Brazilian 
delegates to that country. The Japanese Minister also addressed 
the assembly and, in the course of his speech, referred to the 
monthly service which Japanese steamers already maintained with’ 
Brazil, and which would shortly be increased. Не also expressed 
great hopes as to the strengthening of commercial relations 
between the two countries which would result from the opening of 
the branches of the Yokohama Specie Bank in Brazil, for which a ^ 
charter had already been solicited from the Brazilian Government. ' 
— Board of Trade Journal, E: 


Purchases of Rails in America.— According to the 
Financial Times, Mr. John Hodge, M.P., Secretary of the British 
Steel Smelters' Union, does not blame the London United Tram- 
ways Co. for purchasing American rails from Baltimore. Express- 
ing his views to а Press representative, he said: — Shipbuilders 
and bridge builders are all clamouring for steel, and, so far as the 
tramway company is concerned, you cannot blame them for buying 
rails in the cheapest market. Everything is against us —the price 
of coal and the price of raw materials. Labour troubles are having ' 
their effect. The only thing is that we ought to protect our own’ 
market in the same way as thé Americans do: 


. Ы 


Кот соусы сс ыру Ыг шеш ых сс ос» ысы ых сы „с ш о ысышы ы гыл , —.. . .. ыст — — BEETLE EAT ET AT ROLES 


174 


THE ELECTRICAL REVIEW. [Vol. 85. No. 2,176, AUGUST 8, 1919. 


Onr Foreign Business Visitors.—The Foreign Office 


has notified the Association of Chambers of Commerce that com- 
mercial missions, composed of buyers from Chile, Italy, and 
Switerland, are visiting the principal cities in Great Britain.— 
Financier. | 

Viscount Milner on Our Industrial Position.—In the 
course of a debate in the House of Lords, on the second reading of 
the Finance Bill, Lord Milner, replying on behalf of the Govern- 
ment, said, in regard to the general outlook of our national 
industry, he agreed that the result of the war had been to bring 
about more rapidly a position which in any case was bound to be 
brought about in the course of a certain number of years—that of the 
industrial predominance or pre-eminence among all the nations of 
the world of the United States of America. It was bound to come. 
But Lord Crewe seemed to think that the position of this country 
in comparison with other great industrial countries had been 
ruined by the war. If this were the only great industrial country 
with a heavy debt and an immensely-increased burden of taxation, 
he would agree that our position had been considerably worsened. 
But, serious as was our financial position, there was no other 
country except the United States of America which had anything 
like tbe same chance of carrying its burden without an absolutely 
crushing taxation. It was his profound conviction that, serious as 
was the country's financial position, it was not a dangerous 
position, always provided that we remained a constitutionally- 
governed, progressive nation, and did not go down the terrible road 
to which some of the Continental countries of Europe were 
trending ; and in the next place, providing we made the maximum 
use of the great advantages we possessed in the skill of our work- 
people and our great scientific achievements. The danger which 
threatened this country was social and moral. rather than material. 
By the improvement of our industrial machinery we might attain 
a yet higher degree of prosperity than we had in the past—not 
comparatively, because he did not suppose we should ever be the 
first industrial nation of the world again. In this connection he 
attached immense importance to the development of our Empire. 


Mannfacturing in India.—4A Calcutta correspondent of 
the Times Trade Supplement issues a warning from India respecting 
the effect upon foreign markets of attacks on capital at Home. 
He says that the war has played mischief with our markets abroad, 
and adds :—" In China the Japanese and Americans have got a 
firm hold. Here in India we are all out to manufacture locally, 
and new companies start every week. Thornycrofts are opening a 
factory here; Marshalls, the great boiler and machinery makers, 
are erecting a great factory to manufacture in Calcutta; Vickers 
are going to start, in Bombay, a new iron and steel company. and 
will produce steel girders and plates, &c.; the Standard Wagon 
Co. will make railway wagons, and one of the biggest locomotive 
makers will erect a factory here. Everything is conspiring to 
make things hard for the home manufacturers, and then one reads 
of strikes and idleness and a dreadful false prosperity that is 
really nothing more nor less than mortgaging one's property and 


then making merry on the proceeds. The only remedy seems to 


be fair wages from capital and fair work from labour, with real 
co-operation so that by large-scale production the extra cost may 
be spread over a larger output." 


New Titie of the British Westinghouse Co.—The 
Vickers Electrical Co., Ltd.—The shareholders of the British 
Westinghouse Electric and Manufacturing Co., Ltd., have received 
official intimation that the name of the concern as from October, 
1919, will be VICKERS ELECTRICAL Co. LTD. It will be 
remembered that at the meeting of the company held in May (see 
ELECTRICAL REVIEW, May 23rd, 1919, page 605), it was stated that 
the name Westinghouse was to be dropped under the revised agree- 
ment entered into with the American company. The adoption of 
the title Vickers Electrical Co., Ltd., is stated to be the natural 
corollary from the recent amalgamation of Vickers, Ltd., with the 
Metropolitan Carriage, Wagon and Finance Co., Ltd., the former 
company thereby becoming the controlling factor in the affairs of 
the company. A meeting was called for yesterday, to pass a 
5 changing the name of the Westinghouse company 
as above. 


Import Prohibitions.— The President of the Board of 
Trade and the Leader of the House have been pressed again and 
again lately to state the Government policy respecting future 
trade. It is expected that a statement will be made in the course 
of a day or two now. So far as we have gone, the newest piece 
of information was given by Sir Auckland, last week, when he 
said that the prohibitions under which importers were working 
were limited in time to September Ist. Though he was not yet in 
& position to state what import policy would be in operation after 
Beptember lst, he was prepared to give an assurance that "if 
restrictions are still in existence, the permissible rate of importa- 
tion of articles now restricted will be noless between September 1st 
and the end of the year than it is at the present time." 


German Goods for England.—The Times for July 30th 
says that the Nieuwe Rotterdumsche Courant learns that an agree- 
ment has been made between an important British syndicate and 
the Dutch trading company, Messrs. Blass & Groenewegen, of 
Utrecht, with the object of making wholesale purchases of German 
metal products for immediate export to England. The newspaper 
adds that this transaction is of great importance for Dutch com- 
merce, because it is apparent that through the continuous rise of 
the American rate of exchange on London, and the increasing 
difficulties in industrial life in England, British merchants have 
béen compelled to apply to the Continent for supplies of goods, 


Our Export Trade.—In reply to a question in Parlia- 
ment, last week, the President of the Board of Trade said he was 
aware of the urgency of re-establishing British export trade to the 
countries which were not in a position to pay at present by means 
of exports for essential imports. Sir Auckland, according to the 
Times, said that a scheme had been prepared in consultation with 
banking and trading interests under which the Government would 
set up an office to provide sterling credits in approved cases where 
it was found impossible to obtain sufficient facilities through the 
ordinary business channels. It was hoped that certain representa- 
tives of those interests which had already been consulted would be 
willing to assist the office in an advisory capacity. Full particulars 
of the scheme would be made public as soon as certain outstanding 
points of detail had beon settled. 


Fire.— It is reported that the offices of Messrs. Balfour, 
Beattie & Co., engineers, at Clipstone Military Camp, near Mansfield. 
was destroyed by fire on August Ist. 


Electrical Goods in South Africa.—In its comments on 
the market for electrical goods. the S.A. Mining and Engineering 
Journal for Juve 28th, states : —" Tubing is even scarcer now than 
last week and commands practically any price. Dealers are 
anxiously awaiting stocks which arrived at the coast some 12 to 14 
days ago from oversea. In the meantime, in the absence of tubing. 
& casing made locally of wood is being used as a substitute, which 
experts state should last 10 or 15 years, although of course its use 
is expensive in comparison with regular tubing. Country orders 
are still plentiful, and business i» only curtailed by the dearth of 
tubing." The writer refers ‘to a discussion at a Town Council 
meeting on June 24th, in reference to purchasing electric lamps to 
the extent of £2,291. A member in moving that the requisition 
be referred back. pointed out that the prices quoted were the same 
in every case. He was aware that a ring existed, but he claimed 
that it would be broken within a week, so that by deferring the 
matter it would be possible to secure the lamps at a cheaper cost— 
for example, lamps quoted at 20s. d. a dozen there could be obtained 
at the coast for from 10s. to los, a dozen. The chairman of the 
Tramway Committee said the purchase was recommended on the 
advice of the technical experts, who claimed that in view of the 
fact that the merchants had sufficient stores to me-t Union 
demands for two and a half years prices were as low now as they 
would be for some time. Eventually it was decided to айор> the 
recommendation to purchase at the price before-mentioned. 


Canadian Trade Statistics.—Statistics laid before the 
Canadian Parliament by Sir Thomas White in hia annual Budget. 
speech. set forth in a very clear and conclueive manner the growth 
of Canadian trade aince 1913. These show that the total trade of 
Canada more than doubled during the 1913-19 period. The figures. 
being for merchandise only, are as follows :— 


Fiscal year ended Imports Exports (domestic) Total 
March 318, for consumption. and foreign. trade. 
1913 Ld. zs га 670,089,066 377,068 355 1,047,157, 421 
1914  .. 2% : 618,457,146 455,437,224 1,073,804 365 
19 iV 962,543,776 1,586, 169,792 9,548 713,538 
1919 (unrevised) 916,443,332 1.253, (80, 170 2,13. 523,502 


During the 1913-19 period Canada's total trade with the United 
Kingdom was practically doubled, rising from $308,903,639 to 
$604,950,192. The increase was in exports, which were more than 
trebied; imports from the United Kingdom dropped from 
$138,741,736 to 873,029,215. Figures for trade with Great Britain, 
are as follows :— ' 


Fiscal year ended Imports Exports (Canadian 
March 8st. for consumption. produce). Total. 
1918 ee yè ws 135,741, 736 170,161,903 BOR, 90.639 
1914 ave aie Ys 132,070,362 215,253,969 347,324,331 
1918 ~ n. s 81,902,103 845. 480,069 926.782.472 
1919 (unrevised) 73,029,215 E31,920,977 604,950,192 


Canada's trade with the United States underwent & remarkable 
expansion during this period. Indeed, last year her trade with the 
Republic was equal to 55 per cent. of the total with all countries. 
Exports more than trebled, while importa from that country were 
increased by 75 per cent. The totals are as follows :— 


Fiscal year ended Imports x ports (Canadian 
March 31st, for consumption. produce). Total. 
1913 - ka * 435,770,081 139,725,953 575, 496.034 
1914 es a e 395 565,328 163,372.825 55. 9: NM. 1535 
1918 - ^ 791,906,125 417,812,897 1,200, 718,132 
19319 .. .. .. 746,940,654 464,923,170 1.201, 863,824 


In the fiscal year 1918, Canada's total trade with the British 
Empire was 5], 016.821.857; with foreign countries it wa 
81.485.727.798. In 1919 her trade with the British Empire was 
$719,990,205 ; with foreign countries it was $1,404,067,033. Е 


Book Notices.—Scieutific Paper of the Bureau of 
Standards. No. 334. "New Formsof Instruments for Showing the 
Presence and Amount of Combustible Gas in the Air."—This paper 
contains a description of experimental work upon the combustion 
of gas at the surface of an electrically-heated wire and the applica- 
tion of this phenomenon to the design of instruments for detecting 
the presence, or indicating the amount. of combustible gas in the 
air. Washington: Government Printing Office. Price 15 cen“s. 

How to Lay-out Turret Lathe Tools.“ Second edition. Рр. viii 
+ 167 + figs. 166. Coventry: Alfred Herbert, Ltd. Price ts. 

"Steel Structures." July, 1919. Quarterly Journal of the Steel 
Structural Section of the British Engineers’ Association. London: 
32, Victoria Street, SW. 1. 6d. 


New French Company.—A new company has lately been 
formed at Fontenay-sous-Bois. near Paris. with а capital of £16,000, 
and the title La Société des Phares et Equipments Electriques, to 
manufacture electric lighting sets and other equipment for motor 
cars, 
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Liquidations.—THomPson & GINGELL, LTD., 61, Cheap- 
side, London, E. C., electrical engineers.—In pursuance of the pro- 
visions of the Companies (Consolidation) Act, a meeting of the 
creditors was held, last week, at the offices of Messrs. Poppleton, 
Appleby & Hawkins, 4, Charterhouse Square, E.C. Mr. E. H. 

awkins, who presided, stated that at a meeting of the creditors 


it was decided that the concern should go into voluntary liquida- 


tion, and that he and Mr. Taylor should be appointed as the liqui- 
dators. In accordance with the wishes of the creditors, the share- 
holders passed resolutions in favour of volantary liquidation, and 
he and Mr. Taylor were appointed as liquidators. According to 
figures which had been prepared, the liabilities amounted to 
£3,437, while the assets were set down at £8,125, being made up 
as follows :—Stock, £3,045; plant and machinery, £719; beok 
debts, £310; motor cycle and sundries, £81 ; amount due from 
directors, £212; office furniture, £102; and value of patent, 
£3,500. The assets were subject to debentures, which had been 
issued, of £2,000. A receiver had been appointed on behalf of the 
debenture-holder. Mr. Hawkins said that the company was only 
registered on March 27th of the present year, with a nominal 
capital of £20,000, divided into shares of the face value of £1 
eanh. On the day of the registration an agreement was entered 
into by which Mr. Thompson agreed to transfer a patent to the 
company, the purchase price beiog discharged by the issue of fully- 
paid shares. Mr. Thompson received 10,010 shares, while Mr. 
Gingell was allotted 6,990 shares. The balance of 3,000 shares 
were issued to the debenture-holder as a consideration for the 
advance by him of a sum of £2,000, which was to be used to 
discharge the formation and other expenses of the company, and 
he was also to be secured by debentures which were subsequently 
issued. On July 3rd a petition for the compulsory winding-up of 
the company was filed by Messrs. Tredegar, the principal creditors. 
With regard to the money advanced by the debenture-holder. it 
&ppeared from the books of the company that £470 was advanced 
before the company came into existence, in order that certain 
expenses might be met. The first debenture was issued on 
April 9th, for £1,000, and at that date £500 of the amount it 
secured had previously been advanced. In view of the fact that 
the principal creditors presented their petition within three months of 
the issue of the debenture, he did not think that the debenture-holder 
could support a claim to the money he had advanced prior to the 
debenture being issued. With regard to the shares issued to the 
debenture-holder as fully paid, the liquidators had taken the 
opinion of counsel on that matter. They had been advised that 
shares could not be issued at a discount. and that they should be 
paid for, and under those circumstances it looked as if the holder 
was liable to pay £3,000 to the company. The receiver for the 
debenture-holder was disposing of certain of the assets. The 
chairman added that he thought action should be taken to test 
the validity of the debentures and also to settle the question with 
regard to the creditors. He suggested that the liquidator should 
be given an indemnity in respect of costs in connection with the 
actions. The principal creditors stated that they were in favour of 
action being taken as suggested, and Mr. Hawkins pointed out 
that if the actions were successful the creditors would probably be 
paid in full. After a short discussion, the creditors approved of 
the voluntary liquidation of the company, with the liquidators 
already appointed, and also expressed the opinion that an indemnity 
equal to 5 per cent. of the creditors’ claims should be given to the 
liquidators in order that the legal proceedings might be commenced. 
The following are creditors :— 


Fish & Co. > .. £B Hampton &Co. .. . £165 


Ward & Goldstone s - 142 Metal and Hardware Co. ba 42 
K. &C. E. Supply Co. .. 24 43 Ballantyne & Co... as s 15 
Gestener & Co. .. bs z 85 Johnson & Co. 1% T 61 
Efandem Co. ~ ЕА 2a 19 Edison & Co, zi ES die 87 
Tredegars, Ltd. ; . . 1,309 Hogan & Wardrop AR zs 2.6 
Mansell, Ltd. - ix 5 125 Smith, Н. %/.,&Со. .. я 291 
Mackintosh Cable Co. .. dis 853 

RicHaRD WADE, Sons & Co, LTD., Hull.—Winding up 


voluntarily. Liquidator, Mr. G. S. Y. Ferguson, Hull. 
creditors, August 12th. 

Dick's ASBESTOS Co., asbestos merchants and manufacturers, 47, 
Fenchurch Street, E.C.—Messrs. W. F. Dick and J. A. Dick have 
dissolved partnership. Mr. W. F. Dick attends to debts, &c. 


Meeting of 


Bonus Shares and Super Tax.—In regard to the recent 
decision in the Courts that bonus shares issued out of profits are 
exempt from super tax, the Chancellor of the Exchequer says that 
it is proposed to appeal against this decision. 


The B.I.F. at Birmingham.— Attention may be directed 
to the official and national character of the British Industries Fair, 
especially the two provincial sections. The municipality of Bir- 
mingham and the Chamber of Commerce of that city who, under 
the auspices and with the support of the Board of Trade, are organ- 
ising that city's section, are anxious that it should be known that 
the British Industries Fair (Birmingham) is actually a part of the 
Exhibition held at the same time (February 23rd to March 5th, 
1920) in London and Glasgow. The Birmingham Schedule includes 
electric light fittings and accessories, table lamps, hall lamps, 
standard lamps, including appliances and apparatus and glassware 
appurtenant thereto. Only goods of British manufacture are 
allowed, and no productions which come within the description 
named above can be shown anywhere except in Birmingham. The 
city is allotting all its available public buildings to the Fair. 
The Council invites early applications for space, and communi- 
cations should be sent to the General Manager, Chamber of 
Commerce Buildings, Birmingham. The Fair will be visited by 
buyers from all parta of the world who have been invited by the 
Board of Trade. 


Catalogues and Lists.—'"Z" ELECTRIC Lamp Manv- 
FACTURING Co., LTD. Southfields, London, S.W. 18.— We have 
received specimens of postcards, billheads, and labels (adver- 
und the Z lamp), which the company supply overprinted for 

ers. 

THE GENERAL ELECTRIC Co., LTD., 67; Queen Victoria Street. 
London, Е C. 4.—Pocket booklet entitled Summary of the Allies 
Peace Terms to Germany." Ten pages are devoted to extracts of 
the terms, two to important events of the war, while the inside 
and outside back covers make reference to Osram Jamps. In this 
last connection a warning is given that as foreign-made Osram 
lamps may be offered for sale in this country now that Peace is 
signed, the purchaser should note that only Osram lamps bearing 
the initials G.E.C. are of genuine British manufacture." 

BRITISH-THOMSON HousToN Co., LTD., Rugby. Descriptive list 
No. 4,451A gives full particulars of the company's patent time- 
limit fuses, which are used extensively for industrial purposes and 
on large power distribution systems. 

Messrs. DRAKE & GORHAM, LTD., 67, Long Acre, London, W. C. 2. 
—Twelve-page pamphlet (No. 265) containing a fully illustrated 
account of the Geyser electric washer and wringer. 

A. C. CUTTING AND WELDING Co., LTD., 25-27. Theobald's Road, 
London, W. C. 1.—Brochure giving particulars of portable cutting 
and welding machines and electrodes, also price list of coated 
electrodes and machines, with illustrations of work done and 
testimonials from users. 


" Freezor" Electric Fans.—THE GENERAL ELECTRIC 
Co.. LTD., inform us that they are able to give the trade prompt 
delivery of the more largely used patterns of Freezor electric 
fans. As is generally appreciated, the difficulties to be overcome 
by manufacturing concerns in the transition from war work to 
normal production are very considerable, and especially is this so 
in the case of the G.E.C. " Freezor " Fan Works at Witton, near 
Birmingham, where, during the war, the whole of the manu- 
facturing facilities previously devoted to the construction of 
electric fans were concentrated on the production of material for 
war requirements. By new and increased manufacturing facilities 
and by special concentration Of effort substantial stocks of several 
of the most popular types of Freezor fans have been accumulated. 
Included are deak-pattern fans with 94-in. and 12-in. diameter 
blades for D.C. circuite, and with 12-in. diameter blades for A.C. 
circuits. As a ceiling fan the Koolah is recommended, and for 
ventilating large apartments, steamships, restaurants, &o., where a 
considerable amount of air has to be dealt with, Freezor box 
blade exhaust pattern fans, with blades from 12 in. to 60 in. 
diameter are available for either D.c. or A.c. The pre-war range of 
* Freezor " fans is still available, though immediate delivery of the 
types not specified above cannot be promised. 


The Rhine Army and Home Conditions.— Mr. Harry 
Dubery, Labour Adviser to the National Allianceof Employers and 
Employed, has just returned from an extended visit to the British 
Army on the Rhine, where he has been delivering a series of 
lectures to the troops on behalf of the Education Department of 
the War Office. 

Describing the general attitude of the troops, Mr. Dubery says :— 
" One found considerably less dissatisfaction among the Army of 
the Rhine than existed in the Army in Frazce and Belgium last 
November and December. A great many of those who wanted to 
be demobilised at that time, have, of course, gone. "There is still, 
however, a keen desire for demobilisation among the bulk of the 
remainder, but it is substantially modified by the reports of how 
things are in England; the rank and file feeling that even though 
they object to the Army, and are anxious to be demobilised, they 
may, perhape, drop temporarily into worse conditions because of 
the industrial unrest at home. The men, as a whole, while not 
sympathetic with the Labour unrest at home, are certainly not 
antagonistic thereto, being mainly consumed with a desire to share 
in the proceeds of the agitation should it be successfal. The officers, 
however, as a class are much more concerned, and bitterly resent 
a condition of affairs which, they say, makes their re-employment 
in civil life at a reasonable salary exceedingly difficult, because 
most of them wish to enter that professional middle-class which 
has been so hardly hit by the rise in the cost of living—which 
they hold is at least partly due to the high working-class wages — 
and the incume-tax, while, as a class, it has received less in 
increases than any other section of thecommunity. They presume, 
also, that the signs of activity of the re-awakening of industry in 
Germany, will mean, presently. that the oontracts in neutral 
oountries will be lost to Great Britain, and that we shall steadily 
approach & parlous condition at home in which they will be 
involved. In spite of this, however, most of them are anxious for 
demobilisation, and are prepared to take the risks. They reason, 
many of them, that the Army in peace time keeps them fairly 
busy all day long on comparatively unimportant matters, and 
prevents them getting down for several hours at a stretch, to 
educationa] schemes which would improve their chances in the 
professional Labour market.” | ' 


Bankruptcy Proceedings.—LOUIs ALFRED THOMSON, 
lately trading as Saville & Walton, electrical engineers. 59, Victoria 
Street, Westminster.—At the London Bankruptcy Court, on July 
29th. Mr. Registrar Mellor granted an order of discharge, subject to 
a judgment for £40. According to the Official Receiver's report, 
the applicant having served with the Imperial Yeomany in South 
Africa, returned to this country in 1901, and obtained employment 
with a firm of electrical engineers. In 1910 he commenced a similar 
business, without capital, in partnership with one Nield, at Brenm's 
Buildings, Chanoery Lane, under the style of Saville & Walton." 
Branch businesses were opened at Cardiff and Cobham; thereafter there 
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was 3 loss, and in October, 1913 the partnership was dissolved on 
accounts showing a deficiency of £550 and Nield retiring from 
the business. The applicant in 1913 removed to 39, Victoria 
Street; the business was considerably restricted owing to trade 
disputes ; in August, 1914, he joined H.M.'s Forces, leaving the 
business to his manager, who closed it in May, 1915. The failure 
was attributed to loss on the trading before October, 1913, and 
May. 1915, heavy drawings, and loss on & speculation in linseed oil. 
As offences, the Official Receiver reported (1) insufficiency of asaets 
to equal 108. in the £ on the amount of the unsecured liabilities ; 
(2) trading in knowledge of insolvency ; and (3) contributing to 
the bankruptcy by rash and hazardous speculation. Mr. J. B. 
Knight, Official Receiver, atated that the sum of £40 had been 
paid into Court. and he was willing that the bankrupt should now 
have an immediate discharge. His Honour made an order in 
these terms: 


Non-Ferrous Metal Industry Act.—A list of further 
additions to licences granted under this Act is published in the 
London Crazette for August Ist. 


Glass Control Order.—The operation of the Glass 
Control (Consolidated) Order, 1917, and the Glass Control (Consoli- 
dated) Amendment Order, 1918, has been suspended by the Minister 
of Munitions, as from August lat. 


Optical Munitions Order, 1915.— Тһе Minister of Muni- 
tions has suspended, as from August Ist, the operation of the above 
order. 


Trade Announcements.— Misses. C. F. CASELLA AND 
Co., LTD, scientific instrument makers, have removed to 
49-50, Parliament Street, London, S. W. I. where their head office 
and showrooms will be situated. Needing larger manufacturing 
&ecomfnodation. they have built a new factory at Walthamstow. 
After four years.of work for Government requirements, they have 
now resumed private trade operations. 

THE MILLNS ELECTRICAL Co., of 17, Whitefriars Street, Е.С. 4, 
have been appointed sole London agents for the Arora Co.. of 
Loughborough. Large stocks of the Arora fires, boiling 
plates, &c., for all standard voltages, will be carried in London. 

Messrs. Drake & Gorham have disposed of their wholesale trade 
department to a separate company. In view of the goodwill 
attaching to the name, permission has been granted to the new 
company to continue its use, and it has, therefore, been registered 
as DRAKE & GORHAM WHOLESALE, LTD., with registered offices at 
67, Long Acre, W.C. 2, to which address all letters relating to 
wholesale business should be sent. 

THE ADAMENT ENGINEERING Co. have removed from 14, Market 
Place, to 11, Halliwell Street. Manchester. 

MEssns. BOORNE & Co., of 196, Deansgate, Manchester, have 
been appointed sole representatives for the sale of Messrs. Hamilton, 
Fould's & Co.'s W. H. Ironclad direct-current motor starters in the 
territory comprising Manchester and East Lancashire and Cheshire. 

Messrs. GUEST & Co., electrical engineers, of Rugby, have 
removed their business to 74-76, Danchurch Road. 

Messrs, A. VEBEY & Co., wholesale suppliers of electrical and 
allied manufactures, have taken London offices and stores at 52a, 
Bow Lane, Queen Victoria Street, E.C. 4. Manufacturers’ catalogues 
and price lista are desired. ; 


‚С LIGHTING AND POWER NOTES. 

Bexhill.— VEAR'S WORKING.— The report on the working 
of the electricity undertaking for the year ending March 31st last, 
shows a deficit of £884. Units sold were : private supply, 548,845, 
against 611.596 ; public lighting, 12,256, against 8,225; total cost 
per unit sold. 609d., against 5'1d. ; total revenue, £13,893, against 
413.171: total working costs. £9,377, against £7,869 ; gross profit, 
4 5.033. against £5,602 ; interest and repayment of capital, £5,401, 
against £5,404; total costs, £14,777, against £13,273 ; coal cost 
per unit sold. 1°52d., against l'id. Consumers connected during 
the year numbered 35, making the total 1,701 ; maximum supply 
demanded was 456 KW., against 503 Kw.; and maximum supply 
installed was 1,150 Kw, 


Biackpool.— PRICE INCREASE.—In view of the increased 
price of coal, electricity tariffs are to be advanced 40 per cent. 
above pre-war rates as from October lat. An increase from 25 to 
33 per cent. was made on July Ist. 

STRIKE.—In consequence of a refusal of their demand for 
increased pay, the electricians and fitters employed in the Corpora- 
tion electricity works went on strike, on Saturday. The dispute 
goes back for some time. The men contend that they are receiving 
less pay than is received for similar work in every other engin- 
eering shop in the district from Fleetwood to Preston, 


Bolton.— STREET LiGHTING.— Electrical energy required 
for street lighting in various districts is still being taken from the 
tramway trolley wires. This arrangement was only intended to 
operate during the war, and arrangements are now to be made to 
take the necessary supply from the Electricity Committee's mains. 

PRICE IN CREASE.— From the day of the increase in the price of 
coal, the price of electricity is to be increased by 0°2d. per unit. 

Bradford. — Mains ExTENIONS.— Extension of electric 
mains have been authorised, and will cost £2,312 ; also distributing 
mains, including transformer chamber equipment, £4,200 ; E. H. T. 
feeders, including tranformer chamber equipment, £1,203, 


Bristol.—Yrag's Workinc.—The accounts of the 
Corporation electricity department for the year ended March 31st, 
1919, show gross receipts, £169.313 ; gross expenditure, £122,226. 
leaving a gross profit of £47,086, which with £319 transferred 
from the redemption and sinking fund account, amounts to 
£47,405 ; interest and loan charges total £50.821, leaving a net 
loss оп the year's working of £3,416. The credit balance brought 
forward was £5,155, which with adjustment of income tax 
(1916-17 and 1917-18) £5,848, gave an available surplus of £11.003, 
which has been appropriated as follows —Loss on last year's 
working. 43,116: allowance to employés with the Forces. & 3,869 
special expenditure, £1,712; total, £5.997, leaving a balance of 
£2,006 to carry forward. The report states that the 3,000-Kw, 


` turbo-generator referred to in the last report has been out of 


commission for some months during the year owing to trouble 
originating with the wet air filters. This has been rectified at the 
expense of the manufacturers, but the department has lost the 
benefit of the greater economy which would have resulted had this 
machine been in constant operation. The new 6,000-KW. turbo 
alternator is expected to be working about the end of August. 
The extension of the buildings at Feeder Road is nearing com- 
pletion, and the boilers will shortly be erected. Several large and 
important supplies have been added to the system, and negotiations 
for many others are in progress. A further increase in the 
charges has been deferred, but will be brought into operation in 
rendering the accounts for the September quarter, 1919. It was 
deemed to be desirable to avoid increasing the charge so long as 
the additional expenses could be met out of the revenue balances 
brourht forward trom the previous year. Units sold amounted to 
26,269,745, a decrease of 569,835 units. 


Chester.— YEAR'S WorkiInc.—The accounts for the year 
ending March 25th last, show total working expenses amount- 
ing to & 16.675; balance carried to revenue account, £10,763; 
gross income. £28.718; net income, £1,206. Expenditure оп, 
and income from, electroculture was £23 and £44 respectively, 
Total unita sold numbered 2,718.891, against 2,917,148 ; public 
lighting. 97,579: tramways, 364,719 ; private consumers, 1,139,574 ; 
bulk supply, 1,116,989. Public lamps numbered, 946 ; maximum 
supply demanded, 1,410 Kw.; number of consumers increased by 
13 to 1.855, being equivalent in 8-C. P. lamps to 6,066 and 195.000 
respectively. Cost of fuel per unit sold was u'404d. ; wages. 0214d. ; 
repairs and maintenance, 0°185d.; the total costs per unit sold 
being 1:86d. | 


Croydon.— YEAR’8s WORKING. — The accounts of the 
Corporation electricity undertaking for the year ended March 316, 
show а net surplus of & 5. 081, or £4,340 in deduction of the loss 
in 1918 of £1,641. The loss in 1916 and 1917 was £2,007, so that 
the whole of the loss during the war hag been covered. For the 
present year, owing to increased wayes, no aurplus is anticipated. 


Dundalk.— VEAR'S Workinc.—The annual report on 
the working of the electricity undertaking for the year ending 
March 3lst last, shows working expenditure, £7,315, against 
45.353; interest on loans. £1,437, against £1.332: sinking fund. 
£2,250, against £2,290; total charges. £11,002, against £8.978. 
Receipts amounted to £9.585, against £9,345 ; gross profit, £2.270. 
against £3,992 ; leaving a deficit of £1,417, against a surplus of 
#370 last year. Total capital expended was £49,114; loans 
sanctioned, £49,000 ; and loans repaid, £10,150. Capacity of plant. 
740 KW. (exclusive of the battery): maximum load, 559 KW.; 
load factor, 18 per cent., against 17°9 per cent. Units generated 
numbered 1,226,234, against 1,090,607; units sold, 880.352, 
against 790,962; public lighting, 47,568; contract, 15,651; 
private consumers, 517.133 ; works cost per unit sold was 1'#45d., 
against D 21d. There are two storage batteries; No. 1 comprises 
126 " Sandycroft " cells. normal capacity, 600 ampere-hours ; No. 2 
comprises 240 D. P.“ cells, normal capacity, 600 ampere-hours. 
No. 2 is in excellent condition, but No. 1 is in a hopeless state of 
collapse, and subject to a loan being obtained, all plates of this 
battery will be entirely renewed before next winter, at а cost о 
41.100. ö 

DIKSEL ENGINES. — Of the five Mirrlees- Diesel oil engines 
installed. two are four-cylinder 320 H. P., aud three are three- 
cylinder 150 H.P. Working hours during the year ending March 
31st last, totalled 1.778, against 1,631 in the previous year, the 
total since erection being 1.555. For the year under review the 
total cost of repairs was £679, against £297 ; cost per unit sold, 
0185d., against 0'09d.; fuel oil consumed, 408 tons, against 
382 tons. і í 

With the exception of No. 1 storage battery, the entire plant is 
in good running condition, all maintenance charges during the 
year having been paid out of revenue. The upkeep of the Diesel 
engines, which formed the bulk of these charges, was exceptionally 
heavy during the year, due to the use of tar oil as fuel. The 
operation of the engines with this oil has imposed a constant strain 
on all concerned with the running of the plant; scarcely a¢ 
passed but one or more of the engines had to be shut down due to 
some defect. The supervision and labour involved in maintaining 
the engines to give even fairly reliable running is fully 100 pet 
cent. greater thau was the case when American crude oil was used, 
Apart altogether from its deteriorating effects on the various 
engine parts, the tar oil itself is both dirty to handle and difficult 
to store. To maintain the oil at a temperature of not less than 
60° F. in the storage tank the waste heat in the exhaust gases 
from the engines was ut lised to warm the tank, and has proved 
entirely successful, and no trouble whatever was experience 
during the entire winter of 1918-19 from deposits of napthajene in 
the oil supply pipes and the pulverisers of the engines. Another 
trouble experienced during cold weather was the presence of W 
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in the oil ; this has not yet been remedied. Owing to the specific 


gravities of the oil and water being practically the same, it has 


been found impossible to separate out the water which forms into 
pockets that remain submerged at various depths in the oil. Occa- 
sionally one of these water pockets emerges into the supply pipe 
to tho engines, and then troubles accumulate. On one evening. 
about a week before Christmas, at the height of the peak load. 
only one of the five engines could be kept running. the fuel pumps 
in all the other engines having become water-logged ; had it not 
been for the storage batteries, the entire town supply would have 
heen dislocated. Troubles from piston seizures also occurred fairly 
frequently, in spite of the fact that every engine was stripped and 
thoroughly overhauled twice during the year. On account of the in- 
creased heat of the combustion of tar oil, carbonised deposita on 
the inner surface of the cylinders are much heavier than when 
ernde oil is burned. These deposits clog up the various lubricating 
passages very quickly ; hence the piston seizures. However, these 
disadvantages were fully compensated for by the saving in сові of 
tar oil as against what it would have cost if the exclusive use of 
American crude oil had been continued. Durinx the year, 382 tons 
of tar oil and 26 tons of crude oil (for ignition purposes chiefly) 
were consumed, at a total cost, including freight and handling 
charges, of £2,665. Най а similar quantity of crude oil only been 
consumed, the total cost would have been 408 tons at 234s. 4d. per 
ton, or £4,780. The total saving effected by the substitution of 
tar oil therefore represents £2,115: while, after allowing 
for extra labour, and for extra wear and tear of the engines and 
storage batteries, and also for the annual charges of interest and 
repayment of the amount expended to adapt the engines to burn 
this oil, the ле? saving represents at least £1,200 per annum. 

The substitution early in the year of a special type of pulveriser 
and flame plate on all the engines effected a considerable reduction 
in the use of American crude oil for pilot ignition of the tar oil. 
The special adjustment of the enyines were carried out during the 
March quarter of 1918; throughout this and the two preceding 
quarters. the proportion of ignition oil consumed averaged 17°9 per 
cent., while for the succeeding three quarters the average was as 
low аз 262 per cent.—a figure which. it is believed, is unequalled 
он any other Diesel plant in the United Kingdom. The marked 
increase shown during the March quarter of 1919 was wholly due 
to the Belfast strike. During that period all supplies of tar oil 
were suspended, and. crude oil had to be used exclusively on all the 
engines. These rushed change-overe entirely upset the fine adjust- 
ments of all engines for some time, but it is hoped to again obtain 
the best economical running of the engines during the September 
quarter of 1919. 


Éaling.—PRicE IxcREASE.— The price of electricity is 
to be increased from Sd. to 10d. per unit. 


Elland.— PRICE INcREASE.—O wing to the increase in cost 
of coal, the U.D. Council has increased the charge for electricity 
to 8d. per unit for lighting and 6d. for power, these figures being a 
net inorease of 100 per cent. on pre-war rates. 


Hallfax.—PROPOSED PRICE INcREASE.— The Electricity 
Committee has decided to recommend the T.C. to increase charges 
for electricity, as follows: Power accounts under agreement. 
from 724 per cent. above pre-war prices, to 102} per cent. ; power, 
not under agreement, from 60 per cent. to 1024 per cent. : lighting, 
from 371 to 75 per cent., or to 7d. per unit; tramways, from 
374 to 77 per cent. The increases, if aporoved, will date from the 
September quarter, except in the case of power under agreement, 
in which the increases will be immediate. The estimated expendi- 
ture for the year is about £20.000 more than was originally pro- 
vided for, and coal is responsible for nearly half of this. | 


Hereford.—YrAk'8 Work.—The annual report for the 
year ended March 25th, 1919, shows total units sold, 4,050,000, an 
increase of 1,016,618 : units sold for lighting totalled 153.858; 
power, 1,192,144; and for bulk supply, 2,683,998. Fuel cost 
€5974, against £7,921 last year; cost per unit, 532d., compared 
with 624d. for 1918. The tonnage for the year was 8.141, as 
againat 6,436 for the previous year. The average cost of coal into 
bunkers was 22s. 5d. per ton, as against 248. 7d per ton for 1918. 
The average consumption of ооа! per unit generated was 3°76 1b., 
per unit sold 4°50 lb., against corresponding figures of 4°30 Ib. and 
473 lb. for the year ending March, 1918. During the year the 
maximum output was reached in the four months from August to 
November, over 2,750,000 units being generated at a fuel con- 
sumption averaging 2°98 lb. per unit. The experiment in burning 
low-grade fuel has been successful. as shown by the average cost 
per ton falling to 22s. 5d., notwithstanding the very great advance 
in the price of coal. The qualities of coal used in 1915. and pur- 
chased then at 9s. 6d. per ton. are now quoted at 29s. 9d. per ton. 
The new methods have effected a saving of at least £2.984 in the 
fuel bill. Total revenue, £20.930: working expenses, £16,934 4 
ro profit £3,996, to which must be added proportion of interest 
and loan repayment charged to bulk supply. makingatotal of # 13,109. 
After providing for loan repayments and interest (& 12.496) and 
tervioe extensions account, there remains a surplus of £577, which, 
with £977 brought forward from 1918, leaves а balance to be 
carried forward of £1,554. Doring the yenr £10,485 has been 
spent on capital account. The cost of generation was 416.934. or 
l'U03d. per unit, a decrease of 0°10d. per unit, with loan charges 
added the amount is £29,430, or l'741d. per unit, compared with 
2204. for 1918. The average price obtained per unit sold was 
177181, compared with 7:091d. per unit for 1918; maximum 
demand, 2,200 KW. ; load factor, 21 per cent. 

Lancashire. —Waces.—A conference between repre- 
Wntatives of the electricity undertakings in Lancashire and 
Cheshire areas and the Trade Unions having members in such under- 
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takings, was held at Manchester on the 30th ult.” It wás stated 
that a National Industrial Council, under the Whitley scheme; had 
been set up, and it was agreed to set up а District Council. “a: 
meeting will be held on August 19th. when the question of bagic 
rates, ‘working conditions, and holidays will come up for con- 
sideration. EE 


* Leeds.—Coar STRIKE. Owing to the coal strike, mps 
of the industrial undertakings are taking a full week or-tnore-fer- 
the August general holiday. The municipal electricity supply Хог 
industrial purposes was suspended from midnight on; Friday, 
August lat, until Monday morning, August llth. In cases where 
private concerns specially need power at any time during the week, 
it was arranged that this might be supplied on application, each 
case being considered on its merita. It is probable that some, of 
the big local works will not re-open even after the week’s holiday, 
unless the strike is settled. 

PBoPosED PRICE REvisION.—The scale of charges for elec- 
tricity is to be increased 20 per cent. from October lst. The 
proposal will come before the T.C. in September, and, if adopted. 
67 0 increase the electricity charges 80 per cent. above pre-war 
evel. 


London.—Port.ak.—A steam engineer is to be appointed 
to take full responsibility for the supervision of the boiler house. 
An improvement of 1 per cent. in the thermal efficiency of the 
station is equal to £6,000 per annum on the present fuel 
expenditure. - 

HAMMERSMITH.—Application is to be made to the L. C. C. for 
sanction to borrow £49,925, and for an immediate advance of 
£32,570, being £10,000 for additional boiler-house plant. £15,870 
E the powdered-fuel plant scheme, and £6,700 for pulversing-plant 

ouse. m 2 
The negotiations for the linking-up of the undertakings of the 
Battersea and Fulham Councils with that of. this Council have 
hot sufficiently materialised to enable the scheme to be put int6 
effect to meet the coming winter's joad.. It is also anticipated that 
the new ateam-raising plant now being installed at the works will 
not be available to meet the load. The Council has been in com- 
munication with the Kensington and Notting Hill E.L. Co. as tà 
furnishing .the Council with a subsidiary supply. The company 
offers an emergency supply during the coming winter season. up 
to a maximum of 1,000 Kw., at actual works cost, plus 10 per cent., 
but eliminating standing charges. This supply will be required to 
meet the needs of the White City and other consumers in the 
northern part of the borough. The necessary transformers which 
wil be required to transform the supply from three-phase 
(Kensington supply) to two-phase (Hammersmith supply). are in 
stock, and it is estimated that the cost of connecting up the 
Council's mains to the company's mains at the Wood Lane 
generating station will be £250. It is recommended that the offer 
of the Kensington and Notting Hill E.L. Co. for the bulk supply 
upon the terms outlined above be accepted. 


Lytham.— M. H. Inqurry.—The question of the supply 
of electricity in bulk from St. Anne's to Lytham came before án 
Inspector of the M.H. on July 29th at St. Anne's on the application 
of the District Council for sanction to a loan of £13,100. Another 
inquiry was held on July 30th at Lytham for sanction to a loan of 
£35,000 for the same purpose. The applications followed upon an 
agreement made in 1916, and, owing to the greater cost of materials 
to-day, the increase estimated is over £20,000. Under the agree- 
ment St, Anne's is to charge ‘5d. per unit; the Inspector pointed 
out that the charge should be 145d. per unit to prevent any loss 
to St. Anne's. „„ a | 


Manchester.— PROPOSED Price INCREASE.— The following 
increases in the charges for electricity are proposed: Lighting. 10 per 
cent., and power 15 per cent. increase. The proposed ad vances are 
due to the rise of 6s. per ton in the price of coal. The charges for 
power are about 85 per cent. above those operating in pre-war days. 


Oldham. — YEaR’s WORKING. The report on the working of 
the electricity department for the year ending March 25th last shows 
a revenue of £85,905, against £79,105; expenditure, 4 56,408. 
against & 47.479; gross profit, £32,497, against 431.926: net 
profit, 48.326, against £7,572. Number of 8-C.P. lamps connected, 
457,360, against 439,361 ; units sold numbered : lighting, 1,710,066, 
against 1,859,520; power. 9,360,725, against 9,636,926; public 
supply, 24.071, against 33.187; traction, 3,682,955, against 3,653, 455. 
Total units sold numbered 14,777,817, a decrease of 405,271. 
Works costs were 0'65*d. per unit, an increase of 0'115d.; total 
revenue costs were O'?l6d. per unit, an increase of 01664, 
Number of consumers increased by 83 to 2,976 ; maximum demand 
increased by 29 кж. to 6,130 KW. (excluding traction), and for 
traction the maximum demand was 1,450 Kw. Length of rr. 
distributing mains was 81,572 yards, an increase of 759 yards; 
length of E.H.T. feeders was 20,944 yards, an increase of 1,409 
yarde. Capacity of Greenhill generating station on March 25th 
last was 12,400 KW. Load factor was 25 44, against 22°36 per cent, 


Nochdale.— PROPOSED Price IXcREASE.— It is proposed 
to raise the tariff as follows: — Lighting, from 6'2d. to 8d. per 
unit; power. under 15 KW., by from 0 3d. to 044. per unit, accord- 
ing to consumption; over 15 KW., proposed addition of lus. to the 
KW, charge, plus 55d. per unit, compared with 0 5d. per unit 
at present, plus coal clause ; tramways, from l'iód. per unit to 
1°6d., plus coal clause. The increased rates are expected to realise 
‘the following amounts: Coal clause, £8,343; lighting, £3,000; 
power, £2,671; and tramways, 4 400. The last increase was шаба 
P year ago. * : . a 
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Todmorden.—Burk SuPPLY.—The Corporation has con- 


oluded negotiations with the Yorkshire E.P. Co. for & bulk supply 
for the borough. 


.Warminster.—TixE 'ExrENSION.— The B. of T. has 
extended the Warminster E.L. Order, 1914, for three months. 


- Wimbledon.—Yran's WonKiNG.—The report on the 
electricity undertaking for the year ended March 31st, 1919, shows 
total revenue, £50,660; working expenses, £36,755, or 2:592d. per 
unit sold, as against 2:015d. in 1918— gross profit, £14,804 ; after 
making provision for interest and loan charges amounting to 
£17,828, there was a loss on the years working of £3,023. The 
total average price obtained per unit sold was 3'431d., and the 
total average over all costs per unit sold, 3:884d. Maximum demand 
was 1,800 KW., against 2,219 Kw. in 1918, 


Vork. — TIME ExrTENsioN.— The York Electric Light- 
ing (Extension Order, 1914) has been extended for siz months. 


TRAMWAY AND RAILWAY NOTES. 


Blackpool.—BILI.— The Corporation Tramways Bill 
authorising the purchase of the Blackpool and Fleet wood Tram- 
road, was passed unopposed for third reading on July 31st. 


Bradford.—Prov. OrpER.—The city treasurer having 
reported that borrowing powers for £12,000, for capital expendi- 
ture in doubling the tramway track in Thornton Road, could not 
be granted by the B. of T. or the M. of H., but would have to be 
obtained by prov. order or Act of Parliament, the Tramway Com- 
mittee has decided that the expenditure shall be met out of a 
suspense account, as the work is urgent, and that application shall 
асо by prov. order or in the next Corporation Parliamentary 

The recent recommendation to abandon the system of collecting 

upper-deck fares on the footboard, a practice which was established 
some years ago to save conductors’ time, but which, particularly 
during the crowded wartime days, has proved a cause of incon- 
venience and delay, has been referred back for certain further 
inquiries. 
* Brazil.—RairLwav ELECTRIFICATION.—According to the 
Financier, the Paulista Railway is seriously considering the matter 
of electrifying a section or all of its line, while the Brazilian 
Government is doing likewise in regard to sections of the Central 
Brazil Railway. 


"Coventry.—ExTENsioxs.—Powers are to be obtained to 
further extend the tramway system, at а cost of £159,594 ; the 
complete scheme i8 estimated to coat £508,244. 


Croydon.— YEAR’s WonktiNG.— The annual report on the 
working of the Corporation tramways department for the year 
ending March 31st last, shows a total revenue of £133,961 and 
total expenses of £104.664, leaving & credit balance of £29,297 ; 
gross balance, £31,779; interest, sinking fund, &c., £19,225; 
net balance, £12,554. Traffic receipts increased by £23,408, or 
21°37 per cent.; miles run decreased by 210,896, or 9:58 per cent. ; 
passengers carried increased by 831,274, or 3°65 per cent. ; working 
expenses increased by £20,751, or 26°39 per cent. ; gross balance 
increased by £3,410, or 12:02 per cent. Working expenses were 
£99,378; war allowances, £6,287; total passengers carried, 
23,578,514. Renewals fund now stands at £68,769. Energy used 
for traction, car lighting, and rail grinding was 2,546,382 units, at 
a cost of 2°364d. per unit, and the total amount paid to the elec- 
tricity department for energy consumed was £19,858. 


^ Ealing.—DERAILMENT. — A  west-bound . tramway-car, 
while descending an incline in Uxbridge Road. last Friday evening. 
jumped the rails and ran about 25 yards along the pavement. No 
one was hurt. 


Liverpool.—STRIKE.— The tramway employés struck 
work on Monday, and the services were suspended. The dispute, 
it is stated, concerns a question of back pay; the men are 
demanding 60 hours’ pay for the new 48-houre' week. Half the 
employés are members of the Tramway and Vehicle Workers’ 
Union. These reported for duty, but fearing disturbances, the 
authorities refused their offer to work a service. 


London.— AMERICAN — RarLs.— The London United 


Tramways Co. has been advised that a large consignment of 


American rails from Baltimore was shipped on July 7th, to relay 
the track from Acton to Ealing, a work which it is hoped to 
commence next week. 

The London United Tramways, Ltd., are relaying 7 miles of 
double track on their system from Hammersmith to Brentford. and 
from Acton to Hanwell, with 2,500 tons of rails supplied by the 
United States Steel Products, Ltd., at a price, including delivery, 
of approximately £40.000 ; 500 tons have been received, and about 
i mile of track at Chiswick has been relaid with the new rails. 
Mr. C. J. Spencer, general manager of the L.U.T., explained to a 
Daily Mail representative that, although six British firms were 
asked to tender for the required rails, only one was in a position to 


do so. The one tender received was not greatly in excess of the 
American firm's tender, but it had clauses which would have 
enabled the contractors to raise the amount of the tender in the 
event of the cost of labour increasing. In view of labour con- 
ditions they were also unable to promise delivery on a definite date. 
The Americans were able to offer a superior quality of steel, and at 
& fixed purchase price. The cost of laying the metals will be about 
£200,000, or £30,000 per mile, as compared with 412,000, the pre- 
war cost of such work. Other steel rail contracts recently lost to 
Britain are:—A Birmingham order of £16,750 for steel girder 
rails placed with the Lorain Steel Co., Cleveland, U.S. A.; а 
Glasgow order for 5,000 tramway raila from the U.S. Steel Pro- 
ducts Co. at £17 9s. per ton; an order for 750,000 tons of steel 
roils for Northern France offered to British and U.S. manu- 
facturers. The British manufacturers found that when they got 
down to bare net cost they were 30s. per ton outside the American 
price. 

ACCIDENTS.—À serious tramcar accident occurred in Clapham 
Road on Monday night. A car, with trailer, was halted when it 
was overtaken by a single car, which collided violently with the 
trailer. Some 15 people were injured, seven being removed to 
hospital. Another car jumped the points in turning out of 
Swinton Street into King's Cross Road on Monday morning, and 
ran across the pavement into a shop, which was demolished. 
Paseengers escaped with a shaking, but the driver, who remained 
at his post, was badly cut about the hands. 

STBIKE.—A section of the employés of the London and South- 
Western Railway declared a strike at midnight on Sunday last. 
The trouble originated at Nine Elms depót, where about 500 
enginemen aud firemen refused to work, ostensibly in sympathy 
with the police strike. The electric trains were not affected, a 
service being maintained to places up the river. During Monday 
morning a few drivers on the City and South London Railway 
joined forces with their colleagues on the L. & S.-W. line. About 
a quarter of the drivers were affected; up to 8.30 am. no trains 
were run, but arrangements were later made to run a ten-minute 
service between Stockwell and Moorgate. The remainder of the 
line was closed. 

HAMMERSMITH.—Communications are to be addressed to the 
Prime Minister and to the President of the B. of T.. stating that 
the BC. supports the views of the Barnet Council, that the 
Government should give immediate consideration to the question 
of compelling all London railway companies, which have not 
already done so, to electrify such parts of their lines as serve 
suburban areas. 


Morecambe,—4A start has been made in mechanical 
tramway traction on the Morecambe service, the first of the 
Tilling-Stevens petrol-electric 'buses, which have been on order for 
some time, having arrived. 


Mossley.—W AGES.— The employés of the Ashton, Hyde, 
and Mossley tramways have sent in an application for an increase 
of 128. per week in wages for drivers, conductors, ehedmen, and 
women included. 


Sonthgate.—EL NOR VEHICLES. — The Council is to 
purchase three electric dust-carts, at a cost of £5,500. The 
estimated yearly saving on dust collection by the use of these 
vehicles will amount to £1,400. 


Sunderland.— YEAR'’s Workinc.—The report. on the 
working of the Corporation tramways for 1918 shows that the 
receipts were £118,029, compared with £97,877. Total number of 
passengers carried was 26,251,700. The balance on the year's work- 
ing was £51,038, of which £5.000 is given in relief of rates, making 
a total provided by the tramways for this purpose of £72,027. 
The reserve, renewals, and compensation fund amounts to £68,351. 
The total borrowing powers amount to £305,699, of which £5,488 
is still unexhausted. Wages for 218 car hands last year came to 
£22,001. | . 

TRACK RENEWAL.—Work on the tramway lines is held up through 
the lack of rails. Recently 200 tons of rails were ordered from 
Меввгв. Bolchow, Vaughan & Co., of Middlesbrough, but there ia 
no prospect of delivery. 


United States. — STRIKE. — The Chicago tramway em- 
ployés strike, which considerably complicated the situation created 
by the race riots, was ended on August 2nd by the decision of the 
employés to accept the offer of 65 vents per hour. 


Walsall.—YeaR’s WonkiNG.—The income of the 
tramways undertaking for the past year amounted to £66,924, an 
increase of £13,235. The total expenses were £45,921, leaving a 
gross profit of £21,003. After payment of sinking fund charges, 
interest, inoome-tax, and allowances, there was a net profit of 
£8,460, against £11,496 for the previous year. 


Walthamstow.—SECOND-HAND Cars.—The Council is 
buying second-hand tramcars from Leeds Corporation at a cost of 
about £1,000 each. 


York.—ExTensions.—Application is to be made to the 
B. of T. for sanction to spend a further £17,000 on the purchase 
of tramcara and on work incidental to the extenaion of the tram- 
way system. The Sheriff opposed the proposal, and protested 
against any more money being spent on trailer cars, or on triangles 
for turning those cars. He held they had proved a failure, and it 
would be cheaper to scrap the trailers and buy new cars to run 
under their own power. 
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TELEGRAPH AND TELEPHONE NOTES. 


A Human Multiplex.—A Brazilian newspaper has three 
telephone seta attached to one telephone at each end of the line, and 
three simultaneous conversations are carried on at the same time 
over this one wire. One pair of users talks English, one pair French, 
and one pair Portuguese, and the Jisteners seem to find no difficulty 
in selecting the sounds intelligible to them and ignoring the others. 
— T. and 1. Age. 


British and U.S. Telephones.— In a recent reply in the 
House of Commons, Mr. Pike Pease said :—' In 1918 the number of 
telephones per 1,000 inhabitants in the United States was approxi- 
mately 130, and in the United Kingdom 19. Development was 
arrested in this country by the war, whereas in the United States 
"i proceeded very rapidly up to 1917, when that country entered 

e war. 

In 1918-19 about 15,911 effective local calls were made per 1,000 
inhabitants in the United Kiugdom, or about 16 calls per head. In 
addition, one trunk call per head was made during the same period. 
It is difficult to make any comparison with the number of calls 
in the United States owing to differences in the methods of calcu- 
lating calls in the two countries, but the number per 1,000 
inhabitants was undoubtedly much greater in the United States. 

A comparison between the cost of calls in the United Kingdom 
and the United States is difficult owing to differenoes in statistical 
methods. I understand that in the United States many companies 
reckon each call originated as two, because two conversations or 
= ше connections and two subscribers are concerned with 
eaoh call.” 


Copenhagen Telephones.—According to the Financier, 
the Copenhagen Telephone Co. is extending its operations and 
system, and is increasing its capital from 32,000,000 kroner to 
50,000,000 kroner. ° 


Germany.—The German censorship on ordinary letters 
and telegrams to foreign addresses has, says the Times, been 
abolished. 

The Berlin telegraph employé on strike have signed a declara- 
tion agreeing not to take part in future in political strikes, and 
only to strike for economic demands after giving proper notice. 


Japan.—It is stated that there is a project on foot at 
Tokio to link up Japan with the United States by another cable. 
A number of Japanese business men have the project in hand, and 
it is stated that a capital: of some $25,000,000 will be needed for 
it, plus a possible subsidy from the Japanese Government. 


Motorists’ Telephone Service.—All the roadside tele- 
phone boxes provided by the Automobile Association are being 
adapted for use by members at any hour of the day or night. In 
addition, new sentry boxes—complete with the 24-hour telephone 
installation—are being erected in districts where telephones are 
scarce, and on roads passing through lonely areas.— Zhe Times. 


P. O. Wireless Service.—With reference to our note 
last week concerning the England-Egypt service, the P.M.G. on 
July 31st obtained a vote of £170,000 from the House of Commons, 
which will be used for starting an Imperial wireless service for 
commercial service. It is stated that the new service will be open 
for public use before the end of the year, and that negotiations 
with the Dominion Governments concerned are proceeding regarding 
the extension of the England-Egypt service to West and South 
Africa, India, and Australia on the one side, and to Canada on the 
other. P.O. engineers are installing a system which they say is 
free of all existing Marconi patents, and no royalties will be 
peyable to the Marconi Co. 


United States.—Mr. Daniels, Secretary of the Navy, has 
asked the President of the Senate and the Speaker of the House of 
Representatives for the immediate passing of legislation making 
wireless telegraphy, whether between ship and shore, trans-ocean 
or international, & Goverument monopoly. His opinion is that 
proper wireless communication is vital to the commercial develop- 
ment of the country. 

By & recent decision of the Appellate Division of the Supreme 
Court of New York, cable companies may be taxed for the use of 
the land upon which their submarine cable lines are laid up to the 
3-mile limit off shore. For the State of New York and the City of 
New York, it is said this decision will mean the assessing of addi- 
tional taxes upon the cable companies of one million dollars per 


year. | 
On and after September Ist, 1919, the cable rates between San 
Francisco and Manila will be reduced by the Commercial Pacific 


Cable Co. from $1 per word to 80 cents per word. The company 


will also make reductions of approximately 20 per cent. in the rates 
to China and Japan, effective the same date. The new rates to 
Japan and China will be announced as soon as the Com- 
mercial Pacific Cable Co. is able to ascertain what reductions these 
foreign Governments will make in their terminal charges.— 
T. and T. Age. 

The Posmaster-General ordered the U.S.A. telegraph and tele- 
phone systems to be returned to their private owners at midnight 
on Thursday, July 31st. 

Plans have been announced of the laying of a new cable between 
the United States and Brazil, and thence down the east coast of 
South America. The necessary arrangements have been completed 
by the Western Union Telegraph Co. and the Western Telegraph 
Co. of Great Britain, says the 7. and T. Age. Laying of 3,200 
miles of new cable, which may be accomplished within six months, 


detectors, (July 18th.) 


will connect Miami, Fla., with Belem, Brasil, by way of Tiarbados, 
the termini of the new system meeting the Western Union land- 
lines at Miami and the coastal cables of the British company 
extending from Belem to Rio Janeiro, Buenos Ayres, and the prin- 
cipal cities of South America’s eastern seaboard. j 

Although the contract between the Western Union and the 
Western Telegraph Co. for mutual operation of the new service 
has not yet been signed, tbe president of tbe Western Union Co. 
states that he believes it will be in the near future. The Western 
Union, he added, already had an option on materials required for 
its part of the constructional undertaking, from Miami to Barbados, 
the British concern having arranged to extend its South American 
lines from Belem to Barbados. Mr. Carlton said it had been 
decided to route the Western Unien link in the inter-Continental 
cable direct from Florida to Barbados instead of utilising the pre- 
sent line to Cuba in order to provide service without delay between 
the two Americas. Construction of the Miami-Belem line will be 
about evenly divided between the American and the British com- 
panies, each taking practically 1,600 miles. The American lines 
will skirt the northern shores of Cuba and Haiti, thence following 
the passage between Haiti and Porto Rico and running direct to 
Barbados.’ Mr. Carlton said the Western Union was ready to pro- 
ceed with construction as soon as the contract with the overseas 
corporation was signed. 

Mr. C. H. Mackay, president of the postal-telegraph companies, 
has announced a reduction in rates of 20 per cent., to come into 
effect at midnight on July 3186. 


Wireless Telephony. — General Seely, Under-Secretary 
for Air, is arranging an exhibition of wireless telephony for 
members of Parliament on Monday. A wireless telephone 
reoeiving and transmitting set will be fixed in one of the Parlia- 
mentary Committee rooms, another at the Air Ministry, and an 
airship and опе or more aeroplanes similarly equipped will Яу over 
London, with which members will be invited to converse. | 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par aph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Australia.— SypNry.—August 27th. N.S.W. Railways 
and Tramways Department. Three- phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tenders. 

September 10th. N. S. W. Railways and Tramways Department. 
D.C. motors. Chief Electrical Engineer, 61, Hunter Street, Sydney. 

MELBOURNE.—August 27th. Secretary for Railways. Electrio 
capstan for Newport power house (contract No. 32,381). Local 
representation.* 

VICTORIA.— August 19th. P.M.G.'s Department. 


Supply of 
Bradford. — August 15th. Corporation Electricity 
Department. Three water-tube boilers, superbeaters, stokers, &c., 
natural draught chimney-type cooling tower. (July 25th.) | 

Eccles.—Augtst 25th. Electricity Department. Three 
600-K.v.A., 3-phase, A.C. transformers. (See this issue.) 


Edinburgh.—September 11th. Т.С. Three 10, 000-Kw. 
turbo-alternators ; six water-tube boilers, capacity 65,000 lb. рєт 
hour. (See this issue.) | 

Grimsby.— August 11th. Electricity Department. Pipirg, 
électrically-driven pump, and tank. (July 18th.) 


Halifax.— Tramways Committee. Overhead equipment 
required for the running of trackless cars to Mount Tabor ara 
Wainstalls. Also additional motor ‘buses. : 

Lincoln.—September 2nd. Corporation. One 25-ton 
overhead electric crane. (See this issue.) 


Redditch. — August 10th. U.D.C. A lightning con- 
ductor at the electricity works. G. W. Hobson, Clerk to the Council. 


Torquay.—B.C. Electricity Department. Second-hand 
Lancashire boiler or other suitable oil-fuel tank. (August 1st.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Bradford.— Tramways Committee :— 
Manganese steel crossings, £258; perforated steel cylinders, £87.—Had- 
elds, Ltd. 
Special point tongues, £72.— Colliers Bros. 
10 tons of copper trolley wire, £1,572. —Colliers Bros. 
Electricity Committee 
Three electric capstans for Valley Road coal-siding.—Royce, Ltd. 


- Glasgow.—T.C. Tramways Department :— 
Single-way stoneware ducts.—Doultons, 
8/20 V.I.R. cable.—G.E. Co., Lid. 
The Т.О. has also accepted the following tenders :— 


Six 2-ton electric vehicles, 21,804 each.— Edison Accumulators, Ltd. 
Two electric vehicles, 21,150 each.—Electric Vehicles, Lite. 
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New. Zealand,—DUNEDIN.- — City Council. One syn- 
ороло motor, £1,070. British Westinghouse Co. According to 
the Zimes there was an American tender of £800 less with oe 
four months earlier. 


| Sunderland, —Tramways Commitee: — 


. Bix vestibule. covered-in, double-deck car bodies. with delivers at he 
beginning of next year.—English Electric Co., Ltd. 


FORTHCOMING EVENTS. 


— — 


North of tiðini Institute of Mining and Mechanical 6 
- saturday, August 9th. At the Wood Memorial nall, Newcast.e- on-Tyae, 
| Annual general meeting. 
Industrial League.—Tuesday, August 12th and two following days. At the 
land Institute, Birmingham. Special summer convention. Presidential 
address by Mr. G. H. Roberts, M.P. The following topics will be disc usted: 
"Finance in its Relations to Labour and Industry.” Labour in its 
ш to Industry,“ and Education in its Relations to Labour and 
Industry.“ 


NOTES. 


Industrial Essay Competition.—T wo hundred pounds are 
offered in prizes (£100 down to £5) by Unity, the organ of the 
National Alliance of Employers and Employed for the best essay 
on either of the following subjects A practical scheme for the 
joint development of industry by capital and labour; the most 
effective means for the prevention of unemployment: the most 
effective means for the prevention of industrial disputes. ‘The 
above sum has been presented by Sir Robert Hadfield, and the Com- 
mittee of Award consists of the Hon. F. Huth Jackson, P.C., the 
Master of Balliol College, Oxford, and the Right Hon. Arthur 
Henderson, P.C. The offices of (nity are at 64, Victoria Street, 
S.W.1. Essays must-not exceed 3,000 words in length, and must 
be received by August 30th. 


British Scientific. Products Exhibition.—Interesting 
snd important demonstrations were given at the Exhibition, 
Gentral Hall, Westminster, on Friday last. Dr. Fournier d'Albe 
demonstrated audible light, which is a development of the prin- 
ciple of the optophone, an instrument for enabling blind people to 
read ordinary print. Major H. W. Buddicom showed a selenium 
apparatus which automatically controls the course of a vessel. 
Any deviation from this course is indicated by the lighting of a 
green or red lamp and by ringing a warning bell. The Exhibition 
cloged on Tuesday last. 


Wages. Conference of Local Authoritles, Greater 
London.— The first report in connection with the Wages Conference 
of Local Authorities states that the Conference was brought into 
being through the representations of the Chief Industrial Com- 
missioner, Sir George Askwith, who met, in September, 1917, repre- 
sentatives of the employers and of the Unions, the outcome of which 
meeting was the formation of the Conference for the purpose of 
endeavouring amicably to settle points of difference existing, and 
likely to arise, on the question of salaries, wages. and hours of em- 
ployment of all employés engaged in the municipal. electricity 
undertakings of Greater London. Nine Councillor members and 
nine borough electrical engineers were elected to form an Executive 
Committee, the representatives being chosen from 18 boroughs. 

At the first meeting of.the Executive Committee it was unani- 
mously agreed that the work before the members would require 
tactful handling, and all questions would have to be met in a fair 
and reasonable spirit, void of bias. if satisfactory conclusions were 
to be arrived at ; the Committee adhered to the course agreed to. 
and the position of the Conference at the preaent time in regard to 
the employés stands at & very high level; at no time were nego- 
tiations broken off on account of disagreement, except just prior 
to the arbitration proceedings, the outcome of which was 
Award 2,772. 

The Executive Committee primarily drafted all the conditions 
and terms under which Award 2,772 was settled, although at the 
final settlement (in order to secure that this Award should apply 
throughout London) the Unions concerned cited the London com- 
panies and other authorities. 

Subsequently. by representation the Executive formed part of 
the combination which was set up under Clause 13 of Award 2.772 
to deal with matters of dispute, and was a party to the settlement 
of the 47/48-hour week, and on February 18th represented the 
London boroughs in the arbitration proceedings on the claim of 
the Electrical.Power Engineers’ Association for a considerable 
advance. 

The Committee has presented & claim on behalf of the Con- 
ference for representation, on the Industrial Council. The 
chairman of the Executive Committee is Mr. Alderman J. À. G. 
Beaumont, and the hon. secretary is Mr. Arthur J. Fuller, Elec- 
tricity Works, -‘Townmead Road; Fulham, S. W. 6. 


Domestic E. L. Plant. — With reference {с Messrs. Anbar 
Lyon & Wrench's exhibit at the British Scientific Products 
Exhibition, on page 136 of our last issue, the 0'5 to 1-KW. domestic 
electric lighting set was by error described as the '' Polar" type. 


This should read " Popular" type, under which name these sets are 
ad vertised and sold. 


The Strike Penalty at Petrograd.— Interrupting а 
tramway strikers. meeting in Petrograd, Bolshevists arrested those 
taking part in it and executed the chairman and а few einen in 
the presence of the reat.— Ie Timo. 


Young Engineers’ Opportunity. Vice-Admiral Sir 
Gordon Wilson Moore, speaking at the certificate day of the 
Crystal Palace School of Practical Engineering, said they stood on 
the threshold of a new world, organised, or about to be organised, 
upon a totally different footing acientifically and commercially. 

In this organisation the engineering profession must think 
itself supreme, carrying with its science the vital spark to energise 
the great commercial world. Their work was to create and 
Operate the network of commercial production and distribution. 
The hope of every civilised country was in increased production, 
an increase Over pre-war times. Herein lay the engineers’ chance 
for every little improvement helped labour in production 

Young engineers starting on their profession had a golden 
opportunity before them such as was seldom offered to any 
profession.—7Zhe Times. . 


Wireless Telegraphy.—A sum of 40, 000 fr. (£1,600) 
has heen allotted by the International Research Board to the 
International Union of Scientific Radioteleyraphy. 


The Training of Demobilised Officers, —Brigadier- 
General A. А. Asquith, Controller of the Appointments Department, 
is reported in the Press as stating last weck that there was con- 
siderable difficulty in administering the Government scheme of 
training. Four years’ recruits to the professions, all had to be 
absorbed in a year or more. The only way they could be absorbed 
would be for professional men to take a certain number of ex- 
officers land men and attach them to their works and teach them 
their trades. This would mean their taking into their businesses 
many more men than they needed, and inconveniencing themselves 
in во doing. About 18,000 ex-officers and men had applied for 
training, with State assistance. So far 2,000 trainings have been 
granted, but the position of the balance of 16,000 was a grave one. 
They had had 1,200 to 1,300 offera from employers to take men, but, 
unless а great number of other vacancies were forthcoming it was 
very difficult to see how the schemes.could be carried through, He. 
hoped that the professional societies could waive their premiums 
and accept in lieu a man's war service. 


The Electricity Supply Bill.—On Wednesday, last week, 
the debate on the price to be paid for a generating station E 
resumed in Standing Committee "B"; an amendment had been 
proposed by Commander Dawes providing that the price should be 
the actual eost of the station and site, less depreciation, and the 
question whether municipalities and companies should be treated 
ulike was considered. Mr. Bridgeman, Parliamentary Secretary to 
the Board of Trade, said the Government could not accept the view 
that all should receive the same terms; companies which had 
invested capital and undertaken public duties, with the promise of 
stated terms of purchase, were in a different position from local 
authorities. The amendment was rejected. but the Government 
accepted an amendment that the local authority should have the 
option to be paid a sum determined, if necessary, by an arbitrator 
&ppointed by the Board of Trade, instead of payment by annuity. 
It was agreed that where a substantial part of the cost of a local 
authority в undertaking had been defrayed otherwise than by loans, 
the annuities might be increased by such amount as the и 
Commissioners thought just. 

On the question of payment for stations and lines belonging to 
companies, Mr. G. Balfour proposed that compensation should be 
given for the unexpired period that might elapse before the right 
of purchase by local authorities matured. The Home Secretary 
suid that the Government had put down amendments to meet the 
case. It was proposed to eliminate all questions of depreciation, 
by way of compensation for the loss of the unexpired period.. The 
amendment was rejected, and the Committee adjourned. 

On the following day Mr. Marriott moved an amendment to the 
effect that, failing agreement, the price should be determined by 
arbitration. no allowance being made for compulsory sale or for 
appreciation or depreciation of value ; the price not to be less than 
would be payable by the local authority. The amendment waa. 
rejected, and the Committee adjourned until Tuesday lasst. 


Electricians’ Strike Plans.—According to the daily 
Press, the Government was forewarned that one of the schemes 
which was to follow the police strike was a strike of London elec- 
tricians designed to cut off the supply of electricity, and to stop 
the tramways and underground railways. The Act of Parliament 
of 1875, which makes a strike without notice in water works and 
gas works a crime punishable by imprisonment, has been extended 
to electricity works, Notices to that effect have been posted by 
the Government in all such works, and men's leaders warned that 
their immediate arrest will follow a sudden strike. If in spite of 
this a strike takes place, the Government will run the generating’ 
stations and maintain the supply of electricity. 

Mr. Wyatt, assistant secretary of the Electrical Trades Union, 
stated that no inovement of this kind was contemplated by the Union. 


.Oil in Norfolk.—It is reported that liquid oil has been 
found on the shale properties of English Oilfields, Ltd., in Norfolk. 

The discovery of ozokerite, which was recently reported n ind 
Bridge, has been confirmed. 


Control of Water Power.—Sir Auckland Geddes says 
that he is considering the question of introduciug legislation of an 
interim character providing for the control of water-power 
developments. The Aluminium Corporation has applied to the 
Board of Trade for an Order under the Special Acts (Extension of 
Time) Act, 1915, to extend for one year the period of three years 
fixed by the Conway and Colwyn Bay Joint Water Supply Board 
Act, 1916. for the completion of the dam of Lake Cowlyd. Notice 
of this application has been advertised. and objections to it were ‘to, 
be sent to the Board of Trade on before August 2nd, 
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Institution and Lecture Notes.—The new power station 
which the Corporation of Rotherham are erecting was, on July 26th, 
visited by a party of members. of the Yorkshire Branch of the 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. A very 
interesting afternoon was spent under the conductorship of Messrs. 
J. W. Treherne and Harrison, and a hearty vote of thanks was 
acoerded to Мт. Е. Cross (engineer and general manager). and the 
conductors, on the motion of Mr. W. Winter (branch secretary), 
secohded by Mr. A. L. Flint. oa s | 

Institute of Metals.—The autumn meeting will be held at 
Sheffield, on September 24th and 25th, and will be marked by 
visits to several famous works, as well as a motor excursion through 
the Peak District. Amongst the papers to be read is one on the 
early history of electro-silver plating ; moulding sands for non- 
ferrous foundry work, bearing metal, and the season cracking of 
brass are the subjects of other communications. Applicants for 
membership whose forms are réceived by the secretory, Mr. G. 
Shaw Scott, 36, Victoria Street, S. W. 1, by September 1(th, will be 
entitled to share in the proceedings. D | 2E 


Birmingham Housing Exhibitlon.—A very big Housing 
Exhibition was held in the Birmingham Town Hall last month. 
It was opened by the Lady Mayoress on July 9th, and remained 
open until July 19th.- An electrical stand was arranged by the 
City of Birmingham Electric Supply Department, at which 10 
firms of electrical manufacturers displayed an up-to-date selection 
of lighting fittings, shades, radiators, ovens, cooking utensils 


ELECTRICAL STAND AT BIRMINdHAM EXHIBITION. 


vacuum cleaners, boot and knife cleaners, and other modern 
domestic appliances. The Exhibition was a great success, and was 
visited by many hundreds of people interested in the provision 
of houses in Birmingham and the Midlands The greatest 


ELECTRICAL STAND AT BIRMINGHAM EXHIBITION. 


possible interest was taken in the electrical stand, which will 
no doubt still further stimulate the development of electricity 
in its household applications. | 

The names of the firms exhibiting were :—The. Berry Electric, 
Ltd.; the British Thomson-Houston Co.. Ltd.; Credenda Conduits, 
Ltd.; Premier Electric Heaters, Ltd.; General Electric Co., Ltd.; 
Edison & Swan, Ltd.; St. Helens Cable & Rubber Co.. Ltd.: 
Benham & Sons, Ltd.; Daisy Vacuum Cleaner Co.. Ltd.: the 
British Westinghouse Electric and Manufacturing Co, Ltd. | 

We reproduce above two views of the electrical stand, for which 
we are indebted to Mr. E. J. Jennings, secretary to the Birming nam 
Electricity Supply Department. ! E 

Appointments Vacant.— General manager of electricity, 
tramways, and motor-'bus undertakings (£600) for the Chesterfield 
Corporation; shift engineer (82s. 6d.), switchboard attendant (66s.) 
for the Redditch U. D.C. electricity works; chief clerk (£350) for 
the Sunderland Corporation electricity department. See our 
advertisement pages to-day. : 


Employment of. -Ex-Service - Men.—Aceording.. to. -the 
Daily Mail, Mr. H. Menaforth, general manager of the British 
Westinghouse works at. Manchester, has a letter from s local 
braneh of- the Soeiety of Ironfeunders demanding the withdrawal 
of returned soldiers taken into the foundry to become moulders - 


London's Refuse and its Disposal.— It is proposed to 
revive a Conference of representatives of the City Corporation and 
the Metropolitan Borough Councils, веб up in 1914, to discuss the 
question of disposing of London's refuse.— Zhe Times. DA 


Oxygen and Hydrogen by Electroiysis.—W ith reference 
to the article in. our last issue оп the above subject, we are 
informed that the Integral Oxygen Oo., Ltd. (I.O.C.), 38, Victoria 
Street, Westminster, S. W. 1, has acquired the British and Colonial 
rights from the American company, together with other patents 
and improvements. New works are being started to manufacture 
the cells described entirely in this country. 


Electric Omuibus-boats.— A scheme has been laid 
before the London County Council by Captain W. P. Durtnall, 
contemplating the placing of a service of Paragon electrical 
omnibus-bouts on the River Thames, propelled by his beater" 
propeller. | | 


Koy ts 


. OUR PERSONAL COLUMN, | |... 

Tie Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and — 
also electria tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as fo their movements, s. 


Central Station and Tramway Officials.— We shall be clad 
to hear from, or to receive the address of, Mr. RUPERT ERNEST 
CUNNINGHAM, who resigned from the. post of mains superin- 
tendent under the Calcutta Electric Supply Corporation, Ltd., 
several months. ago. | | N wv dae 

When Bermondsey Town Council had before it last week:a 
recommendation to increase pre-war salaries of the staff from 
the Town Clerk down to the Chief Librarian, a number ‘of 
councillors left the room as a protest, but as they had not all 
left the Mayor declared the increases carried. There was not 
a quorum, however, when the resolution for drawing the 
necessary cheques was put, and according to the Daily 
Chronicle the proceedings ended in fiasco. One of the awards 
p for £185 extra to the electrical engineer on a salary of 

25. | 

Todmorden Т.С. has retained Mr. Boyce, the late borough 
electrical engineer and now engineer to the Morecambe Cor- 
poration, in an advisory capacity, at a fee of £100 per annum, 
with out-of-pocket expenses. 

Peterborough Т.О. has increased the salary of the electrical 
engineer from £330 to £450 a year. 

Canterbury T.C. has increased the salary of the electrical 
engineer, Mr. BLASCHECE, by £99 a year to £566. 

On Thursday last week, аё а smoking concert, Mr. J. №. 
BEAUCHAMP, director of the Electrical Development Associa- 
tion, and late chief engineer of West Ham Corporation Elec- 
tricity Works, was presented with a handsome tantalus to 
which every member of the staff and employés had contri- 
buted. Mr. F. W. Purse, in making the presentation, referred 
to: Mr. Beauchamp's seyen years' work, and to the difficulties 
with which he had had to contend during the war years. Mr. 
Beauchamp, in acknowledging the gift, laid stress.on the im- 
portance of eo-operative effort in the strenuous future. к 

On August Ist & smoking concert was held at Ye Olde 
Packe Horse, at which the presentation of a barometer and 
set of ebony hair brushes was made by Mr. T. R. Smith, the 
city electrical engineer and manager, on behalf of the staff and 
employés of the Leicester Corporation Tramways and Electri- 
city Department, to Mr. D. Barry, shift engineer at the Lero 
Power Station, who is leaving to take up a similar position 
under the Manchester Corporation. | | 

Mr. J. WiLLIAMS, at present engaged with the Yorkshire 
Electric Power Co. as testing assistant, has been avon 
technical assistant to the borough electrical engineer at Salford. 

Мг. C. E. HowaARTH has resigned his position as assistant 
engineer and draughtsman with the Yorkshire Electric Power 
Co. to take an appointment with Messrs. Hopkinson & Co., 
Huddersfield, as leading draughtsman. 

- Mr. С. W. Bostock, who for the last seven years has. been 
charge engineer with the Yorkshire Electric Power Co., has 
resigned his position there, and has been appointed shift engi- 
neer with the Liverpool Corporation | 

Mr. Е. B. Pausey, assistant resident engineer, Bury Elec- 


‘tricity Works, has been appointed station superintendent at 


the Loughborough Electricity Works. | 


General.—Lieutenant and Acting Captain -L. R. W. A. 
SHuter, Kent Fortress Engineers (Electric Lights Company), 
has relinquished his acting rank on ceasing to be emploved. 

Captain and Brevet-Major S. E. MONKHOUSE, A. M. I. E. E. 
Tyne Electrical Engineers, has been restored to the establish- 
ment of. the corps. Major Monkhouse was commissioned in 
the Tyne Electrical Engineers: (Territorial Force) in December, 
1913, was promoted captain'in J une, 1916, and got his brevet 
step of major in June of last year. He was seconded whilst 
an instructor at the School of Instruction, where he held the 
rank of lieutenant-colonel, and received the rank of brevet- 
major in recognition of his valuable services 1n the war. 
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Capt. (Acting Major) E. T. Caparn, M.C., R.E., A. M. I. E. E., 
has been appointed, on demobilisation, to the pest of electrical 
manager in Messrs. Scott & Co.'s shipbuilding and engineer- 
ing works Greenock, vice Mr. A. Henderson, M. I. E. E., 
resigned. 


Obituary.—Mn. Н. Н. P. PowLEs.—We regret to record 
that Mr. ríENRY HANDLEY PRIDHAM POwIES passed away on 
ошу 27th, aged 72, at a nursing home in London, after a few 
months’ illness. Mr. Powles was apprenticed in 1864 to 
Mesers. E. R. & F. Turner, of Ipswich, and in 1869 he went as 
unprover and engine fitter to Messrs. Ransomes, Sims & Head, 
Ipswich. In 1571 he returned to Messrs. Turner's works and 
was employed in the drawing otlice and on works in various 
parts of the country. He became their head draughtsman in 
1876, and remained at the works in that capacity until 1590, 
when he came to London to act as mechanical engineer to the 
Electrical Standardising and Training Institution, Faraday 
House, which had just started in temporary premises in Adain 
Street, Adelphi. He arranged and fitted up the workshops at 
the new premises in Charing Cross Road, and remained with 
the Institution until January, 1898, when he joined Sir Alex- 
ander Kennedy’s technical staff as assistant, and was put in 
charge of the drawing office. Mr. Powles remained as an assis- 
vant to Sir Alexander Kennedy until January, 1912, and had 
been until his death retained bs Messrs. Kennedy & Donkin 
for research work and inspections. During 1916 and 1917 he 
was employed in inspecting constructional work and plant for 
one of the munition factories. In 1917 and 1918 he did useful 
work on preparing a bibliography of all works connected with 
the subject of lubricants and lubrication for the Scientific and 
Industrial Research Department. He was known by a large 
body of engineers, especially electrical engineers, who passed 
through Faraday House when he was there as mechanical 
engineer. His work for Sir Alexander Kennedy was very 
highly valued. He was an Assoc. Mem. Inst. С.Е. & МІ. 
Mech. E. He translated H. Haeder's book on the steam 
engine. Daring the last seven or eight years Mr. Powles was 
responsible for the revision and enlargement for Messrs. 
Crosby Lockwood of D. K. Clarke's ‘ Mechanical Engineer's 
Pocket Book." In 1905 he prepared a work on the History 
and Development of Steam Boilers," which was published by 
Messrs. Constable & Co. 


NEW COMPANIES REGISTERED. 


E.P.I., Ltd. (157,526).—Private company. Registered 
July 30th. Capital, £10,000 in £l shares. ‘To carry on the business of 
electricians, mechanical engineers, suppliers of electricity for light, heat, 
motive power or otherwise, electrical engineers. and contractors, carriers of 
passengers and goods, manufacturers of and dealers in railway, tramway 
electric, magnetic, galvanic and other apparatus. The subscribers (cach with 
ene share) аге: Н. McIntyre, 9, Albert Buildings, Preesons Row, Liverpool, 
engineer; R. B. Stephenson, 34, Castle Street, Liverpool, solicitor. The first 
directors are not numed. Secretary: Н. Dewhurst. Solicitor; К. B. Stephen- 
son, 34, Castle Street, Liverpool. 


Leighton Buzzard Light Railway, Ltd. (157,426).—Pri- 
vate company. Registered July 26th. Capital, £20,000 in EI shares. To 
construct light railways and tramways in the counties of Bedford and Buck- 
ingham and the adjoining counties. The subscribers (each with one share) 
are: G. Garside, White House, Hockliffe Street, Leighton Buzzard, sand 
merchant; R. G. Walton, 20, Bridge Street, Leighton Buzzard, Beds, 
solicitor. Directors: A. J. J. Arnold,. Sandy Mount," Heath Road, Leighton 
Buzzard, Beds; E. F. Arnold. Haslemere," Rothschild Road, Linslade, 
Bucks; G. Garside, R. G. Walton, H. F. Delafield, Hartwell Crescent, 
Leighton Buzzard; and T. B. Bassett. The Hatch," Heath, Leighton 
Buzzard. Registered office: 20, Bridge Street, Leighton Buzzard. 


Commercial Electrical Accessories, Ltd. (157,476).—Pri- 
vate company. Registered July 29th. Capital, £20,000 in £1 shares (5,000 
7 per cent, cumulative part preference). ‘To acquire the wholesale and export 
electrical supply business carried on by Tredegar, Ltd. The subscribers 
(each. with one share) are: N. A. Bartlett, 56, Victoria Street, Westminster, 
S. W., contractor; A. W. G. Bedbrook, 9, Decina Place, Euston Road, N.W., 
engineer. The first directors are: Н. G. Bartlett and А. W. J. Bedbrook. 
Solicitors: Munns and Longden, 4b, Fredericks Place, Old Jewry, E. C. 


Northern Electrical Manufacturing Co., Ltd. (157,494). — 
Private company. Registered July 29th. Capital, £3,000 in £1 shares (1.000 
7 per cent. cumulative preference). Manufacturers. of and dealers. in elec- 
trical switch gear, electrical accessories, switchboards, magnetos, signalling, 


apparatus, bells, batteries, accumulators, motors, dynamos, &. The sub- 
scribers (each with one share) are: S. Dobson, 17, Oak Lane, Bradford, elec- 
trical engineer; W. Dobson, 49, Church Street, Bradford, electrical engineer, 


Directors: S. Dobson, W. Dobson, J. Dobson, 17. Oak Lane, Bradford. and 
T. Barnes. 29. Norwood Road, Shipley. Registered ofice: Back Church 
Street, Bradford. 


Unelma, Ltd. (157,507).—Private company. Registered 
July 29th. Capital, £9,000 in £1 shares. Objects: To take over the business 
of a manufacturer of electrical batteries, dry cells for bells and telephones. 
pocket lamp cases, petrol and tinder lighters, electrica]. novelties. & c.. carried 
on by B. Pordes as the United Electrical Manufacturers Со." at Unelma 
House, 18, 20 and 22, Christopher Street, Finsbury, E.C. The Board of 
Trade has licensed the acquisition by the company of the above business, the 
books and documents of which have been liable to inspection under Section 2 
(2) of the Trading with the Enemv Act. The first directors are B. Pordes 
(permanent) and M. Pordes. Qualification, £25. Solicitor: W. Weiss. 36-7. 
Queen Street, E.C.. Registered office: 18. 20 and 22. Christopher Street, E €. 


Pollock & Macnab (1919), Ltd. (157,587).— Registered 
Julv Slst. Capital, £150,000 in £1 shares (100.000 cumulative preference) 
Objects: To take over the business of Pollock & Macnab, Ltd., engineers 
and machine tool makers, of Bredbury, Cheshire. The subscribers (each with 
one share) are: J. Macnab, Westlands. Marple, engineer; S. Macnab, 
Meadowcroft. Marple, engineer; Mrs. J. Leigh. Croftside, Marple; F. 8. 
Stancliffe. 13, Spring Gardens, Manchester, solicitor; T. Grundy, 40, 
Rrazennose Street, Manchester, incorporated accountant; M'. F. Hughes. 2. 
Elmswood Avenue, Moss Side, Manchester. Hlicitor's clerk; R. Н. Smithson, 
14, Lever Place, Hulme, Manchester, solicitor's clerk. The first directors 
are J. Macnab and S. Macnab and any others to he appointed bv the sub- 
scribers. Solicitor: H. Whitcombe, 13, Soring Gardens, Manchester. Regis- 
tered office: Britannia Machine Tool Works, Bredbury, near Stockport, 
Cheshire. | | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


W. A. & R. J. Jacobs, Ltd.—Mortgage on lands in 
Edgware Road, registered june 19th, 1919, to secure 44, 0%. Holders: A. J. 
Winter, 9-19, Whitecross Street, E.C., and others, trading as M. & D. Wolff. 


Motive Power Improvement Co., Ltd.—Issue registered 
July 7th, 1219, of 100 debentures, part of a series of £1,000 already registered. 


Siemens Brothers & Co., Ltd.—Satisfaction registered 
July 9th, 1919, of £1,620, part of amount outstanding on July Ist, 1508, and 
registered under Section 12 of the 1907 Act. 


Brompton & Kensington Electricity Supply Co.. Ltd. 
(25,913).—Keturn dated April luth, 1919. Capital, E400. % in 20,000 preter- 
ence and 40,000 ordinary shares of 45 each. 0,876 preference and 34,124 
ordinary shares taken up. £195,000 paid on 5,876 preference and 433,124 
ordinary. 45,000 considered as paid on 1,000 ordinary shares. Mortgages 
und charges, nil. 


Brook, Hirst & Co., Ltd. (95,261).—Return dated Janu- 
агу láth, 1919. Capital, £20,000 in £l shares. 12.900 shares taken up. 
£12,500 considered as paid. Mortgages and charges, 47. 000. 


Brush Electrical Engineering Co., Ltd. (29,533) .— Return 
dated June 2nd, 1919. Capital, £203,780 in 148,536 ordinary shares of £1 
eacn and £105,244 ordinary stock. All the ordinary stock has been taken up. 
£49,312 165. paid. £55,951 4s. considered as paid. Mortgages aud charges, 
£344,763 185. 


СП ҮҮ NOTES. 


The directors report that the June half- 

Yorkshire Elec. year has been one of great difficulty to ail 

tric Power Co. industries including those dependent on 

the company for a supply of electricity; 
the sudden cessation of munition work caused an immediate 
reduction of output, and the ditliculties of resuming normal 
peace-time activities have been increased by the uncertainty 
as to taxation and Government policy. ‘The revenue has been 
greater than that for the corresponding period in 1915, and 
contracts have been made which will substantially increase 
the company’s output in the near future. ‘The cost of coal, 
labour and material has continued to increase, the net profit 
for the half-year compared with that for the same period in 
the two previous years being: 1917, £17,617; 1918, 428, 683; 
1919, 419,230. The dividend for the half-year on the 6 per 
cent. cumulative preference eapital has been paid. 

The Electricity (Supply) Bill now before Parliament proposes to make im- 
portant alterations in the control and organisation of electricity supply under- 
tikings. Bodies representative of these undertakings and of large users of 
electric. power have approached the Government with recommendations for 
‘amendments of the Bill which it is hoped may be accepted. It is generally 
felt that the appointment of Electricity Commissioners as proposed will be 
beneficial to the industry but that the formation of District Boards would 
result in an unnecessary increase in the cost of supplying electric power. 

In February an allotment at par of 460,400 of ordinary 
shares was made. The whole issue has been taken up. Many 
demands are being made upon the company for sup jlies of 
current, and further capital must be issued to mect the cost 
of the necessary extensions. Proposals as to the provision of 
this capital will be brought forward in due course. 


The report just issued contains the ac- 

Direct United counts for the year ended March, 1919, the 
States Cable preparation of which was deferred until 
Co., Ltd. the cost to the company of the unsuccess- 

ful expedition of the C.S. Faraday to re- 

pair the main cable in 1918 had been ascertained. The 
accounts include the whole of the expenses in connection 
therewith. Last April the shareholders were informed that 
in consequence of the repair of the main cable not having been 
completed by September 22nd, 1918, the Western Union Tele- 
graph Co. had applied the penal clause of the lease and only 
paid half the rental for the six months to March 22nd, 1919. 
Since the latter date no rent had been received from the 
Western Union Telegraph Co. and that company had served 
a notice upon their directors purporting to determine the lease 
as from March 2nd, 1919. It was not possible for the main 
cable to be repaired during 1917, owing to the fact that there 
was no vessel available and that during the war the Admiralty 
took control of all cable ships and their allocation for repairs of 
cables, determining the order in which such repairs should be 
executed. Notwithstanding the representations made by the 
directors that they had first claim upon the services of the C.S 
Faraday in the spring of 1913, the Admiraltv acceded to the 
request of the Western Union Telegraph Co. that the Faraday 
should effect the repair of one of the cables operated by that 
company before proceeding upon the work of repairing the 
main cable of this company, and as a result 1t was not pos- 
cihle to effect the restoration of the latter during the vear 1918 
The directors have taken the best legal opinion obtainable and 
have applied to the High Courts of Justice under the Courts 
Emergency Powers Act. for relief from the application of the 
penal clause of the lease (which provides for a reduction of 
rent and the termination of the lease in the event of the 
cable not being repaired within 18 months of the date of the 
interruption). The application seeking this relief is now hefore 
the Courts and the directors are doing all that is possible to 
expedite the hearing thereof. Tn consequence of the action of 
the Western Union Telegraph Co. in stopping payment of the 
rent, the directors were unable to pay the final dividend for 
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the quarter to March 31st, 1919. If the application 
tor relief referred to is successful the payment of a 
nal dividend for the year ended March 31st, 1919, will 
receive consideration. In addition to paying a fixed rent ior 
the use of the company’s cable, the lease provides that the 
Western mion Telegraph Co. should make a contribution to- 


Wards directors’ fees and should further pay the administration. 


expenses of the comuany. Up to March 3lst, 1919, the Wes- 
tern Union Telegraph Co. had withheld £469 in respect of their 
contribution towards the directors’ fees and £886 in respect of 
administration expenses. These items form part of the com- 
pany's claim against the Western Union Telegraph Co. The 
cost of maintaining the cables during the year has amounted 
to £59,171. Of this sum £77,028 represents expenditure in 
which the company was involved in the abortive effort to 
repair the main cable in 1918. The main cable was success- 
fully repaired on June 25th, and is now being operated by the 
Western Union Telegraph Co. The cost of that repair has not 
yet been ascertained and is not included in the accounts. 


The directors’ report for the year 1918 
states, 1n respect of the works at Rugby, 
Coventry and Willesden, that the buildings 
and machinery have been maintained in 
good condition.On account of pressure of 
work and other physical ditticulties it was not possible to take 
inventories, excepting in the lamp factory and at the various 
branch offices (these being taken in the usual way) so that in 
making up the accounts for the year book figures were taken. 
A similar course was adopted at the end of 1914 and again at 
the end of 1916, and the figures were fully justified when com- 
plete inventories were taken in December, 1915 and 1917, re- 
spectively. There is every reason to believe that the same will 
be the case in the present instance. Тһе profits for the year, 
after deducting all expenses and charges other than interest on 
debentures and loans, and after making provision for estimated 
war taxation for the yeur, were £317,016 plus the amount 
brought forward (£53,744) and adding adjustment of munitione 
levy and excess profits duty to end of 1916 (£11,841), makin 
£382,000. From this is deducted interest on debentures an 
loans, £107,946. There is to be appropriated for depreciations 
and reserve £123,791, leaving to carry forward £150,863. The 
capital reserve account has been increased from £237,959 to 
£245,555. The value of the shares and debentures of lighting, 
traction and other companies has been decreased partly by sales 
and partly by further depreciations, from £90,000 to £60,000. 
This valuation is very conservative. The directors have fol- 
lowed their usual practice in making reserves to cover risks in 
connection with bad debts and other contingencies. The 
directors are considering the question of new capital required 
by the constant growth of the company’s business, and pro- 
posals dealing with this matter will be presented to the share- 
holders in due course. 1,761 emplovés of the company joined 
his Majesty’s Forces. 241 fell; 252 were wounded; 189 received 
commissions, 85 were awarded special honours; 27 were men- 
tioned in despatches; 12 were specially commended for services 
in the field. During the entire period of the war the company 
made liberal grants to dependants of the employés so serving. 


British Thom. 
son. Houston 
Co., Ltd. 


The annual meeting was held at 83, Cannon Street, E.C., on 
July 30th. Mr. Н. C. Levis, chairman and managing director, 
first referred to the services of the men who joined the Forces. 
Referring to the report, he said that the directors, after con- 
sultation with the holders of a large majority of the shares of 
the company, both ordinary and preferred, did not recommend 
the payment of dividends at this time. They were considering 
the question of new capital required by the constant growth 
of the business, and proposals relative to that would later on 
be laid before the shareholders for consideration. In his re- 
marks respecting the balance sheet the speaker said that the 
works were carried at а very conservative figure, having in 
iind their cost—and particularly conservative, having in mind 
present values. Last year he intimated that it would be in- 
teresting if a statement could be made relative to the character 
of the work which they were carrying out for war purposes, 
and while it might not be desirable to publish full particulars, 
he might mention a number of things which would show the 
general character of the war work which they did, first call- 
ing attention to the fact that practically all the output of their 
factories was either directly for the Government or was done 
under the authoritv of Government certificates. The bulk of 
their output was composed of their regular products applied to 
war uses, but there were many things that were specially 
developed for war purposes. Several of the latter would, how- 
ever, continue to be manufactured as part of the regular pro- 
duct of the company. At Rugby they made transformers, 
double current generators, motor alternators and other appli- 
ances for wireless work; electric dynamometers for loading and 
testing aeroplane engines; motors with timing gear for enabling 
Lewis guns to be fired between aero propeller blades. Motors 
were supplied for all sorts of snecial purposes, such as for 
trench pumps; for aeroplane speedometer testing; for mobile 
repair workshops; for operating cnn lathes. &c. Then there 
were fenerating sets for searchlights: turbo fans for the 
Admiraltv; high. intermediate end low pressure turbines for 
naval natrol boats: and turbines for dest-over« and other ships. 
Munitions were manufactured on a considerable scale, including 
Lin. naval high explosive shells; 4.5 high explosive shells: 
4.7 proof shot and naval high explosive shells: and sixtv- 
pounder shells. A very large number of primers, adapters, 
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shells for howitzer bombs, smoke bombs, firing gear for trench 
mortars and trench howitzers; turn-tables for bomb-throwing 
howitzers; rollers for tanks, mines, depth-charge cases, and 
a large number of other articles of that character too numer- 
ous to mention. Their works management had a great deal 
to do with the initiation and successful starting of the co- 
operative scheme of shell-making among the Leicester and 
district engineers, who, he understood, were probably the first“ 
body in this country to produce shells, &c., outside the regular 
ordnance firms. He ulso believed that their company was 
the first private concern—outside of armament firins—to pro- 
duce shelis after the outbreak of the war. At their lamp 
works, in addition to all kinds of lamps for Government 
factories, for the Admiralty, Ministry of Munitions, H.M. 
Othce of Works, &c., they manufactured a large quantity -of 
appliances for wireless telegraphy, daylight signal lamps, 
lainps for use on aeroplanes, &c. One of the most important 
things accomplished in their lamp works was the development 
of the manufacture of half-watt type or gas-filled lamps. 
lhose were now being produced in large and increasing 
quantities. In their illuminating engineering department a 
large number of special things were developed, such as gas 
and -water-tight fittings to be used in shell-filling factories, 
and special reflectors and lighting devices for munition and 
aircraft factories. One of the most important developments 
was the manufacture of magnetos at their Coventry works. 
Thousands of magnetos were supplied for aeroplanes—the. 
whole of the Coventry works being devoted to that purpose. 
Marked success was achieved, and there were no more reliable 
ar efficient magnetos manufactured than those made by them. 
It was of special interest to note thet their magnetos were 
on the aeroplane which recently achieved the altitude record ; 
they were on the aeroplanes which won first and second 
places in the recent Aerial Derby; and, finally, were on 
Airship R.34, which made the successful flight to America and 
buck. They were able on many occasions to give technical 
assistance to the Government, as their engineering staff was 
always ready to help whenever the necessity arose. It was of 
interest to note that they were completing the largest turbo- 
generator ever built in this country (30,000 xw.) and two of 
the largest electric equipments for steel-rolling mills ever 
built anywhere. Their orders for the first half of 1919 were 
larger than for any similar period in the history of the com- 
pany. He hesitated to say anything about the general situa- 
tion, particularly the evidences of unrest which were apparent 
in so many directions, but looking to the past history of the 
country he could not help feeling that it was a passing phase. 
which would be settled by readjustments along reasonable 
lines. One thing must be fully recognised, and the sooner 
the better, and that was that this country must produce a 
larger output at reasonable cost. or we should not be able 
to sell in foreign markets, which would in turn further de- 
press the foreign exchange, and ultimately land us in disaster. 
Judging from the inquiries which thev had received since the 
armistice was signed, there was a large amount of business 
in sight, but the placing of orders largely depended оп 
whether the general conditions throughout the country became 
stable in the near future. If that was accomplished, and 
prices were reasonable, orders would come in in an increasing 
volume, and would be to the benefit of all concerned. It 
could not be too strongly urged or too often repeated that the 
greatest possible effort must be put forth in every direction 
if we were to hold our own in the markets of the world. Mr. 
A. R. Monks seconded the motion, and the report was adopted 
without discussion. 


Cordoba Light, Power & Traction Co., Ltd.—Sir George 
Touche, presiding at the annual meeting, stated that the im- 
provement in the results for the past six months was at the 
rate of £38,000 per annum over those of the vear ended Sep- 
tember, 1917. In view of present uncertainties the directors 
regretted that thev were unable to recommend the payment 
of a dividend on the preference shares. The full preference 
dividend for the 18 months wonld require £27,000. The 
profit for the period covered bv the accounts now submitted 
was nearly £7,000 short of that amount. but rather more than 
that difference was brought forward from the previous un- 
divided balance. In more settled conditions, and іп view of 
the substantial improvement of the last few months, they 
might bave made a distribution. but the future was ten 
obscure for them to take such a risk. The war had produced 
a spirit of unrest and a hostility to ordered industry and 
settled government which might have its counternart in Sonth 
America. There was an aggressive attitude towards foreign 
capital. Prudent investors were noting the tendencies, and 
European monev markets were watching events in Argentine 
with close attention. 


Marconi Wireless Telegraph Co. of Canada.—It is stated 
that at the meeting of this company in Canada on Septem- 
ber 17th a resolution will he submitted to reduce the canithl 
from $5.000,000 to $3.750,000 by reducing the par value of the 
outstanding capital stock from $5 to S24 ner share. and to 


authorise the issue of.an additional 500,000 shares of $2} each. 


. Pernambuco Tramways & Power Co.—Dividend of 3} per 
cent., less tax, on preference shares for half-vear; £10.000 to 
renewal and general reserve; £1.500 to amortisation account: 
£10,930 to capital reserve; £605 for exchange; £13.489 for- 
ward. The Financial Timea states that it is proposed to in- 
crease the borrowing powers by £500,000. | 


, k Exchange Notices.—Application has been made te 
ds M tice ie tbe following to be officially quoted: 
- Barcelona Traction, Light and Power Co., Ltd.—£30,000 
seven per cent. fifty-year prior lien A bonds, Nos. 6,505 to 
6,904, of £100 each. | S 

British Westinghouse Electric and Manufacturing Co., Ltd. 
—},000,000 ordinary shares of £1 each, fully paid, Nos. 
1,155,001 to 2,185,000 (special application). ; 

Marconi International Marine Communication Co., Ltd.— 
592,286 additional shares of £l each, fully paid, Nos. 600,001 
to 1,192,886. | | od 

National Gas Engine Co., Ltd.—Interim dividend at the 
rate of 5 per cent. per annum, less tax, on preference shares, 
and 73 per cent. per annum, less tax, on ordinary for the June 
half-year. * . . 

' Westminster Electric Supply Corporation, Ltd.—Interim 
dividend at the rate of 7 per cent. per annum, less tax, for 
June half-year. | 

City of Buenos Ayres Tramways Co. (1904), Ltd.—Divi- 
dend at the rate of 1s. 3d. per share (5 per cent. per annum), 
leas tax, for quarter ended June. 

Bristol Tramways & Carriage Co., Ltd.—IJnterim dividend 
for the half-vear ended June 30th, 1919 at the rate of 3 per 
cent. (free of income tax) on the ordinary shares. 

Hong-Kong Tramway Co.—Interim dividend 94. per 
share, Jess tax. 


STOCKS AND SHARES. 


| TUESDAY EVENING. 

Stock ExcHAN OE markets continue handicapped by the same 
kind of troubles that have worried them for the past few 
weeks. Labour disturbances and foreign exchange difficulties 
are the two main factors militating against return of public 
confidence. The country is spending 44 million pounds per 
diem, according to the Chancellor of the Exchequer, and us 
restrictions become gradually relaxed, so must the demand for 
inoney grow, and money rates Increase. Industrial companies 
still are cramped through inability to obtain sufficieney of raw 
material. If reduction in the present cost of living depends, 
as the official advertisements of the new Loan assured us, upon 
the Loan being a triumphant success, the modest amount 
secured may be regarded as leading to maintenance of high 
prices, of profiteering, and big post-war profits by many in- 
dustrial companies. Meanwhile, the rise in the price of coal 
is an adverse consideration. It may be observed that London 
gets its coal cheaper than Guernsey does. ‘The price at St. 
yeter Port is 8/8. per ton, including delivery. 

Electric lighting prices are dull and heavy. The additional 
cost of coal is the latest straw, and shareholders apparently 
derive small comfort from the suggestion that the extra 6s. per 
ton will doubtless be passed on to consumers. Some Members 
of Parliament have been protesting against electricity supply 
companies being treated on lines different from those laid down 
10 the case of focal authorities. Hhe Government, however, 
stuck to their point. The companies, said Mr. Bridgeman, 
Parlamentary Secretary to the Board of Trade, had raised 
money for their undertakings, and had submitted to certain 
obligations and restrictions in order to carry out а publie duty. 
In. return they had been promised certain terms of purchase 
In certain eventualities. Was it justice, he asked, to sweep 
all this on one side? P 

Into this evidence of the Government's desire to treat the 
companies reasonably the Stock Exchange electricity supply 
market has been disposed to read a more friendly attitude to- 
wards the industry than was presumed by the companies which 
circulated the recent strongly-worded statement against the 
Government Bill. І 

Kensingtons are ex their dividend of 2s. 6d. and St. James’ 
are ex 3s. 6d. The prices have been marked down 4 in each 
case, but business remains as slack as ever. As un example, it 
тау be mentioned that St. James’ changed hands'on Julv 4th. 
and there was not another bargain done in the shares for the 
rest of the month. In County ordinary a full fortnight went 
by without a solitary transaction during July. English 
Electrics have gone back to As. 3d.; the result of the deben- 
ture issue 18 considered disappointing. The stock. fully paid, 
stands at 91, a discount of 3 points on the price at which the 
stock was offered, and the preferences stand at 188. 6d. Specu- 
lative investors who do not mind a- long shot wight add the 
рота shares, should the price fall to about Bs. Bd.. to-their 
«trong boxes. 8 е а ae ee ee 

General Electric ordinary have eased. Aff to 204 and the £10 
preference shares to their par value. New preference are 
changing hands оп the basis of a pound. Siemens are a dull 
market for the moment, but ether shares in this department 
are showing recovery from their recent weakness.' Babcoek^& 
Wilcox have rallied to 3 18-16. Armameht shares are better, 
and in spite of the labour. chaos, the tendency amongst iron, 


coal, eteel and engineering issues is rat 
Vo | & sues is rather less melancholy than 


Home Railway stocks are no better.. Undergrounds remain 
tolerably firm, thanks to the unexpected advance in the divi- 
dend on Underground Income bonds. Central Londons are a 
trifle better on the 4 per cent. increase in the dividend. АШ 
three Assented stocks stand at 634, while of the non- 
assented, the ordinary is 483, preferred 534 (both ex dividend) 
and deferred 40. The last receives 1ts dividend only once a 
year, as is the case, of course, with various other deferred 
stocks in the Home Railway list. The possibility of a stiffen- 
ing amongst money rates has caused heaviness in the prior- 
charge securities, wany of which are none too easy to sell at 
the present time. | 

Marconis have further recovered to 61, the dividend increase 
more than compensating the Government award. Speculation 
has been actively engaged in computing what (if any) bonus 
the company will return to its shareholders out of the £590,000. 
Marconi preference have hardened to 31, and Marines—said bv 
some to be the pick of the bunch "—are steady at 34, but 
the other subsidiaries continue quiet. | 

Telegraph and telephone descriptions lean to the lower side. 
Indo-Europeans have shed 30s. to.534. Eastern Extensions 
dropped 4 to 153. Anglo-American preferred lost 1}.at 95. 
The market seems to have fallen out of fashion with .the 
investor. ОЧИС 

The foreign group shows по particular. feature. Vague 
rumours are afloat that something 1s going to be done shortlv 
in connection with the Mexican utility companies, but nobodv 
pays much heed to such nebulous reports, and prices are un- 
altered. Brazilian Tractions keep hard at 64, while the Anglo- 
Argentine varieties attract no attention. Rubber shares pre- 
sent a harder appearance, but, once more. the paramount 
ау of the oil market leaves rubbers completely in the 
Sade. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Номи Exgcraiciry Сомрли:ва 
Dividend Price 


— Aug. 5, i Yield -. 
1917. 1918. ivi), Rise or fall. p. o. 


Brompton Ordinary ee ee өө 10 8 6% = £6 10 6 
Oharing Cross Ordinary .. æ. 4 4 8 618 4 
do do. do. & tee ч 43 8] — 6 18 4 
Chelsea oe oo ee ee ee 6 9 М — 4 16 0 
City of London ec ee eo 8 8 11 — 7 2 8 
do. do. 6 percent. Pref... 6 6 10 — 6 0 0 
County of London ee ee oe Y 7 104 — 6 18 8 
do. do. 8 per cent. Pref, В 6 10 — 6 0 0 
Kensington Ordinary sa. — dee Y 8 b xd — on 0 
London Electric  .. Е „ NY Ni у — Nil 
Me Нап ee, ee ‘ee ee 4 6 94 — R 18 R 
o. percent. Pref. .. 4 4 ey". — 7 1 2 
Bt. James’ Pall Mall .. ae 9 10 xd — 4 16 6 
Bouth London ee ee ee 6 6 2. еә 1 6 6 
South Metropolitan Free.. 1 7 хўю Es 6 16 7 
TaLEGRAPHR AND 'TuLEPHOWENB. 
Anglo-Am. Tel. Pref. ee - 6 6 95 -I$ 6 5 6 
do. Def, ee ee + 88/6 291 — 7 8 0 
Ohile Telephone «ә vs 8 Я 63 -- 6 та 6 
Cuba Sub. Ord, eo ee ee q 7 id — Ml 19 [| 
Bastern Extension ee ee ee 8 8 1^ — i 25 4 n 
Eastern Tel, Ord. .. ә oe 8 8 1594 — »5 0 4 
Globe Tel. and T. Ord. .. „ 93 8 16, — *'6 5 10 
j do. do. Pret. ee ee 6 6 : 19 — 6 18 Ы 
Great Northern Tel. T oe 233 29 284 xd — 714 6 
Indo-European oe T . 18 18 594 ~l} 418 * 
Marconi ``... TIPP . 2 25 6^ + ik 41 0 
Oriental Telephone Orl. 15. 10 ~ (9 ^ 
United R. Plate Tel. oe oe а. 8 1 — ER R 
West India and Panama .. 18 19 | — 4 1. 9 
Western Telegraph eo | оо `8 8 163 — „% 18 9 
| Номи Rans 
Central London Ord, Assented .. 6 4 68 — 660 
Metropolitan .. ès T T 1 i 951 xd — 117 4 
do. District -- of Nil Ni — 1i NO 
Underground Electric Ordinary. Ni! Nil RÀ — Ni! 
do. do. "A? ee Nil Nil 9'- — Nt 
do. do.  Inoome .. 4 5 953 *5 4 9 
Forzieon Trams, ёс. 

Adelaide Sup. 6 per cent. Pref, .. 6 6 5 — 0 
Anglo-Arg. сэш, First Pref, .. 64 Nil 314 — j — j 
do. do. Ind Pref, eo sd NES 9 — — 

do. do. b Deb.. в ee 6 6 65 == L 19 10 
Brasil Tractions ee ee ee — — 61 — — 
Bombay Blectrio Pref,  .. T 6 6 ха — кув 
British Columbia Elec. Rly. Proce. 6 6 6 — 817 О 

do, do. Preferred Nil 24 41 — 55 3 
do. do. Deferred Nil N 42 — Nil 
do. do. Deb. .. 4 80 — 7 1 8 
Mexico Trams 6 per cent. Bonds. N Ni 584 — N11 
do. 6 per cent. Bonds.. Nil Nil 454 - Nil 
` до. ' Pref. ee ee Nil Nil 504 — Nil 
MANUFACTURING  CoMPANIES. 
Вабооск & Wilcox oe . 16 16 32 + i 817 6 
British Aluminium Ord, .. se 10 10 10 — 6 8 1 
British Insulated Ога. ... x 95 134 Qa — 6 17 к 
British Westinghouse Pref. P 73 8 214 — 619 0 
Oallenders * ee ce ee 25 ' $5 9. — 6 11 7 
^ do. Š Pref, ee oe ee 6 64 — 6 8 10 
Castner-Keliner .. . ... .. 25 20 3 = 7 6 8 
EdisonBwan,'A" /  ..... — — |. HM — воро 
do. do. 6 рег coent. Вер, .. 4 5 X 19 — 6 5 9 
Zleotrio Construction 10 10 ig — 8 18 0 
Gen. Eleo. Pref. ,. wet 6 63 10 — ' 10 0 

do. Ord. ee ee ee -10 10 20 — { , - | 17. 4 
H ey .. T os ee ee 95 | 95 : a шне. а! 5 5 8 

do. 4 Pret.. "TI өз өө G a3 8 =o воо 
India: Rubber. „ oe T 19 | . 17 — 66 15 1 
Riemens Ord... ee ee өю — 10 64 › — | 9518 9 
Telegraph Cop ve ee „„ 29 80 95 — 4 19 .U 


*Dividends paid free of Income Тах, 
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BREAKDOWNS OF ELECTRICAL MACHINERY. ` 


By Dr. G. W. WORRALL. 


E . (Concluded from page 156.) 


One would hardly think it necessary to have to 
emphasise the necessity of thorough mechanical con- 
struction in connection with stator and rotor cores, 
yet. a few examples will suthce to show. that this is 
the case... | s.s 5n Е d 

In a two-phase induction, motor of 180 H.P. the 
rotor core plates were clamped between:two end 
rings by means of, bolts. passing inside, but not 
through the core ring. The core was keyed at one 
point on to the rotor arms, but the end rings were 
secured only by small grub screws,. balf. into the 
end rings and half into the rotor arms to. prevent 
longitudinal movement. The rotor core was thus in 
the form of a ring, which was entirely separate from 
the rotor arms or hub. Shortly after the motor was 
started up for the first time the rotor fouled the 
stator, and considerable damage was done to several 
stator bars. On examination, the rotor was found 
to be slightly eccentric, and was ground true on the 
outside: the motor was re-erected, but the same 
accident occurred again, and this time it was said to 
be due to a slight movement on the part of the 
pedestal bearings. After adjustment the motor ran 
satisfactorily again, but each time the motor was 
switched off a noise was heard which indicated that 
at a certain point in each revolution the rotor core 
moved on the hub. It was also noticed that when 
the rotor was hot a six-mil feeler could be inserted 
between the core and the rotor arms in the region 
opposite to the key way, but when the rotor cooled 
down the space was quite closed. It was evident, 
therefore, that the core-was loose, and this probably 
accounted for the apparent eccentricity of the rotor 
in -the first instance. The rotor was properly 
secured to the hub by screws through the arms and 
into the end plates, and after this had been done all 
svmptoms of looseness disappeared. It is interest- 
ing to note that the makers have since changed their 
design of rotor. | 

A 750-KW., 2,200-volt, single-phase alternator run- 
ning at 490 R.P.M. began to give a great deal of 
trouble within a few weeks of its erection. The 
tooth stampings of the stator in the neighbourhood 
of the ventilating ducts, and at the ends of the stator, 
broke off, forming in course of time holes one or 
two inches long between the conductors, small 
pieces of metal came away while the machine was 
running and being carried round in the air-gap, 
caused violent sparks to be emitted, eventually the 
conductors at one point were earthed, and a large 
hole was fused in the conductors in three adjacent 
slots and the two teeth between them. An attempt 
was made to improve the machine bv painting the 
entire surface of the stator with shellac and plaster 
of Paris, and the holes as thev occurred were filled 
in with the same material. The fault in this case 
was due to insufficient support of the stator teeth, 
and it is quite probable that the entire stator core 
was loose. The distance piece in the core duct 
consisted of a thick stamping with the teeth twisted 
through a right angle. Тһе method of repair 
adopted did not prove very satisfactory, and later 
fibre wedges were driven into the ventilating ducts 
which proved successful in preventing further teeth 
breaking. 

A three-phase, 750-Kw., 440-volt turbo-alternator 
running at 1.500 K. P. M. after eight years gave serious 
trouble by one line of tooth stampings breaking off 
and earthing the stator bars on each side. It ‘is 
quite possible that the trouble had been going on 
for some time, but it was not observed until the 
bars were earthed. 

Some manufacturers do not appear to realise the 


i б . 


necessity of providing efficient support for the teeth 
of rotor and stator cores. The magnetic pulsations 
which occur do not exert any considerable force, 
but are of very high frequency, and it is most pro- 
bable that after a time the metal becomes fatigued 
and breaks off. The effects of fatigue are sometimes 
not apparent until the machine has been running 
for some years, as in the third example given above. 

Core looseness is a frequent source of trouble in 
small machines, although it 1s so easy to avoid it 
by proper design and workmanship. Armature and 
rotor cores should always be built up on a cast-iron 
spider or sleeve as this provides a much sounder 
mechanical construction than when the core is built 
directly on the shaft. Bad workmanship can, how- 
ever, defeat good design, and when shafts and 
spiders are packed with strips of metal, as is occa- 
sionally the case, a loose core is only to be ex- 
pected. The present-dav method of securing arma- 
ture and rotor cores by circumferential keys is gener- 
ally satisfactory, but great pressure must be applied 
to the core before fitting the keys, and the keys 
must be a good fit. Some makers have not the 
requisite plant for this, and are able to apply pres- 
sure to the core only with screw clamps. The keys 
in one 200-KW. D.C. machine dropped out, and the 
core plates were held together only by the armature 
conductors. After running in this condition the 
conductors earthed to the core, and on dismantling 
the fault was discovered. E m B 

Many manufacturers use a standard key and make 
up any slight variations in the length of the core 
by running in soft metal behind the key, this scarcely 
seems a workmanlike job. Wood blocks sometimes 
used as distance pieces in the core ventilating ducts 
is bad practice as the wood is very liable to come 
loose. | | 

The connections external or internal to a machine 
or switch are often very badly made, and many 
serious accidents have resulted; a few examples 
follow: A 175-H. P., three-phase induction motor 
supplied from a private plant in a mill, commenced 
to hunt, and the hunting gradually increased in vio- 
lence until the entire electrical system was surging, 
with the result that circuit switches tripped and the 
entire mill stopped. This occurred several times; 
the load on the faulty motor was then reduced, and 
the hunting was kept within such limits as not to 
disturb other portions of the system. The trouble 
was found to be due to a bad connection in one 
phase of the rotor starting switch. The connection 
consisted of a projecting stud on which was placed 
a cable lug secured by two nuts. The inner nut had 
crossed threads, and although tightly pressed on the 
lug in one part only, the lock nut was on for only 
half its thickness. Overheating had caused the con- 
tact surfaces to become fused, and eventually contact 
was practically broken. | | 

А 70-H.P., three-phase motor overheated consider- 
ably although three other similar motors doing 
similar work ran quite satisfactorily. The fault was 
found to be due to a contact in the star delta starting 
switch which was entirely missing, so that although 
in star connection the motor was on the three phases 
of the supply, in mesh connection one phase was cut 
out. е 

Two 600-Kw. turbo-alternators running at 3,000 
R. P. M. broke down in succession after a few hours’ 
running, owing to the rotor connections breaking 
off close to the slip rings. The connections were 
not properlv secured. The rotor winding broke 
down to earth some time later, and when opened 
up it was found that although the connections at 
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the slip rings had been made secure after the break- 
down they were left quite loose inside the end bell, 
and the insulation was almost rubbed away by abra- 
sion against the inside of the fan casting. 


Fatigue of metal is a very serious problem in the 


internal connections of an electrical machine. Vibra- 
tion caused by out of balance, loose foundations, or 
relative movement of parts, sets up tremors which 
in course of time seriously weakens the metal. The 
most common occurrence is in the commutator con- 
nections of ordinary direct current motors and 
dynamos, but many other more serious examples 
have occurred. 

A 370-KW. D.c. turbo-dynamo running at 2,500 
R.P.M. failed repeatedly owing to the commutator 
lugs breaking at the corners. The lugs had sharp 
bends, but when new lugs without any sharp corners 
were fitted the trouble was not experienced again. 

The exciter of a 750-Kw. turbo-alternator running 
at 3,000 R.P.M. broke down in the commutator, the 
copper segments cracked across and the lower part 
of the V of one segment broke off. The armature 
was badly balanced and the vibration was no doubt 
responsible for the breakage. 

The rotor of a 125-H. P., three-phase induction 
motor was wound with enamelled strip copper, the 
overhanging end connections were, however, not 
mechanically secured, in fact were quite springy. 
‘The high frequency rotor currents during the start- 
ing operation caused the copper strip to vibrate, and 
in time a succession of breakages occurred. In later 
designs of this type of rotor winding the end turns 
are secured by wire threaded through them, but 
even with this method some turns are often found 
loose. | 

The necessity for security of terminal connec- 
tions and other parts cannot be too strongly em- 
phasised, as very serious risk of breakdown and fire 
is often caused by faults in this direction. 

An induction motor with a squirrel cage rotor is 
usually considered a most robust piece of machinery, 
but unfortunately this fact often causes the motor to 
be subjected to such arduous conditions of work and 
. great abuse as no other type of motor would stand, 
and as a result it is on the average no freer from 
breakdowns. Except in the more recent designs the 
rotor 15 the weakest part, the contacts between the 
bars and the end rings become overheated and loose, 
and the stator frequently burns out due to the in- 
creased current taken by the motor. 

The modern methods of brazing the joints, casting 
solid, or welding, are all satisfactory, but soldering 
and riveting are of very little use. If the joints 
remain good, a rotor should never need rewinding, 
even if the insulation of the bars in the slots is all 
burnt away. 

Bearings are frequently the cause of serious 
trouble. А seized bearing is often a small matter 
compared with the damage which follows. It is this 
which makes a phosphor bronze bush preferable to 
white metal except in large machines which receive 
more attention, and where the airgap is large 
enough to prevent consequential damage. When 
the bearing heats up, the white metal melts and runs 
out and allows the rotor to drop on to the 
stationary part and damage the windings, whereas a 
phosphor bronze bush seldom causes such damage. 
The bush is more difficult to remove when seizure 
takes place, but that is not a serious matter. If the 
hot bearing is discovered in time and the machine 
is kept running while the bearing cools down, actual 
seizure may be prevented. Ball bearings are advo- 
cated by manv makers, particularly. for induction 
motors where the airgaps are very small, but these 
are not always very reliable in practice. While such 
bearings are suitable for steady drives where there 
are no sudden jolts such as occur in a stone or ore 
crusher, they are supplied bv some manufacturers 
for all purposes without any discrimination. The 
jolts usually cause broken balls, and the only remedy 


is to substitute bushed bearings. Apart, however, 
from unsuitability under certain circumstances, one 
of the main troubles is in connection with the fitting 
of the bearings. The importance of this cannot be 
too strongly emphasised, as carelessness 1s respon- 
sible for many breakdowns, and a repair usually 
involves a complete new bearing, which 15 an ex- 
pensive item. 

Oil throwing is another bearing trouble, and it 
seems curious that in a series of motors built to the 
same standard one will throw oil while the others 
may be quite satisfactory in this respect. The forces 
which draw the oil out of the bearing are of very 
small magnitude, and the points to be observed in 
order to prevent the trouble, would, to an inexperi- 
enced mind, seem very trivial. Oil throwing can 
be prevented, and it is pleasant to find that the best 
class of manufacturer is now running no risks, and 
takes proper measures without first trying to do 
without them. Some machines seem to develop oil- 
throwing propensities some time after they are put 
in service, this may be due to the special circum- 
stances of the drive, such as the shape and size of 
pulley, the belt, arrangement of the ventilation; 1t 
may also be due to the nature of the lubricating oil, 
but is generally due to dirt on the oil throwers. The 


presence of very little dust will allow oil to creep 


past the oil throwers, and the centrifugal action 
which the oil throwers are supposed to cause, 1s of 
no avail. Oil throwers should be turned solid with 
the shaft, as if they are loose, oil will sometimes 
creep along the shaft under the oil thrower. 

Access to bearings during running is of great 
importance, great carelessness is often shown in the 
arrangement of the pulley in two-bearing machines, 
the pulley often is so close to the bearing that the 
inspection hole is shrouded, and the rings cannot 
be seen at work. At one works not only was this 
the case, but the outer bearing was in a hole in a 


brick wall. 


Case after case could be cited of costly break- 
downs which might have been prevented by a little 
more care being given to the bearings. 

Some manufacturers do not take the trouble to 
make any inquiries regarding the conditions under 
which the electrical plant is to work, and many of 
the troubles which are experienced might be ob- 
viated if some attention were paid to suitability. It 
is often a question of price, and the manufacturer 
mav find it difficult to persuade a customer to pav 
extra for a more suitable machine or switch, but 
there are many cases in which price scarcely comes 
in, and it is only a matter of thoughtlessness on the 
part of the designer of the installation. For in- 
stance, many excellent installations are considerably 
reduced in reliability by a poor quality regulator in 
the exciter circuit, or a weak cross bar on a circuit 
breaker; locknuts are usually left off the connections 
behind the switchboards, the springs on motor 
switches are often not securely attached, the handles 
on starting switches break off cr become loose, 
switch and fuse contacts open and lose their springi- 
ness. Examples will no doubt occur to everyone, 
and it seems a great mistake not to pay more atten- 
tion to such matters. 

The contract for the electrical equipment of a 
certain cotton mill contained a clause that 1f during 
the guarantee period the entire mill were stopped 
for a continuous period of two hours due to a fault, 
a heavy penalty could be enforced. The generator, 
‘cables, motors, and motor switchgear were all of 
first-class quality, nothing in the workmanship was 
left to chance, yet the regulating resistance in the 
shunt circuit of the exciter was of the most indif- 
ferent quality. This resistance showed siens of 
overheating, and as a precaution a second resistance 
of the same pattern was installed by the contractors 
as a stand-by. It was fortunate that the precaution 
was taken for one or other of the resistances failed 
several times before a more robust piece of appara- 
tus was supplied. 
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TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 


(Concluded from page 134.) 


Post-War Problems. 
By H. ENGLAND. 
(Abstract.) 


Finance.—We have to find a way so to adjust affairs that 
írunuway revenues snau be suflicklent to enable operators to 
рау Wages and purcnase imateriais tor daily use, and to leave 
a шагыш to pay а Iair return on the capital invested in the 
undervaking, aud also accumulate а renewals or reserve fund 
to repiace we wasting assets at tne end of their lives. Income 
1з tuerelore our Orsi consideration at the moment, and we 
are up against a grave diniculty. Ihe revenue of a tramway 
under taking can ve increased: first, by charging each pas- 
senger a higher tare, and secondiy, ру carrymg a greater 
nuniper of passengers. 

Statutory undertakings have been badly hit by the condi- 
tions arising out of the war and the consequent depreciation 
in the coinage. ‘Lhe inan in the street has re-adjusted his 
1deas of values as regards clothing, food, amusements, &c., &c., 
but when travel 18 concerned he seems to take a ditterent view 
and demands his post-war privileges at pre-war prices. 

Perhaps the board of Trude is the stumbling olock, and we 
should not blame the consumer at this stage, because in most 
instances the public have readily assented to an increased 
charge, recognising the impossibility of having the same facili- 
ties at the pre-war price. 

Our ditticulty is vo nnd a way of making the Government 
department see reason and to grant us reliet before our under- 
takings get into a state of disrepair and inetticiency. 

Company-owned undertakings are in a different category 
to Corporation tramways in this respect, but it cannot be 
good for the town or the State to have rate-aided tramways, 
and the only sound and lasting method is to conduct a trading 
concern on a self-supporting basis. As regards companies, 1t 
is apparent that unless the capital charges are met the com- 
pany must go out of business. 

We must have a sufticient income, and, in my opinion, the 
only way to obtain the revenue is to charge each passenger 
the sum it costs to carry him the distance he travels. 

Why we should be restricted to such absurd fare limits at 
this day I cannot see, because the public are fully able to take 
care of themselves, and if we foolishly demand an exorbitant 
fare, our business will disappear and our last state will be 
worse than the present. There is an economic limit to fares 
chargeable on a tramway, and as soon as that limit is exceeded 
away goes the business. 

Whilst speaking of fares I should mention for your considera- 
tion the advisability of demanding powers to charge higher 
fares on Sundays, Bank Holidays, gala days, race meetings, and 
special occasions. We are called upon to pay higher wages on 
these days, it costs more to give the service, and we are entitled 
to increase our charges. Not only so, but the great bulk of 
the traffic on these days is purely pleasure, as distinguished 
from commercial traffic, and it cannot be argued that a higher 
fare would be in any way a restraint on trade. 

Again, there is that bugbear of workmen’s fares. Surely it 
is high time that anomaly was swept away. The so-called 
working classes are now drawing more cash per week than the 
middle classes, or even many professional men. I have dealt 
with the fare question, and I have very little to say about 
the alternative. The great majority of systems are full to 
capacity, and it is a vain hope to look for relief from additional 
passengers. The net result on most systems, if additional pas- 
sengers involve & greater number of cars in service, will be 
adverse. 

We now come to the other side of the ledger. Wages and 
conditions of employment in the tramway industry have kept 

ce with, or even outstripped, the demands made upon other 
industries, and the only difference is that whilst the jncreased 
charges necessitated are passed on by the trader or manufac- 
turer, we are called upon to do the impossible and carry the 
burden ourselves. As regards materials, the position is chaotic. 

We are paying any prices asked by the manufacturers, and 
even then have difficulty in obtaining deliveries. I am tempted 
to ask whether we cannot do a great deal more to help our- 
selves in this matter. Surely a way can be found to standardise 
the bulk of our daily stores, and to buy on a co-operative basis. 
Things have come to such a pass that we must put aside all 
our little preferences and prejudices, and the engineer who 
must have something different of his own design, simply be- 
cause it is his own, must go with the crowd and help bulk 
production and to diminish cost. 

Let us encourage brains and inventiveness by all means, 
but set up a standing committee to consider and decide upon 
suggested improvements to standardised articles; but keep 
them standardised, embodying all the improvements that are 
discovered from time to time. 

To illustrate my meaning, take gear wheels as an instance. 
I take it that no manager would have any objection to stating 
now how many gear wheels of a certain class he would want 
for next year. His sole object is to get the best quality gear 
wheel at the lowest market price, and the only way to do this 
is for a manufacturer to be employed as constantly as possible 
on a particular type of gear. Why cannot this be done? By 


organisation bulk orders can be placed, not only for gears, but 
айлоз ап tine шатепаі» We use; we suOuld benennt vy quality, 
Workinanship ana price, and toe manufacturer vy sncreaseu 
output and econoiny ol production. 1 tnink that u revolution 
in order placing can ve Drougnt about witn advantage to uil 
concerned, anu L trust this suggestion will ve tully considered. 

My next point in the nnance ргоојеш is depreciation, re- 
newals, or reserves. in 1900 and subsequent yeurs, when elec- 
tric traniways were being installed at a rapid rate, renewal 
funds were calculated anu set aside on the busis of prices then 
prevailing. ‘Lhe funds have accumulated, and now, when re- 
newals are required, we are horrined to nnd that the cash 
available is about 6U per cent. less tnan will be required to 
renew our wasting assets at prices now current. she only 
solution of this problem is to earmark every possible penny 
for renewals, and any balance will have to come out of revenue. 

There is another disagreeable item in connection with reserve 
or renewal funds that are invested in securities. Almost all 
securities have depreciated, and it is apparent that when we 
have to realise to enable work to be undertaken we shall get 
back much less than we put in, so that we seem to be hit on 
all sides. | 

Rolling Stock.—The problem here is one often discussed, but 
recently with gathering force, viz., is the design of the cars 
we now use the right one, and are the materials the best for 
the purpose? We seem to be committed to ugly, unwieldly 
double-deck tranicars, and I am afraid the time has gone by 
when any radical alteration will be made on systems now in 
operation. 

The only thing that can be said in favour of the cars at 
present in use is the seating capacity, but many objections can 
be raised to their use, the chief being excessive weight, time 
taken in loading and unloading, difficulty of fare collection, 
and so on. 

Excessive weight per axle not only means large maintenance 
costs of cars, but it also carries with it heavy maintenance 
cost of track, and as these are the two chief items in the repair 
bill of a tramway undertaking, we cannot pay too much atten- 
tion to them. 

Nobody will contradict the statement that cars fitted with 
roof covers are the acme of ugliness, current gluttons, and 
voracious enemies of rails. The question is, are we on the 
right ilnes regarding cars, and is it too late to make a change, 
if a change is found to be desirable? 

I really think this matter should be fully investigated, and 
we ought not to go on blindly buying cars of this pattern 
simply because the other fellow does so. 

One thing is certain, the design of cars should be simplified ; 
a freer use should be made of steel and malleable iron, and the 
use of wooden corner posts and intermediate pillars, which in 
many cases require renewal in a few years’ time owing to dry 
rot, &c., should be stopped. We should eliminate all brass 
work, gold leaf, and fancy stunts of that description. They 
are not necessary to make a car look clean and attractive, but 
swallow labour, and are a continual source of annoyance and 
expense. We want no carved or pressed woodwork or fancv 
mouldings, either in the upper or lower saloons. We want no 

laces where dust can lodge and which require daily cleaning: 
in fact, the plainer the interior of a car can be made, the 
better from the upkeep point of view and also for the health of 
the passengers. 

Car equipments should give ample clearances. Equipments 
are on the market to-day that only give & clearance of from 
two to three inches between the rail head and the bottom of 
the gear case. This is not sufficient, and if we are to get the 
best out of our tires and gear cases, equipments must be de- 
signed to give much better clearances. 

The present springing of cars is faulty. It is & sure indica- 
tion that this is a recognised fault when one finds managers 
all over the country experimenting and trying dodges to im- 
prove springing. Wherever I go I find that some alteration 

as been made in the springing. 

Mdintenance of Roads.—Under present traffic conditions, the 
abnormal growth of heavy motor traffic, and general wear and 
tear of wheeled traffic, the upkeep of the paving between tram- 
way tracks and on the 18-in. margins has become a terrible tax 
on all tramways. Unfortunately the paving is not the sum 
total of the damage; the concrete foundations of tramways also 
suffer severely. I have noticed, particularly in places where 
the concrete fondation only extends to the width of that por- 
tion of the road maintainable by the tramways, that in innu- 
merable instances the concrete has broken longitudinally with 
the rail, and—in my opinion—this damage is caused by &*- 
passage of heavy vehicles on the unsupported portion of the 
concrete. 

In places where the whole width of the road, from kerb to 
kerb, is concreted, such cracks are not often found, but I can- 
not suggest any solution to thia problem unless the local authc- 
rities can be persuaded to excavate and concrete their roads 
when the rails and road bed of tramways are due for renewal. 
Is it possible for us to get any relief regarding the maintenance 
of road surfaces? Conditions are daily becoming worse, be- 
cause of the great increase in the number of heavy vehicles, 
and road maintenance is growing fast. Why we as tramway 
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operators should bear the entire cost of maintaining road sur- 
faces which we do not use I cannot imagine. 


Motor ’Buses.—Motor ‘buses have forged ahead during recent 
years, and 1 am wondering what their future 18 1n relation to 
the passenger-carrying industry in this country. The motor 
bus is rapidly gaining a place that many people a few years 
ago thought unlikely. 1 have come to the conclusion that 
motor ‘buses in provincial towns cannot compete successtully 
with tramcars for handling dense rushes of traflic, but in the 
future tramway tracks will not be laid into urban and country 
districts serving comparatively sparse populations, and in such 
districts the motor bus is undoubtedly the vehicle of the 
Iuture. 

The cost of carrying a passenger is the measure of economy 
as between 'buses and tramcars. By cost 1 mean all charges— 
operating, capital and renewWals—and there із a wide margin 
ut present in favour of cars under provincial conditions. 

lhe question of road maintenance, or rather of bad adapta- 
tion and maintenance, is throttling the motor-'bus business at 
present, and until this question is settled on a national basis, 
the motor 'bus will not take its righttul place as a passenger- 
carrying vehicle in this country. 

Of late most exorbitant demands have been made by road 
authorities on 'bus owners and operators, and the matter has 
got to such a pitch that something will have to be done, and 
done quickly, to decide this question. 

Corporations are agreeing to pay road authorities а round 
sum for road adaptation, and a contribution per bus mile for 
road maintenance. One company of which I have knowledge 
is paying the ridiculous sum of 3d. per 'bus mile for road main- 
tenance charges, and Corporations have even roade an offer of 
such a sum as £700 per mile towards road adaptation. 

‚А company which is subject to the whim of licensing autho- 
rities is obviously not in a position to рау down а lump suin 
for adaptation, even if such a charge were fair and reasonable, 
but unless a company is agreeable to pay a contribution for 
road maintenance, I think it will have great difficulty in getting 
licences. 

This is a national question, and one that should not be left 
to every small road authority to meddle with. If we have to 
pay a contribution for road maintenance, let everybody pay 
alike, but I do think it most unfair to compel passenger-carrv- 
ing vehicles to contribute and leave trade vehicles of double 
the weight and of equal speed absolutely free of all charges. 
I think it is illogical to make any charge on a particular class 
of vehicle; the roads should be put in a condition fit to carry 
present-day traffic, which of course includes motor ‘buses, and 
no charge whatever should be made. we od T 

Housiny.—Many local authorities are now considering 
housing and town-planning schemes. Tramways are required, 
und as шапу of the housing sites are some distance from the 
centres of the towns, some means will have to be found to 
serve the people who will reside in the houses. Extensions of 
trainWays at to-day’s prices are unthinkable unless assistance 
ix afforded by the authorities, and even then, in the present 
unsettled state of affairs in the traction world, I question 
Whether any company is warranted in sinking money to meet 
demands which in all likelihood cannot yield an adequate re- 
turn for some years on the capital it will be necessary to 
expend. 

It is a pity that tramway companies, owing to insecurity of 
tenure, and, at the best, limitation of tenure, are prohibited 
from entertaining extensions which are necessary for the 
development of the districts they serve. 

In the past, company tramways have been constructed and 
services run in districts that were really not ripe for develop- 
ment at the time when the tramways were laid, but in the 
hope and expectation of future profits, services in excess of 
public requirements have been run to induce traffic, and now, 
when the period of patient waiting is beginning to be 
rewarded, compunies are faced with excessive charges in all 
directions and their meagre profits seem likely entirely to dis- 
appear. 

The efforts of companies have of recent years been sterilised 
because of the powers of purchase which may be exercised by 
local authorities, and in many cases the period at which local 
authorities are empowered to purchase is drawing near, so 
that it is quite impossible for any company to put down new 
lines unless assured of an immediate return. : 

A corporation tramway department would be affected rather 
differently by the various town-planning schemes, but even 
corporations will have to step warily, otherwise the department 
will find itself operating a considerable mileage of tramways 
at a loss. 

I assume that care will be taken that whenever sites are laid 
out for new buildings, roads will be made wide enough to give 
a high-speed tramway track free from other traffic, and on 
these lines the future development of tramways in this country 
will depend. 

We have sacrificed speed, and have made what are virtually 
atreet railways into a hybrid between a hackney carriage and a 
private brougham. We stop our cars at every street corner, 
and even then pet complaints that the wife of a town coun- 
сШог has to carry her parcels 20 yards from the car to her 
door step. | 

The time has come when this sort of thing should be stopped, 
and our tramwavs should take their rightful place in the 
traction world, and be regarded as high-speed street railways. 
leaving the finicking door-to-door traffic to a different class of 
vehicle entirely. e> -” | 


Employment for Disabled Men and Spare Hands.—On some 
systems the task of finding suitable work for disabled men has 
proved very serious. It is bad for the job generally to have a 
man who 1s regarded as a pensioner, and who 1s not doing his 
" whack ’’ on the premises, and unless work of а suitable 
nature can be found for such a man, I think it would be 
almost better to allow him a sum, if there is any moral obliga- 
tion so to do, and tell him to stay away. | 

Many undertakings have a sufficiently serious problem to 
solve regarding spare men, particularly places catering for a 
seasonal traffic or where the traffic is Irregular and fluctuating. 

This is one of the problems brought about by the last wages 
settlement, and it is the general opinion of most of the man- 
agers with whom I have come in contact that there is not 
suflicient elasticity, considering the peculiar nature of tram— 
way employment. 

If public demands are to be met, we must run our cars 
regularly and on time, and to ensure that this is done we must 
have available a percentage of men to understudy those who 
inay be sick or idle or who have missed their duty because of 
other reasons. 

Made work pays nobody, and in very few instances has 
it been found possible to provide suitable work of a remunera- 
tive character for men who are not required to drive or conduct 
but who have to be paid. 

Skilled and Unskilled Labour.—The tendency of the day is 
for unskilled Jabour to demand and obtain the same rates of 
pay as skilled labour, and if this is to continue I wonder what 
the result will be. Are we to denude the country of skilled 
craftsmen? Really that is where the present day development 
will lead, and 1 cannot think the peril of this is realised by 
those who have so freely granted the extortionate demands of 
unskilled labour. There is no incentive for any youth to stick 
to a particular trade and to make himself an efficient and сар- 
able сга {ѕәшап, and in days to come we sball have a race of 
handy-men, jacks of all trades, incapable of doing a first-class 
job in any particular calling. 

Peak Loads.— Cannot some effective steps be taken to flatten 
our peak loads? During the war an effort was made in this 
direction, but the response of labour was negative. It means 
so much on a busy system to spread the peak-load rush over 
a wider period, and the advantages to the public are во patent, 
that one would have thought the proposal would have met with 
linmedinte acceptance. As the better distribution of traffic not 
only means improved facilities for the public but also a marked 
saving in the wear and tear of rolling stock, economy in the 
generation of electrical energy, and to some extent diminution 
of split turns, a further effort should be made to stagger the 
hours of commeneing and finishing work. 

Conclustons.—There are several problems we shall be called 
upon to face, either now ог in the immediate future, in addi- 
tion to those I have dealt with: the traffic problem in large 
cities and the difficulty of providing transport; power house 
difliculties; price and calorific value of fuel; provision of new 
plant and position. of owners of generating stations under the 
new Act; restoration of efficiency of organisation and equip- 
ment; electrification of local railway systems. | 

These are only some of the many problems that can fittingly 
be discussed. One other matter I wish to mention, viz.. 
publicity. For some time past I have held the opinion that 
we are sadly lacking in propagandism. We havea lot to gain by 
letting the public know many things we now keep locked up 
in our bosoms. A transport concern is open to the carpin, 
criticism of everv jackanapes who has the effrontery to raise 
his voice, and we suffer misapprehension and calumny at the 
hands of the few. That is immaterial if we are understood bv 
the many, and our limitations and difficulties appreciated bv 
the public at large. | have heard it said that a tramway com- 
pany, by the very nature of its business, can never be popular, 
but we can reduce that inevitable unpopularity to negligible 
proportions by judicious publicity and an effort to make the 
public understand. 


DISCUSSION. 


Mr. E. Н. EDWARDES agreed as to the necessity of standardi- 
sation; up to the present it had been tackled in a some- 
what slovenly wav, and but little had been standardised as 
vet. The design of cars depended on the svstem concerned; 
they wanted cars with a large seating capacity. Referring 
to the subject of low clearance, he said he had no gear cases 
on his cars—thev could not be kept on. 

Mr. HUMPHRIES considered that during the last 10 vears а 
great deal of standardisation had been accomplished, but 
some traniway managers would not fall into line. In order- 
ing new parts they should consult the makers, with a view to 
using standard designs. With regard to the tvpe of car, the 
Americans were strongly in favour of the " safety ”' car, with 
vestibule ends, and seating 34 passengers; this type of car 
was gaining ground in the United States in preference to 
heavy cars. On tracks of 34 ft. gauge the single-deck саг 
had a great future: quit; a number were in use in the 
Black Country, mainly on inter-urban routes, and were earn- 
Ing us much per car-mile as double-deck cars with top covers: 
with the sume consumption of energy they could give а much 
more frequent service and a higher speed, 

Mr. A. L. Bang, referring to the electrification of rail- 
wavs, said that the L. & S. W. Electrice Railway paralleled the 
London United Tramways near Richmond; the tramwavs had 
lost a little of their long-distance traffic, but none of their 
local traffic, and gained a number of passengers on holidays. 
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Mr. С. W. MALLINs said that improvements could not be 
introduced without an alteration in the fares. The Act of 
1870 was & stumbling-block, and the Board of Trade set its 
face against the increase of fares. High-speed transportation 
was absolutely essential, but some means must be found for 
separating the short-distance from the long-distance passengers. 
The conditions obtaining at Glasgow were different from those 
prevailing in any other city, owing to the density of the popu- 
lation in the central area. They could not separate the pas- 
кепрегв on an ordinary tramway, but he suggested that omni- 
buses might be used to deal with the long-distance traffic. 
It was to the interest of all of them to co-operate in securing 
an alteration of the law, so that they would be able to meet 
their liabilities as they should. Difficulties could be seen 
ahead; there would have to be an enormous outlay on re- 
newals in the future, and they must get sanction for proper 
fares. The passenger ought to pay a reasonable price for his ride. 

Mr. BENEDICT suggested that the Council should confer with 
the British Engineering Standards Association on the subject 
of standardisation. a 

The Chairman, Mr. R. J. How ey, said that the British 
Engineering Standards Association was occupied in standar- 
dising many things connected with tramways—wheels, axles, 


wheel centres, &c. The Council of the Tramways Association 
had recently decided to set up a Standing Technical Commit- 
tee. The future work of the Association would tend largely 
towards standardisation of the technical work of the in- 
dustry. The new Council would form the committee, which 
would work in collaboration with the British Engineering 
Standards Association. ` 

The present overcrowding trouble could only be overcome 
by the expenditure of capital, and that could only be done 
if the undertakings were in a prosperous condition; the situa- 
tion called for a large increase in rolling stock, on both rail- 
ways and tramways, and an undertaking which was not 
financially successful could not deal with it. They should 
carefully prepare a case to set before the authorities in order 
to secure relief from the maintenance of roads, &c. The de- 
ferred repairs and delayed renewals constituted a very im- 
portant question; if the cost of upkeep were fully allowed for 
to-day, very few undertakings could claim to be working at a 
profit. With regard to the provision for the temporary in- 
crease of charges, the Act required an undertaking to show a 
loss before relief could be given—a very detrimental position ; 
he hoped that the new Transport Department would take a 
wider view of the circumstances. 


THE BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


(Continued from page 136.) 


The RawLPLUG Co., Lenthall Place, Gloucester Road, 
South Kensington, S.W., showed plugs made of patent 
nbre and used for fixing screws into any material, including 
metal. ‘They are suitable for use in any trade, and for fixing 
anything that is held by screws, for instance, electrical 
fittings, wires, cables, &c. Rawlplugs do not require skilled 
handling, nor do they damage the surrounding material, and 
they are invisible when in position; we have already described 
them on page 248 of our issue of February 28th last. The 
exhibit include specimens of work in all calsses of materials; 
examples of wiring and fixtures on marble, stone, glass, slate, 
&c., were shown, as well as work on plaster and brick. De- 
monstrations of the use of rawlplugs and the advantages over 
the usual method of obtaining a fixture and & tests were 
given, as were also demonstrations and tests of the strain that 
the plugs will stand in any material. A No. 14 2-in. screw 
fixed with a rawlplug in stock brick will withstand a direct 
pull of over half a ton. Demonstrations of the use of handy 
labour-saving tools anno) for the purpose of making the 
small holes into which rawlplugs are fitted were also given. 

Messrs. GUTHRIE & Co., Accrington, exhibited armoured 
centrifugal pumps manufactured from ''Ceratherm " апа 
used for particular chemical purposes. This firm has brought 
out & material which has been adopted on a large scale for 
chemical purposes, and which under special conditions might 
be found applicable to electrical purposes. Ceratherm ” 
is an acid and flame-proof earthenware composition; it is not 
affected in the slightest by corrosive liquids, not even by boil- 
ing acids, and having a much higher thermal conductivity 
than porcelain or stoneware, and also for other reasons, 
sudden and violent variations of temperature do not cause it 
to crack. It has the advantage that it can be made of con- 
siderable strength, but it is not of the brittle nature of porce- 
lain, and is not liable to fly when made in the form of 
impellers. 

The Sin JonN Cass INSTITUTE, Jewry Street. Aldgate, E.C.3. 
A cadmium vapour arc lamp was exhibited by Mr. H. J. S. 
Sand, D.Sc., which is similar in general principle to the well- 
known mercury vapour lamp. 1% is constructed of quartz 
glass, and to start the lamp the metal is melted by means of 
a Bunsen burner and the arc struck by tilting. The lamp 
gives a powerful light, and once started will continue to burn 
indefinitely. It is hoped that in addition to its use for pur- 
posce of pon measurement, in which lines of definite wave 
ength and great intensity are required, the lamp will find 
application as a pcwerful source of red and ultra-violet light. 
An X-ray localising slide rule, designed by Mr. F. J. Harlow, 
B. Sc., A. R. C. Sc., D.I.C., and manufactured by Messrs. Е. R. 
Butt & Co., 147, Wardour Street, London, W.1, was also ex- 
hibited. This instrument has been adopted by the British 
War Office and supplied with all house and field hospital 
X-ray outfits. It is an adaptation of the mathematical slide 
rule for the purpose of localising foreign bodies from measure- 
ments made during X-ray examination of the patient. The 
logarithmic scales are so arranged that the depth and the 
lateral distances of the foreign body from two cross wires 
ean be read off for any tube shift and any distance between 
anti-cathode and screen or plate by three simple settings of 
the sliding scale and cursor. | | 

The British Grass Woot Co., Ттр., Britannia Works, 
Lowman Road, London. N.7, exhibited glass wool free from 
lead and borax, for the filtration of acids, alkaline solutions, 
&c.. and also for use in electric batteries. 

The BnrrrsH CELLULOSE & CHEMICAL MANUFACTURING Co., 
Lrp., 8, Waterloo Place, London. S. W. I. exhibited cellulose 
acetate. a chemically treated vegetable fibre, which forms the 
basic materia] of pon-inflammable celluloid. non-inflammable 
kinema films, artificial silk, electrical insulators, varnishes, 


non-luminous radiators, and the 


&c., samples of all of which were shown. Doped wire and 
fabric netting have their interstices filled with a thin, trans- 
parent and flexible film, forming an excellent substitute for 
glass where ease of transport and unbreakable qualities are 
desired. Artificial silk, the beautiful imitation of the real 
article, is one of the most interesting achievements of modern 
science, while cellulose acetate owes its value for insulating 
varnish and tubes to its high insulating properties, resistance 
to heat and damp and facility of application. 

The OoncorpD1A ELEcrRIC WIRE Co., LtD., Trent Mills, New 
Sawley ,Derbyshire, showed a selection of bare, silk and 
cotton covered and enamelled copper and high resistance wire, 
cable, sheet, strip and ribbon as well as asbestos and asbestin 
covered copper and high resistance wire; bell and telephone 
wire and cable; charcoal iron wire; armature binding wire; 
fuse wire; medical and flexible cords and insulating materials 
of various classes. 

The RUNBAKEN MaaNETO Co., LtD., Cheetwood Lane, Derby 
Street, Manchester, exhibited high-tension magnetos, working 
models of the same and testing apparatus; also moulding in 
ebonite and stabilite, sparking plugs and distributors and 
accumulators. This firm has introduced an aluminium com- 
mutator of which a number are now in use, and are said to 
be giving satisfaction. The housing is of aluminium, the 
sectors being accurately fitted into fibre specially treated to 
avoid warping. The rotor is constructed on the usual lines. 
To fill a want by garages and repair depots a magnetiser and 
automatic foot switch has been introduced which obviates 
the delay and expense of sending a magneto back to the 
makers. The magnetiser is supplied to work at 100 to 150 and 
200 to 250 volts; where a supply of electricity is not available. 
accumulators may be used, and magnetisers can be supplied 
wound to work at 19 volts. ' 

The DowsinG Rapiant Heat Co., LtD., 39-40. York Place. 
Baker Street, London. W. I. exhibited electrically heated 
apparatus of all descriptions. Elements. wound on mica and 
porcelain grids, of various capacities for both domestic and in- 
dustrial uses were shown. Domestic appliances included 


Fra. ]3.—Conprrss Irons. 


radiators, kettles, saucepans, urns, hot plates, toasters, and 
electric irons of various types and sizes. Commercial appli- 
ances included penis d irons, glue pots, wax heaters. 
branders, presses, water heaters, letter dryers. luminous and 
| atent cordless svstem of 
heating irons whereby the iron is heated automatically with- 
out connecting cords. These irons. when hot. mav be dis 
connected from the source of supply and used with the same 
freedom and convenience as solid ic ms. Ther are heated оу 
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financial nature. They were inherent, to a great extent, in 
the American financial svstem of the time, and as far as they 
did not arise from that cause they were due to fear—some- 
times easily understandable—on the part of those accustomed 
to deal with certainties in the shane of hard cash. This fact 
exemplifies the folly of placing the government of a large 
business organisation in the counting-house. Accounting con- 
sists in the recording of the deeds of other people, and not 
in their accomplishment. 

Mr. Leupp gives us а clear and correct conception of the 
man and of his work. As a book, this volume is written in 
an interesting manner, and is well got up, without many 
‘mistakes. The Italian who first made induction motors in 
Europe was Galileo Ferraris, not Ferrari, as stated on 
page 141. There is not, and never was, such an institution as 
the Central Institute of Guilds of the City of London," re- 
ferred to on page 174. though everyone knows what is meant. 


Nor, we think, was there a British Westinghouse Electric and - 


Manufacturing. Companv in 1890: and when the Trafford Park 
works were built (in 1909) very little of any permanent value 
was effected bv the Westinghouse organisation in the wav of 
housinz. in spite of Mr. Leupp's impression to the contrary on 
page 189. 'The hook has an index. but there are some notable 
omissions—the British companv is not mentioned, nor 1s 
George Westinghouse, senior, nor Albert the present King of 
the Belgians, mentioned on pace 969 as having staved some- 
time at Solitude, Westinghouse's Pittsburg residence. 


The book is one which shonld find a place not only on the 
shelves of all engineers who love their profession, but in all 
school libraries. It is good that the imagination of the rising 
generation should be fired bv the stories of the lives of those 
who have done great things. Tt seems something of a pity 
‘that the name of this great constructive genius is to disappear 
from the British electrica! industry, to be replaced bv a name 
which. however justly famous. is chiefly renowned for the 
manufacture of engines of destruction. 


NEW PATENTS APPLIEDi FOR, 1919. 


(NOT YET PUBLISHED.) 


v expressly for з онга! by Messrs Sarton-Jones. ODU ane 
HENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, У.С. 1. 


18.087. Coin-freed electrical shooting apparatus.“ V. C. Sampson. 
July 21st. 

18,119. Starting explosion engine with magneto.” N. HARZMAKK. 
July 21st... (France, April 2nd.) 


18.127. Dry-cell batteries." Н. R. Ра мек. July 2Ist. 
18,133. Electric laundry irons." A. E. Firzc&RALD. July 215. 


18,146. “ Sparking plug for internal-conbustion engines. E. GoLvsMip- 
ABRAHAMS ard W. S. SHEPARD. July 21st. 


18.148. Electric ovens." F. T. Hewson. July 215. 

18,150. “ Automatic electric control of vehicles with electric transmission.“ 
P. V. Ромки. and P. F. Sunn. July 2tst. 

18.166. Line arrangements for automatic telephone exchanges." Reray 
AUTOMATIC TELEPHONE Со. (G. A. Betulander.) July 31st. 


18.167. Switching arrangement for telephone exchanges.” Кылт 
AUTOMATIC TELEPHONE Co. (G. A. Betulander.) July 21st. 


18.233. Telephone exchange system.“ Westers EI zT RI Co. July And. 


18.248. Telephone systems. C. R. H. AkNrzkNIUSs. July And. (Hol- 
land, August 19th, 1918.) | 

18.254. Electric signs.“ F. A. Suu. July 28nd. 

18.257. Wireless telegraph apparatus operating with relays.” J. B. 
Воштно, July And. | 


18,284. '' Apparatus for transmitting by electric current drawings. printed 
matter, &., and projecting transmitted copy upon screen for advertising, 
&c." R. G. Cave and W. Goss. July 23rd. 

18,294. ''Sparking plugs for internal-combustion engines." Е. W. Нил, 
July 23rd. ` 
18,301. “ Automatic or semi-automatic telephone systems.” AUTOMATIC 
ELEPHONE MANUFACTURING Co. July 23rd. (United States, November 4th, 
1918.) 


18,305. “ Dynamo electric machines." J. W. Burceicn. July 23rd. 
18,319. * Wireless transmission of speech." E. C. Hawsow. July 23rd. 


18.320. Electric ignition apparatus for internalcombustion engines.” 
Remy Evectric Co. July 23rd. (United States, September 19th, 1917.) 


18,321. *'' Thermostatic devices.“ Килү Automatic TELEPHONE Co. 
July 23rd. 


18.327. Electric lamps for motor vehicles." F. Соормам and Н. 
CrAVTON-WRkICHr. July 23rd. 


18.336. Trollies or current collectors for electric trams, &c." T. J. 
SMEDDI.ES. July 23rd. 


18,363. *'' Electrical fuse and switches," W. THORNTON. July 24th. 


18,409. “ Jointing lengths of troughings for laying electric cables.“ L. R. 
Lee. July 24th. 


18.410. Atmospheric discharge and disturbing element eliminator for wire- 
less telegraphy." A. Н. Branton and E. А. Віттох. July 24th. 
18,411. ' Dynamo electric machinerv." T. L. R. Coorer. July 24th. 


19,413  '" Means for protecting electric mains against flaming on Коля. 
ship.” T. G. HaRrwrrr. July 24th 


18,415. '' Vacuum tube or electronic discharge apparatus F A 
GRAHAM and W. J. Rickets. July 24th. 


18.435. ''Condensers." DusirteR CoNpENsER. Co. July 24th. (United 
States, August Ist, 1918.) 


18.436. “© Insulating testing devices." Duser Conpenser Co. July 24th. 
(United States, August 26th, 1918.) 


18.437. ''Condenser structure.“ 
(United States, March 7th.) 


18,438. “ High potential condensers."  DUBILIER CoxpENsER Co. July 24th. 
(United States, March 7th.) 


18.439. Condenser plates." DuritieR Conpexser Co. July 24th. (United 
States, April 11th.) 


18,445  '' High tension insulators. W. D Stamey. Tuly 24th. 


19 458 "Eltre signaling systems.’ Wesrerw Evecrric Co. (Western 
Electric Co.) July 24th. 


. 


РовилЕк Conpenser Co. July Aich. 


18.462. Electric switch lock." W. H. Cour. July 24th. 


18.492. Negative and positive resistance vacuum tube devices for wire- 
less telegraphy, &c." J. Scorr-Taccart. July 25th. 


18,496. “ Electric circuit breakers.” ExvectricaL IurLK MEN TS Lro., and R. 
W. GREGORY. July 25th. 


18.505. Production of electrical osvillations for radiotelegraphy or radio- 
telephony." Е. J. CHAM&BERs. July 25th. 
18.517. Electric reactive windings.” 
MENTS., LTD. July 25th. 

18,522. Wireless direction finding apparatus.” C. K. CHANDLER. 
July 25th. 
jee a “ Electrically operated diaphragm horns.” Н. W. BRADBURY. 
uly 25th. 

18.548. Hand and electrically propelled vehicles.“ 
July 25th. 

18.589. Paul and ratchet gear having an electro-responsive releasing 
device. AKTIEBOLAGET SVENSKA KULLAGERFABRIKEN. July 26th. (Sweden, 
July 27th, 1918.) 


18.610. Static electric condensers.” British THomMson-Houston Co. and 
К. C. CriNKER. July 26th. 


18.612. Thermo-electric appliances." W. Н. Wirson. July 26th. 
18,613. '' Hand-operated electric switches.“ Е. Mersteap. July 26th. 


J. R. Brgaup & Exvectricar [wMrLE- 


W. Н. GLASER. 


Se ee rate rr c 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridg-d, and ell subscquent proceedings will һе taken. 


1917. 

12.911. WIRELESS TELEGRAPH TRANSMITTERS. Marconi™ Wireless Telegraph 
Co. and C. S. Franklin. September 8th, 1917. (128,983.) 

12.957. [GNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES. E. A. 
Watson and M.-L. Magneto. Syndicate. September lOth. 1917. (128,985.) 

13,544. ELECTRIC FURNACES. British Thomson-Houston Co. (General Elec- 
tric Co.) September 20th, 1917. (129.014.) 

13,738. ELECTRICALLY HEATED GLOVES AND OTHER FLEXIBLE ARTICLES, SUCH AS 
ROOTS, CLOTHING, CARPETS, AND THE LIKE. A. A. Lemercier. October 26th, 
1916. (129,019.) 

125 MERCURY VAPOUR LAMPS, M. J. Cornu. September 25th, 1916. 
(129,022. 

13,918. ELECIRODE HOLDER FOR ELECIRIC FURNACES. Spear & Jackson and 
G. Marriott. September 27th, 1917. (129.027) 

14,215. ELECTRIC FURNACE CONTROL APPARATUS. British Thomson-Houston 
Co. (General Electric Co.) October 2nd, 1917. (129,039.) 

19,335. CORD TERMINALS OR CONNECTORS ADAPTED FOR CONNECTING ELECTRICAL 
CONDUCTORS. A. E. Francis. December 3lst, 1917. (129,045) 


1918. 

6,384. VALVES OF WIRELESS TRANSMISSION SYSTEMS, Edisou-Swan Electric 
Co., C. E. Hiatt and W. J. Davis. April 15th, 1918. (129,051.) 

8.779. ELECTRIC MOTORS FOR USE ON CONTINUOUS CURRENT OR ALTERNATING 
CURRENT cirRCUITS. Е. H. Robinson. May 28th, 1918. (129,060.) 

9,075. ALTERNATING CURRENT DYNAMO ELECTRIC MACHINES. British Thomson- 
Houston Co, Н. W. Taylor and J. Whitcher. June Ist, 1918. (129,068.) 
10,548. ELECTRIC GENERATOR FOR MOTOR VEHICLES. J. Gambs. July 2nd, 
1917. (117,263.) 

10,658. EL TC TROl. vric certs. Н. C. Jenkins and C. I. Syndicate. June 2&th, 
1918. (219,083.) 

10,687. ELECTRIC RAILWAY SYSTEMS. E. J. Patelski. June 28th, 1918. 
(129,086.) 

10,771. APPARATUS FOR OBTAINING HIGH-TENSION  ONE-DIRECTION CURRENTS 
FROM THREE-PHASE CURRENTS. О. M. Corbina and G. C. Trabacchi. June 29th, 
1918. (129,092.) . 

10.791. ELECTRICAL. GENERATORS AND ELECTRICAL MOTORS. J. Shepherd. July 
2nd, 1918. (Cognate application No. 21,363/18.) (129.094.) 

10,857. CONTROL OF ELECTRICALLY PROPELLED TRUCKS OK LIKK VEHICLES. Р. 
A. Н. Mossay and Mossay & Co. July 2nd, 1918. (129.103.) 

10.877. ELECTRIC BATTERIES. S. L. Price. July 2nd, 1918. (129,104.) 

10.962. ELECTRIC MOTORS FOR OPERATING CRANES AND HOISTING APPLIANCES. 
H. Williams and Simon, Ltd. July 4th, 1918. (129.112.) 

11.084. Spark PLUGS. R. Champlin, H. А. Todd and К.. б. Cook. July 
‘ath, 1918. (129,116.) 

13.025. MEANS FOR HOLDING ELECTRODES USED IN SOLDERING ANP DEPOSITING 
METALS BY THE ELECTRIC ARC. Alloy Welding Processes, Ltd., and E. Н. 
Jones. August 10th, 1918. (129,155.) 

13.520. COMBINATION NIGHT LIGHT AND ELECTRICAL HEATING APPARATUS. T. G. 
Е. Jorgensen. August 20th, 1917. (118,416.) 

14,350. ELECTRO MAGNETIC SEPARATOR. W. E. Poole. September áth, 1918. 
(129.166.) 

19.031. ELECTRICAL TRANSFORMERS. Siemens Bros. Dynamo Works, J. W. 
Howard and L. D. Morphew. November 20th, 1918. (129,198.) 


19198. 


9,710. TERMINAL ELECTRICAL CONNECTIONS SUITABLE FOR SPARKING PLUGS FOR 
INTERNAL-COMBUSTION ENGINES. C. F. Burton and H. Burton. February 4th, 
1919. (129,221.) 

5,461. ELECTRIC contacr pevice. А. C. E. Hojgaard. March 9th, 1918. 
(125,205.) 

7,345. RADIO-OSCILLATION GENERATORS, W. J. Mellersh Jackson, A. 
Taylor.) March 24th, 1919. (129,238.) 


A New Galvanoset Element.—The Medical Supply 
Association, Ltd.. reports that it has made an important improve- 
ment in the conducting elements of the galvanoset water resistance 
apparatus, which has already been described in our pages. In the 
past the four conducting elements were made of carbon, but it was 
found that the positive element was liable to disintegrate. which 
resulted in discoloration of the water, and necessitated frequent 
changing of the water and replacement of the element. This dis- 
integration is now entirely overcome, it is claimed, by an element 
which has been introduced, and which is made of platinum for the 
positive pole. The Medical Supply Association would be pleased 
to hear from those of its clients who are using the galvanoset 
apparatus, in order that arrangements might be made for adopting 
this improvement, | 
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THE CONTROL OF INDUSTRY. 


WE summarise elsewhere the interesting report of the 
Nationalisation Committee of the Federation of British 
Industries. This report contains much that is food for 
careful thought. It claims to be a pronouncement of 
policy of a constructive kind by employers, and to offer an 
alternative to the suggestion of nationalisation. 

The Committee is, in actual fact, an anti-Nationalisation 
Committee, and it ascribes to what it calls ** the capitalist 
system all the credit for any prosperity that has been 
enjoyed. In the public mind a capitalist is not very far 
removed from a particularly bloated form of profiteer, and 
in these days any system which evolves individuals of this 
character is liable to condemnation at sight. However, the 
meaning is made clear, and it is admitted by all who have 
thought of the subject at all that funds are necessary for 
the commencement and carrying on of any commercial 
undertaking. The truth is, of course, that the ultimate 
and only source of any kind of wealth is labour applied, 
directly or indirectly, to land. The maintenance of the 
operation of extracting wealth from land, whether at first 
or at nth move, must be carried on by-the provision of funds 
which, as the report states, represent the previous accumu- 
lation of wealth by the efforts and savings of individuals. 
The implication that capital consiste of savings, and that 
savings are the only capital there can be, is erroneous, for 
the real original capital is the land ; savings are a secondary 
form, derived from the first. 

Great importance is rightly laid on our export trade, but 
it 18 very far from correct to suggest that it is the export of 
manufactured goods which pays for the essential foodstuffs 
and raw materials needed for subsistence. Coal, a raw 
material, is one of our most important exports, if not 
the chief of them all; and one of the worst effects of the 
coal shortage is the lack of freight for the ships on their 
return journeys after bringing importe to the country. Then 
the services rendered by our shipping pay for a large pro- 
portion of our importe, and the Capitalist system cannot 
rightly claim that by the stimulation of the production of 
manufactured goods for export has our existence alone been 
rendered possible. 

The elimination of unnecessary duplication of effort by 
the combination of large concerns is, as we have previously 
shown, a necessary feature of present-day business, and the 
Committee on Trusts was very far from condemning indis- 
criminately such amalgamations, It is stated that the ugly 
feature of exploitation of the consumer has been very much 
exaggerated, and that, on the whole, he has benefited from 
the existence of combines. 

Modern business organisation renders impossible that 
personal contact between employer and employed which 
formerly existed. Thecontrol of labour is exercised through 
paid officials, who, however worthy, cannot be regarded in 
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the same intimate and familiar way as the old small 
proprietors. | 

The waste of natural resources has largely been due, 
particularly on the other side of the Atlantic, to the reokless 
haste to get rich displayed by lumber kings, oil monarchs, 
and other similar potentates. 

Labour demands nationalisation and democratic control, 
and the report frankly admits that the views of the Com- 
mittee are set out by means of a number of general 


statements. Thus, it is laid down as a general pro- . 


position that centralised management by a Government 
department is fatal to commercial efficiency and enter- 
prise. State ownership need not necessarily be accompanied 
by State management. Incidentally, it is worth while 
considering what it is that is wrong with State ad- 
ministration. The Government official is popularly sup- 
posed, and this with some truth, to be a non-committal, 
evasive kind of person, and the Government Department to 
be but а very slightly improved form of Dickens’ Circum- 
locution Office. Auy man, however able and successful in 
business, has only to join the staff of the Min—well, 
perhaps we had better be non-committal ourselves—of a 
national or even municipal department to become a para- 
sitic, inefficient, overpaid and underworked member of 
"the ravenous horde which preys upon the vitals of the 
community,” as we have heard it expressed. It is from 
experience that we say that the vitals of the community 
provide remarkably poor feeding, and that the inefficiency 
of many large privately-owned commercial undertakings, 
both here and on the Continent, can give points and a 
beating to any public office. “Сап I push this job on to 
someone else?” seems to be the constant question. If 
уез, in legal phrase, then let it be done. 

It may be admitted at once that it is far better for the 
State not to administer any business in which competition 
is, from any point of view, advantageous. If a service is 
universal—such as drainage, roads, post, and so forth— 
public ownership is much better and easier to administer 
than private. As regards those public services, the 
activities of which must be co-ordinated over large areas if 
they are to obtain real efficiency,” for which we may read 
"the railways,” the report suggests amalgamation or co- 
operative working under proper safeguards. Perhaps the 
railways would be worse under State management, though 
some of them would find it difficult. Perhaps, also, great 
railwaymen are the best statesmen, though this has not 
been tried out yet for a sufficient length of time to make 
the impression perfectly clear and definite. 

The Committee’s report endorses that of the Government 
Committee on Trusts in recommending that the duties 
shall be thrown upon the Board of Trade of inquiring into 
any reasonable complaints by means of a tribunal, and of 
recoinmending to the State action for the remedy of any 
grievances which the tribunal may find to be established. 
The lightning-like rapidity of such procedure, bearing as it 
does a marked similarity to the mills of God, will he 
manifest, and will at once remove all apprehension from the 
most timorous. О | | | 

Democratic control is accepted во far as the Whitley 
Report achieves it, but no consciousness is betrayed of the 
defect from which the Whitley’ scheme suffered in the 
initial stages—the omission of the trained staff. This is 


expected to be the agent of Capital, and the signs of the times 
most distinctly show that this will not work. The Com- 
mittee does not consider that workers desire, or should have, 
Seats on the directorate. The Ebbw Vale Steel and Iron 
Co., Ltd., recently offered one or more such seats to the 
workers, but they were refused. 

Profit-sharing is not encouraged, as it is found to be 
seldom worth the trouble. Payment by results is advocated, 
and confession is made that in some cases individual 
employers have unjustly cut piece rates." This policy has 
been more general by far than this careful statement seems 
to show, but we may hope that it will quickly disappear. 

The function of the State is to govern, and to remain 
independent of the cares of ordinary industry, and with this 
conclusion many will be found to agree. 


We have before us the last two annual 

Australla as reports of the Electrical Traders’ and 
Ка i Contractors’ Association of Victoria, 
Manufacturer That for the year ended April, 191%, 
Too. issued during the height of the war, con- 

tained references to the difficulties of 

maintaining trade owing to the restriction of imports from 
Great Britain and elsewhere—imports upon which the 
electrical trade in Australia was so greatly dependent. 
That trade was, in fact, chiefiy kept in being, by means of 
large importations of electric wiring accessories from Japan. 
Naturally enough this help was appreciated by those to 
whom it came as a temporary relief, but coupled with that 
appreciation there existed the hope, perhaps we might call it 
resolution, to return to British manufacturers when things 
became normal. The report a year ago fittingly 
remarked :—** The true British spirit existing in this 
part of the Empire will cause us to give 
every consideration to the Mother Country, which 
she can so rightly expect from us in helping 
her in the commercial struggle which must be maintained 
after this gigantic conflict, in order to maintain our glorious 
position in the world, and to finance the burden of the war 
debt." In addition to being compelled by the sheer neccs- 
sities of the situation to import Japanese electrical manu- 
factures, Australia also turned her attention more than ehe 
had ever done before to the development of manufacturing 
within her own territory. This course has been adopted 
quite as much with a view to securing self-preservation— 
just as we need protection of our key industries—as for 
meeting immediate needs. The same report that foretold a 
return to importation from Britain when things became 
normal again also expressed satisfaction at the fact that the 
war, had been the means of strengthening and developing 
in Australia the manufacture of electrical apparatus and 
some lines of accessories. The report says :—*“ We look 
forward with hope that the establishment of this branch of 
the trade will not be of passing moment, but will con- 
tinue to develop in the interest of those firms 
who have so nobly come forward to fill the 
gaps which otherwise would have existed. We wish 
these new industries every success, and trust that they may 
long continue to be a valuable asset to this part of the 
Empire financially, and to that section of the industry in 
which we are interested.” The report was signed by 
Mr. Geo. L. Just (of the Edison & Swan Electric Co.), the 
president. of the Association then, and for several years 
previously. who last spring left Melbourne for a visit to 
this country and the States. There is nothing irrecon- 
cilable in the two views—importation from the Mother 
Country and manufacture in Australia. The market out 
there for electrical manufactures is a very large one, and 
what with arrears and projected developments, the demand 
wil be large enough to give British exporters a fine 
opportunity, given Australian State discrimination against 
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cheap and nasty and trade-mark-infringing Japanese pro- 
ductions, which is practically certain, and a generous 
preferential policy toward British-made goods, which may 
be regarded as an absolute certainty. 

When we turn to the report of the Association for the 
year ended at April, 1919, we find the new president, Mr. 
E. D. Patterson (of Warburton Franki, Melb, Ltd.), 
dealing with the new situation following the cessation of 
hostilities. “ Commercially,” he says, “the problems 
resulting from the changed conditions are at present 
engaging the attention of our members to a very great 
extent, but we hope that ere long business will have 
resumed it normal course, and that the present anxieties of 
commercial men will be materially reduced. It is, how- 
ever, now possible for members to carry into practice, to a 
degree which during the past four years not been 
possible, the policy of preference to British-made goods, 
which policy the Association has always supported, and 
now that certain barriers to inter-Empire trade are 
being removed, we feel certain that members in 


their commercial relationships will bear in mind 
the paramount claims of the Mother Country.“ 
In these terms the Association Council is but ex- 


pressing the sentiments which are held by multitudes of 
business men and women in Australia, and are so much 
welcomed by us at Home. So determined and consistent 
has been the Australian method, under Mr. Hughes, the 
Prime Minister, and those who have advised and co-operated 
with him, of dealing with the products of the Central 
Empires which plunged us into bloody, devastating, and 
ruinous war, that it is not likely that the Mother Country’s 
interests will be forgotten in the trying days ahead when 
large export trade will be so essential for us if we are to be 
enabled to hold our heads erect and withstand the commercial 
attacks which will be levelled at us from friend and foe 
alike. But something in the nature of apathy on the part 
of the British manufacturer even in presence of these 
sentiments and determinations, inconceivable as it may 
seem to be to some, may be laid as a charge against us 
unless we show an ampler solicitude and response than have 
vet been revealed. So far as Australian manufacturing is 
concerned, the British manufacturer need not hold his 
hand on that score—indeed, we believe that some of our 
engineering and electrical firms are among those which have 
undertaken, or contemplate undertaking, the erection of 
Australian factories. There is no question whatever that 
. American electrical traders do not intend to leave the 
ground if they can help it. "That is an additional reason, 
and a very important one, why we should leave no stone 
unturned to revive and strengthen all our Australian trade 
connections and lay ourselves out to meet what will unques- 
tionably be the vast electrical and allied needs of the 
Commonwealth. 'The Council of the Association referred 
to, writing last April, says :—‘ There are indications that 
the (electrical apparatus) industries which have been thus 
established under stress of war conditions will not cease at 
the declaration of Peace, but will help in no small degree in 
maintaining the prosperity of that branch of Australian 
industry which is represented by the electrical trade.“ 


IT is announced from Stockholm that 
General Director Granholm and the 
other members of the State Railways 
Administration, who had journeyed to Switzerland in order 
to investigate the arrangements being made there for the 
conversion of the railways to electric traction, have returned 
to the Swedish capital impressed with the fact that electri- 
fication is proceeding so well in Switzerland that no 
hesitation is any longer shown there in regard to undertaking 
the work on a large scale. The visitors state that the 
conversion from steam to electricity in Switzerland is now 
considered to be e national obligation, and less regard is 
had to the expenditure on the work than to the advantages 
which the adoption of the system confers. The main result 
of the inquiry is the formation of a definite opinion by the 
Swedish railway managers that the work of converting the 
State railways in Sweden should be undertaken as quickly 
as possible. 


Swedish 
Railways. 


ELECTRIC TRANSMISSION. 
By GEO. V. TWISS, M.I.E.E. 


AT the recent meeting of the I.M.E.A. at Felix- 
stowe, Mr. S. L. Pearce read a paper entitled 
Some Electric Transmission Considerations," of 
which paper an abstract appeared in the ELECTRICAL 
REvIEw of July 4th, 1919. This paper is illustrative 
of the present controversy in respect of which the 
ELECTRICAL REVIEW, in an editorial of June 27th, 
1919, makes the comment that other questions of 
electric supply seem to have given place to the рго- 
blem as to whether transmission of electricity should 
be overhead or underground. Mr. Pearce's paper 
contains a deal of very interesting matter relative to 
the merits of the underground and overhead systems 
respectively, and Mr. Pearce is to be complimented 
upon his valuable contribution to this subject; all 
thanks are due to him for the preparation and com- : 
pilation of the comparative data he gives, which 
obviously represents an enormous amount of time 
and trouble. One would wish to let the matter go 
at that, but as it has happened, in the discussion 
following. the paper, a number of engineers who 
hold the view that main transmissions should be by. 
underground cables, apparently adopted the paper 
as written in support of that view. One would pre- 
fer, however, to think that this paper is a quite 
impartial one—it is thus that the writer regards it, 
and in response to a request he now contributes the 
following discussion upon the subject.. 

To completely go into the matters raised would 
necessitate recourse being had to the data upon 
which the calculations are based, and probably fur- 
ther necessitate the getting out of additional data 
and figures. Time and circumstances unfortunately 
will not permit of this for the present, and the writer 
therefore hopes to be excused if he confines him- 
self to a general discussion of the matter. 

As opposed to the above-mentioned view appar- 
ently taken by some engineers in the discussion, the 
main object of the paper would appear to be to 
show, inter alia, that because of the cost of trans- 
mission by whatsoever system, it is not economical 
to remove generation from a local utilisation point 
to a distant generating or, say, super-station point, 
unless the saving in generation costs at least balances 
the extra costs of transmission thereby necessitated, 
and from the data given certain limits may be seen. 
As the cost of transmission is materially affected by 
the method of transmission employed, this neces- 
sarily brings in as a complementary consideration 
the comparative costs of respective methods. 

The axiomatic condition mentioned that electrical 


energy should be generated at the centre of gravity 


of the load is, of course, true, but its interpretation 
is dependent upon how broadly or narrowly the 
term ‘‘ load " is used, and the “ breadth of Eng- 
land " may divide varying interpretations of this 
term. Generation at the centre of gravity of the 
load according to the interpretation may be to 
generate in the hall or a central position in each 
building; or, again, in a centrally situated building 
in each street, or at a central point in each district, 
each town, each main area, ог the country itself. It 
is purely a matter of the degree of centralisation 
which in turn predicates the complementary counter- 
part—transmission which is almost entirely a matter 
of voltage. Were the voltage available to us limited 
to. say. 4 volts, then the greatest degree of centrali- 
sation practicable would be to generate in a central 
position in each building, and to generate in a. local 
station in the centre of gravity of the town load 
would be quite unjustified economically. If, say, 25 
volts were available, perhaps we would centralise 
generation in each street. As. however, higher 
voltages are available the voltage adopted is usually 
the highest that can be safely introduced into houses 
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and generation is centralised for a town. Genera- 
tion has been further centralised for bigger towns 
and contiguous groups of towns by utilising a volt- 
age of, say, 6,600, and feeding to low-tension distri- 
bution centres, and so on up to the highest voltages 
at present used in this country. Overhead trans- 
mission, however, provides a. further increase of 
possible yoltage, which within practical requirements 
is not limited, so that generation of electrical energy 
need only be centralised in points affording the very 
best facilities as regards means of production. . 

To make the meaning of the above remarks per- 
fectly clear in their application to Mr. Pearce's 
paper, it is obvious that to remove generation from 
a local site to another site some distance away is 
not necessarily a departure from the axiomatic rule 
that-generation should: be located at the centre of 
gravity of the load, any more than the centralisa- 
tion of generation in such local site instead of from 
points in buildings or in streets is a departure from 
- the rule. | 

The case of removing a generating station from 
the centre of gravity of a load to a more advan- 
tageous site—Mr. Pearce's Case 1 condition—is, in 
the writer's opinion, a special case applying to the 
Manchester case in point, and should not therefore 
be taken as a representative case against which the 
cost of transmission should be weighed with a view 
to determining economical limits of transmission for 
general application. In the first place it assumes 
that the removal is voluntary, whereas in a practical 
case as often as not the mere normal outgrowing >f 
the local generating station beyond the facilities of 
the site may, sooner or later, make the removal to 
an adequate site imperative, save by refusing further 
load. In such case the only question is that, having 
been forced to move, what is the cheapest way to 
return, t.e., to transmit back to the local utilisation 
point. — 

Moreover, the same process in more or less com- 
pleted stages in neighbouring localities may enable 
the more advantageous site to be utilised for a super- 
station to generate the electrical energy required by 
a number of such neighbouring localities, in which 
case the diversity factor of such loads effects a fur- 
ther saving beyond that upon generation costs alone, 
and as such saving due to diversity factor is entirely 
due to centralisation, which is only possible by trans- 
mission, such further saving should be offset against 
the extra transmission costs, and must necessarily 
justify much longer transmissions than would be 
justified by comparing super- station generation 
costs, plus transmission costs, against local-station 
generation costs alone. Moreover, à site best 
adapted to give the best facilities for cooling water 
will often permit of coal being water-borne up to the 
site, or otherwise achieve an appreciable saving in 
cost of coal—in which case, as Mr. Pearce men- 
tions, the economic distance of transmission is 
greatly increased. This is of such importance as to 
completely controvert any view that long-distance 
transmission is never likely to be justified on 
economic grounds in this country. 

Then there is the case of the generation of elec- 
tricity from water power. Mr. Pearce dismisses 
water power in this country as of very rare occur- 
rence, but the interim report of the Water Power 
Resources Committee appointed by the Board of 
Trade shows that the water power schemes in a 
portion of Scotland alone are capable of supplying 
1.200 million B.o.T. units per annum, which is equi- 
valent to a quarter of the whole of the electrical 
energy generated bv steam power stations in Great 
Britain. Incidentally the report goes on to say that 
in consequence of modern developments of long- 
distance electrical transmission it would be entirelv 
practicable to transmit the electrical 
developed at these water-power stations . . . within 
a radius of supply of from 8o to 85 miles," which is 
an interesting statement at the present juncture, 
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The report also refers to further sources of water 
power in other parts of Scotland, also North Wales, 
the Lake District, Devon, Cornwall and elsewhere. 
This indicates that the possibilities in regard to the 
use of water power for the generation of electrical 
energy in this country may be of greater importance 
than Mr. Pearce implies, and their development will 
certainly justify long transmissions. 

There are, therefore, many considerations, namely, 
diversity factor upon super-stations, reduced coal 
costs due to advantageous sites, water- power 
schemes, &c., which would justify more or less long 
transmissions. Hence it is of great importance to 
let no prejudice or other not truly founded motive 
unduly weigh in the choice of method. 

The two possible methods available for transmis- 
sion are, of course, underground cables and over- 
head transmission lines. The writer does not in 
the least depreciate the advantages of under- 
ground cables, and fully appreciates that there are 
many important cases when the use of underground 
cables is fully justihed, in which cases the pre- 


""eminence of British cable makers ensures their 


ability to maintain. underground cable practice on 
the highest plane. On the other hand, there are 
many cases in which there 1s much to be said for the 
use of overhead lines. 

Where large amounts of power have to be trans- 
mitted over more or less long distances the first re- 
quirement is high voltage. In this respect the 
underground cable is limited, whereas the overhead 
system for all practical purposes is not. Incident- 
ally, Mr. Pearce makes the statement that with the 
much higher voltages that are likely to be used the 
great disparity in cost of overhead and underground 
systems largely disappears. If this were really so it 
might justify him in using as a basis of comparison 
a voltage less than the economical voltage. The 
writer, however, disagrees with this statement en- 
tirely, and in fact Mr. Pearce’s own figures, as 
shown in fig. 1, disprove it, 
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The disparity of cost between underground and 
overhead svstems is, as shown, increasing with the 
voltage. ‘This is as one would expect, as on an 
underground cable the extra insulation for high 
voltage has to be applied throughout its length at a 
corresponding proportional increase in cost. With 
an overhead line, however, the main insulation 
throughout its length is air, which costs nothing, 
whatever the voltage, and the extra insulation is 
only required at the points of support. t.e., the in- 
sulators and pole cross arms. Hence for a 
given size of conductor the extra cost of an over- 
head line for higher voltages is comparatively small. 
and as the amount of power which will be trans- 
mitted will increase as the voltage the cost of trans- 
mission for such higher voltage will be reduced. On 
the other hand, there are factors which tend to offset 
a progressive saving in transmission costs with pro- 
gressive increase in voltage; otherwise it would pay 
in every case to use the highest voltage available, 
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which it does not. Other things being equal how 
high the voltage should be, entirely depends upon 
the amount of power to be transmitted and the 
length of line. i pc 
Ап economic limit is always set to the height of 
voltage when, at any given voltage, the size of con- 
ductor necessary for the amount of power to be 
transmitted is already as small as can practicably be 
used. For comparatively small amounts of power 
and distances a limit is reached when the cost of 
step-up transformers to increase the voltage higher 
than a generating pressure of, say, 6,600 or 11,000 
volts, offsets any saving on transmission due to 
increasing beyond that voltage. Then it may be 
necessary to have access to a length of cable as for 
entering a town, and with moderate amounts of 
power and distance it may not pay to use a higher 
voltage than the maximum for which a cable can be 
made, as thereby extra stepping-down transformers 
are avoided, the cost of which might offset any 
saving in the transmission line due to using a higher 
voltage. A town, however, can often be supplied 
from a transmission line without having to bring the 
main transmission into the town underground. If, 
for instance, the town is of a straggling nature 
(diagram A, fig. 2) the centre of gravity of the town 
load may be outside the town itself, and in other 
cases the town main-feeder cables can quite economi- 
cally radiate from a point just outside the town 
(diagram B, fig. 2). In these cases an overhead 
line could come straight into the town main sub- 
station without the intervention of a length of cable, 
and the transmission could be at a voltage higher 
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s With very large amounts of power, even though 

725 | the transmission is not very long—but certainly if it 
и is at all long—very high voltage will be economically 
justified, even though it should necessitate an extra 
stepping-down to enable the main transmission to 


round and enter a town through underground cables. 

1 under S with the With the highest voltages the cost of switchgear 
ncreasinꝰ on al and buildings to house them with the very wide 
expect: г high clearances necessary becomes of increasing import- 
sulat wer neath at? ance, and a limiting factor against which further 
эп its ^. With increase in voltage has to be weighed. Generally 
se in СО? atio speaking, however, it will always pay to err on the 
main 1 othing high side when deciding voltages, as thereby for a 
5 costs lation, given power transmitted the current can be low, 
ra 1151 he in- which minimises surge troubles and loss due to self- 
rt. gor а induction. This in turn economically justifies in- 
Fence over- creases in the length of the transmission, or alter- 
st of а Small. natively may be considered as a latent reserve 
rati vels м ns against future developments of load which otherwise 
«ill be trans- would over-step the economy of a lower voltage. In 
soot of On this country it will probably be necessary to develop 
duced- ffset . voltages up to at any rate IIO Kv. in order to meet 
nd t9 o ro- the requirements of power and distance with 
С ith P ‘economy. In America, of course, they have used 


for sometime 150 Kv., and are now considering 
‘the use of 220 Kv., which is considered to be en- 
T | tirely feasible. (Note: Corona, &c., notwithstand- 


than a cable voltage without involving an extra 


ing.) It is considered that. 220 ку. is adequate for. 
pending needs of the industry (1) “ and. would. 
afford a distinct economic advantage in regard to 
transmission of large blocks of power over con- 
siderable. distances.”. (Electrical World, June 28th, 
I9I9.) n 
The curve, fig. 1, shows that 60 kv. for the cases 
taken by Mr. Pearce is not the most economical volt- 
age, but notwithstanding this the economy very 
much favours the overhead system, as the following 
figures given by Mr. Pearce placed side by side 
show:  .. . . .. . A 

Voltage. Cables. Overhead lines, m Ratio. "E 
30,000 31,816,740 £891,000 2˙04 to lin favour of overhead lines. 
60,000 1,433,760 594,000 24tol = ditto. .— 

Even if the above figures on overhead lines may 
be somewhat underestimated," as Mr. Pearce 
states, the ratio is so great that the figures for over- 
head lines can be materially increased and/or the 
price of cables materially decreased and still show a. 
ratio very favourable towards overhead lines. 
Hence if the economical voltage for the condition. 
were taken, much greater would be the economy of 
the overhead line as against a cable. | О 

In view of this almost startling economy of оуег- 
head lines and the even greater economy of the. 
higher voltages which are only possible by overhead 
lines, it is desirable to consider why there should be 
any question of their use. Unfortunately in this 
country a number of considerations have hitherto 
militated against their fullest use. In the first place, 
there is often a good deal of difficulty with way: 
leaves, local authorities' veto, complying with Post. 
Office regulations, &c. It is hoped that as the result 
of present legislation most of these difficulties will be 
at least minimised. Apart from these real difficul- 
ties, however, there is some prejudice against оуег- 
head lines, a good deal of which is based upon wrong 
premises, or at any rate upon exaggeration. 

The writer recently dealt with this side of the 
question elsewhere (Electrician of June 27th, 1919, 
‘“ Practicability of Transmission Lines at the 
Highest Voltages in this Country), and. endea- 
voured to show, inter alia, that as regards climatic 
considerations, which Mr. Pearce refers to, there is 
nothing in our climate to prevent the use of a trans- 
mission line of as high voltage as may be justified. 
A lot of the prejudice against overhead lines is based 
upon the fact that the class of overhead lines which 
in this country are most in evidence, i. e., telegraph 
lines, come down in storms, and this leads to the 
belief that if these lines come down power lines 
will also. There is a great deal of difference, 
however, between a telegraph line and an overheaa 
transmission line, but that which most accounts for 
the breakdown of telegraph lines is the effect of 
loading on the way small wires used for telegraph 
purposes, and is entirely accounted for by the 
physical fact that.as the diameter of wires is reduced 
the corresponding area reduces as the square. Sir 
William Slingo stated (contribution to paper read 
before Institution of Electrical Engineers, G. V. 
Twiss, *f' High-tension Overhead Transmission. 
Lines, I. E. E. Journal, 1917, Vol. LV.) that in the 
great storm of March 27th and 28th, 1916, over 
£300,000 worth of damage was done to telegraph 
and telephone lines in this country as the result of 
snow and wind, but not a single wire. weighing 
боо lb. or more per mile (53 S. w. G., or 0.2 in. dia- 
meter) was broken down, whereas 100 lb. to the mile 
wire every storm breaks down. (Note: They are 
all strung with the same alleged factor of safety.) If 
for no other reason than that they are larger, over- 
head transmission conductors do not come down in 
storms. | Я n 

As regards reliability, this almost entirely depends 
upon the insulators. It must be admitted that in’ 
the past high-voltage transmission lines in, say, 
America, have been subjected to a certain amount of 
shutdown owing to failure of insulators: The 
design and manufacture of insulators has, however, - 
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made great strides during the last few years, more 
especiaily in this country, so that transmission lines 
insulated with insulators of British design and Eng- 
hsh porcelain will leave little to be desired on the 
score of freedom trom shutdown due to insulator 
tailure. 

lt is sometimes stated that to ensure reliability, 
transmission lines should be run in duplicate by alter- 
native routes. This duplication, however, as Mr. 
rearce indicates, is equally important for under- 
ground cabies, and cannot theretore be fairly offset 
against overhead transmission. In this respect also 
the question of current density on the conductors has 
a bearing. The current-carrying capacity of a cable 
of specially high voltage is limited to somewhere 
about 1,000 amps. per sq. in., whereas on an over- 
head line the heat is readily dissipated in the air, and 
the line can run at a much higher density. It is not, 
however, suggested that an overhead line should be 
worked at the maximum current density permissible 
by heat, but nevertheless in an emergency more 
power can always be transmitted along an overhead 
line at the expense of a temporarily increased loss, 
and this is not permissible with a cable. 

As regards lightning, there are transmission lines 
operating in some of the worst lightning places in 
the world, yet engineers have not been deterred 
thereby, and have been able to adequately safeguard 
the lines. Having regard to the comparatively small 
amount of lightning in this country, much less there- 
fore need we be deterred by it. Moreover, it must 
always be remembered that the higher the voltage 
the more free the transmission line is from lightning 
troubles. It has been found abroad that lines above 
about 80,000 volts are much less susceptible to light- 
ning trouble than lines below 80,000 volts, except 
comparatively low-tension lines, which are also com- 
paratively free from trouble owing to their usually 
being in sheltered positions. This comparative free- 
dom of lines of over 80,000 volts from trouble is 
probably due to the greater margin of rise in volts 
before insulator failure or flash-over occurs, and also 
to some extent due to the fact that lines of over 
80,000 volts operate at somewhere near a corona 
condition, and hence with any considerable increase 
in voltage as by a lightning or other surge a good 
deal of over-pressure energy is dissipated by corona. 
Also with voltages of 80,000 or higher suspension 
insulators are almost invariably used, and these are 
to some extent sheltered by the cross arms from 
which they depend. Hence from the point of view 
of freedom from lightning troubles it is desirable to 
use the higher voltages. 

: Certainly from zesthetic reasons a transmission line 
cannot compare with an underground cable which is 
not seen at all. A coal mine, or an iron and steel 
manufacturing area may not be exactly pretty, but 
its eminent utility far offsets any æsthetic loss, and, 
similarly, the use of an overhead line will often make 
a transmission scheme economically practicable 
which would not be so with the use of cables, first, 
because of the economy of the overhead system per 
se, and, second, because of the overhead svstem 
achieving the further economy by the use of the 
economical voltage which may be beyond the scope 
. of a cable. | 

As against any slight disability of the overhead 
line, such as this æsthetic one, and apart from its 
main advantage of economy, it has other advantages 
privy only to overhead lines. One of these is the 
facility given to increase the power of the trans- 
mission should the demand necessitate it without any 
very great increase in cost. With an underground 
cable the only means of meeting an increased 
demand beyond that for which the cable is designed 
is by providing duplicate cables. With an overhead 
line, however, the voltage can be increased by merely 
re-winding the transformers and adding extra in- 
sulation on the line. This is especially easy when 
suspension insulators are used by merely adding one 


or more discs to the chain. This advantage is of 
considerable importance in this country in view of 
the possibility of the demand for electricity rapidly 
developing. Another advantage peculiar to over- 
head lines is the possibility of arranging sub- 
stations in conjunction with them on the outdoor 
system. The use of overhead lines goes hand in 
hand with sub-stations of the outdoor type, 
which enables further economies to be made on the 
sub-station as great as that on the line itself, 
and also permits of expansion for increasing 
demands at comparatively small expense. A further 
important point peculiar to overhead lines is that of 
the length of route. As Mr. Pearce states, cables 
should be run along well defined routes, preferably 
main roads, and not alongside railways or across 
virgin ground or ploughed fields. Overhead lines, 
however, can take the shortest route, whether it be 
alongside a road or across open country, over 
mountainous districts, rivers or the like, thereby 
effecting a further saving by shortening the route 
and reducing the line loss. 

In view of all these points, therefore, and whilst 
recognising that cases must be considered on their 
merits and that underground cables are justified in 
many cases, yet there can be no doubt that there are 
likely to be transmission cases in this country where 
if economy is properly regarded the voltages neces- 
sary will be higher than any present or even antici- 
pated cable voltages, and for these the overhead 
system must be used, and in respect of other trans- 
missions at voltages within that of cables, the same 
regard for economy will necessitate the use of over- 
head lines particularly if the nature of the country or 
district to be traversed by such transmission line 
enables an overhead system to take the shorter route. 

Where for these and other reasons the trans- 
mission is indicated on the overhead system, there 
need be no fear that such transmissions, provided 
they are designed and erected by engineers com- 
petent in this particular branch of engineering, will 
give service any less efficient or reliable than any 
other system. 


WAGES OF EMPLOYES IN ELECTRICITY 
UNDERTAKINGS, LONDON DISTRICT. 


THE following is an abstract of Award No. 556, a copy of 
which we have received from Mr. H. H. Morton, Electrical 
Trades Union, London, Station Engineers No. 1 Branch. It 
will be remembered that the matter was referred to arbitra- 
tion by the Joint Standing Conference set up as per para- 
graph 13 of the Committee on Production’s Award No. 2,772, 
of November 8th, 1918.* 

The claim submitted was a request for (1) interpretation 
of Award No. 2,772 in its application to the rates of pay of 
charge engineers in traction sub-stations of the L. C. C. (2) 
general interpretation of sub-clause XVII of clause 7 of 
Award No. 2,772, and (3) interpretation as to the definition 
of shift workers. 

The matter was referred by the Ministry of Labour to the 
Court of Arbitration for settlement, and representatives оѓ 
the parties were heard on June 13th, 1919. Award No. 2.772 
was the result of a claim made by the unions concerned for 
new card rates and altered working conditions. Clause & 
of the award provides that the following shall be the basic 
rates of the grades mentioned :— 

Sub-station charge engineer or attendant : Under 1,000 kw. 
installed, 40s. per week; under 3,000 Kw. installed, 50s. per 
week; over 3,000 KW., 60s. per week, subject to additional 
5s. per week being paid when any or all of the following 
conditions apply : (a) Sub-stations supplied from two or more 
generating stations in which attendants in charge have to 
synchronise or parallel such generating stations. (b) Sub- 
stations where the attendants in charge are responsible for 
the area supplied from the sub-stations and have to isolate 
sections of the network external to sub-stations in case any 
mishap occurs. й 

Existing Rates.—Where existing rates are better than those 
provided for under this award, no change shall be made. 

Definition of Shift Work.—Shift workers are employés who 
take alternate shifts, that is rotating shifts." They shall 
be regarded as weekly servants. Seven days’ notice of ter- 
inination of engagement shall be given by either side. 


* Erec. Rev., November 22nd, 1918, pages 488-489, and 
December 27th, 1918, page 628. 
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Article 1 of the L.C.C. Tramways '' Rules and Regulations 
for Sub-station Einployés," dated May, 1910, reads as fol. 
lows: (1) Each sub-station is to be in charge at all times of 
(а) a charge engineer; (b) а switchboard attendant. | 

The wages authorised by the Council, March Jith, 1903, 
ure: (a) for charge engineers from £2 10s. to £3 per week; 
(b) for switchboard attendants froin £1 105. to £2 per week. 

{ncreases of wages up to the maximum authorised rate 
may be granted from time to time by the chief officer on 
receipt of a certificate from the electrical engineer that the 
behaviour of the man in question has been entirely satisfac- 
tory, and that his abilities and duties warrant 1t. 

Under these rules the miximum weekly rate for a charge 
engineer at ӊ stall station was d4s., and for the largest 
stations 60s. The men contended that the Committee on 
Production by its Award No. 2,772, altered the base rates, 
but left the merit increments undisturbed, and that, there- 
tore, the increment pay should be added to the base rates 
of 558. and 658. а week, as it was added to the 508. prior 
to the award. It was contended on behalf of the L.C.C. that 
the scheme in operation prior to the issue of Award 2,772, 
was superseded by the scheme agreed to in that award. 

The award of the Court is as follows: Iten (1), clause 8, of 
Award No. 2,772, taken in conjunction with clause 7 (ХУП) 
of the award, deals with basic rates only and does not inter- 
fere with any agreement between emplover and workmen 
as to increased advances above the basic rates for merit, 
good conduct, or other cause. Accordingly in the case of 
charge engineers in traction sub-stations of the L.C.C. the 
men who prior to the award, and then in the employ of the 
Council, unght receive under the rules then in force wages 
in excess of those specified in the award (i.e., who were on 
a scale rising above 55s. à week) continue to receive incre- 
ments up to the maximum authorised bv the rules if the 
conditions attaching to the receipt of increments are fulfilled. 
For instance, men who were at sub-stations, the maximum 
for which was 60s. per week mav, so long as the rules remain 
in force receive increments upon 55s. per week granted 
under Award 2,772 for charge engineers at sub-stations 
between 1,000 Kw. and 3.000 KW. up to the authorised 
maximum of 60s. per week, provided that the conditions 
attaching to the grant of increments are fulfilled. 

Item (2), the term ‘‘existing rates'' relates to rates of 
wages only, and does not refer to overtime or extra payments 
for shift work over and above the usual rates. 

Item (3), shift workers are defined as being employés 
who take alternate shifts, that is rotating shifts, by which a 
man works sometimes at night and sometimes by day, or 
alternates on a two- or three-shift system. 

The award is dated June 27th, 1919, and signed by Wm. 
W. Mackenzie, John M. Denny, and F. S. Button. 
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THE CONTROL OF INDUSTRY. 


Report of the Natlonallsation Committee of the Federation 
of British Industries. 


Tue Publicity Department of the Federation of British In- 
dustries has issued a memoranduui of the report of its Nation- 
alisation Committee, which committee, it is claimed, was 
thoroughly representative of the different industries. ‘The re- 
port is therefore otlered as the first important pronounce- 
шепё on industrial policy by employers since the National In- 
dustrial Conference convened by the Prime Minister on Feb. 
27th, 1919," and ''it presents to the nation a constructive 
alternative policy to that of the ‘nationalisation’ of in- 
ustry.“ | 
The report opens by setting forth some of the conditions 
under which industry is carried on, and traces the develop- 
ment of the industrial system during the past century. In 
IW) the population of England and Wales was not much 
more than 8,000,000, with a low standard of living. The 
population increased to nearly four times that figure by the 
end of the nineteenth century, and the standard of living 
had been considerably raised. The capitalist system prevailed 
during that period, and, it is stated, made it possible, by its 
adaptability, to increase production and for wealth to in- 
crease, thus encouraging the producer to meet the needs of 
the consumer. By the export of manufactured goods the 
Decessary raw materials and foodstuffs required for the 
country's subsistence are paid for. ка ‚ 
The capitalist system met destructive competition by in- 
dustrial combinations. thus standardising production and 
reducing costs, and enabling a stand to be made against 
foreign penetration. The combination of capital bas given 
rise to sume of the present unrest, though the report claims 
that the charge of exploitation of the customer or consumer 
has been exaggerated. There is little or no personal contact 
between the proprietors and the men employed in industry. 
Waste of natural resources, particularly in America, has 
helped to give rise to dissatisfaction. 
The Labour and Socialist parties have suggested as a 
remedy for the difficulties mentioned :— 
1. NATIONALISATION. 3 
" (a) To prevent the possible exploitati 
by the monopolies which mav result fro 
neceasary to the efficiency of certain industries 
вегтісев. . А M E | : 


on of the consumer 
m the centralisation 
and public 


“ (b) To supervise and co-ordinate the development of 
essential national resources. 

2. DEMOCRATIC CONTROL BY THE WORKERS. | 

Jo prevent the alleged exploitation of Labour by Capital, 
both in regard to:— . 

‘* (a) Conditions of employment. 

' (b) Division of the rewards of industry.“ 

Nationalisation js next discussed under the alternatives of 
State ownership, State management, and municipal enter- 
prise. The committee's views are set out by means of a 
number of general stateinents. State management is fatal, 
it says, to commercial efficiency and enterprise, and State 
ownership need not necessarily be accompanied by State 
management. The evidence of Sir Keith Price, Director of 
the Raw Materials Section of the Ministry of Munitions in 
1918, and Deputy Director-General in 1916-17, summarised 
objections to bureaucratic management. "These included cum- 
bersome procedure, lack of freedom of the management in 
selection of and dealing with staff, lack of authority in deal- 
ing with labour, and the reluctance to the keeping up-to-date 
of the plant. Government departments experience difficulty 
in the competitive acquisition of raw material, and in market- 
ing their products. Political pressure is brought to bear in 
ways which interfere with the efficient conduct of business. 

These difficulties appear to the committee to be intensified 
under democratic governinent, and it looks to Germany as 
the example, under the Imperial system, of the highest effi- 
ciency attainable under bureaucracy. 

Municipal enterprise suffers from the same disabilities, and 
neither the State nor municipalities can engage usefully in 
the production of goods for exchange. Foreign competition 
would give rise to further difficulties. 

Certain public services, such as roads and sewers, must be 
publicly owned. Others, involving the exercise of arbitrary 
or exceptional power, are best owned by the State or munici- 
palities. Some organisations thrive best under commissions 
or trustees. 

Further &xtension of State monopolies should be avoided 
for these and other reasons, among which are the objection 
to the Government employing large numbers of voters, the 
Impossibility of industrial impartiality, and delay in the 
taking of decisions. | 

Recommendations are made covering the State regulation 
of monopolies by Board of Trade tribunals, and the conserva- 
tion of national resources. 

Democratic control is discussed, under the headings of 
syndicalism, State socialism, guild socialism, co-operative 
production, and self-governing workshops: and recommenda- 
tions are made covering the further establishment of Whitley 
Councils, and the consequent participation of the workers 'n 
the management of industry. They should not take any 
part in the commercial management. Financial and trade 
statistics should be supplied to them, and works committees 
are encouraged. Profit sharing and pooling is not considered 
satisfactory, and payment by results is advocated. 

The function of the State in relation to industry should 
relate to employment conditions and the safeguarding of the 
publie from dangers due to either side. 


THE TRADE MARKS BILL. 


Tue Bill to amend the Trade Marks Act, 1905, introduced by 
the President of the Board of Trade, is dealt with in the Board 
of Trade Journal, and may be briefly summarised under three 


heads :— 

1. Proposals which provide facilities for the registration in 
the United Kingdom of marks which although not registerable 
under existing legislation are nevertheless common law marks 
and could be protected in the form of action known as a 
passing off action.“ | 

2. Proposals for the prevention of the abuse of the word 
marks; such abuse consisting in the use by the trade mark 
owner of his word mark not for its Proper purpose of dis- 
tinguishing the goods of the trade mark owner from the 
goods of other persons, but for the purpose of giving & name 
to an article; and thus under the protection of the trade mark 
law obtaining in fact a perpetual monopoly of the manufacture 
of the article. 8 

3. Minor amendments to the шыр Act. ч 

The existing Trade Marks Act defines the necessary 
5 a registerable trade mark, and the limita- 
tions placed by this section on registration necessarily exclude 
a large number of marks which are and will continue to be 
actually used in trade and commerce. Such trade marks so 
far as they in fact indicate a definite proprietorship would 
be protected by the Common Law. Under the proposed 
amendment, though they will not have the special remedies 
accorded to trade marks under section 9 of the old Act, they 
will be considered as registered marks, and the registration 
will be regarded as prima facie evidence of ownership. | 

Clause 1 provides that for this purpose a new part of the 
Trade Mark Register, to be known as Part B. shall Бе opened 
wherein such marks shall be registered. Clause 2 provides 
for the registration of all such marks which have been bona 

United Kingdom for & period of not less 


sed in the 
tur yee scare It is not intended that the Patent Осе 
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should undertake any search in respect of these marks, but 
power 18 reserved to refuse registration of any mark. Ап 
appeal is provided from the registrar's decision to the court. 
Clause 3 applies certain provisions of the principal Act to 
the marks registerable under the new measure. These pro- 
visions are 1 to provide machinery for opposition and 
other proceedings before the Patent Office. Clause 4 pro- 
vides that the entry of a mark in Part B of the register shall 
not be conclusive evidence that the owner has the exclusive 
nght to the use of the mark, but only prima facie evidence, 
and the only powers that the owner of such a mark will 
have in the United Kingdom will be such powers as he would 
have had in a passing off action, except that the onus of 
proving that the mark has not been infringed has been 
placed upon the defendant. Clause 5 allows the registrar 
instead of absolutely refusing to register a mark under Part A 
of the register, to treat it as an application under Part B, 
and proceed accordingly. Clause 6 1s framed to remedy the 
abuse of the Trade Mark Law. The name by which an article 
is commonly known—without any reference to its origin— 
18 not & proper registerable trade mark, and the evils result- 
ing from the possession of any monopoly in the name of an 
article, have been most conspicuous in the case of drugs. The 
clause deals only with the more conspicuous examples of the 
abuse described; the use of the name of a patented article 
as a trade mark after the expiration of the patent, and the 
use as a trade mark of the name or only practical description 
of a single chemical substance. Clause 7 transfers from the 


Board of Trade and the Court to the registrar the power to - 


determine the distinctiveness of marks other than those 
referred to in paragraphs 1 to 4 of section 9 of the Trade 
Marks Act, 1905. The change will simplify and cheapen the 
procedure. Clause 8 transfers the right of appeal in matters 
which involve legal interpretation of the Acts from the Board 
of Trade to the Court. It is thought that all appeals should 
be made to the Court, except appeals on unopposed applica- 
tions. It further gives the Court power to exercis® the same 
discretion in dealing with cases as is now exercised by the 
registrar. Clause 9 gives to the registrar an original jurisdic- 
tion to rectify the register. This will enable any marks which 
have ceased to be used to be removed from the register. 
Clause 10 gives the registrar power to deal with the costs of 
all proceedings before him. Clause 11 makes it compulsory 
to register all assignments of trade marks. A similar clause 
appears in the Patents and Designs Bill. 

The schedule deals with minor amendments which the 
administration of the Act of 1905 has shown to be desirable. 


PATENTS AND DESIGNS BILL. 


Іх а special article in the Board of Trade Journal for July 
3186, 1919, an account is given of the purpose and scope of 
the Bill to amend the Patents and Designs Act, 1907, which 
has been introduced into the House of Commons by the Pre- 
sident of the Board of Trade, and has been read a second 
tine. It is stated that the object of granting patents for new 
inventions 18 to benefit the trade or industry of the United 

Kingdom. For this purpose it is not enough to reward the 
inventor; if is also necessury to secure that new inventions be 
brought into commercial use without undue delay. To bring 
a new invention into conumiercial use requires in many cases 
the co-operation of the capitalist, and the readiest way of 
securing this co-operation is а grant of a monopoly. The 
consideration justifying the grant of a monopoly for a new 
invention is not only the disclosure to the public of informa- 
tion which they can use when the period of the monopoly 
expires, but the benefit to trade by the new invention being 
brought into commercial use during that period. The public, 
therefore, are entitled to have the monopoly so framed and 
guarded that they are not deprived of this consideration. The 
real difficulty is to prevent the abuse of the patent monopoly 
without so restricting it as to deter the capitalist from financ- 
ing the inventor. 

There are therefore various conflicting interests to be con- 
sidered. The inventor has to be rewarded and encouraged 
to exercise his inventive skill. The financier has to be in- 
duced to assist the inventor in bringing his invention into 
practical use, and, lastly, the public have to be protected 
from the abuse of the monopoly and the loss of the considera- 
tion which alone justifies the grant. The last consideration 
applies especially in the case of foreign patentees, where it is 
particularly necessary that the monopoly given by the Crown 
in the publie interest should not be used to the detriment of 
national trade or national interests. 

; The chief abuses of the patent monopoly are summarised as 
ollows :— 

(1) Preventing the use within the Realm of the patented 
invention, from ulterior motives. 

(2) Using the patent monopoly to encourage trade abroad 
and to hinder trade in the Realm. 

(3) Hindering the trade in the Realm by unfairly refusing 
to grant licences. 

Clauses 1 and 2 of the Bill are an attempt to deal with the 
whole question, and provide a complete and comprehensive 
scheme for the purpose both of encouraging early manufac- 
ture within the Realm and of preventing abuse of the patent 
monopoly. As regards Clause 1 the procedure under 


Section 24 of the Patents and Designs Act, 1907, has been 
found cumbrous and expensive, and has rarely been used. 
And as regards Section 27 the standard of comparison be- 
tween British and foreign manufacture was one which it has 
been found difficult to work out in practice, as the necessary 
data were not available. Further, there are cases where the 
appropriate penalty 18 revocation, others where the appro- 
priate remedy is a compulsory licence, and there would seem 
to be no reason for not allowing the tribunal to order either 
remedy in its discretion. It is therefore proposed in Clause 1 
to replace both the sections referred to by a single clause 
amalgamating the procedure as far as possible for dealing 
with all future abuses. It must be borne in mind that in- 
ventions may be divided roughly into two classes, namely, 
those which do and those which do not require for their 
practical development the expenditure of considerable capital. 
In the case of some inventions capital to the extent of over 
£100,000 has been expended before any return has been 
received by the owners of the patents. On the other hand, 
there are many inventions which need but little capital to 
procure their commercial use. ‘The new clauses are so 
framed that adequate discrimination in this respect can be 
exercised by the tribunal in determining whether in any parti- 
cular case there has been an abuse of the patent monopoly. 
Experience has shown that revocation of a patent in the case 


of abuse of a patent monopoly is not always or 
even most frequently the best course to adopt in 
the interests of the realm. It would frequently be 


to the advantage of a foreigner that a patent—even his own 
patent—should be revoked if it were not being worked within 
the Realm; in spite of such revocation he could still import 
the patented article from abroad and sell it at à price which 
would preclude its manufacture in the United Kingdom. 
This would not be possible if a compulsory licence were 
granted, preferably to a British trader, and the licensee given 
power to enforce the patent monopoly. The patentee in that 
case will still receive his reward in the shape of royalty and 
a genuine British trade will be assisted. In default of agree- 
ment the terms of the licence will be settled by the Comp- 
troller or Court on principles laid down in the Bill itself— 
and the Comptroller may call in an arbitrator if it appears 
desirable in any case. | 

Compulsory Licences.—Clause 1.—In the first clause (which 
is to be substituted for Section 27), it 1з proposed to provide 
a simple and inexpensive means of obtaining the grant of 
compulsory licences and the working of patented inventions. 
Any abuse of his patent rights by the patentee either by 
failure to work or to grant licences on reasonable terms 
wherever the public interests demand, or by unfair conditions 
imposed on the sale or use of the patented article, will render 
him liable to have his patent revoked or a compulsory licence 
granted on reasonable terms, wherever the latter appears to 
be the fairer or more appropriate remedy. The procedure for 
obtaining licences has been greatly simplified. 

Licence Patents."—Clause 2.—In the second Clause, to 
be substituted for Section 24 of the Act of 1907, it is pro- 
posed that the patentee should be allowed to declare his 
patent to be a licence patent," and in that case anyone 
who wishes may claim a licence under it as of right. This 
is intended as an encouragement to the commercial working 
of inventions and as a possible assistance to inventors who 
have no means of exploiting their patents themselves, or of 
coming into contact with those who wish to use the invention 
commercially. In default of agreement the terms of the 
licence are to be settled by the Comptroller or Court. 

Opposing Grants of Patznts.—Clause 4.—It was felt that in 
order to guard against the granting of invalid patents certain 
additional grounds of opposition might usefully be provided. 
This Clause provides that opposition may be filed (1) on the 
ground that the invention has been published prior to appli- 
cation in any printed document which has been published, 
and (2) in the case of Convention applications when the 
invention described in the specification filed in this country 
differs from that described in the specification filed in the 
country of origin, and when the additional matter forms the 
subject of an application made by the opponent in the interval 
between the leaving of the application in the foreign State 
and the leaving of the application in this country. 

Assignments.—Clause 5.—In this Clause it is proposed to 
make provision for overcoming the difticulty which has arisen 
in some cases where the applicant hus agreed in writing to 
assign the patent when granted to another party or joint 
applicant, and refuses to proceed with the application; such 
cases may, under this Clause, proceed at the request of the 
person to whom the invention has been assigned. 

Term of Patents.—Clause 6.—In most other countries the 
term of a patent is longer than in this country. It is felt 
that the opportunity should now be taken of extending the 
term of patents to sixteen years instead of fourteen. This 
extension will compensate, to some extent, for any loss 
suffered by patentees, as such, during the period of the war. 

Loss Caused by the War.—Clause 7.— This clause expressly 
allows the Court, in determining any application for exten- 
sion of the term of a patent, to take into consideration any 
loss occasioned by the war. If Clause 6 be adopted all exist- 
ing patents will be extended for a period of two years, and 
the operation of the two Clauses should be sufficient to meet 
all real cases of hardship. Any further general extension to 
meet war losses is not desirable. Losses have been universal 
in the war, to all classes and trades, and the effect of апу. 
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such proposal would be to single out inventors as a special 
class for treatment. 

Use by the Government.—Clause 8.—This clause provides 
that if an invention which is the subject of a patent was 
recorded in a document, or tried by or on behalf of a Govern- 
ment Department, before the date of the patent and was not 
couumunicated by the applicant for the patent or patentees, 
the invention may be used for the services of the Crown free 
of any royalty or other payment to the patentee. 

Patent Actions.—Clause 9.—This section is an attempt to 
simplify the trial of a patent action by confining it to the 
: which it is alleged has been infringed, and excluding 
other considerations or the validity of other claims. It does 
not in any way alter the rights of the parties, but simplifies 
procedure and saves cost. 

Clause 10.—This section deprives the plaintiff in an action 
for infringement of the right to an account of profits. It is 
an expensive procedure, and damages appear to be the proper 
and adequate remedy. 

Chemical Products.—Clause 11.—This clause relates to 
chemical products and substances intended for food or medi- 
cine, and confines the patentee to claims for the substance 
as produced by the process he has discovered; and not the 
substance generally by whatever process it may be made. 

Awarding Costs.—Clause 12.—Section 39 of the Act of 1907 
gives the Comptroller power to award costs in certain cases. 
The new section is inserted in the, general part of the 
Act, so as to make it applicable to all proceedings relating to 
patents and designs. 

Secret Use of Inventions.—Clause 13.— Under the present 
wording of Section 41 (2) of the Act of 1907 it might be 
possible for a person to use an invention secretly for a con- 
siderable period, and when his secret was discovered or dis- 
closed by an employé he could obtain a valid patent if he at 
once applied for the grant. It is felt that this 1s providing 
him with an unfair monopoly, and it is proposed that the 
protection afforded by this Section should not extend to cases 
where the invention has been worked commercially for more 
than six months before the publication referred to therein. 

Power to Cancel Designs.—Clause 14.— This Clause has been 
framed to give the Comptroller power to cancel any design 
which has been published in the United Kingdom prior to 
the date of registration, or which is applied by manufacture 
to any article in a foreign country and 1s not so applied by 
manufacture in the United Kingdom. 

Registration of Assignments.—Clause 16.—This Clause has 
been framed to make it compulsory to register any assignment 
at the Patent Office. 

Appeals to Law Officer.—Clause 17.—This clause amends 
Section 75 of the Act of 1907 by definitely stating that an 
appeal shall lie from the Comptroller's decision under that 
section to the Law Officer. This amendment merely makes 
statutory what has been the practice for many years past. 

Patent Agents.—Clause 18.—This Clause is an attempt to 
control those persons who are really practising as patent 
agents and to exclude from practice all undesirable persons. 

Schedule.—The schedule of the Bill contains several minor 
amendments of the Act of 1907. The time for leaving a com- 
plete specification after a provisional is extended from six 
to nine months. 

The amendment of Section t5 of the Act of 1907 gives the 
Comptroller power to grant a potent in lieu of а patent which 
has been revoked on the ground of fraud. Provision is made 
that where an original patent is revoked апу patent of addi- 
tion thereon mav if so ordered become an independent patent. 


The Hot-Wire Microphone.—A representative of the 
Obserrer recently interviewed Dr. W. H. Eccles on the subject of 
the hot-wire microphone, which recently came before the Royal 
Commission on Awaras to Inventors. The device acts as a micro- 
phone by converting the alternations of an electric current into 
appreciable sounds. Some thermal microphones, first made by 
Dr. Eccles in 1906, consist of a short loop of stripped Wollaston 
wire in a short piece of glass quill, so shaped that it will fit into 
the ear. Wollaston wire has a diameter of about 0°00024 in., and 
is made by coating very fine platinum wire with silver, and then 
drawing it out, after which the silver is dissolved off. The 
apparatus is attached to the telephone wires in the same way as 
the ordinary receiver. When a small current is passed through the 
loop, the wire is heated, and on the current being cut off it cools. 
This process takes place at the rate of about 100 times per second, 
and the alternate heating and cooling sets up an air pulse which 
affecta the drum of the ear, and is perceived as sound. About the 
same year the same devices were also being made by Gwodz, of 
Lodz. In France, de Lange went so far as to put them on the 
market, and they have also been produced by a Dutch and a 
German company. Dr. Eccles does not think they would ever be 
a commercial success ; they are cheap, but liable to burn out, and 
no particular advantage is attached to them. According to Dr. 
Eccles, Major Tucker s apparatus differs from that described above. 
It consists of thin wires arranged in the neck of a bottle, and 
heated by & small current. Waves set up by the explosion of 
distant guns cause air to flow over the wires, which cools them so 
that they contract. Two such devices are placed at different points, 
and the gun is located by triangulation. Dr. Eccles does not. 
however, see how the device can be of any use in telephony. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The Compilation of Trade Publications. 


I have read with great interest the article by Mr. E. Austen 
appearing in your issue of the 8th inst., as this is a subject to 
which I have devoted considerable study. 

British engineering advertising and publicity methods ere 
undoubtedly improving gradually, but they are still immeasurably 
behind pre-war German and present-day American methods. It in 
becoming increasingly recognised that Britieh trade—especially 
overseas trade—has suffered much in the past, and is still suffering 
to-day, on this account. 

Recently I had placed in my hands a letter written by an 
enthusiastic Britisher in Australia commending a certain effort of 
British co-operative publicity, in which the writer stated that in 
Australia to-day, American practice and specifications are being 
adopted in preference to British, simply because they are more 
widely known. This, of course, is not a new statement by any 
means—the pity of it is that it should have been made in various 
forms so often, and concerning so many of our markets abroad, 
without a corresponding improvement in our methods. | 

So far as those British engineering firms are concerned who are 
sufficiently large to organise and maintain their own publicity 
department, the problem becomes more or less an individual one: 
but in the case of the smaller (but still important) manufacturers, 
I believe that co-operative effort is the solution. 

Now, co-operative effort is a theme which can be discussed and 
written about almost without limitation. It is literally bristling 
with advantages and logical conclusions: but because, perhaps, 
of the psychology of the British race, little practical accomplish- 
ment has been made in the direction of co-operative publicity. 

At the present time, however, various members of the B.E.A.M.A. 
are engaged in producing a co-operative booklet dealing with 
electrical development in Great Britain, in connection with the 
Athens Exhibition, which booklet I am editing. 

It is hoped that when this is received from the printers it will 
represent a practical accomplishment which will help manufac- 
turers to realise more clearly the immense possibilities of 
co-operative publicity methods, and I hope you will find space in 
your columns to review the hook, and give it the wide publicity 
which the effort undoubtedly deserves. 

It would be particularly interesting to me, and I believe to a 
large number of your readers at the present time, to learn the 
views of various members of the profession on this subject of 
co-operative publicity work: and if you could, therefore, keep 
your ‘ Correspondence" columns open for a short period for a 
discussion on this subject, I think it would prove of universal 
benefit. 


P. W. Laverick. 
London, August 11th, 1919. 


L.C.C. Tramways Electrical Staff. 


Having read "Jonah's" letter in the last issue of the ELEC- 
TRICAL REVIEW, on the above staff, I cannot help but think it is a 
great pity, to say the least of it, that the writer of such letters 
cannot have some thought for other men before airing his own 
personal views in the Press, when the indirect outcome of such 
comment may have harmful results to many. Ishould point out 
that for many years there was discontent amongst the station staff 
of the L.C.C.T., because outsiders were brought in to fill certain 
posts on tue electrical staff, when these could easily have been 
filled by men employed on the station staff, who were quite 
capable and fitted for better jobs should they be given the chance. 
This has now been altered, as we see by the appointment of certain 
station employés to better positions. I take it that Jonah is or 
has been employed by the L. C. C., seeing that he has all the facts 
and figures; in any case, being in the know as he is, I have no 
doubt he will be aware of the difficulty to get away from sub- 
station work. Perhaps it may be that he has been disappointed in 
trying во to do. Does our friend Jonah wish to revert to the 
days when the outsider took these posts without doing the donkey 
work underneath ! If not, why criticise the sub-station man who 
manages to get a better job! However, the valuable Corres- 
pondence column of the REVIEW is not the place to alter these 
things. but a great deal of good or harm might be done through 
it. Why not use it for the best purpose? I believe I am right 
when I say that a very big majority of the station employés are in 
favour of keeping these better jobs on the job ; and I hope for the 
sake of all this will be done, remembering that we cannot all get 
one job. But let us be sportsmen, and know how to lose as well as 


to win. 
E. W. Jones. 
London, S. E, Auqust 10th, 1919. 


The letter by your correspondent "Jonah" (should it not 
have been Sour Grapes ), is typical of the disgruntled type 
who are quite willing to wound, but afraid to strike. One 
might conclude that he was a modern Diogenes, or а heaven-sent 
deliverer to purge the Augean stable. He might with advan- 
tage digest the motto, Vincit qui se vincit. The method of his 
attack is commonly known as hitting below the belt, inasmuch as 
he is serenely secure in the knowledge that he is immune from 


E 


202 


THE ELECTRICAL REVIEW. vol. 85. No. 2,177, Avausr 16, 1919. 


retaliation from the persons attacked, who by virtue of occupying 


office as public officials are precluded from justifying their position, 
even should they deem it necessary. While not desiring to take 
up the cudgels on behalf of any official, public or otherwise—and 
in fact it has been my duty on many occasions to deal contentiously 
with both —I certainly object to Jonah's" methods, as they are 
not only used as a weapon against employers’ representatives, but 
also against employés’ representatives, and in the same manner, i. e., 
by innuendo. Ап analysis of "Jonah's" complaints disproves 
their substance, he states :— 

1. That an electrical engineer was appointed at £1,500 per 
annum, who in thesupply branch of the industry was an unknown 
man. 

This statement at once disproves " Jonah's ability to discuss our 
industry at all, unless he has Rip van Winkled for the past 20 
years, as this particular engineer was known, and well known, as a 
member of one of the foremost consulting engineers in our 
industry at least 20 years ago. The position ів one in which he 
will have to advise and supervise primarily in the purchase and 
lay-out of power plant and switchgear; one cannot imagine 
exactly what sort of a person "Jonah" would consider suitable 
unless it is, perhaps. a pork butcher. 

2. Since the appointment many new offices have been created 
and filled most probably with the object of making a safe 
road for the convenient man. 

Here, perhaps, is the crux of the whole complaint, and one can 
at once conclude that Jonah is not one of the convenient men, 
or, perhaps, he has been too convenient. 

3. Further, the job is eminently simple in character. 

This will come as a shock to the budding Faradays. who for 
years, with varying degrees of success, have wobbled slide rules, 
plotted curves, and swallowed logs, in anticipation of someday 
knowing exactly what does make the " wheels go round” in this 
eminently simple plant, forgetting that theory is only a portion of 
the knowledge requisite to qualify for an administrative post. 

4. He deplores that a man who was receiving £2 168. per week 
should now receive £200-£250 per annum. 

This places the true character of “Jonah” right in the lime- 
light, and betrays a meanness of spirit and narrowness of 
perspective typical of the individual who, when at a branch 
meeting, would be the first to demand " That the rank and file 
should have a chance.” Further, such an observation shows 
crass ignorance of our industry, as many men are considerably in 
advance in knowledge and experience of the positions they 
ocoupy, but are merely victims of the circumstance of an over- 
flooded market, and it may interest " Jonah” to know that these 
promotions are the outcome of a proper formulated claim made 
by the Union, which was agreed to by the management, to open 
up opportunities to the employés. 

"Jonah" is evidently a fair sample of the individuals who 
would not join the Union in case it might, to use their own ex- 
pression, Prejudice my promotion’; although what their quali- 
fications other than this were, nobody but themselves knew, and 
having learned that this qualification did not carry any weight 
with the powers that be. and realising that the Facing-both- 
ways tactics had miserably failed, they join the Union in double 
quick time, and at once commence a campaign of personal invec- 
tive against the employers: and when they find that & Trade 
Union is not a libelling organisation, and that the members are 
not buying their wares, they immediately reverse their tactics, and 
accuse the members who have carried on constitutionally of being 
mere Boss-Props.“ &c. Fortunately, the average Trade Unionist 
can measure the type, and assess them at their real value. If any 
advice of mine is acceptable to " Jonah," I would recommend him 
to put his grievances forward in a constitutional manner and 
through the recognised channel, and if the grievances are real he 
will receive every support. But if he anticipates support in the 
tactics adopted in his letter. it will be much better for him to 
remain in hia present obscurity. 

H. H. M. 


London, August 11th, 1919. 


Berners v. C. A. Vandervell & Co., Ltd. 


With reference to thie action I should like to state that I was 
not supported in any way by any organisation. The whole case 
was fought at my own expense, and the only reason why I have 
not entered an appeal is due to my financial position preventing me. 

F. D. Derners. 


Bedford Park, W. 4. 
August 12th, 1919. 


The Manufacture of Explosives. — Lecturing on 
“Explosives” at the British Scientific Products Exhibition, on 
July 18th, Mr. James Young mentioned that ammonium per- 
chlorate, the chief constituent of blastine, was now made by 
electrolytic processes, and this explosive had a promising future in 
industry. In view of the dependence of our industries on national 
security. and of the latter on an adequate supply of explosives, the 
manufacture of explosives was a master-key industry, and 
should he carried on with home products. Nitrates were essential 
for this purpose; hitherto they had been imported, but it was 
urgently necessary to establish & great national factory for the 
fixation of nitrogen in this country. In peace time the output 
of the factory could be used as a fertiliser and for industrial 
explosives. 


BRITISH SCIENTIFIC PRODUCTS 
EXHIBITION. 


(Continued from page 190.) 


THE AERONAUTICAL INSPECTION DEPARTMENT, of which Brig.- 
Gen. Bagnall- Wild, C.M.G., C. B. E., is director, sent in all 
the exhivits in the aircraft section. The collection would 
probably have been more complete if individual manufac- 
turers had exhibited their own products; as it was it tormed 
a fairly representative collection of materials for aircraft 
construction, instruments, equipment, testing apparatus, &c. 
Metal construction of aircratt was represented by spars and 
complete wings, mostly composed of thin strips of high-tensile 
steel, and designed by several firms. Several samples of 
Spars were shown, some of which ure said to be 15 per cent. 
lighter and 60 per cent. stronger than wooden spars. Among 
the steel spar exhibits instances of electric strip and epot 
welding could be seen. ‘Lhe extensive collection of materials, 
parts, and accessories for aeroplane engines shown included 
magnetos and parts, electric starters, generators, &c., and 
the casting of magneto spindles in а special bronze by 
HET WOOD Founpnrits, LrD., of Seaton Street, N.W., was 
illustrated. The wireless apparatus shown included a complete 
transinitting and receiving installation for use on aero- or 
seaplanes. А 2.5-KW. transmitter, with H.T. alternator, used 
on heavy seaplanes, was also on view, as well as а number 
of азай! spark transmitters, air-screw driven generators, con- 
tinuous-wuve transmitters, aircraft receivers, amplifiers, 
wavemeters, and wireless telephone apparatus. There was 
also a continuous-wave set with a 1.6 н.р. motor and a 1-Kw., 
2,000-volt generator and switchboard, for use on ground 
stations. Among the accessories а cartridge aerial for use 
on aircraft was exhibited, which consists of a flexible copper 
wire coiled inside a lead weight, from which one end of the 
wire extends a short distance, and terminates in à lead 
button. The latter fits into a hook which slides in guides 
mounted on an ebonite base-plate, the hook being connected 
to a terminal by means of a spring. When the apparatus is 
required for use the lead weight is thrown overboard, and 
the tlexible wire thus pulled out, is left suspended from the 
hook. Connection to the terminal is effected through the 
spring, which also absorbs the shock. When finished with, 
the aerial can be detached from the hook and jettisoned or 
recovered according to circumstanccs. 

In brief, the function of a turn indicator is to give the 
pilot a larger and more immediate indication of a turn of 
course than would be given by his compass. The trend of 
development on this subject is towards the employment of 
an entirely new principle, namely, the precision of a gyroscope 
which is rigidly restrained on one of its axes. In the experi- 
mental type shown first the gyroscope was driven by means 
of a simple 3-phase induction motor; in the second form it 
was driven by an air screw, and in the third type under 
investigation the spokes of the ругоѕсоре are formed as ап 
air screw which is placed in the slipstream and thereby 
caused to rotate. 

In view of the advantage to the pilot of having the revolu- 
tion indicator before him on his dashboard, the trend of de- 
velopment is towards an electric indicator. This consists of 
a small permanent-magnet D.C. generator conveniently 
coupled to the engine, and connected through the medium f 
a cable to a moving-coil voltmeter on the dashboard. The 
meter is calibrated in revolutions per minute, and is damped 
by oil immersion, a flexible capsule being provided to permit 
of variation in the volume of oil under conditions of varying 
temperature. We also noticed a collection of X-ray photo- 
graphs showing defects in timber parts of aeroplanes. 

THE RAPID MAGNETTING MACHINE Co., I;rp., 18, Crescent, 
Birmingham, exhibited an electro-magnetic ore separator, 
Thompson-Davies patent, which was exhibited last year, 
and described in our pages at the time. The exhibit 
consisted of @ separator together with samples of minerals 
separated thereby, together with samples of the same minerals 
before separation. Loose iron can be separated by electro- 
magnetic inachines from all classes of material, and an 
exhibit showed the separation of iron from brass turnings. 

THERMIT, l.Tb., 675, Commercial Road, London, Е. 14.— 
This firm is the owner of the Alumino-Thermit patents, and 
the original manufacturer of Thermit and Thermit products 
in this country. These compounds comprise carbon-free 
metals and alloys used in the production of high-speed eteel, 
brass, bronze, cupro-nickel, &c., and are, inter alia, applied 
by the company in its system of welding. The exhibit was 
divided into three main sections, viz., pure carbon-free metals 
and alloys: samples of Thermit compounds, with explanations 
of their uses; and the Thermit process of welding, together 
with samples of welding materials and actual welds, showing 
cut sections. 

Schall & Son, 71-75, New Cavendish Street, London, W. 1, 
exhibited electro-medical and X-ray appliances; the former 
consisted of faradic and galvanic batteries, instruments. for 
cautery operations, and lamps for the illumination of cavities 
in the body, and for surgical operations, together with a 
number of switchboards and tables arranged to convert the 
main supply current to a suitable form for electro-therapeutic 
work. The pantostat is a machine which operates on the 
main current, and supplies currents suitable for cautery, light, 
galvanism, and faradism, whilst it also furnishes power to 
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drive pumps, drills, and massage apparatus. As regards 
X-ray apparatus, & complete outfit with 12-in. coil, a centri- 
fugal mercury interrupter, and a trolley switchboard, all 
mounted on an oak cabinet were shown. Various accessories 
completed the exhibit. 

Messrs. ELLIOTT Bros. (Lonpon), Lro., Lewisham, S.E.14, 
exhibited jointly with the B.E.A.M.A., and the construction 
of the complete gyro unit for precision instruments was 
shown. The gyroscope spins continuously at 20,000 R.P.M., 
with a peripheral speed of 430 ft. per second or 300 M.P.H.; it 
is driven by 3-phase currents of 333 cycles, at 120 volts, 0.45 
ampere in each phase. Extreme care had to be exercised in 
the selection of materials and construction. The spindle is of 
the Laval type and all one with the body of the rotor, and 
the bearing balls had to be specially selected. 'The hardened 
steel sleeves on the taper ends of the rotor spindle have a 
taper of 0.006 in. in & length of 0.37 in., and the top thrust 
works up against a steel ball and spring. The stator had to 
be wound by hand and placed dead in the centre of the gyro 
case. 

The DuBiLIER. CONDENSER CO., Lrp., Ducon Works, Gold- 
hawk Road, Shepherd's Bush, London, W.12, exhibited con- 
densers of all types, but the speciality of the firm is the high- 
grade mica condensers for up to 250,000 volts for either А.С. or 
D.C., the superior mica and metal foil being built up by a 
special process. Condensers for artificial cables, fixed valve, 
metal plate air dielectric or oil immersed condensers; high- or 
low-voltage variable condensers, as well as precision variable 
condensers for laboratory use were also shown. Brass or 
magnesium-zinc alloy is the metal used in the variable air con- 
densers, and the cases are made of ebonite or metal, as wood 
is liable to fail in tropical climates. 

DIcTOGRAPH TELEPHONES, І тр., Dictograph House, Denman 
Street, London, S. E. II, exhibited the loud-speaking tele- 
phones for house or office use, which enable & person to talk 
or listen to & person or several persons in an average sized 
room. Neither the speaker nor the listener need come up 
to the instrument, nor apply a receiver to his ear; an ear 
piece is used in the ordinary manner when privacy is de- 
sired, the other loud-speaking telephone being then cut 
out. The apparatus is worked by batteries or dry cells. The 
junior dictograph " has been designed for installation in 
cases where the larger system would not be justified. It 
gives the same privileges to the user with the exception that 
communications are not secret. The motor dictograph is a 
telephone designed for use in motor cars to replace the in- 
sanitary speaking tube. With the device instructions can 
be given to the driver without raising the voice; conversa- 
tion inside the car cannot be overheard by the driver, and 
the apparatus is easily installed. 

Messrs. STUART & Moore, Packington Road, Acton, W.3 
exhibit consisted of a street fire alarm transmitter mounted 
in the head of an alarm post, with the door and instrument 
plate open, showing the pendulum contact mechanism used 
for distinguishing between genuine calls or otherwise. Fire 
station switchboard relays and fire alarm push boxes were also 
shown as well as rainproof and iron-cased bells; the latter 
withstand heat and steam. Water-tight, hand-combination 
telephones in aluminium cases, which may be submerged in 
water for long periods without harmful result, were also on 
view. Aluminium alloy bell gongs which, it is claimed, will 
give a sound far more penetrating than any bell metal hitherto 
used, and various standard types of telegraph instruments 
were also exhibited. 

Messrs ISENTHAL & Co., Lrp., exhibited a selection of the 
latest post-war types of resistances with slider regulation for 
use in connection with the regulation of electric circuits 
generally. The exhibit comprised universal and double types 
of slate resistances; four different types of single slate rheos- 
tats with spindle and hand motion, and large tubular twin 
and single tube types, both with spindle operated slides. 
Three specimens of a new type of tube resistance. two types 
of ''back-o-board " rheostats, and a new ventilated high- 
voltage rheostat were also shown, as well as a selection of 
strip units, and one specimen each of the step-by-step 
open-spiral resistance of the small hand-operated type, and 
one of the large potentiometer double-spindle operated type. 

Messrs. VICKERS, LrD., Broadway, Westminster, S. W. 1, 
had a stand facing the entrance, and the exhibit comprised 
engineers’ small tools, plug screw gauges, railway materials, 
drop forgings, alloy and tool steels. There was also a selec- 
tion of single, twin, 4, 6 and 8-cylinder '' Blic ” magnetos and 
component parts on view, as well as a few electrical acces- 
sories, such as domestic utensils, irons, and fans, and some 
porcelain electric insulators. 


(To be continued.) 


Patent Office Examiners.—In the London Gazette of July 
18th particulars were given of the Temporary (Reconstruction) 
Regulations for the Selection of Assistant Examirers in the Patent 
Office. Аре must be b:tween 20 and 30; candidates must be 
British born. and must have served in the Naval. Military. or Air 
Forces. A University degree with Honours in Natural Science or 
Eogineering. or equivalent ability, is desirable. Preference will be 
given to disabled men. A qualifying examination must be passed, 
including science subjects. Particulars can be obtained from the 
Seoretary, Civil Service Commission, 6, Burlington Gardens, W. 1. 


BUSINESS NOTES. 


The Industrial Conference.—In Parliament, last week, 
in reply to a question, Sir R. Horne said he hoped to introduce a 
Bill dealing with the recommendations of the Industrial Confer- 
ence in regard to wages and the 48-hours week before the Recess. 
He understood that employers and Trade Unions would then pro- 


ceed to conatitute their respective sides on the National Industrial 
Council. 


Engineers’ Wages.—A Manchester paper stated last 
week that branches of the Amalgamated Society of Engineers were 
pressing the Executive Council to enforce the demand for a 15s. a 
week advance. Their wages were now £3 78. 6d. a week, plus 


12 per cent., and if the 15s. were conceded they would get more 
than £4 10s. a week. 


Trade with Hungary.—In view of the raising of the 
blockade, the Board of Trade have issued a General Licence under 
the Trading with the Enemy Legislation authorising, with certain 
reservations, the resumption of trade with Hungary. The licence 
does not remove the existing restrictions upon the payment of debts 
and the return of property due or deliverable to persons in Hungary 
in respect of pre-war transactions. Moreover, any permission which 
may be necessary in respect of any transactions under Defence of 
the Realm Regulation 41D must be obtained from the Treasury. 
The licence does not permit the importation from Hungary of any 
goods included in the Prohibition of Import Proclamations, 
and not covered by a general licence issued under those Pro- 
clamations. Further, export licences must be obtained from the 
Export Licence Department, 1, Queen Anne's Gate Buildings, 
Westminster, S.W. 1, before goods included in lists "A" and " B" 
of prohibited exports are shipped to those countries. But no 
licences are now required in respect of goods included in List 0.” 


Exports to Poland.— The Board of Trade announce that 
the Supreme Economic Council in Paris have decided to withdraw 
the Relief Mission in September, and that in consequence the 
British Relief Administration will not now be remaining in 
Danzic for any length of time. In these circumstances it is 
advisable that traders should proceed without delay to make their 
own arrangements for the forwarding of goods to Poland, although 
for the time being they may continue to consign them to the 
Relief Administration. They are, however, no longer required to 
do во. 


Dedication of Ashton Park.—Ashton Park, Preston, 
containing over 100 acres, was on Saturday, August 2nd, dedicated 
by the English Electric Co. in memory of 160 employés at Мевагв. 
Dick, Kerr & Co.'s works who fell in the war. Sir Charles Ellis 
opened the proceedings, and mentioned that during the war the 
firm had produced 3,300,000 projectiles, utilising 94,000 tons of 
steel, 1,900 tons of copper, and 15,000 tons of lead. Some 100 
petrol-electric locomotives were made for uee in France, and 64 
seaplanes. A considerable sum had been raised for war charities, 
including £1,486 by the Dick, Kerr Ladies’ Е.С. and £1,300 by the 
Minstrel Troupe. 


Government Stocks of Non-Ferrous Materials.—The 
following particulars are published of the stocks (exclusive of old 
metal and scrap) in this country in possession of the Minister of 
Munitions on August Ist, 1919 :— NS 


August 1«t, 1919. 


Copper ә 37,230 tons 
Врекег, G.O.B. 23,168 „ 
Spelter, refined 124,136 „, 
Aluminium .. 10,500 , 
Soft pig lead.. 108,010 „ 
Nickel.. АИ ate 2,451 , 
Antimony, regulus.. 4,41 „ 


Foreign Trade.—THE Јоу FIdURES.— The following 


are the electrical and machinery figures given in the official returns 
of imports and exporta for July :— 


July, inc. or 7 months, 1919. 
1919. dec. Inc. or dec. 
IMPORTS. £ £ & 
Electrical goods, &o-.... 100,289 — 16,584 + 184,796 
Machinery ... e» 1,317,799 + 467,408 + 2,505,305 
EXPORTS. 
Electrical goods „„I 544.014 + 383,011 + 1,486,035 
Machinery eee . 2 2,802,217 ＋ 1,365,529 + 5,515, 503 


The Austrlan Slemens-Schuckert Co.— This company, 
which realised net profits of £133,000 in 1917, and paid a dividend 
of 7 per cent., terminated the past year with a slight loss. 
The directors’ report states that, owing to the political revolution, 
the company's market fell into ruins. the output of the workmen 
declined. and the financial charges enormously increased. No 
improvement in the conditions has taken place in the first half of 
1919 ; the great schemes which were to bring German Austria con- 
siderable work are still far from realisation. and the apirit of 
enterprise is greatly hampered through the obscurity of the general 
economic situation. In addition. there is the uncertsinty which 
arises for the compauy from the debts on contracta executed for the 
late war authorities, the holding of war loans. and the prejudice to 
the company's property in Hungary. Nevertheless, tbe directors 
express the hope that the undertaking may be restored to the 
prosperity which corresponds to ita efficiency. 
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Applications for British Trade-Marks.— A ppended is a 
summary of the recent applications for British trade-marks in 
respect of productions connected with the electrical industries :— 

Kortex. No. 390,184, Class 50.—Insulating preparations (elec- 
trical) of asbestos, mica, resin, oils. or bitumen, Lewis C. Firth, 
15, Cross Street, Manchester, April 15th. 1919. 

Magneto design, combined with words " trade-mark,” No. 390,931. 
Class 6.—Machinery of &ll kinds, Runbacken Magneto Co., Ltd.. 
Cheetwood Lane. Machester, May 7th, 1919. 

Motomaid, No. 387,596, Class 6.—Electric, hand or power-driven 
vacuum cleaners, Electric Appliances Co., Ltd., 8, Fisher Street, 
Southampton Row, London, W.C., January 15th, 1919. 

Northwind, No. 392,185, Class 6.—-Electric fans, fan motors and 
fan frames, Emerson Electric Manufacturing Co., 2,024, Washington 
Avenue, St. Louis, U. S. A., June llth 1918. 

A. W. P. (letters combined with design), No. 391,158, Class 13 — 
Electrodes composed mainly of ordinary metal for welding pur- 
poses, &c., Alloy Welding Processes, Lid., 14-16, Church Street, 
Islington, May 2let, 1919. 

Draka (word combined with design), No. 391,313, Class 8.— 
Electric cables, Naamlooze Vennootschap Hollandsche Draad en 
Kabelfabriek, Amsterdam, May loth, 1919. 

Electag. No. 389,211, Class 11.—Electric batteries (medical) and 
induction coils for medical purposes. and electric appliances for 
surgical or curative use, Thomas Н. Hellyar, trading as Electrical 
Agencies, 21, Woodstock Street, Oxford Street, London, W., March 
14th, 1919. 

Nofa, No. 391,228, Class 50.—Articles for electric insulation, 
Naamlooze Vennootschap Nelerlandsche Maatschappij tot Exploite 
van Optimietfabrieken, Amsterdam. May 14th. 1919. 

Mac, No. 389,611. Class 13.—Sparking plugs, Wm. A. Jones, 
trading as the Mechanical Accessories Co., Oak Street Works, 
Preston, March 27th, 1919. | 

Maco, No. 389,612, Class 13.—Sparking plugs. Wm. A. Jones, 
trading as the Mechanical Accessories Co., Oak Street Works, 
Preston, March 27th, 1919. 


Japanese Materials in the East Indies.— The directors 
of the Alg. Ned.-Indische Electricitcit Mij., whose annual meeting 
has just been held at Amsterdam, mention in their annual report 
that communication between the Dutch East Indies, and Europe, 
and America, in so far as concerned the delivery of materials was 
interrupted during the greater part of 1918. It had been possible, 
however, to procure the most necessary materials from Japan. 
The company has declared a dividend of 7 per cent. on the ordinary 
shares, being the same rate as in 1917. 


Aluminium Production in Germany.—According to a 
German statement, that country is now independent of foreign 
supplies of aluminium as a result of the various works which have 
been established during the course of the war. Prior to the 
outbreak of hostilities, only one works for the production of this 
metal existed in Germany, namely, at Rheinfelden, Baden, this 
being a subsidiary of the Aluminium Industry Co., of Neuhausen. 
The output of this works was only 800 tons per annum, whereas 
about 20 times this quantity had to be imported to meet the 
requirements of Germany. The erection of several other works 
was projected in 1915, and these are said to have soon been com- 
pleted, the most important being the Eritwerk A.G. at Greven- 
broich, on the left bank of the Rhine. 


The Old Firm.—A company has just been registered at | 


Danzic, under the title of the A. E. G. Elektricitäts A.G., with a 
share capital of 300,000 marks (£15,000) The company is to 
make machines and apparatus of the types produced. by the 
Berlin A. E. G. 


Employment of Ex-Officers—An Ex-Officers’ Герое 
ment Bureau (in conjunction with the Chambers of Commerce of 
the United Kingdom) has offices at Dashwood House, Е.С. 2. It is 
a voluntary organisation, and appeals to employers, through our 
advertising pages, to forward details of vacancies. 


Trade Announcements.—In order to the more adequately 
deal with impending developments of high and low-tension over- 
head transmission and distribution work. a consolidation of 
interests has been arranged between the Twiss Engineering and 
Electric Transmission, Ltd., and Messrs. J. B. Saunders & Co., Ltd., 
and Mr. Sydney G. Leech joins the Board of the Twiss Co. and 
Mr. G. V. Twiss becomes a director of Messrs, Saunders. The 
facilities already possessed by the Twiss Co. with regard to 
designing and manufacturing transmission-line material and 
equipment will thus be augmented by the extensive contracting, 
erecting and maintaining, experience and orranisation of Messrs. 
Saunders, so that the companies can supply overhead transmission 
lines for extra-high or low-tension erected complete in every 
detail. Each company will maintain its own individuality, and 
inquiries for transmission-line material and equipment should be 
sent, as hitherto, to Twiss Engineering and Electric Transmission, 
Ltd.. at 62-63. Queen Street, EC. 4, London ; but inquiries for 
tra smission lines erected complete may be sent either to the 
Twiss Co. or to Messrs. J. B. Saundera & Co., Ltd., at Cromwell 
House, 6-9, Surrey Street, Strand, W C., London, when, in either 
case, the same joint service will be rendered. 

Mr. C. J. ELTON and MR. WILLIAM CRAWFORD (partners of 
Messrs Kilburn, Brown & Co.), together with MR. J. SCRIVENER, 
commercial manager, and САРТ. S R. MULLARD, M.B.E., 
A.M.I.E.E., works manager, have been appointed directors of the 
“Z” Electric Lamp Manufacturing Co., Ltd., Messrs. Kilburn, 
Brown & Co. continuing to act as secretaries of the company. The 
management of the company has for some time been conducted 


with the co-operation of the gentlemen now forming the Board. 
We underatand that the past year's trading has been particularly 
successful. The company's programme for the future is on an 
extensive scale, arrangements having been made for increased 
output to meet the expanding demand for their Z” drawn-wire 
lamps, and the General Supply Section is to be greatly augmented 
by new lines and increased stocks. 

Messrs. P. W. PENTY & R. MARGETTS have resigned their 
positions on the staff of the Bradford Dyers' Association's elec- 
trical department, and have taken premises at 17, Ivegate, Bradford, 
to carry on the business of electrical and mechanical engineers. 
They desire to receive catalogues from electrical manufacturers 
and factors, especially of plant, switchgear, &c., for chemical and 
dyeworks installations. 

MESSRS. ARNOLD & Sons, of Standard Works, Lawrence Road, 
Tottenham, N. 15, announce that as war contracta are closing they 
are in a position to undertake machine shop work, tool-making. 
scientific instrument work, electro-plating, and other such work 
for other firms. 

Mr. HENRY ADAM, having been discharged from the Army, has 
recommenced business at the Electric Works and Garage, Ánnfield 
Plain. Catalogues of lighting and power accessories are asked 
for. 

THE SIGNAL ELRCTRIC Co., LTD., of Norfolk House. Laurence 
Pountney Hill, Cannon Street, E.C.. has been formed for the pur- 
pose of manufacturing signal and other electrical apparatus —such 
as telephones, bells, indicators. dry cells, wireless sets, ко. The 
company desires to receive trade catalogues. 

Owing to increased trade, the LONDON ELECTRIC FIRM have 
taken larger offices and atores at Fulwood House, High Holborn, 
W.C. 1, where they will carry much larger stocks. Telephone 
(unaltered), " Holborn 4862.” 

Owing to the difficulty of meeting the demand for their 
" Westool" portable electric drills and other tools with their 
present facilities, the WESTMINSTER TOOL AND ELECTRIC CO. are 
erecting new works at Putney, where their head office will be. 
All communications intended for the head office or works, should 
therefore be addressed :—Westool Works, 116, Putney Bridge Road. 
London, S.W. 15. New,ytelephone No. Putney 1179.“ Tele- 
graphic address: — Westolelco-Put, London." 

MkEssBRS. SCHOFIELD X KENDALL, cinematograph and electrical 
apparatus makers, have opened premises at 483, Manchester Road, 
Bradford. 

Ex-CAPT. W. PALMER and Ex-SERGT. J. E. RILEY bave com- 
menced business as electrical engineers, under the style of Messrs. 
Palmer, Riley & Co, at Market Chambers, Blackburn Road, 
Accrington. 


A Danish Cable Factory.— During the early part of the 
war certain interests in Denmark reached the conolusion that if 
they did not very soon proceed with the formation of a native 
cable-making company, foreign firms might be disposed to start 
manufacturing branches in Denmark, and thus check any Danish 
prospects in this direction. It was with the object of counter- 
acting any movements in this respect that the A. 8. Den Danske 
Kabelfabrik was formed in the autumn of 1916 exclusively with 
Danish capital, and a year later the factory and administrative 
buildings had been built and were ready for use at Fredericks- 
holms haven, Copenhagen. At the end of 1917 it was found 
possible to inaugurate working in the wire-drawing mill both with 
copper and steel, but full activity was out of the question, as some 
of the machinery which had been ordered in America was still 
outstanding. Under these circumstances, the directors decided to 
construct this machinery on their own account, and this problem 
is declared to have been satisfactorily solved with the co-operation 
of Danish engineering firms. The manaying director is reported 
to have opened up connections with important firms in England 
and America on the occasion of his visits to these countries in 1917 
and 1918. 


A Dutch Manufacturing Co.—The report of the directors 
of the Hengelosche Elektrische en Mechanische Apparaten Fabriek, 
of Hengelo, dealing with the year 1918-19, states that notwithstanding 
the co-operation of various factors which continued to offer diffi- 
culties in working. the gross profits realised were the highest on 
record. The stagnation produced in November through the end of 
the state of war. brought about a considerable decline in the com- 
pany's prices ; orders in prospect were postponed, and other orders 
were cancelled. Since the beginning of the new financial year, 
however, a considerable improvement in conditions had taken 
place: raw materials were now being supplied in plenty, and the 
works could again be carried on with full activity. The demand 
had also increased, and sales could be effected at profitable prices. 
After setting aside £86,000 for depreciation the net profits in 
1918-19 amounted to £30.000, as against £102,000, and the divi- 
dend ів at the rate of 8 per cent. on share capital of 2250,0: 0, this 
comparing with 18 per cent, on £187,000 in 1917-18. 


Proposed Amalgamation of Engineering Unions.—The 
Birmingham Post stated last week that engineering and other 
Trade Unions have before them a scheme for amalgamation under 
the title of the Amalgamated Engineering Union. A ballot is 
about to be taken. The A.S.E. and the Electrical Trades Union 
are concerned in the scheme. 

According to later information in the Manchester Daily Dispatch, 
the movement ів still wider in its ambitions, for the A. S. E have 
selected three of their working members. Messrs. J. C. Little, 
George Spence, and T. Newall, to visit Canada and America, along 
with a representative of the Executive Council. for the purpose of 
negotiating a scheme of amalgamation with engineers on the 
other side of the Atlantic, 
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Italian Electrical Companles.— There has been formed 
at Catania, with a capital of 100,000 lire, the Elettron-Studio 
Tecnico Ingegneria Industriale Giacomo d'Angelo e Ca., for the 
exploiting of the electrical industry in all its applications. 

With а capital of 1,300,000 lire there has been recently formed 
at 1 Salcito, the Società Anonima per Impianti Elettrici, for the 
produotion and distribution of electric current for lighting and 
industrial purposes. | 

There has been established at Spezia, the Officine Elettro- 
Meccaniche Baldrini e Ca., for the construction of locomotors and 
the Baldrini petent meters. The capital of the concern is 
120,000 lire. 

e Ing. Q. sel Martino e Ca. is the style of a newly-formed com- 
pany, with a capital of 50,000 lire, for constructional materials and 
electric representation. 

The Fabbrica Apparati Telefonici Materiali Elettrici has been 
formed at Rome, with a capital of 2,000,000 lire, for the manu- 
facture of the articles named in its title. 

The Società Idro-elettrica Piemontese, of Turin, has increased its 
capital from 15,000,000 lire to 40,000,000 lire, with & view to 
acquiring the majority of the shares of the Società Piemontese, 
and the Società Piemonte Centrale di Elettricità, in order to 
realise its programme of extensions in the provinces of Piedmonte 
and Alessandria. | 

The Società Industria Elettrotecnica Ing. Pietro Coletti e Ca. 
has been formed at Milan, with a capital of 100,000 lire, to take 
over the business of the firm of Ing. Pietro Coletti, Reboglio, 
Cavinato e Ca. 

Under the title of Caitiera Valvaesori Valle di Lanzo has been 
constituted at Turin a company with a capital of 5,000,000 lire, 
for the generation and sale of electric current for every use. 

The Società Anonima delle Tramvie Elettriche della Provincia di 
Salerno has written down its original capital of 3,500,000 lire 
to 1,750,000, and augmented its capital to 4,000,000 lire. 

. The Bocietà Anonima Rigenerazione Lampade Elettriche has 
increased its capital to 1,000,000 lire. 

The Società Anonima per l'utilizzazione delle Forze idrauliche 
della Dalmazia (Kerka), whose seat is at Trieste, has decided to 
increase its capital from 14,000,000 crowns to 21,000,000 crowns. 

Owing to services rendered to the Government during the war, 
the Società Sicula per Imprese Elettriche, of Palermo, closes its 
last working year with considerable loss, which may, says 
Г Elettrotecnica, eventuate in its liquidation. It has been seven 
years in existence. It is proposed to transform its present steam 
installation to hydroeleotric. 


Catalogues and Lists.—Sun ELECTRICAL Co., LTD., 
57-59, Neal Street, Long Acre, London, W.C.2.—Eight-page 
illustrated list giving particulars and prices of standard electrical 
conduit and conduit fittings; also a leaflet describing and pricing 
(for the trade) the Xcel electric iron, à new and entirely British- 
made line; & folder, also iesued relating to this iron, has been 
prepared for the electrical contractor and retailer for distribution 
to the general public. 

Mr. C. ORGEL, 111, Great Eastern Street, London, Е.С. 2.—Net 
trade price leaflet of electrical accessories. 

ENTERPRISE MANUFACTURING Co., Gun Street Electrical 
Works, Bishopsgate, London, E. 1.—Stock price sheet of conduit 
fittings. 

THE VAUGHAN CRANE Co. LTD., Openshaw, Manchester.— 
Booklet (No. 6) of 26 pages, containing specification, price and 
other particulars of Vaughan electric blocks, illustrated with half- 
tones and diagrams. The blocks are suitable for use at a fixed 
point, or suspended from a trolley on an overhead travelling crane, 
or on an overhead running track. 


Book Notices.— We extend to our old-established contem- 
porary, L' Electricien (M. Dunod, 47 and 49, Quai des Grands 
Augustins, Paris), a cordial welcome on its reappearance after 
nearly five years’ suspension. Almost immediately on the declara- 
tion of war in 1914 the then editor took up important duties under 
the French Government in connection with the military telegraph 
system of Paris. The paper ceased operations for the period of 
the war. It has now recommenced publication, twice a month. 
It is one of our earliest French electrical contemporaries, and has 
reached its 35th year. We wish it complete and uninterrupted 
success under the new Rédacteur en Chef, M. Maurice Soubrier. 

Electrical Power Engineer." The official organ of the Elec- 
trical Power Engineers’ Association. No. 1, Vol. I. July, 1919. 
Manchester: Electrical Power Engineers' Aesociation. Price 2d. 

" Proceedings of the American Institute of Electrical Engineers.“ 
Vol. XXXVIII. No. 7, July, 1919. New York: The Institute. 
Price $1. 

Elementary Lessons in Electricity for Bioscope Operators." 
Ву L. Calisch. Pp. х + 183 and 35 figs. London: Bioscope Pub- 
lishing Co., Ltd. Price 3s. 6d. net. 

" Technical Reporting." (Centenary Edition Revised.) By T. A. 
Reed. London: Sir Isaac Pitman & Son. Price 3s. 6d. 

Motor Transport Year-Book and Directory." Vol. IV for 1919. 
London: Electrical Press, Ltd. Price 12s. 6d. net. 


Tees-side Engineers and the 44-Hour Week.— After 
being on strike eight weeks on the question of a 44-hour working 
week, the engineers and allied tradesmen employed at iron and 
steel works on the Tees-side have decided to resume work under 
normal conditions, a ballot taken on Saturday resulting in a large 
majority being in favour of the acceptance of the employers' offer 
of a joint conference. Failing a settlement by this conference the 
points in dispute will be referred to arbitration. Six weeks ago 
the men rejected the offer which they have now accepted.— Daily 
Telegraph, 


Patent Application.—Messrs. B: G. Battson, J. F. 
Woosnam, and H. G. White, executors of R. F. Venner, have 
applied for restoration of Patent No. 23 082, of 1912, granted to 
R. F. Venner for " Improvements in electric cooking and heating 
apparatus." 


Imperial Preference.—The London Gazette for August 8th 
contains the following Regulations issued by the Board of Trade 
under the Finance Act, 1919, as to the proportion of value 
resulting from Labour within the British Empire :— 

l. Save as hereinafter provided, goods shall not be deemed, for 
the purposes of Section 8 of the Finance Act, 1919, to have been 
manufactured in the British Empire unless at least 25 per cent. 
of their total value is the result of labour within the British 
Empire. 

2. In the case of those classes of those goods in respect of which 
an Order has been made by the Board of Trade under Seotion 8, 
Sub-Section (2) of the Finance Act, 1919, no part of the goods shall 
be deemed to have been manufactured in the British Empire unless 
at least 5 per cent. of the total value of the goods is the result of 
labour within the British Empire. 

3. Where a number of separate articles are included in one parcel 
or shipment, each and every article shall be considered separately 
for the purpose of calculating the proportion of value due to labour 
within the Empire. 

4. For the purposes of these regulations the total value of an 
article shall be its cost to the manufacturer at the factory or 
works, and shall include the value of containers and other forms 
of interior packing ordinarily sold with the article when it is sold 
retail, but shall not include the manufacturer's or exporter's profit 
or the cost of exterior packing, carriage to port, and other charges 
incidental to the export of the goods subsequent to their manu- 
facture. 

6. In calculating the proportion of value which is the result of 
labour within the British Empire, there may be included under the 
head of labour the cost to the manufacturer of any materials of 
purely Empire origin entering into the composition of the article 
(including the interior packing specified in the Regulation (4), 
the coat of manufacture including wages, proportion of fuel, super- 
vision and other factory expenses, and the cost of the labour of 
packing for retail sale. 

The following may not be included in the proportion of value 
which is the result of Empire labour—namely, any materials or 
interior packings not entirely of Empire origin, manufacturer's 
profit or the profit or remuneration of any trader, agent, broker, or 
other person dealing in the article in its finished condition, the 
expenses of placing the gooda in outside packages for export and 
the cost of such packages, transportation charges, insurance, and 
any other charges for services after the goods leave the place of 
production or manufacture. 

6. Any question arising on the interpretation of these regulations 
shall be referred to the Board of Trade, whose decision shall be 
final. 


Government Guarantee for British Exporters.— The 
Times Parliamentary Correspondent says that the Government 
have come to an important decision affecting our trading relations 
with the new States which have been set up on the Continent of 
Europe and with parts of Russia. They have decided to set aside 
£25,000,000 as a guarantee to British exporters against losa in 
their trading operations with these lands, which at the moment 
have neither a satisfactory currency nor enough goods to exchange 
for British exports to them. 


For Sale.—Stoke-on-Trent Corporation invites offers for 
surplus arc lamps, carbons, sundry fittings, and scrap material. 
See our advertisement pages to-day. 


Anglo-Italian Trade.—In reply to Lieut.-Colonel Aubrey 
Herbert, Mr. Bridgeman, Parliamentary Secretary to the Board of 
Trade, states that among steps taken to encourage trade with Italy 
are the negotiation of an arrangement for the mutual relaxation of 
import restrictions in favour of one another's goods, the relaxation 
of а D.O.R. Regulation in order to permit of longer credits, the 
provision of raw materials and transport facilities, the appointment 
of. a Commercial Counsellor and Commercial Secretary at Rome, 
and the strengthening of our Consular representation.— Times. 


Dissolutions and Liquidations.— RICHARD WADE, Sons 
AND Co., LTD., Hull.—The voluntary liquidation announced in our 
issue of August 8th is purely a formal matter, due to the amalga- 
mation of the firm with others under the style of Gabriel, Wade 
and English, Ltd., with a capital of about a million. 

LEON DE RIDDER & Co., electric light and power contractors 
and electrical and mechanical engineers, West Park Works, North 
Road, Kew Gardens, S.W., and 104 to 106, Leadenhall Street, Е.С. 
—Мевзгв. L. L. F. and L. Е. A. M. de Ridder have dissolved partner- 
ship. Mr. L. F de Ridder has taken into partnership Mr. L. 
Mertens, and will continue the business under the same style at 
West Park Works. 

ENGINEERING PROPRIETARY, LTD., 97, New Bond Street, W.— 
Liquidator, Mr. A. H. Partridge, 3, Warwick Court, Gray's Inn 
Road, W.C. 

Bankruptcy Proceedings.— W. J. МсСомве, tramway 


manager, Kingston-upon-Hull.—Last day for proofs, August 30th. 
Trustee, Mr. W. G. Hail, Union and Smith's Bank Chambers, Hull. 


Non-Ferrous Metal Industry Act.—The London Gazette 
for August 12th contains a list of further additions to licences 
granted under thia Act, 
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LIGHTING AND POWER NOTES. 


Bolton.— STREET LIHTrNG.— The Astley Bridge Dis- 
trict Committee has accepted the tender of the Bolton Corporation 
Electrical Fittings Department for electrically lighting Blackburn 
Road and Belmont Road. 


Bootle.—Price INcREASE.— The charges for electricity 
have been increased by another 20 per cent., a total war advance of 
85 per cent. On the coal-clause contracts the increase will be 10 
per oent., a total rise of 35 per cent. 


Bridlington. —Maixs ExTensions.—Subject to a satis- 
factory agreement, the T.C. has decided to extend the cables at an 
estimated cost of £300. 


Canterbury.— PRICE ReEvision.—The T.C. has adopted 
the following scale of charges for electricity from the September 
quarter :—Lighting, flat rate, 74d. per unit; maximum demand 
rate, 8d. and 5d.; outside lamps, 64d.; motor-generators, 3d.; 
power and heating. 3d. To power consumers there is a rebate of 
2d. per unit if over 500 units per quarter are consumed, and of Id. 
per unit if over 5,000. 


Chatham.—PRicE INcREASE.— The Kent E.P. Co. has 
increased the price of electricity for power to 34d. per unit net, as 
from August Ist. 


Chester.—PRick IxcREASE.—The T.C. has advanced the 
price of electricity from September 29th for all purposes by another 
10 per cent. 


Continental.—SpAIX.— An application has been made to 
the Spanish Government for a concession to put down plant to 
utilise the water power of the river Tort, near Ritart (Province of 
Cerona), to generate electricity. 

FRANCE.—The Paris Conceil Municipal has approved new works 
to be carried out in 1919-20, estimated to cost £3,000,000, for the 
distribution of electricity. 


Deal.— TIME EXTENSITION.— The B. of T. has extended 
for six months the Deal and Walmer Gas and Electricity Act, 1914. 


Dewsbury.— PRICE IN OREASE.— The T. C. has advanced 
the price of electricity to lighting consumers from 35 per cent. 
above pre-war rates to 40 per cent.; rateable value system, from 
40 to 50 per cent. above pre-war; power and heating, from 60 to 
70 per oent. 

RESTRICTED SUPPLY.—The T. C. has approved a joint recom- 
mendation of the Dewsbury, Batley, Spenborough, and Heckmond- 
wike Electricity Committees that the tramway companies serving 
the neighbourhood, power consumers, and_ entertainment 
proprietors be notified that from August 18th until the coal 
situation is relieved electricity supply will be provided only 
between 6 a.m. and 9.30 p.m. on week days, and there will be no 
Sunday supply. The tramway companies were consulted in the 
matter by the Joint Committees. 


Doncaster. — Waars. — The National Amalgamated 
Union of Labour has accepted the following advances in wages to 
Corporation employés :—Men and women, 18 years of age and over, 
Зв. per week ; adults, over 65 years of age, and youths and.girls 
under 18, 2s. per week ; & reduction of working hours to 48 per 
week without reduction of present wages. At the same time the 
Union asked for a reduction of hours to 47. 


Douglas (Isle of Man).—The Legislative Council has 
decided between the rival applications submitted by the Douglas 
E.L. Co. and the Douglas Corporation for powers to light Douglas 
by electricity. The Council spproved the company’s scheme and 
rejected that of the Corporation. The main grounds for refusal 
were based upon the present condition of the borough finances. 


Dublin.— PROPOSED Lirrey "TuNNEL.—Borings are 
being made by the Corporation Electricity Department, with the 
permission of the Port and Docks Board. at Alexandra Basin. by 
the side of the Liffey. The intention is to carry the mains from 
the south side under the river to the North Wall and thence to the 
city, thus effecting a great saving in cables and upkeep. The 
sole object with which the present borings are being undertaken is 
the construction of a tunnel for the electric mains, but if they 
prove satisfactory, and if a tunnel for pedestrian traffic can be 
made at a reasonable cost, the Corporation will endeavour to get 
the Port Authority to join in the latter work. 


Dutch Colonies. — HYDROELECTRIC SCHEMES. — Large 
schemes for the development of electric power, with high-tension 
transmission, are in progress, or being worked out, one of which will 
develop as much as 30,000 H.P. There is undoubtedly a large 
future for all classes of electrical machinery. German competition 
has entirely ceased for the time being, and the natural suppliers 
will be Great Britain. America and Holland. No effort should 
be spared by British manufacturers to capture their share of this 
important trade. 


Eallng.— STREET LiGHTING.— The Uxbridge Road is to 
be lighted with half-watt lamps of 200-watt standard. The 
lamp standards are to be placed at the sides of the roads, about 
400 yards apart. Hitherto the road has been lighted with arc 
lamps placed on the centre standards, and the new arrangement 
became necessary owing to the removal of these posts. The new 
system will mean a saving of about £500 per annum. 


Ellesmere Рогі. —Рвоу. ORDER.—The U. D. C. has applied 
to the B. of T. for a renewal of the prov. order for E.L. 
which expires to-day. The B. of T. has informed the Council 
that it has granted an order authorising the Mersey Power 
Co. to supply the Ship Canal Portland Cement Works, which is in 
the urban area, and outside the company's area of supply. 


Exeter. PRICE INcREASE.— The price of electricity has 
been increased by 25 per cent., making a total war advance of 75 
per cent. 

Glasgow.— YEak’s WorkING.—The annual report on 
the working of the electricity undertaking for the year ending 
May 31st last, shows a revenue of £865,039, an increase of 
£76,037; working charges, £467,259, an increase of £24,642 ; 
depreciation, £60,464 ; interest, £106,482 ; sinking fund, £98,073 ; 
a surplus of £32,762 was transferred to the reserve fund, which 
now stands at £64,008. The net profit was an increase of £25,616 
over last year. 


Giossop.— PRICE INcREASE.— The Urban E. S. Co. has 
increased the price of electricity for power, from August Ist, the 
tariff now being :—First 100 units per quarter, 4d., plus 65 per 
cent.; heat, 3,000, 1 d., plus 65 per cent.; beyond, Id., plus 65 per 
cent, 

Halifax.—Price INcREASE.— The price of electricity 
has been increased from 54d. to 7d. per cent. for lighting, against 
4d. prior to the war, and for power by 30 per cent., the previous 
war increase being 724 per cent. 


High Wycombe.— PRICE INCREASE.— The E.L. and P. 
Co. has increased the price of electricity for power and heating by 


another 25 per cent., as from August Ist. 


Houley.—MarNs ExTENSIONS.—The B. of G. having 
applied for the extension of the electric mains to the Deanhouse 
Institution, the initial expense of which would be £460, the U. D. C. 
is to inform the Board that the Council will carry out such exten- 
sions if the Guardians will bear the initial expense. 

RESTRICTED BuPPLY.—Owing to the coal shortage, electricity 
and gas was cut off from all classes of consumers from 1 p.m. to 
7 p.m. and from 10 p.m. to 6 a.m., as from Monday last, the 
chairman being given power to vary the curtailment in the event 
of further coal becoming available, 


India.—BDunx4.—The new hydro-electric plant installed 
at the Kaubauk Mine is the first of its kind to be erected in the 
district. Kaubauk is about 60 miles from Tavoy Town, and the 
scheme is important because it provides the mining company with 
power for the successful and profitable exploitation of the alluvial 
deposits that exist in the Tavoy district. It also furnishes to the 
wolfram industry in particular, and to the province in general, an 
incentive to utilise the natural resources so abundantly granted to 
Burma. About 3 miles to the southward of Kaubauk, and at the 
top of hills 3,000 ft. high, is a natural horseshoe-shaped valley 
across the heel of which a dam has been built, which impounds a 
reger voir which stores 500 million gallons of water. About 3 miles 
of pipe line convey the water to the power house, built on the 
edge of the mine at Kaubauk, the last portion of the pipe dropping 
nearly perpendicularly some 1,800 ft., and the head at the power 
house is 2,094 ft. The available energy is 1,000 B.H.P., only half 
of which is being utilised by the generator so far installed. The 
energy generated operates the machinery on a pump dredge, which 
uses 400 H.P., and also drives a ten-stamp battery which crushes 
the ore from the reefs in the hills. 

BoMBAY.—The report of the directors of the Bombay E.S. and 
Tramways Co. for the year ending December 31st last, shows that 
the total revenue for the year amounted to Rs. 76,91,347, and the 
total expenditure to Rs. 32,67,097. The company's new 6,000 kw. 
turbo-generator is now in service, and promises to give excellent 
results. 

The directors of the Framji Petit Mills propose to electrically 
drive their mill, and are negotiating with the Tata Hydro-Electric 
Supply Co. | 

GWALIOR.—The Parbati Scheme, which is now under course of 
construction, provides for the damming of the Parbati River at 
Kaketo to a height of 160 ft. and the release of the encatchment 
water by means of a canal that runs along a range of natural hills 
for a distance of 40 miles to the outskirts of the city of Gwalior, 
where it drops down 300 ft. into turbines generating sufficient 
power to supply the needs of the town for lighting and fans and 
existing factory purposes. 

AHMEDABAD.—The report of the Ahmedabad Electricity Co. for 
the year ended September 30th, 1918, shows that it was compelled 
to notify the public of its inability to accept any new applications 
for supply after September 7th, 1918, as, after making provision 
for all contracts then existing, the capacity of the plant was not 
sufficient to meet further demands upon it. Until conditions 
permit of the purchase of additional plant on a more extended 
acale, the directors fear the natural expansion of the company's 
business must of necessity be curtailed. The total number of 
applications for supply received was 833. The units sold during 
the period under review were 5,16,877, as under :—55,429 for public 
lamps, 165,443 for lighting and fans, and 2,98,005 for power. The 
increase in the number of unita sold for power purposes is largely 
due to the mill loads. The year's working resulted in a net profit 
of Hs. 58,168. The directors have arranged with Messrs. 
Callender's Cable and Construction Co., Ltd., for the maintenance 
of the distribution system for a further period of 12 months from 
December Ist, 1918. 
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Kilmarnock.—PRicE INCREASE.— The T.C. has increased 
the price of electricity for lighting by 124 per cent., from August 
15th. Meter rents are unaltered, and the coal clause automatically 
raises the price for power. 


Lye,.—STREET LriGHTING.— The U. D. C. has decided to 
electrically light the streets. 


Lincoln.— PRICE INcREASE.— The T.C. is to increase the 
price of electricity from the end of the present quarter by 20 per 
cent., making a total advance on pre-war rates of 70 per cent. 


Liandyssul (Cardiganshire). —E.L. SchEE.— Work has 
been commenced in connection with the E.L. scheme being 
promoted by Mr. J. Isaac Thomas. 


London.—BERMONDsEY.—Charges for electricity are to 
be increased by 10 per cent. 

The Charing Cross, West End, and City E.S. Co. is applying to 
the B. of T. for power to increase the maximum charge from 6d. to 
8d. per unit. 


Malvern, —PRicr. INCREAsE.— The U. D. C. is to increase 
the price of electricity by 14. per unit from the meter readings at 
Michaelmas, subject to the B. of T. granting an order for the 
maximum prices to be increased by 2d. per unit. 


Manchester.— TEXTILE TRADE AND ELECTRIFICATION.— 
A trade correspondent learns from reliable sources that both the 
Fine Cotton Spinners’ Association and the Calico Bleachers’ Asso- 
ciation, Manchester, intend adopting electricity on an extensive 
scale in connection with the big programme of extensions they 
contemplate carrying out in the near future in the Manchester 
and Bolton areas. 


Mansfleid.—LoaN Sancrion.—The T.C. has received 
sanction to a loan of £20,500 for new generating plant. A prov. 
order is being applied for to enable the Council to supply electricity 
in bulk, or otherwise, to Kirkby, Sutton-in-Ashfield, and Huth- 
waite. A similar order is being sought by the Derbyshire and 
Notts. E.P. Co. 


pudsey.— RESTRICTED SuPppLy.—Owing to the coal 
shortage, electricity supply has been cut off between midnight and 
6 a.m., beginning on Friday night last. 


Ramséate.—PRicE — INCREASE.— The E.S. Co. has 
increased the price of energy for power by a further 30 per cent., 
a total war advance of 50 per cent. 


Richborongh.—CRANE Drivers’ HIGH WAGES.— The 
men employed as crane drivers by the South-Eastern Railway Co. 
at the new cross-Channel ferry port, in Kent, although their weekly 
wages now average, it is stated, £8 12s., have forwarded to head- 
quarters in London a request for weekly wages of £9 158. (£507 
per annum), and have threatened to strike if their demands are 
not met. 


Shelley.—PRov. OnbER.—The U.D.C. is to support the 


application of the Electrical Distribution of Yorkshire, Ltd., for а 


prov. order for the supply of electricity. 


Shrewsbory.— YrsR’s WorKING.—The total income of 
the electricity undertaking for the past year amounted to £12,444, 
un increase of £1,102. There was a gross profit of £3,346, but 
after providing for loan payments and sinking fund charges, there 
was а deficit of £93. 


Sieaford (Lincs.).— PRICE IncrEase.—Owing to the 
бв. increase in the price of coal, the charges for electricity are to 
be increased. 

St. Helens.—LoaN SancrioN.—Ministry of Health 
sanction to borrow £1,700 for the laying of cable in the Pocket 
nook area has been obtained. With regard to certain other exten- 
sions, the B. of T. suggests that the increased load might be met 
by obtaining a supply of electrical energy from other sources, and 
a deputation has been appointed to interview Sir John Snell on the 
matter. The Electricity Committee has decided to apply to the 
Ministry of Health for sanction to a further loan of £2,223, being the 
amount overspent on a sanction dated September, 1915, for £15,000, 
for the purposes of electricity extension in connection with the pur- 
chase of plant. The electrical engineer also reports a net amount 
overspent of £1,057 in connection with the laying and construction 
of mains and services, and that a further amount of 44,913 is 
required for prospective mains and services. Application is to be 
made to the Ministry of Health for sanction to borrow these two 
sums, whilst a further amount of £598 overspent on a loan for 
Pire sanctioned in January, 1915, is to be debited to the reserve 

und. 

PRICE INCREASE.—In view of the increased cost of coal, the 
charges for electricity, both. for power and lighting, are to be in- 
creased as from August lat to 80 per cent., instead of 70 per cent. 
as hitherto. 


Stratford-on-Avon.—-PRoPosED Prick INCREASE.—The 
Electricity Co. has applied to the B. of T. for power to increase the 
statutory charges for electricity for lighting by 2d. per unit. 


Stroud (Glos.).—New GENERATING Station.—The 
8. Co. has applied to the B. of T. for sanotion to construct а 
generating station at Bowbridge, in the area of the R.D.C. 


Swansea. — TIM ExTENSION.—The В. of T. has extended 
until August 7th, 1920, the Swansea Corporation Act, 1912. 


> 


Tasmania.—Yrag's WORKINd.— The Launceston city 
electrical engineer (Mr. R. J. Strike), in his report for the year 
ended June 40th last, states that the revenue from light and power 
was £25,447, an increase of & 1.490 over last year, made up as 
follows :—Private lighting, £11,181, increase £655; street lighting, 
43,117, increase £42: power, £7,596, increase £684 ; heating, &c., 
£1,552, increase £88; rentals, motors, heaters, meters, &c., £2,001, 
increase £10. The working expenses totalled £11,485. an increase 
of £206. The balance of £13,962. being the highest amount so 
far carried forward to this account. Interest and sinking fund 
payments absorbed #9,876, leaving a net profit on the years 
working of £4.086. Out of this profit £4,000 has been transferred 
to the general account of the city, making a total of £15,272 so 
far handed over to to this account. The expenditure on the under- 
taking totals £203,950, and by transfers from the reserve fund the 
capital account now stands at £172,974. The accumulated funds 
are :—Sinkiny fund, £13,150, equal to 25°3 per cent. of capital: 
reserve fund, £9,244, equal to 53 per cent. of capital. The gross 
profits of the undertaking since its initiation in 1895 now total 
£191.159. out of which it has paid interest on the money borrowed. 
and transferred moneys, as follows :—Transferred to sinking fund, 
4 29,861; reserve fund, £36,602 ; general account, £15,272 ; total, 
£51,735. The connections to the mains total 6,035 Kw. (8,090 
Е.Н P.) made up as follows:—Lighting, 1,861 KW.; power, 
3.087 KW.; heating. 1.087 Kw. The increase over last year was 
312 KW., made up as follows :—182 lighting connections repre- 
senting 3,108 30-watt lamps; 40 motors, representing 161 B.H.P. ; 
90 heaters. irons, &c., representing 75 KW. The maximum load on 
the combined stations was 1,408 KW., equivalent to 1,887 E.H.P., 
being an overload of 171 Kw. on the normal rating of the machines 
running at the time. The number of units generated totalled 
1,079,130, un increase of 227,250 over last year. 


Todmorden.— BULK SuPPLy.—The Yorkshire E.P. Co. 
has completed negotiations for a bulk supply of electricity to the 
borough. 

Tunbridge Wells.—Prick INcREASE.— The T.C. is to 
increase the price of electricity. as from September 29th, by 2d. 
per unit for lighting: by 114. for heating and power; and by 10 per 
cent. for public lighting; and to apply to the B. of T. for an 
order to increase the charge to consumers at Speldhurst from 7d. to 
9d. per unit. 


United States.—According to the Ænyineer, the total 
number of electricity generating establishments in the United 
States in 1917 was 6,541, 4.224 being private and 2,317 muncipal 
undertakings. The total primary power in 1917 amounted to nearly 
13,000,000 H.P., an increase of 70'8 per cent. as compared with 1912. 
Of this power about two-thirds waa derived from steam and about 
one-third from water, the slight surplus being obtained from 
internal combustion engines. The total dynamo capacity in 1917 
was, roughly, 9.000.000 Kw., 74'3 per cent. more than in 1912 ; while 
the output of energy aggregated 25,500,000 KW.-hours, an increase 
of 119'9 per cent. for the period 1907-12. 


Watford.— PRICE INCREASE.— The price of electricity 
has been increased for lighting to 8d. per unit, and for other pur- 
poses by 10 per cent. as from the quarter commencing October. 
The charge for power for pumping at the sewage works is to be 
increased by 20 per cent. Application has been made to increase 
the minimum price from 8d. to 9d. per unit. 


West Ham.— YEAR’s WorkKING.—The accounts for the 
year ending March 31st last show that 45,750,681 against 
42,856,405 units were generated, and the quantity sold was :--- 
Private lighting 2,325,340, against 2,515,834; power 29,757,225, 
against 27.250.787; heating and cooking 366,474, against 412,429: 
public lighting 172.556, against 59,261: tramways 5,594.658, 
against 5,598,589. The maximum supply demanded was 11,450, 
against 12,075 KW. Working expenses increased by £44,032 to 
£201,514 ; in addition, war allowances amounted to £4,082. The 
income increased by £49,037 to £230,741; gross profit increased 
by £5,004 to £20,227, or, after including war allowances, an in- 
crease of £5,637. Repayment of mortgage loans, contributions to 
sinking funds, and interest amounted to £106,931, and special 
expenditure to £561, which leaves a deficit of £24,975. 


TRAMWAY AND RAILWAY NOTES. 


Brighton.— TRACK REcoxsrRUCTION.—On the improve- 
ment of the tramway track 410,000 is to be spent per annum for 
the next seven years, in addition to the whole of the present 
reserve and renewals fund, which now stands at £22,533. 


Bristol,—The B. of T. has extended, until June 24th, 
1920, the Bristol Tramways Act, 1915. 


Burnley.— VEAR'S WonKING.— The annual report on 
the working of the tramway undertaking for the year ending 
March 31st last, shows that the number of passengers carried in- 
creased by 2,315,587 to 20,111,603 ; gross income by £206 732 to 
£121.212. Electricity used increased by 162.684 to 3.69 1,557 units. 
Working expenses amounted to £95,209, against £08.203 ; interest 
was £6.247, against £6,590: sinking fund £9,171, against £58,941, 
now stands at £107,990. The net balance was disposed of as 
under :—Rent on tramways owned by outside authorities, £1,456 ; 
income-tax, 4 5,379; reserve fund, £6,020, which latter now stands 
at £41,214. 
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Bury (Lancashire).—Houipays.—The T. C. has decided 


to grant six days’ holiday, with pay, yearly to the skilled men em- 
ployed at the tramway depot. the days to include Christmas Day, 
New Year's Day, and Good Friday. 


Dublin.— FogTr-EIaHr Hours’ Wrex.—The Dublin 
United (Electric) Tramways Co. has inaugurated a 18-hours' week 
for its employés, which means a reduction of 12 working hours in 
the week. Sunday work will be paid for at overtime rates, and a 
rest day is to be given every seventh day, though, should work be 
necessary on this day, payment will be made at the rate of time- 
and-an-eighth. The parcels employés do not come under the new 
arrangement, but they are seeking concessions. 


Laucaster.— ELECTRIC "Busks.— The T.C. has appointed 
a Committee to consider the substitution of electric ‘buses for 
tramcars. 


LIverpool.—STrRIXE.— The tramway strike was settled on 
Friday, last week, the men resuming work on pre-strike con- 
ditions. Wages and working hours are to be considered at the next 
meeting of the Tramways Committee. 


London.— STRIKE. — With the return of the strikers, the 
full services on the London and South-Western Railway and the 
City and South London tube were running on Friday last. 

L. C. C. Pays DAMAdkS.— The L. C. C. was ordered to pay 4 30 
damages and costs at Lambeth County Court last week to Mrs. A. 
Garland for injuries received in falling off a tramcar. She was 
boarding the car when the conductor shouted from inside, Full 
up; get off.“ The car started, and she was thrown into the road 
and badly injured. The chain was not fastened at the entrance. 

Owing to an electrical defect to a train at Mark Lane on the 
District Railway on Saturday morning, west-bound trains were 
delayed for about 20 minutes at a busy period. 

Heat causing the rails on a section of the District Railway to 
bulge upwards, the service was temporarily restricted to a single 
line between North Ealing and Sudbury. 


Maidstone.—The T.C. has deferred for a year the scheme 
of tramways through the North Ward to Chatham. The pre-war 


cost was £129,800, and the present-day outlay is estimated at 
& 233,000. 


Salford.— WOMEN ExPLovEs.— The dispute which arose 
with reference to the continued employment of women, who were 
engaged in 1915 to replace men called up for service, at the cash 
receiving officers of thetramways department, was settled on August 
7th. A deputation from the employés waited on the Tramways 
Committee, and after an interchange of views, the Committee 
passed a resolution that with a view to finding employment for 
discharged or demobilised soldiers, the present staff of female 
receiving clerks be replaced by male clerks, such decision not to 
prejudice any action of the Committee in the future. 


St. Helens,—PuRcHasE.— The Corporation is on the 
point of taking over the local tramways from the New St. 
Helens and District Tramways Co., the lease expiring in a 
a few weeks’ time, The Corporation has already appointed its own 
manager, and has resolved that he obtain tenders for the supply of 
four new tramcars, also that he should approach the South Lanca- 


shire Tramways Co. and report as to a possible arrangement by’ 


which the St. Helens Corporation cars shall run on the length of 
line between Haydock and Ashton-in-Makerfield, the running powers 
of the Corporation already extending as far as Haydock in that 
direction. In the other direction, towards Liverpool, the Cor- 
poration running powers extend as far as Prescot, where they will 
join up with the Liverpool Corporation cars, which will take over 
the company's powers from Knotty Ash to Prescot. The Tram- 
ways Committee has had a report with regard to the plant and 
furniture now in possession of the Tramways Co., which has 
asked the Committee to nominate a valuer, and Mr. John Pritchard, 
of the Brooksfield Foundry, St. Helens, is to act on behalf of the 
Corporation. The Committee has decided to take over the 
employés, as far as possible in their present capacities, subject to 
satisfactory services. and has also resolved to obtain quotations for 
insurance against third-party claims, including claims in respect of 
the track and overhead equipment, and to become members of the 
Municipal Tramways Association and the Tramways and Light 
Railways Association. 


Swansea.— lime ExrENsION.— The B. of T. has ex- 


tended for 12 months the Swansea Corporation Act, 1912, for the 
completion of the tramways. 


Tasmania.— Y EAR's Workina.—The annual report on 
the working of the Launceston tramways undertaking shows that 
the track mileaye remains the same ав at the end of June, 1917. 
The total revenue from all sources was £25,064, an increase of 
£1,295 over the previous year. Of the total revenue the traffic 
receipts were £21,958, an increase of £1,963. The total expenses, 
including interest, &c., was £26,347, an increase of £3,840 over 
the year 1917. The principal items of increase were :—Wages of 
motormen. conductors, &.. £2,112; permanent way, repairs, &c., 
£627 ; cars, maintenance and repairs, £726. The total increase in 
wares paid on both the revenue and maintenance accounts amount- 
ing to £2,810, equivalent. to 26°115 per cent. Heavy cost of 
materials has also been another factor. То the net revenue account 
was carried £8.41. Interest aud sinking fund absorbed £5,034, 
und maintenance £5,190, making the loss on the year's working 
£1.283. The accumulated amount now standing to the credit of 
the sinking, reserve, and maintenance funds is £12,114. The 
passengers carried totalled 3,011,764, an increase of 278,225 over 


1917, while the average jeurneys per head of population served 
have risen to 201. The population per street-mile being 1,688 only. 
these results cannot be regarded as other than satisfactory, espe- 
cially when it is considered that the car-milage run has only been 
increased by 3,282 car-miles, less than 1 per cent. 


Willesden.— ELECTRIC VEHICLE.—It is proposed to pur- 
chase an electric lorry at a cost of £1,100, for use in connection 
with the extension of mains. 


United States,.—STRIKE.— The strike on the surface 
and elevated street railways at Brooklyn resulted in a complete 
cessation of the services on Wednesday, last week. Disorders 
occurred when strikers attempted to remove strikebreakers from 
cars, whereupon police rode in them. Several cars were wrecked. 
The men demand recognition of their Union, an eight-hours' day, 
and an increase of 25 per cent. in wages, all of which the Brooklyn 
Rapid Transit Co. has, so far, refused to consider. During the 
morning rush hours the company was able to run a good service, 
but during the day the attitude of the strikers grew more 
menacing. Finally, after the protection afforded by stationing two 
policemen in every tramcar and several in each underground train 
had proved inadequate, the service was entirely suspended. 
Strikers attacked loyal drivers and policemen and wrecked cars 
in the streets. A sympathetic strike of tramwaymen in Manhatten 
is threatened. 


West Ham.— YE4R’s WORRING.— The accounts for the 
year ending March 31st last, show that the expenditure increased 
by £30,750 to £199,576 ; in addition. war allowances amounted to 
£16,443. The income, after deducting £3,853 due to other autho- 
rities in connection with through-running, was £237,487, an 
increase of £18,636. The result, including war allowances, was a 
surplus of £22,469; excluding war allowances, there would be a 
gross profit of £37,911. Repayment of mortgage loans, contribu- 
tions to sinking funds, and interest amounted to £31.056, a decrease 
of £579, which leaves a deficit of £7,703. Excluding the £15,143 
war allowance, there would have been a surplus of £7,739. 


York. —LoAN.—A pplication is to be made to the B. of T. 
to extend the limit of the amount authorised to be borrowed under 
the York Light. Railway Orders from £186,150 to £203.550 ; 
£17,400 being in respect of purchase of new cars: triangles and 
circles at termini and overhead work, £2,150; curves at Lendel 
Bridge and overhead work, £3,997 ; and for amounta overspent, 
£ 1,253. 


TELEGRAPH AND TELEPHONE NOTES. 


Alsace-Lorralne.— The telegraph service was maintained 
during the Armistice by retaining the existing organisation in its 
entirety. Satisfactory working was attained three weeks after 
the French occupation. notwithstanding the fact that the Germans 
had removed all the circuits that were unimportant to them, and 
most of the switchboards and subscribers’ instruments, and the 
circuits within the zone of fire were practically destroyed. The 
return of the German personnel commenced in February, and was 
completed by April 5th, when the chiefs departed.— Zech, Supp, to 
the Review of the Foreign Press. 


Formosa.— According to the Review of the River Plate, 
the telephone at Mojon del Fierro has been out of working order 
for the past month. The care of the lines is entrusted to a school- 
boy, and when the communication is interrupted, the clients them- 
selves have to carry out the repairs. 


France.—Censorship of telegrams in France will, 
according to the Zemps, be raised as from midnight to-night. 


New Marconi Patents.—Mr. G. C. Isaacs, presiding last 
week at the general meeting of the Marconi Co., stated that very 
important discoveries had been made recently in respect of wireless 
telegraphy and telephony, and patents had either been taken out or 
applied for. The company had not been able to arrive at any 
settlement with the P.M.G. in respect of services rendered during 
the war. They hoped to arrive at settlements with the Admiralty, 
War Office, and Air Ministry, in regard to the extensive use made 
by each of them of Marconi patents. 


Magnetic Storm.—A heavy magnetic storm which began 
on Monday continued throughout the United Kingdom on Tuesday, 
affecting telegraph and telephone services and causing delays all 
over the country. Similar trouble is reported from Sweden, and in 
Spain telegraphic and telephonic communication was cut off all 
Monday morning. According to the daily Press the Р.О. Engineer- 
in-Chicf says the storm is the worst experienced for 10 or 12 years ; 
it affected all wires and the Irish cables were difficult to work. 


Telephone Tariffs.— The Postmaster-General states that 
the present system of charging by telephone areas will be materially 
altered in connection with the proposed revision of telephone 
tariffs. 

Writing to the 7imes a correspondent, who lives 44 miles from 
the telephone exchange at Alresford, Hampshire., says that, think- 
ing he could make good use of a disused telephone line passing 
close to his house. he wrote to the P.O, inquiring what the charge 
would be for installation and use of the line. The reply stated 
that the line belonged to another department, and that if it were 
available the annual rent would be £41 58., covering 300 calls to 
the Alresford exchange, with a surcharge of ££ in the first year. 
This rent is calculited at the rate of £1 5s. per furlong beyond 
the first mile from the exchange, and works out 2s. 9d. per call for 
a distance of 4j miles, 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the " Oficial 
Notice” appeared.) | 


OPRN, 


Australia. —SyDNEY.—september 10th. N. S. W. Railways 
and Tramways Department. D.c. motors. Chief Electrical Engineer, 
61, Hunter Street, Sydney. 

November 10th. City Council. Supply of electric motors. 
Particulars from Electric Lighting Department, Town Hall, Sydney. 


Eccles.— August 25th. Electricity Department. Three 
500-K. v. A., 3-phase, А.С. transformers. (August 8th.) 


Edinburgh.—September 11th. T.C. Three 10,000-Kw. 
turbo - alternators; six water-tube boilers, capacity 65,000 lb. per 
hour. (August 8th.) 


Lincoln.—September 2nd. Corporation. Опе 25-ton 
overhead electric crane. (August 8th.) 


London.—L.C.C.—september 2nd. Four electric tower 


wagons for the Council's tramways. (See thia issue.) 


Motherwell.—T.C. Tenders, including electric lighting, 


for trades in connection with housing scheme. Mr. W. Ross, 
Burgh Surveyor. 


Nottingham. — August 21st. Electricity Committee. 
Supply and laying E.H.T. underground mains, supply and drawing- 
1n one tramway feeder cable, two 500-kw. rotary converters, trans- 
formers and switchgear, (See this issue.) | 


Stockton-on-Tees.— August 30th. District Fund, Gas 
and Electricity Committees. Six months supply of articles and 
stores, (See this issue.) 


Stoke-on-Trent.— Electricity Department. Cooling towers. 
this issue.) 


Portsmonth.—September 2nd. Tramways Committee. 


12 months’ supply of stores, &c., including various electrical items. 
(See this issue.) 
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CLOSED. 


Accrington.— Electricity Committee :— 

5,000 yd. of cable, £4,001.—W. T. Glover & Co., Ltd, 
" The Committee has decided. subject to the consent of the Minister 
of Health to the borrowing, to accept the tender of the B.T.H. Co. 
for turbo-generator and condensing plant. at £32,666: turbine and 
alternator, £21,000; condenser, £7,800 ; air filter, £586. Eleven 
firms tendered. 


Blackburn. The T.C. has accepted the tender of the 
English Electric Co., Ltd., for the erection of the new generating 
station at Whitebirk ; only two firms tendered. The total cost of 
the station is estimated at £27 0.000. 


Bolton. — Electricity Committee, Switchgear for Spa 
Road Works. Bertram Thomas (Manchester), | 


Dundee,— Corporation Electricity Committee :— 


Ferro-concrete piling in connection with the extension of the electrica 
station at Stannergate, £4,964.— Yorkshire Henebique Co. 


St. Helens. T. C.. 


Cable. — B. I. & Helsby Cables, Ltd. 


Sunderland. Corporation. 
Pailin & Co. 


Torquay.— T.C. :— 


Apparatus to increase the burning capacity of boilers with oil fuel.— 
Babcock & Wilcox, Ltd., £103. кн г 
Storage batteries at destructor.— Tudor Accumulator Co., Ltd., £230, 


Winchester. — T. C. 


Coal for the electricity works.—Messrs. R. G. Giff d and B Ww 
and Co., Ltd. Mord an radbury, Son 


E. H. T. switchgear. Ferguson, 


———— TY 


NOTES, 


The Delon Rectifier in Agriculture.— heferring to the 
article under the above heading in our last issue, we are informed 
by Mr. C. T. Allen, assistant manager, South Wales E.P. Distri- 
bution Co., that in the experiments described, only one-half the 
complete wave of the alternating E.M.F. was utilised, as suitable 
condensers for rectifying the complete wave were not available at 
the time, therefore the maximum instantaneous voltuge of the 
supply was 45,000, whilst the pressure actually maintained was 
from 30,000 to 39,000 volts D.c. 


Electrical Development Association.—We have received 
two pamphlets from the E.D.A. which will be found of intereat to 
those concerned. One (E.D.A. 7. July 17th) on housing schemes 


— 
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and electricity supply, is directed to the management of electricity 
supply authorities, and the other; (E.D.A. 9) on housing con- 
struction and electricity supply, is for circulation amongst 
members of councils, local authorities, and those interested in the 
provision or control of housing colonies. We hope to refer more 
fully to these pamphlets at a later date. 


Educational.—An interesting report on work done during 
the period of the war at the BIRMINGHAM MUNICIPAL TECHNICAL 
SCHOOL states that facilities were afforded there for the Electrical 
Engineering Department of the University (whose buildings were 


used as a war hospital), and that two courses of fnll-time day 


classes were conducted in the Electrical Engineering Department, 
with the object of training wireless operators for the Merchant Service. 
and training disabled soldiers in electrical work. The development 
of the electrical classes has been phonomenally rapid, and additional 
accommodation is now provided on three floors of a factory in 
Ludgate Hill. At one time there were 205 day students undergoing 
training simultaneously, in addition to 1,040 military and naval 
recruits. Since then 200 disabled soldiers have been entered for 
the electrical course, under a scheme sanctioned by the Ministry of 
Pensions, which pays the trainers a maintenance allowance. 
One-third of this number are still in attendance, and another third 
has completed the course and are satisfactorily placed in works. 

The Council of the City and Guilds of London Institute has 
awarded diplomas of Associate" to the following students who 
completed a full course of instruction at the close of the recent 
session :— | 

In Engineering (A.(.G.1).—J. de Aguiar, В. E. Barfield, 
J. A. A. Best. C. Grad, A. G. Griffith, T. J. Griffiths, F. St. A. 
Hartley, G. Н. Hopewell, E. W. A. Jammoulle (Siemens Medal), 
A. A. de Lemos, K. P. P. Menon, R. B. McC. Potter, J. H. Reyner 
(Henrici Medal), C. J. H. Trutch, 8. Vaughan, A. C. Warren 
(Henrici Medal), H. O. Wilkinson, E. W. Workman, R. G. P. Wyatt 
(Bramwell Medal). 

In Applied Chemistry (A. C. G. k. ( ).—E. Fisher, J. R. Fraser, 
F. D. M. Hocking, S. J. Hopkins, L. Mendel, N. Plotzker, N. Singer, 
C. E. Spearing, H. G. Tribley, H. B. Williams. 

MUNICIPAL COLLEGE ОЕ TECHNOLOGY, MANCHESTER.—We 
have received the prospectus of the 1919-20 session, containing 
particulars of the University engineering courses. Prof. Miles 
Walker is the head of the Electrical Engineering Department. 


Power Factor Improvement.—A résumé is given in the 


Electrical World of information presented at a meeting of the 


Boston Section of the Amer.I.E.E. concerning work done in New 
England in power factor improvement. In future New England 
power contracts will embody a power factor clause based on 80 per 
cent. minimum, penalties being imposed for lower power factor 
(probably 5 per cent. between 70 and 80 per cent. power factor, 
15 per cent. between 60 and 70 power factor, 25 per cent. between 
90 and 60 per cent. power factor, and 50 per cent. below 50 per 
cent. power factor) With the exception of the larger consumers, 
it is felt to be more economical to install large capacity condensers 
in the sub-station rather than smaller condensers in consumera’ 
plant. The Boston Edison Co. is penalising power factor under 
80 per oent. in the case of all consumers having 50 KW. or higher 
demand. 


Scientific Lighting and Industrial Efficlency.— In a 
lecture on this subject at the British Scientific Products Exhibition, 
on July 28th, Mr. Leon Gaster pointed out the close relation 
existing between good industrial lighting and the health of workers, 
and gave many instances of accidents due to insufficient or badly- 
arranged conditions of illumination. Light, he said, was a tool,“ 
and it was absurd to install expensive machinery and to pay highly- 
skilled workmen, and then to neglect the relatively small 
expenditure on illumination necessary to the efficient, performance 
of work. Instances were quoted showing that, as a result of 
improved lighting conditions, increases in output of 8-27 per cent., 
had been recorded, and another factor of importance was the 
reduction in the amount of spoiled work. The cost of lighting 
formed only a small proportion, in some cases less than 1 per cent. 
of the wages bill. Good industrial lighting was, therefore, amply 
justified on economic as well as on humanitarian grounds. Mr. 
Gaster recalled that previous to the war inquiries into industrial 
lighting were being initiated by several of the chief European 
countries, and in the case of Great Britain, the Departmental 
(Home Office) Committee on Lighting in Factories and Workshops 
had been duly formed, and had issued a most valuable interim 
report іп 1915. In this report it was suggested that there should 
be statutory provision to secure adequate lighting in factories, und 
it was hoped that à reference to the matter would be inserted in 
the Factory Act in the near future. During the war considerable 
progress had been made in the United States, where five States had 
already adopted legislative codes on industriallighting. He hoped, 
therefore, that this country would shortly regain the lead which 
it formerly held. Judicious measures of this kind would be 
welcomed by worker and manufacturer alike, and ought ultimately 
to be the subject of international action, together with other 
matters affecting the health and efficiency of the workers of the 
world. At the present time, when the need to increase our pro- 
duction was so great, and when the necessity of saving fuel was 
80 evident, the application of scientific methods to factory lighting 
was of special importance. During the last 10 years much useful 
information had been acquired by the Illuminating Engineering 
Society in this country, one very important step being the develop- 
ment of simple instruments for measuring illumination. The 
Illuminating Engineering Society was in a good position to render 
assistance in making clear the essentials of good industrial lighting, 
by means of lectures and demonstrations, 
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Electrified Seed.—On Saturday last, Messrs. Eastes and 

ude, seed merchants, of Ashford, conducted a party, including 
Prof. Somerville, of Oxford, Dr. Finlayson, the fungologist, a 
representative of the B. of T., and other gentlemen, to view a 
field of wheat at the farm of Mr. Pledge, Bodsham Green, Elmstead, 
near Ashford, Kent. A portion of the seed sown in this field was 
electrified before sowing, the remainder was not. The crop 
growing from the unelectrified seed was very badly infected with 
the fungus of rust ; but that growing from the electrified portion 
was entirely free. So marked was the difference that at the 
margin where the two crops adjoined, we understand it was possible 
to pick out single ears of each portion with certainty. 

The plot selected was about 8 acres in extent of poor hill-top 
land. A scanty crop of oats was taken off part of the land last 
year, and owing to the failure of a plant of swede turnips, the 
remainder was tallowed. In October last the whole of the 8 acres 
were sown with Webb’s standard red wheat, 3 bushels to the 
acre, all of which had received the usual copper dressing, but half 
of the seed was electrically treated in a bath of calcium oxide 
solution, and then lightly kiln dried. The corn was sown broad- 
cast, and the untreated seed was up 10 days before the other, but 
the treated seed, when started, is described as making better 
progress, and showing greater promise. The untreated crop was 
very scanty and of an unhealthy colour, not likely to return the 
З bushels to the acre put in, while on the treated plot both corn 
and straw look healthy, and promise a fair yield. The crop, we 
understand, is to be reaped shortly. 


Electrical Aids for the Deaf. — With reference to our 
description of electrical aids for the deaf, as exhibited at the 
British Scientific Products Exhibition, we are informed that the 
L. M. Ericsson Manufacturing Co., Ltd., also manufactures such 
aids under the name of ^ Auriphone." 


Electric Trucks in New York City. — Of the total 
number of trucks in operation in New York City, 10 per cent. are 
said to be propelled electrically. In round figures, there are about 
33.000 trucks in operation, those using storage batteries numbering 
3,288. Before the next year the number of electrics will be con- 
siderably augmented.—Llectrical Reriew, Chicago. 


Joint Industrial Councils.—The Industrial Councils 
Division of the Ministry of Labour reports that Joint Industrial 
Councils have now been established affecting 2,438,500 workpeople. 
The building trade contributes the largest number —553,000. 


Trade-Marks Bill.—The Bill has been considered on 


report, and read a third time. 


Patents and Designs Bill.—The House of Commons, 
on Friday last week, cousidered the Bill as amended in Standing 
Committee. Mr. Wallace moved a new clause, rendering it unlaw- 
ful to attach a condition to a contract prohibiting or restricting 
the purchaser from using articles or processes not supplied by the 
seller, or requiring him to purchase trom theseller articles not pro- 
tected by the patent. Sir E. Pollock, Solicitor-General, thought 
the clause went too far; it was necessary in certain cases to insert 
a conuition that the patented article should be used with a certain 
kind of material. It was, however, the proposal that in cases 
where these conditions were considered harsh opportunity would 
be given to both sides to be heard by а tribunal. The clause was 
withdrawn. Sir E. Pollock moved an amendment, which provided 
that the right to use an invention for the service of the Crown 
should be deemed always to include the power to sell any articles 
made in pursuance of such right, which were no longer required 
for the service of the Crown. The amendment was agreed to, and 
the Bill was read a third time. 

On Clause 1, which contains provision for the prevention 
of abuse of monopoly rights, there was some criticism. 
sir E. Pollock, Solicitor-General, offered to meet the case 
put forward by an amendment to sub-section 8, which 
enacts that the monopoly rights under a patent shall be 
deemed to have been abused if any trade or industry in 
the United Kingdom or any person or class of persons 
engaged therein is unfairly prejudiced by the conditions 
attached by the patentee to the purchase, hire, or use of 
the patented article, or to the using or working of the 
patented process. He proposed after the word “ hire to 
insert the word “ licence." "This amendment was carried. 
Mr. Alfred Davies moved an amendment limiting the maxi- 
mum royalty payable to a patentee to 2j per cent. of the 
selling price of the articles to which the patents relate. Sir 
E. Pollock said that in a great many cases if such a limit 
existed it would be impossible to get capital introduced for 
working patents; the amendinent was rejected, and the clause 
4s amended was then agreed to. 

On Clause 6 Sir Croydon Marks inoved an amendinenft ex- 
tending the term limiting the duration of patents from 14 
to 18 years, instead of to 16 years, as provided in the Dill. 
Sir Ernest Pollock opposed. He said the Bill already gave 
а patentee the right to apply for an extension if damage 
could be shown, and such extension could be granted up to 
a limit of five years, making 2L years in all. The amendment 
was withdrawn. On Clause 8 the Solicitor-General gave an 
undertaking that an amendment would be brought up later 
providing that an independent tribunal would decide the 
umount to be paid to a patentee whose invention is used by 
a Government department. Не also undertook to introduce 
an amendment to clause 15, so as to give a right of appeal 
with respect to the registration of designs bincling the Crown. 
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An amendment to the echedule by Mr. Grattan Doyle to 
reduce fees by half for renewing patents was opposed by the 
Solicitor-General, and withdrawn. 


The Electricity (Supply) Bill.—On ‘Tuesday, last week, 
Standing Committee “3” of the House of Commons re- 
sumed consideration of proposed amendments to Clause 7, 
Which relates to the acquisition of generating stations. Mr. 
MacVeagh's amendment, providing that where a tramway 
undertaking was bought regard should be had to the terws 
on which it was already purchasable, was opposed by Mr. 
Shortt (Home Secretary) and defeated. ; 

Mr. George Balfour moved an amendment to secure pay- 
ment of an additional sum as compensation for the unexpired 
tenure of a generating station or main transmission liue; 
without some such provision it was plain robbery. Mr. 
Shortt, who opposed, said the amendment was simply another 
attempt to get a fair bigger price than the public ought to 
pay. Lieut.-Comdr. N. Craig thought the shareholders Were 
entitled to be bought out at a premium, and Mr. Neville 
Chamberlain said that where companies could not be bought 
out for a certain number of years, they should be compensated 
for that period during which they might earn more dividends. 
The amendment was rejected. 

On Wednesday, last week, Major Barnes opposed Mr. G. 
Balfour’s movement to enact that district bourds should be 
bound to supply all electricity to meet the requirements of 
the authority, company, or person whose generating station 
they were acquiring at prices to be agreed or otherwise 
determined by the electricity committees, because it implied, 
he said, that in certain cases electricity would have to be 
supplied at a loss. Mr. Neal also opposed the amendment 
as being too wide. Mr. Shortt said the intention was that 
the district boards should supply at the price at which the 
undertakings had to supply. The clause had been expressly 
put in as a protection to the Corporations and persons whose 
stations had been taken over. If they did not want the 
protection he had no desire to press it. The Bill put upon 
the district boards the obligation that they shall supply the 
whole of the electricity required in their neighbourhoods. 
The amendment was thereupon withdrawn. | 

A further amendment, moved by Mr. Dawes, to provide 
for the payment of compensation by local authorities to com- 
panies or persons for 1088 they might suffer by interruption 


‘of supply resulting from acquisition, was agreed to by the 


Government. 

Mr. Shortt's movement to add to Clause 7 the following : 
“ Where a generating station which is vested in a district 
electricity board under this section is in course of construction, 
extension, or repair, the rights and liabilities of the former 
owners thereof under any contract for such construction, 
extension, or repair shall be transferred to the Electricity 
Board," was agreed to. 

Lieut.-Comdr. N. Craig moved this further addition: In- 
terest at the rate of 6 per cent. per annum upon the standard 
price shall be paid by the district electricity board to the 
foriner owners of any such generating station or main trans- 
mission line as from the date of vesting thereof in such board 
until payment." Mr. Shortt said that he was prepared to 
accept this amendment, but could not promise to accept the 
6 per cent. He was, however, prepared to add the words 
to the clause. The committee agreed to the proposed addi- 
tion to the clause. 

Mr. Shortt proposed a further addition to the same clause, 
as follows: Where in any generating station vested in a 
district electricity board under this section there is contained 
any plant which, in the opinion of the Electricity Commis- 
sioners, forms an essential part of the distribution system 
of the former owners of the generating station, that plant 
shall, notwithstanding such vesting, remain the property of 
its former owners, who shall, so long as electricity is supplied 
for distribution from that station, at all times have the right 
of access thereto." This amendment was accepted, and 
Clause 7, as amended, stands part of the Bill. 

Mr. Bridgeman, Parliamentary Secretary, Board of Trade. 
said that the President of the Board of Trade wished him to 
ask the committee to reconsider their decision in relation 
to the adjournment. It was hoped that the committee inight 
continue to sit longer, in view of the fact that the House 
was not likely to rise for some time. 

General dissent was expressed at the suggestion, and the 
committee adjourned until the autumn session. 

We are informed by Mr. H. H. Morton, Electrical Trades 
Union, London, Station Engineers, No. 1 Branch, that the 
following resolutions have been forwarded by the Executive 
Council : ** (1) That a protest be sent to the B. of T.. the Trade 
Union Congress Parliamentary Committee, and the Labour 
Party against the action of the B. of T. in introducing the 
Electricity (Supply) Bill, without first consulting the Trade 
Union Congress Parliamentarv Committee and our represen- 
tatives, as was promised by Sir A. Stanley when President of 
the B. of T." (2) That we ask the Parliamentary. Labour 
Party to oppose clause 36." Mr. Morton points out that on 
June llth, 1918, Sir A. Stanley, then President of the B. of T., 
received a deputation from the E. P. U., and briefly the presi- 
dent admitted that the claims had been established, namely, 
(1) that the power stations should be publicly owned; (9) 
that labour should be represented upon anv scheme providing 
for the administration of such undertaking. and (3) that 
provision should be made for compensating any employés 
whose positions might be disturbed. 
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Where Our Coal is Used.— In reply to a Parliamentary 
question, Mr. Bridgeman (Secretary, Board of Trade) said that in 
the year 1917 the coal available for home consumption, after 
deducting the amount required for the operation of the coal mines, 
wes estimated to have been distributed among the principal in- 


. dustries and other uses approximately as follows :— 
Million tons. 


Mines (other than coal mines) and quarries... 24 
Railways, for locomotive purpose one e. 13 
Gas works ... ix ius ds des ve. 18} 
Electricity works ... S ove T "T 1 


Blast furnaces ise г sis we 19} 
Other uses in metal industries... E» .. 30 
Textiles gs T MS SM РУ "m 9 
Food and drink P ^ di Е 3 
Chemical and allied trades s T "n b 
Paper, printing, and allied trades sas x 2 
Building, clay and stone ... Я 8 aia 64 
Miscellaneous industries ... Vus ЗР TT 3 
Domestic, &c. das 25 m Ls ... 64 
183 


Fatality. On August 2nd, a workman at the Worcester 
Electricity Works was crushed in machinery, and met instant 
death. At the inquest the Coroner found that the man met his 
death by his foot accidentally catching between a rope and a drum 
whilst the winch was in action. Хо one was present at the time. 
Verdict, Accidental death." The chairman of the Electricity 
Committee said they would take any steps necessary further to 
safeguard employés. | | 

Appointments Vacant.— Lecturer in electrical engineer- 
ing (£350, rising to £490), with additions for special qualifications 
or previous experience, for the Woolwich Polytechnic; telegraph 
inspectors and mechanicians (4 250 + £120) for the Post and 
Telegraphs Departmentof the Nigeria Government ; jointer (80s. 4d.) 
for the Blackburn Corporation Electricity Department ; telegraph 
and telephone construction foreman (£306) for the Government of 
Ceylon. See our advertisement columns to-day. 


Machinery or Immigration ?— Writing editorially, under 
the title " Machinery Must Replace Immigrants," our Chicago 
contemporary, the Electrical Reriew, says :—" Now that peace is 
here, swarms of aliens are leaving this hospitable land and going 
back to their native abodes with their pockets swollen with 
American money earned during their profitable sojourn amongst 
us. The great majority of these emigrants have not assimilated our 
ideas or customs, or even our language. Their departure is, there- 
fore, in one respect, no serious loss to our country. But it is a 
substantial loss to our labour supply. To what extent immigra- 
tion will replace emigration is very uncertain. There is one 
certainty, however. It is that machinery will have tò be called on 
more and more to do work that is now done manually, so that the 
remaining labour will be more effectively applied. Increased use 
of machinery means more electric motors for driving it and more 
electric power for keeping the motors running. The electrical 
industry is ready to do its part in this case just as it has done in 
relieving the emergency in household work since servants became 


scarce. 
U.S. Railway Electrification.—In a paper by Mr. W. B. 
Potter and Mr. S. T. Dodd on the Electrification of Main Line 
Railroads," read before the Western Railway Club in April, it was 
stated that the total mileage under electric operation in the United 
States was 260,218, as against 713,120 for the rest of the world. 
The former represented 400,000 miles of single track, and there 
were, in addition, 50,000 miles of street and urban electric 
railways. There were 675 electric locomotives, as compared with 
450 for the rest of the world. The former operated on a total 
length of 5,300 miles of single track. and the latter on 1,750 
miles.— Engineer. е 

Industrial Medicine.—There is a movement on foot to 
urge the General Medical Council to authorise the granting of a 
Diploma in Industrial Medicine. Employers have followed the 
experiments conducted by the Ministry of Munitions on questions 
of fatigue, overtime, early hours, and so on, with close attention. 
They have evinced a desire to obtain further information, but 
there are not yet many medical men who have atudied the subject 
closely. 

Мо Macmillan have just published the first number of a 
new journal, The Journal of Industrial IIygiene. under the joint 
editorship of Dr. David L. Edsall, U.S.A., and Dr. Stanley Kent, 
Great Britain, whose work on "Industrial Fatigue” is so well 
known. The journal has grown out of the recent establishment of 
teaching and research in industrial hygiene in the Harvard Medical 
School. 

In the present issue there is a very interesting article entitled 
“ Telephone Operating, a Study of its Medical Aspects.“ by Dr. Anna 
Richardson, physician of the New England Telephone and Tele- 
graph Co. This article shows how telephone operators are selected 
by the company, and how well the care exercised in this selection 
is repaid in efficient service. For example :— 

"Very careful studies have been made by skilled engineers, 
watching conditions in an exchange, and listening in on positions, 
to note every possible variation in an individual's work in order to 
determine what proportion of time an operator can work well— 
i.e., render the best service to the public with the fewest possible 
errors and with the least possible physical and nervous strain. In 
this way standards have been established which are technically 
called oads.’ These vary for different types of operators." 


finger rendered useless. 


Wireless Telephony.—A successful demonstration of 
wireless telephony was given on Monday by the Royal Air Force in 
one of the Committee Rooms of the Houses of Parliament. 
According to the Timex, General Seely stated that the Air Force 
took up the subject early in 1915, and by March, 1918, the firat two 
squadrons of aeroplanes had been fitted with the apparatus, which 
gave them such an advantage that German machines took care to 
avoid them. The postal aeroplanes, such as those plying between 
Kenley and France, are now so fitted. Ranges of 100 miles from 
an aeroplane and of 165 miles from an airship have been obtained, 
and could be increased by the use of larger aerials at the receiving 
stations. if any good purpose would be served thereby. Improve- 
ments still remain to be effected, such as the elimination of the 
trailing aerial on the aeroplane, and of the need of switching over 
between sending and receiving. which makes the interchange of 
convereation not quite so easy as it is with an ordinary telephone. 
It is noteworthy that no evidence has been obtained to suggest that 
the Germans had developed wireless telephony. 

An effort was made to explain thermionic valves, but the 
meinbers and others present listened with more attention to the 
actual results of the demonstrations. Two valves were arranged 
to amplify the signals, with the result that they were audible all 
over the room. Some music played by a gramophone was trans- 
mitted from Aperfield Court, some 20 miles away, an aircraft 
ground receiving station being employed for the purpoee, with a 
temporary aerial erected on the roof of the Houses of Parliament. 
Some conversation was then interchanged with Aperfield. 

Communication was next established with aeroplanes sent up 
from Biggin Hill aerodrome. At first it was “jammed ” by the 
Admiralty or some other intruder, but later the observer of a 
Nieuport machine was heard. Two machines gave their positions, 
one of them being at a height of 8,000 ft. 

Another part of the demonstration concerned direction-finding 
by wireless for the navigation of aircraft. A coil was on view, 
and by its aid signals were picked up from the Eiffel Tower, a 
portion of a message received announcing itself as being an order 
particularly for Buda-Pesth." 

An intercommunication telephone was also shown by General 
Seely. Worn on the neck of a member, with a wire- connection 
down the trouser leg, it would enable him to speak to all the 
world—an unrivalled opportunity for propaganda. 

Legal. McCourt v. BELFAST CorPoRATION.—At the 
Belfast Assizes an action was brought against the Belfast Cor- 
poration by Leo McCourt, a minor, to recover damages for personal 
injuries through the alleged negligence of the Corporation in the 
control of an electric section-box, by wrongfully placing and 
keeping it open in the public street in a dangerous condition. 
Plaintiff was 15 years of age. While standing with others looking 
at a section-box, the telephone door of which was lying open, he 
was pushed forward, and his hand went through the open door and 
came in contact with the live wire; his hand was burned and a 
For the defence, it was stated that the 
box had been forced open, and an empty milk-tin and a piece of 
iron were inside the box. Children had been larking, either 
expecting to stop the car system or to shock some passing cows. 
Verdict for the Corporation. 

Housing in London.—The Ministry of Health announces 
that a Conference was held, last week, at the Ministry of Health, 
between Dr. Addison and the London Housing Board—Sir Tudor 
Walters, Sir Kingsley Wood, and Mr. Strauss—and the Mayors and 
Town Clerks of the Metropolitan Borough Councils. The Conference 
was called to consider the adoption of special measures for the 


conversion of houses into working - class flats. The Minister put 


before the Conference a number of proposals for expediting 
measures and for taking special action where this is desirable in 
order to secure as early results as possible. Steps have been taken 
to put the proposals into immediate operation. 

This announcement is of some interest to electricity supply 
authorities in Greater London, who should not lose sight of the 
desirability of watching this housing-conversion work. Much of 
it should afford them possibilities for lighting and cooking busi- 
ness, whilst the knowledge that electricity would be employed 
should certainly assist architects in cutting and adapting existing 
houses. 


British Trade in China.—A meeting of the Empire 
Trade and Industrial Committee of the Royal Colonial Institute 
was held July 25th, at which Prof. C. A. Middleton Smith, of 
Hong-Kong University, made an interesting statement on British 
trade prospects in China. He emphasised the fact that all that 
was needed in that huge undeveloped market of 400 million 
people was education, in order that they might learn the uses of 
manufactured goods, after which the demand for them would 
necessarily follow. Further, to foster this it was very necessary 
that people in this oountry should pay uttention to such matters 
as communications with the Far East and systematic propaganda 
in China in favour of British interests. During the discussion. 
says the Financier, a matter which was touched on was the 
infringement by Japanese firms of British trade marks iu China. 
We have no agreement with China in this respect. and it is said 
that a great deal of this infringement goes on, although representa- 
tions are being constantly made on the subject. 


Engineering Golfing Society : Match Play Tournament. 
—The final round of this tournament was decided on August 5th. 
when Mr. B. J. Hall defeated Mr. F. A. Nixon by 6 up and 4 to 
play in a 36 hole match on the Old Ford Manor links. The entries 
were not quite so numerous as before the war, but Mr. Hall has 
had to play six matches, and in the fourth round only succeeded in 
securing victory over Mr. W. E. Lane at the 26th hole, 
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Radium Store. —It is stated that England to-day possesses 
probably the largest quantity of radium ever collected. This store 
weighs about 3 grammes, and as one-thousandth part of a gramme 
costa over £30, the total value is about £100,000. This supply, 
secured in the firat instance for war purposes, is now to be given 
over to the Briti:h medical profession. 


Daylight Saving in America.— President Wilson’s veto 
of the Congressional attempt to repeal daylight saving and the 
failure of the House to pass the measure over his veto settles the 
fate of this summer-time practice probably for another year. 
‘The only avowed opponents of the practice,” says the American 
Electrical Review, are the farmers. We are convinced, 
however, that the great majority of the country’s citizenship is 
heartily in favour of daylight saving every summer. Electric 
lighting companies are sufferers from it, but almost without 
exception they are glad to bow to what is manifestly for the public 
good.” Our contemporary reports that during the daylight saving 
season last year the Edison Electric Illuminating Co., of Boston, 
saved 4,420 long tons of coal because of the extra hour of daylight 
utilised. The decrease in KW.-hours from this cause was 5,000,000, 
representing a loss of revenue of about $350,000. 


OUR PERSONAL COLUMN. 
Ths Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
EGECTRIOAL REVIEW posted as to their movements, 


Central Station & Tramway Officials.—The St. Maryle- 
bone Borough Council has approved the following changes in 
respect of the senior оћсегз of the electricity department :— 

Mr. F. B. Lesonarp, hitherto acting chief assistant engineer at an in- 


clusive salary of £630 рег annum, becomes chief assistant engineer at £650 
per annum, including bonus. 

Mr. F. SELLEY, previously assistant mains engineer, becomes mains and 
sales engineer at £400 per annum, plus the addition to which he is cntitled 
under the awards relative to electrical. engincers. The combination of .he 
mains and sales sections, effected as a war measure at the end of 1917, is 
thus continued owing to its economy and general advantages. 

Mr. W. Накгек, accountant, will have the supervision of all tariff pro- 
posals, hire and maintenance agreements and general correspondence, in 
addition to his present duties as accountant. His designation has been 
amended to chicf clerk and accountant, and his salary increased from £350 
to £400 per annum, plus the bonus to which he is entitled under the award 
relative to civil servants. 

Mr. P. Н. Милом, assistant accountant, will relieve Mr. Harper of the 
supervision of the detail of the whole of the accountancy work, and His 
salary has been increased from £300 to £325 per annum plus the bonus to 
which he is entitled under the award relative to civil servants. 

Mr. H. E. MORTIMER has been promoted from assistant mains engincer to 
consumers’ engineer at a salary of £5 per week, plus the bonus to which 
he is entitled under the awards relative to electrical engineers. 

Mr. Cuas. W. Sat has now taken up his duties as city 
electrical engineer at Carlisle. On tbe Saturday before his 
departure froin Torquay (August 2nd) he was presented with 
a companion case of pipes by the staff and workmen of the 
department, the senior engine driver, Mr. G. Courtier, making 
the presentation. Мг. Salt, in responding, appealed to the 
men to be loyal to his successor as they had been to him. The 

* * + ^ . . 
officials of the Torquay Town Council presented Mr. Salt with 
a beautifully engraved cigarette box. 


A heated discussion took place on August óth at Blackpool 
Town Council on a recommendation to increase the salary of 
the electrical engineer and tramways manager (Mr. FURNESs) 
from £900 to £1,250, also to raise the salaries of the Town 
Clerk and others. Councillor Tomlinson strongly objected to 
the proposed increases to ofticials of departments when at the 
same time they were increasing tram contracts and the price 
of gas and electricity. He said that considering the amount 
of unrest in the country it was a scandalous shame to recom- 
mend such increases. When the amendment to refer the 
matter back for four months was submitted it was defeated 
by 27 votes to 20, so that the minutes were adopted. 


Crewe T.C. has increased the war bonus of the Electrical 
Engineer by £50 as from April Ist last. 


Hebden Bridge U.D.C. has increased the salary of the Elec- 
trical Engineer (Mr. Н. Н. Surcrirrr) to £275 a year, the war 
bonus being discontinued. 


Oldham T.C. has increased the salary of the Electrical 
Engineer (Mr. F. L. OGbEN) from £450 to £700 a year; that 
of Mr. W. CHAMBERLAIN, tramway manager, from £450 to 
4700; and that of Mr. R. HERBERT, assistant mains engineer, 
from £3 13s. 7d. to £4 5s. per week, these including a bonus 
of £00 per annum. 

Mr. P. Н. WRIGHT has resigned his position with the York- 
shire Electric Power Co. as assistant engineer and draughts- 
man in the Station Construction Departinent and has taken 
up а position on the engineering stat of Messrs. Rowntree & 
Co., Ltd., York. 

Mr. J. WiLLIAMS has resigned his position as chemist and 
superintendent of the testing department with the Yorkshire 
Electric Power Co., which he has occupied for the last six 
years, and has been appointed technical assistant to the 
Borough Electrical Engineer, Salford. 


Doncaster Tramways Committee has accepted with great 
regret the resignation of Mr. E. 8. RAYNER, borough electrical 
and tramways engineer, who has been appointed general man- 
ager of tramways at Hull. | 

Mr. ARTHUR ARNOLD, who returned {о the Yorkshire 
Electric Power Co. after serving as engineer-lieutenant, R.N., 
has now left that company to take up an appointment in 
London. 

Dartford U.D.C. has appointed Mr. G. H. Browne, of Hud- 
derstield, as electrical engineer at 4500 a year, subject to his 
acting, if required, as engineer and manager of the light rail- 
5 55 at the expiration of the agreement with the Bexley 


D.C. 

Whitby U. D.C. has increased the salary of the electrical 
engineer (Mr. J. W. PiGGoTT) to £300 a year. 

Chesterfield T.C. has granted Mr. W. A. TorriN a bonus of 
£300 for his services from the time of Mr. Acland's resignation 
to the appointment of his successor, and has appointed him 
assistant general manager of the electricity and tramway 
undertakings at £300 a year, plus £120 а year war bonus. 

Mr. Epcar Moxon, deputy borough engineer for Blackburn, 
who hus been appointed borough electrical engineer at South 
Shields, will take up his new duties by the end of this month. 
He received his first training under Mr. A. B. Mountain, then 
engineer for Huddersfield, and after rising to the position of 
mains engineer went to Blackburn. During the 15 years he 
spent with the Blackburn Corporation he rose to be deputy 
engineer. 

Mr. J. DoBsoN, general manager of the Gravesend and 
Northfleet Tramways and the North Kent Motor Service, has 
been appointed general manager of the Southampton Corpora- 
tion Tramways at £700 per annum. | 

It was explained to Blackburn Council on August 7th that 
Mr. P. P. WHEELWRIGHT, electrical engineer, had given 
voluntary service in connection with the manufacture of 
munitions at the Electricity Works during the war. Out of 
former profits of £15,000 he was granted a bonus of £500. 
There has been a further profit of £8,000, and a committee 
was appointed to consider whether he should receive a further 
bonus. 

The Hereford T.C. has increased the salary of the Electrical 
Engineer by £200 a year. | 

Mr. H. Е. G. Woops, A.M.I.Mech.E., A. M. I. E. E., resident 
engineer at the Yorkshire Electric Power Co.’s Barugh Power 
Station, near Barnsley, has been appointed borough electrical 
engineer and manager at Torquay. There were 105 applicants 
for the position. 


General.— According to a Birmingham paper a movement 
is no foot to form a committee to consider the raising of a 
testimonial to be presented to Sir Oliver Lodge, who retires 
from the Principalship of Birmingham University at the end 
of September. 

Mr. Tuomas Fratt, head of Christopher Pratt & Sons, Ltd., 
electrical contractors, Bradford, and president of the National 
Chamber of Trade, was returned unopposed, last week, as a 
member of the Bradford City Council. 

Mr. JEREMIAH Rina, supervisor of the Valencia, County 
Kerry, Cable Station, has retired on superannuation, after 45 
years’ service. On the occasion of his retirement he was 
entertained by the staff of the Cable Station, and was pre- 
sented with a gold watch. 

Мг. Н. ELLIoTT, who is at present chief engineer to the 
Ship Canal Cement Works, Ellesmere Port, and was pre- 
viously under the Carlton Main Colliery Co., Ltd., near 
Barnsley, has been appointed chief mechanical and electrical 
engineer to a large group of collieries in India. | 

Mr. W. T. HELLABY, who has been for over five years assis- 
tant sales manager to the Sunderland Corporation Electricity 
Department, and who has recently been demobilised from the 
R. A. F., has taken up а position as engineer to Messrs. 
Handley & Robinson, Ltd., electrical engineers, Birmingham, 
who have equipped works at 106, Lionel Street, Birmingham, 
for carrying out repairs to electrical plant and armature re- 
winding of all types. 


Birthday Honours.—In the further list of Birthday 
Honours announced this week we observe the name of Mr. 
James WaLLace Paton, J. P., Mayor of Southport, 1908-9, upon 
whom the honour of Knighthood is conferred in recognition 
of his public services. Sir James is chairman of the Silent 
Electric Clock Co. | 

Major JoHN THEODORE PRESTICE, a director of J. Stone & 
Co., Ltd., of Deptford, is also made a Knight. 


Obituary.—Mn. Mark Ruppie.—We regret to record tlie 
death of Mr. Mark Ruddle, which occurred at his residence in 
Dublin. Mr. Ruddle was for 28 years associated with the 
Dublin Municipal electricity system, and only a few months 
ago resigned, for health reasons, the position of city electrieal 
engineer. A native of the Irish Metropolis, Mr. Ruddle was a 
pupil of the late Mr. George Porte. M. R. I. A. Не became 
engineer and manager of a large chemical works at Ports- 
mouth, and subsequently joined the Bell Telephone Co., 
which, in 1880, amalgamated with the Edison Co., New York. 
The directors of the Edison Syndicate appointed him one of 
their London engineers, and the first underground cable sys- 
tem was laid under his direction. He also acted as engineer 
to the Syndicate in Manchester. When the Dublin Corpora- 
tion decided upon tlic installation of an electrical system, Mr. 
Ruddle was appointed chief of staff. 
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Engincering records the death on July 11th in America, at 
the age of 72 years, of Mr. Samuel T. Wellman, one of the 
founders of the ‚ Wellman-Seaver-Morgan Co., of Cleveland, 
rae and g director of Wellman, Seaver & Head, Ltd., 

ndon. e 

Lieut. S. B. S. MacCreoD, wireless officer of the flying boat 
Feliætowe Fury, was drowned owing to the wreck of the boat 
during a test flight on Monday. 

Mn. R. B. JoyNER.—We regret to read in the daily Press 
that the death is announced by cable from India of Mr. 


thanks of the Government for the part he played in connec- 


tion with important public works. 


the Institution of Civil En ineers in London. 
ago he was awarded a Telford gold medal and an In 
Mr. Joyner was 75 years of age. 
. HuGHES.—We regret to record the death, which 
occurred on July 22nd, at the great age of 94 years, of Mrs. 
Anna Chadbourne Hughes, widow of Professor David Edward 
Hughes, of London. 

Mr. J. B. Concanon.— We regret to note that Mr. James 
Blake Concanon, who was chairman of the Anglo-Argentine 


tramway concerns, passed away at 98, Piccadilly, London, W., 
on August 12th, after a long illness, at the age of 69 vears. 


атина ae MÀ 
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NEW COMPANIES REGISTERED. 


Willis & Moncrieff, Ltd. (157,797) .— Private company. 
Registered August Bth. Capital, £5,000 in £1 shares. Objects: To carr on 
the business of manufacturing opticians, mechanical engineers, tool ma ers, 
metal and glass workers, ironmongers, electricians, manufacturers of lenses, 
telephones, telegraphs, kinematographs, Spectacles, telescopes, microscopes, 
meters of all kinds, anatomical, or thopædic and surgical instruments, &c., and 
to adopt an agreement with T. S. Willis and J. Moncrieff. The subscribers 
(each with one Share) are: T. $, Willis, 29, Hazelbank Road, Hither Green, 
S.E., manufacturing optician; Ј. Moncrieff, 26, Mathews Park Avenue, Forest 
Gate, E.15, manufacturing optician; T. F. Miller, Fore Street, ECA C.A. 

first directors are T. S. Willis, J. Moncrieff and T. F. Miller. Qualifi- 
cation, £1. Registered office : 32a, St. Mary's Road, Plaistow, E.13. 


Colleys, Ltd. ( 157,801).— Private company. Registered 
August 8th. Capital, £35,000 in £1 shares. To Carry on the business of 
manufacturers of tramway and other printed tickets, telegraph coils, toilet 
paper, &c., and to enter into an agreement with Colley’s Patents, Ltd., and 
its liquidator. The subscribers (each with one Share) are: J. Holland, 438, 
Union Street, Aberdeen, paper maker; H. Becker, 17, Lancaster Park, Rich- 
mond, S.W., manufacturing stationcr; C. V, Fisher-Rowe, 3, Tite Street, S. W., 
stockbroker; W. W. Colley, 3-12, Marine Street, S.E., roll paper manufac. 
turer; F. E. R. Becker, Sutton Hall, near Hounslow, wood pulp manu- 
facturer. The first directors are W. W, Colley, C. V. Fisher-Rowe, J. Hol- 
land, H. Becker and F. E. R. Becker. Registered office : 3-12, Marine Street, 
Bermondsey, S.E. 


Electrical and Magnetos, Ltd. ( 157,690).—Private сот. 
pany. Registered August 5th. Capital, £2,000 in £1 Shares. To carry on 
the business indicated by the title. The subscribers (each with 10 shares) are : 
W. L. Jenkins, ll, Naes Street, St. Thomas, Swansea, motor engineer; G. E. 
Fox, York Strect, Swansea, electrical engineer, Registered office : ll, York 
Street, Swansea. Solicitor : E. Harris, 3, Fisher Strect, Swansea. 


H. D. Symons & Co., Ltd. (157,614) .—Private company. 
Registered August Ist. Capital, £15,000 in £1 shares. To carry on the busi- 
ness of manufacturers of and dealers in insulating materials, merchants, 
importers and exporters, commission agents, shippers and shipping agents, 
factors, manufacturers of and wholesale and retail dealers in metals, alloys 
and metallic compounds of all kinds, electrical, motoring, enginecring and 
scientific accessories and appliances, &c., and to adopt an agreement with 
E. R. Good, P. Good and H. D. Symons. The subscribers (each with one 
share) are: H. D. Svmons, Lonsdalc, Broad Road, Sale, Cheshire, electrical 
engineer; E. R. Good, Dogmersfield, South Woodford, Colonial merchant; H. 
Good, Dogmersfield, South Woodford, chemist; P. Good, 1, Vincent Square. 
S. W. I, engineer. The subscribers are to appoint the first directors. Qualifi- 
cation, £100. Solicitor: A. M. Oppenheimer, 31. Queen Victoria Street, E.C. 
Registered Office: Park Works, Park Road, Norbiton, Surrey. 


Splitdorf Electrical Co. of London, Ltd. (157,628) .—Pri- 
vate company. Registered August Ist. Capital, 410,000 in £1 shares. To 
enter into an agreement with the American Supplies Co., Ltd., and to manu- 
facture and deal in ignition apparatus and machinery for the ignition of 
internal-combustion engines and appliances. The subscribers (vach with one 
share) are: C. E. Roraback, 6, City Road, E.C., managing director, American 
Supplies Co., Ltd.; F. J. Hinley, 162, Great Portland Street, W., manager, 
American Supplies Co., Ltd. Directors? C. E. Когађаск and Н. J. Hinley. 
*olicitor : W. R. J. Hickman, II, lronmonger Lane, E. C. 2. 


Direct Electrical Co., Ltd. ( 157,609) .—Private company. 
Registered August lst. Capital, £1,000 in 900 ordinary shares of £l each 
Sal 2,000 deferred shares of 15. each, Electrical and mechanical engineers, 
plumbers, carpenters, gasfitters, buyers and sellers of All kinds of electrical 
and mechanical apparatus. Agreement with D. Н. C. Higgins and J. Dunkley. 
The subscribers (each with one share) are: L. E. Phillips, 25, Elm Road, East 
Sheen, S.W.14, solicitor; B. Davies, 45, Dartmouth oad, Hendon, N.W A4, 
solicitor's clerk. The first directors are: D. H. C. Higgins, 32, Meadway 
Court, N.W.4; J. Dunkley, 46, Devonshire Road, Merton, Surrey, S.W.1g. 
Registered office : Staple Inn Buildings, 325, Holborn, E.C. 


T. B. S. Electrical Construction Co., Ltd. (157,594). 
Private company. Registered July Sist. Capital, £1,000 in £1 shares. ОЬ. 
jecte: To carry on the business of electrical engineers, constructors and con- 
tractors, dealers in and agents for electric plant, supplies, lamps and bells, 
contractors for the erection and maintenance of generating plant and Instal- 
lations in private houses, &c. The first directors are: R. Brown, South View 
Cottage, Silverdale, Lancs.: G. F. Stagg, 171, Shooters Hill Road, Black- 
heath; A. R. Tree, Wey View, Weybridge, Surrey. Solicitor: G. A. Martin, 
6, Guildhall Chambers, E.C. Secretary: A. R. Tree. Registered office: 68, 
Victoria Street, S.W. 


Mersey Electrical Engineering Co., Ltd. (157,620) .— Pri. 


vate company. Registered August Ist. Capital, £1,000 in £1 shares (100 


founders’), To Carry on the business indicated by the title. The subscribers 
(each | with one share) are: N. Trant, Belmont Terrace, Nestor, Cheshire, 
electrical contractor; J. Sumner, 60, Litherland Road, Bootle, electrical con- 
tractor. The first directors are N. Trant (managing director) and J. Sumner 
(permanent Roverning directors, subject to holding 25 founders’ shares). Secre- 
tarv, A. J. Cookson, 14, Pembroke Road, Liverpool. Registered office ; 15, Old 
Post Office Place, Liverpool. 


— — 
CITY NOTES. 


At an extraordinary general meeting, 

Electro held on August 7th, at 14, Devonshire 
Magneto Square, E.C., Mr. A. Meissner presid- 
Motors, Ltd. ing, resolutions were adopted sanctioning 

| | the conversion of the company from + 
Private into a public undertaking, and increasing the capital 
to £12,000 by the creation of 40,000 ordinary shares of 18 
each. As reported in the financial Press, the chair- 
man mentioned that the invention which the company 
was formed to develop was 1 Pproaching consumma- 
tion, the r Иг. Suchostawer having reported 
that he would be in а. position to give practical demonstrations 
the near future. "It is 
claimed by the inventor . . . for his engine, which has been 
designed on entirely new Principles, based on the magneto 
idea, that it will run on its own power, and will supply sur- 


( „The conversion 
public company will place us in a 


Net profit for 1918, £8,094, plus £3,135 
brought forward, making £11,229 to he 
carried forward to 1919. £10,000 has been 
M transferred from the exchange reserve to 
the depreciation account to meet this year’s &ppropriation. 
'he tramways carried 80,806,364 passengers, with receipts of 
Es.3,523,069, as compared with 79,434,369 
receipts of Es.9,754.964 in 1917. Working expenditure con- 


Lisbon Electric 
Tramways, Ltd. 


expenditure advanced by £97,933 over the abnormally high 
As local affairs in Lisbon had 
unsettled, no satisfactory adjustment of the question of the 
tanfis with the Government and the municipality had been 


would secure a sufficient increase of revenue to meet the 
constantly increasing working costs. 

The Deutsche Magneta A.G., of Cologne, 
makers of electric clocks, reports net profits 
of £800 for 1918, as against £700 in the 
preceding year, the amount being carried 
forward in each case. 

The accounts of the Dr. Paul Meyer A.G., of Berlin, after 
writing off £9,000 for depreciation in 1918, as compared with 
£8,000 in the previous year, show net profits of £21,000, aa 
against £24,000 in 1917. It is proposed to pay a dividend of 
10 per cent., being the same rate as in 1917. 

The Elcktrometallurgische Werke Horrem A.G., of Frank- 
fort-on-Main, which company is closely associated with the 
Griesheim-Elektron Chemical Co. and the Metal Bank and 
Metallurgical Co., reports loss of £2,600 for 1918. This result 
increases the deficit to £19,000 on & share capital of £175,000. 

The Elektro Treuhand 4.G., of Berlin, which was originally 
formed by the Siemens & Halske Co. and the Siemens- 
Schuckert Co. to finance clectrical undertakings, reports re- 
celpts from bank interest and dividend on the Hamburg 
Elevated Railway shares amounting to £59,000 for 1918, as 
contrasted with £58,000 in the previous year. After paying 
interest on loans the net profits and balance forward are 
returned at 437,000, as against 434,000 in 1917, and the 
dividend is at the rate of 54 per cent., being the same as in 


German 
Companies. 


1917. 


The Continentale Ges. fur Elektriache Unternehmungen, 
owns and works supply undertakings 
and tramways, states that it was only possible in 1918 to 
Proceed with extensions and new schemes to a moderate 


000, as against £50,000 in 1917, and a 
dividend at the rate of 3 per cent. has been declared on the 
preference capital, as in the previous year, whereas the 
£43,000 of ordinary shares again receive no distribution. 

The directors of the C. Lorenz Telephon und Telegraphen 
Werke, of Berlin, report Gross profits of £157,000 for 1918, as 
compared with £154,000 in the preceding year. After writing 
off £95,000 for depreciation, as against £53,000, the net profits 
amount to £62,000, as contrasted with £101,000, rising to 
£84,000 by the appropriation of the second reserve fund. 
The dividend and bonus total 22 per cent., this comparing with 
35 per cent. in 1917. It is mentioned that the transition from 
war to peace work has been accomplished by drawing upon 
£40,000 which had been set aside for this purpose. 
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Mr. Follett Holt, presiding at the an- 
nual meeting in London, on August "th, 
said that 1918 was a very difficult period. 
Gross revenue continued to expand; it had 
| . nearly doubled during the past four years, 
but the high prices of fuel and stores swallowed up the whole 
of last year's gross increase. The net result would have been 


Pernambuco 
Tramways and. 
Power Co., Ltd. 


considerably better but for a paralysing attack of influenza’ 


extending over two months. The total net receipts were 
practically the same as for 1917. After putting £10,229 to 
capital reserve and £10,000 to renewal and reserve, and £1,500 
to amortisation, 34 per cent., less tax, was recommended on 
the preference shares (7 per cent. non-cumulative partic.). 
The telephone company in which they had a substantial in- 
teres& was making good progress and now gave them a 
return on their investment. . After the telephone concession 
had been revised they hoped to give Pernambuco a first-class 
service. The tramway concession was extended by ten years 
under the new contract. To complete the system more capital 
was required. After consultation with their English and 
French financial friends they asked the shareholders for 
borrowing powers of 4500, 000. The meeting duly approved. 


It was stated at & meeting held last 
week that the profit for the year ended 
at March last was £8,710, and after de- 
ducting expenses a dividend of 5 per cent 
was to be paid. Mr. H. Robertson, who presided, referred 
to the fact that prospects in respect of the original assets of 
the trust were now very favourable for turning them into 
liquid cash at а satisfactory profit. He referred to the tech- 
nical qualifications of Mr. C. S. Colton, the managing director, 
and to the intimate associations which another director, Lieut.- 
Col. Francis E. Drake, had with the electrical world; 
the latter was negotiating important matters whereby 
the trust would secure the European rights in some 
inventions already successful in America. Тһе concern 
was laying itself out specially for handling matters 
connected with the engineering and electrical world. 
Mr. Colton, in addressing the meeting, said that they 


The Aabada 
Trust, Ltd. 


at present offered in the market." A large electrical con- 
cern was taking over the manufacture of that battery for 
sale throughout the British Empire, except in Canada. They 
had also acquired a 50 per cent. interest in a new wireless 
system, so far as the Western Hemisphere was concerned. 
They also had a 50 per cent. interest in an electric piano 
player, and they had made an arrangement with a well-known 
electrical engineer in Rio de Janeiro which would make the 
trust his representative and purchasing agent in Europe on 
а 5 per cent. basis. | 

Mr. Godfrey С. Isaacs, deputy chairman 


Marconi’s and managing director, presided on Thurs- 
Wireless day last week over the meeting of the 
Telegraph coinpany held at the Savoy Hotel. In 
Co., Ltd. proposing the adoption of the report, he 


said that the net profit for the year 
amounted to nearly £598,000, which was approximately 
£215,000 more than in 1917. А dividend of 7 per cent. had 
already been paid on the preference shares, and an interim 
dividend of 5 per cent. on the ordinary shares. It was now 
proposed to pay a final dividend of 20 per cent. upon the 
ordinary shares and 15 per cent. upon the preference shares, 
to transfer £150,000 to the general reserve, and to carry to the 
next account the sum of £463,786. He thought those figures 
would be regarded as highly satisfactory, for while there 
was no doubt that they had benefited from the war in some 
respects, their progress had been very considerably retarded 
in other directions, particularly in the development of foreign 
telegraph services. Having referred in detail to the progress 
of the affiliated companies, in regard to which he said that 
taking all things into consideration they had not too much 
reason to complain, he stated that a company had been 
formed in China under charter notified to the British Lega- 
tion. The company had a nominal capital of £700,000, which 
was to be subscribed as and when required conjointly in 


equal moieties by the Chinese Government and their com- : 


pany. There were other companies in the course of formation 
in other parts of the world, about which he hoped to be 
able to say more next vear. In regard to the Canadian Co., 
that had been reconstructed, and Mr. Arthur H. Morse, who 
had been appointed managing director, was now on his way 
to take up his duties. He would be surprised and disap- 
pointed if they did not see a marked improvement in the 
development of that company. In Italv they had continued 
to do a substantial business, and the Spanish Co. continued 
to make good progress, and already there was promise of a 
much larger traffic than in pre-war days. Since the outbreak 
of the war the Argentine Co. had been obliged to mark time, 
but all preparations were now being pressed forward to com- 
plete the erection of a high-power station near Buenos Aires 
and another in this country for the conduct of a direct tele- 
graph service at reduced rates. In dealing with their interests 
abroad, he wished to acknowledge the very valuable assist 
ance which had been afforded them by the Foreign Office. 
Proceeding to refer to the home business, Mr. Isaacs said 
he was sorry to once more have to tell them that they had 
not been able to arrive at any settlement with the Postmaster- 


+ 


General in respect of the services which the company had 
rendered during the war. It was a record of which the 
company had every right to be proud, and which not only 
the shareholders but the people of the whole Empire would 
warmly applaud could the book be opened. Despite that 
they had not been able to obtain anything approaching what 
they deemed a reasonable offer for the work which 
they had done, for which payment could and should be 
made. They had asked the Post Office to pay them for the 
80,000, 000 words which they intercepted and reported day 
and night since the outbreak of war to sometimes as many 
as 40 different addresses directed by the Government. That 
work was done under the most difficult of circumstances, 
either under direct instructions from the Governinent or at 
the company's suggestions, made as the result of its observa- 
tions of altered enemy tactics. Enemy fixed and portable 
stations, naval stations, comprising service ships, submarines, 
and aircraft had all had to be dealt with. They designed 
entirely new receiving apparatus to meet the continually 
changing circumstances and  counteract enemy activities. 
Some of the ablest of the company's engineers devoted their 
whole time to that work. The nature of the interception 
work, owing to the absence of facilities for calling for re- 
petitions, was very difficult, particularly when it was borne 
in mind that half of, the traffic was in cypher. But they were 
further handicapped by the absence of knowledge as to which 
stations would be sending messages or with what wave-lengths 
they would work. Yet everything was carried out to the 


‘complete satisfaction and appreciation of the Government 


Upwards of 8,000,000 words were in 
foreign languages, including Russian, German, Italian, 
French, and Rumanian. All those inessages were translated 
by them and delivered to the numerous addresses designated 
to thein by the authorities. Since their stations were returned 
to them after the armistice they had been conducting work 
of a somewhat similar nature, but a much simpler and easier 
one, for another Government department. After considera- 
tion that Government department fixed 3d. per word, which 
was What they deemed to be a reasonable rate of pay for the 
nature of the work which they were doing. They accepted 
what the Government department considered reasonable. 
But for the much more difficult and onerous work which he 
had just described, and for which they had to look for pay- 
ment to the Post Office, they had not been able to obtain 
an offer of more than what amounted to approximately one 
and one-fifth of a penny per word. And this was not only 
offered to them as remuneration for their services, but it 
was to cover also compensation for their having been de- 
prived of the use of the whole of their stations except Clifden 
during the whole period of the war. That one and one-fifth 
of a penny per word left but a very small margin over and 
above their actual out-of-pocket expenditure. They had made 
many attempts to arrive at a reasonable settlement, and had 
offered to accept terms substantially less than those which 
they were being paid and to which he had already referred. 
They would have willingly made that sacrifice In order to 
ensure the good relations which it was the company’s aim 
to maintain with all Government departments, but all to no 
avail. In those circumstances, as painful as it was to have 
to sue a Government department under Petition of Right, 
they would not be surprised that they had again been driven 
to commence new proceedings and were threatened once 
more with being forced into a Court of Law, expending large 
sums in legal costs, and wasting the time of the important 
officials of the company, whose whole energy and time were 
required successfully to run the vast machinery of their 
world-wide organisation. The chairman then dealt at some 
length with the recent proceedings between the company 
and the Post Office regarding the contract for the Imperial 
chain of wireless stations. e criticised very severely the 
way in which the Post Office had attempted to prove their 
case, especially in putting forward the contention that they 
could use a Poulsen аге for transmission for the Empire 
chain of stations, and could otherwise do without Marconi 
atents. For this purpose he said they desired to call a 
french Governinent witness. The first step towards obtaining 
the French Governroent’s assistance was taken by a Member 
of Parliament, who was primarily responsible for the delay 
in the construction of the Imperial chain of stations in 1912. 
The Freuch Government with courtesv could not refuse to 
send over the officer in charge of the Eiffel Tower station to 
give evidence. He came over and was interviewed by the 
Post Offiee representative, but was not called as a witness. 
The reason for that was that the witness would not give 
the evidence that the Post Office required of him; he would 
have disproved their case. He was here for three days and 
returned to Paris; but. nothing daunted, the Post Office 
persisted in its contention. Fortunately they had private 
knowledge of the incident, and they called the French official 
evidence, which proved the following points: (1) that the 
French Government had considerable experience of long- 
distance telegraphv; (2) that Poulsen arcs had proved a failure 
for commercial wireless telegraphy; (3) that the Poulsen arcs 
were being superseded in French stations by up-to-date in- 
ventions, Which had proved to be far more efficient; (4) that 
the French Government could not build stations for com- 
mercial purposes without using the patents of the French 
company; (5) that the French companv had the right óf use 


departments served. 


of the Marconi Co.'s patents. and the Marconi Co. owned the 


British rights of all the French company's patents. The 
Post Office completely failed to make out their case, and / 
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even their own witness, Mr. Swinburne, an eminent scientific 
expert, said that the Marconi Co. had made great improve- 
ments in wireless telegraphy in recent years, and still Jed 
the world in the development of the art. Having referred 
to the terms of the award, Mr. Isaacs said that one would 
have thought that if the Post Office and the company had 
failed to arrive at an agreement in consequence of a genuine 
divergence of opinion as to the value of the contract, one 
might have hoped and expected that the learned judge's 
award would have opened the way to a simple and straight- 
forward course in the interests of the country. Instead of 
doing that, however, the Post Office went to Parliament for 
з supplementary vote of £170,000, and they caused an official 
announcement to appear in the Daily Mail to the following 
effect: '' The Post Office engineers are installing a system 
which they say is free of all existing Marconi patents, and 
no royalties will be payable to the Marconi Co.’’ He said 
without hesitation that that could not be done, and after 
the hearing in the case before Mr. Justice Lawrence the 
Post Office must know it could not be done. The Post Office 
engineers admitted that they knew little or nothing about 
long-distance wireless telegraphy, and had had no experience 
of it. They were going to start building the Imperial stations 
by experimenting with obsolete systems. The Post Office 
thought that the art as it was known in 1904 was good 
enough for the British Empire. Would the British public 
think so? Would that watertight Government department 
be allowed to adopt that suicidal policy, and in its ineptitude 
raise the price of telegrams to cover its failure, as it was 
proposing to raise the price of telephones? The crux of the 
whole question was that there should be no royalties for the 
Marconi Co. He believed that the evidence was sufficiently 
conclusive to prove that a genuine divergence of opinion was 
not the cause of their failing to arrive at an agreement. Was 
it not clear that there was something else behind that in- 
explicable conduct of the Post Office? He said emphatically 
that had the Post Office wanted to arrive at an agreement 
there would have been no petition of right, no arbitratoin, 
and no award. Their conduct and attitude ever since Mr. 
Herbert Samuel left office had been inexplicable, and had 
resulted in а great waste of public money. Before more 
money was squandered upon Imperial etations he demanded 
that an inquiry should be held to investigate the extraor- 
dinary procedure of the Post Office, and elicit on whose 
guilty shoulders lay the responsibilitv for their attitude with 
regard to the Imperial chain of stations. He spoke with 
feeling. for should personal enmitv of an individual at the 
Post Office exist against any individual of that company, he 
eaid emphatically that he was failing in the sacred trust he 
held in allowing his animus to stand in the way of the in- 
terests of the country. There was something rotten in the 
state of the Post Office which demanded investigation. The 
amount of the award was received two days ago, but the 
directors did not st present propose to touch it; thev pro- 
nosed to wait a little. Ere long they would have to call 
the shareholders together to consider an increase in the 
eanital. Thev had considerable developments in view, for 
which provision must be made. and there might be more 
within the next few weeks. They required a little more 
time for consideration, and they might know better where 
thev stood when they met the shareholders again in the 
autumn. 

Capt. Втли, SANKEY seconded the motion, which was car- 
ried without discussion. 


Kidderminster & District Electric Lighting & Traction 
Co., Ltd.—The report for 1918 states that the agreement 
authorised to be entered into with the Shropshire, Worcester- 
shire, and Staffordshire Electric Power Co. for the sale to 
them of the company’s interests in the power station at 
Kidderminster: had been duly executed, and the purchase 
price payable to the company—£32,911—had since been re- 
ceived, and would be applied towards the discharge of the 
company's liabilities. In addition, the Shropshire Co. have 
since the above date paid the sum of £11,658 to the Kidder- 
minster & Stourport Electric Tramway Co. for their interests 
in the power station and freehold land in Kidderminster. An 
agreement has been made with the power company to manage 
the company's undertaking and to pay all revenue charges, 
including the dividend on the preference shares as from 
January Ist, 1918, and a dividend of 24 per cent. per annum 
on the ordinary shares of the company as from January Ist, 
1920, and thereafter so long as the company remain the 
owners of the electric supply undertaking.—Financial Times. 


Babcock & Wilcox, Ltd.—The ‘‘ Financier " states that 
extraordinary general meetings are to be held on September 
ist and 17th to consider resolutions increasing the capital 
from £1,960,000 to £2,460.000 by the creation of 500,000 ad- 
ditional ordinary shares of £1 each; it is proposed to offer 
to the holders of ordinary shares registered on September 
17th one new share for every four ordinary shares held, 
fractions being excluded. The new shares are to be offered 
at the price of £2 per share. 


County of London Electric Supply Co., Ltd.—Interim 
dividends on the preference shares at the rate of 6 per cent. 
per annum, less income tax, for the June half-vear, and on 
the ordinary shares at the rate of 5 per cent. per annum, 
less income tax, 


Sydney Electric Light & Power Supply Corporation, Ltd. 
For the half-year ended April, 1919, there is a profit of 
£19,255, against £16,274 for the ending period of 1918. 
Dividend 8 per cent. as before. New plant for the winter of 
1920 is on order to meet extending business. Up to the 
present the increase in fuel, wage, and other costs ka been 
met without increasing the charges to consumers, but this 
can hardly go on indefinitely. 

W. T. Henley's Telegraph Works Co., Ltd.—Dividend 
on the s shares at the rate of 44 per cent. per 
annum, less income tax, for the June half-year; interini 
5 on the ordinary shares of 6d. per share, less income 
ax. 

Stock Exchange Notices. — The committee has ordered the 
undermentioned to be officially quoted :— 

British Westinghouse Electric and Manufacturing Co., Ltd. 
—1,000,000 ordinary shares of £1 each, fully paid (Nos. 
1,185,001 to 2,185,000). 

Calcutta Electric Supply Corporation, Ltd.—Units sold 
to consumers during four weeks ended June 27th, 1919, were 
2,608,749; the corresponding four wecks of last year, 2,519,004. 

Coalite.—Resolutions for amalgamating the three Coalite 
companies were confirmed at meetings held in London last 
week. 

Para Electric Railways & Lighting Co., Ltd.—Dividend 
6 per cent. per annum, less tax, on the ordinary shares for 
the half-year. 

National Boiler & General Insurance Co., Ltd.—Interim 
dividend 12s. per share, less income tax, on the ordinary 
shares for the half-year. 

Oldham, Ashton & Hyde Electric Tramway, Ltd.—In- 
terim dividend of 5 per cent. per annum, less tax, on 
ordinary shares. 

Cleveland & Durham County Electric Power Co.—The 
accounts of this company for the year ended December, 1918, 
are given in full in the London Gazette for August 12th. 

Walter Scott, Ltd.—Further dividend of 8ł per cent., 
making 12} per cent. for the year ended June 30th. 

North Staffordshire Tramways Co., Ltd.—Dividend 5 per 
cent. for 1915; £592 carried forward. 

Crossley Bros., Ltd.—Interim dividend at the rate of 6 per. 
cent. per annum for the June half-year. 

Blackpool & Fleetwood Tramroad Co.—Dividend 4 per 
cent. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


WHILE in the industrial world there are certain symptoms ot 
settlement—the children might cery Touch wood ’’—the 
financial outlook is darkened by another plain warning from 
the Chancellor of the Exchequer that the country drifts 
steadily towards bankruptcy. Ihe apparent exaggeration in 
the phrase robs it of its full meaning: it sounds picturesque, 
but not practical, except to the plain man who, with little 
voice in his country's spending, looks with troubled eyes at a 
в which Mr. Chamberlain indicates as the Road to 
uin. 

Stock Exchange business is quiet and rather uninteresting. 
Prices remain tolerably steady. The oil market conmands a 

ood deal of attention, though the roaring buoyancy shown 
in June and July has tamed somewhgt. The Bill against 
profiteering is a subject of considerabie discussion. If it is to 
prove of real service to the coiumunity, it stands to reason 
that many companies may be affected, but which, and to what 
extent, are real problems. | 

So much had been expected from the Marconi meeting, во 
many rumours had circulated with reference to what Mr. 
Godfrey Isaacs would say, that the event was discounted in 
advance, and the shares fell back as one result of the meeting. 
The bulls disliked the hints of possible further law-suits, and 
the price dropped 10s. to 53 before it steadied. Nevertheless, 
the chairman’s speech might well have satisfied those who 
had any qualms as to what may happen when Marconi 
patents run out. Mr. Isaacs said that very important dis- 
coveries have been made in respect of both wireless telegraphy 
and telephony in recent times, for which a number of new 
patents have been taken out and applied for." A number of 
the ablest and most experienced men in wireless telegraphy 
are continuously engaged in research and experimental work 
on behalf of the company. 

Thus the Marconi patents are kept up to date, and they 
stand in the present balance-sheet at £30.500, which is not 
an extravagant sum. Shares in subsidiaries are taken into 
the balance-sheet for £1,365,000, which is substantially less 
than their market valuation. Mr. Isaacs referred at some 
length to the company’s dealings with the Post Office, which 
seems to be the only Government Department where rela- 
tions have been strained. Marconi Marines have eased off to 
34, Americans and Canadians to 29s. 6d. and 16s. respectively. 
Marconi preference weakened to 44. Spanish remain about 
13s. 6d. . 

Apart from Marconi shares, the telegraph and cahie list 18 
featureless. Indo-Europeans show no recovery after their 
eharp drop. The manufacturing group is disposed to decline. 
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Henley's went back to 21. The same tendency characterises 
other manufacturing varieties. British Insulated and British 
Westinghouse preference are both 1-16 down. Babcock & 
Wilcox shed 3-16, and this in spite of the long-expected 
"melon-utting." The company offers shareholders half a 
million new shares at £2 each, in the proportion of one new 


for every four old. This provides, of course, a very useful - 


bonus, but some, like Oliver Twist, had looked for more. ‘The 
iron and steel share market is out of favour at present, and 
this affects engineering shares also. 

General Electrics are now definitely dealt in as £1 shares, 
and are quoted at 2, the preference being As. in their new 
guise. 

Electricity Supply shares continue weak. The coal position 
arouses anxiety. Falls of 9s. 6d. have occurred in Charing 
Cross, City of London, Kensington, London Electric and St. 
James’ ordinary. There is no backbone in the market. ‘To 
counteract the usual number of deceased accounts that come 
in for realisation, there is no public support, and, in the cir- 
cumstances, prices have to be marked down even though no 
shares may change hands. 

Underground Electric income bonds are harder at 96. 
Otherwise, the Railway market pursues the lower road, Dis- 
tricis and Metropolitans bóth being down. Foreign traction 
issues move in the same direction. Brazilian Tractions have 
lost 2 points. British Columbia Electric debenture is simi- 
larly down. Mexicans are flat once more, falls of one to two 
points occurring in the stocks and bonds of the Utility com- 

anies. There is no enterprise, no brightness. For these one 

as to go outside the Stock Exchange. Into the sunshine 
where, even now for instance, a boy's impatient voice shouts, 
„Put away that silly old writing, father, or we shall miss the 
boat for Sark! ” . 


SHARE LIST OF ELECTRICAL COMPANIES, 


Hows ELmorRiciTY CoMPANINS 


Dividend Price 
— Aug. 11, Yield 
1917, 1918. 1919. Rise or fall. p. o. 
Brompton eo ee ee 10 8 — 26 10 6 
Charing 8 Ordinary оо ое 6 4 2 — à 618 4 
do. do. do. 4 Pret... 4 4$ B: — 618 4 
Chelsea ee ee ee ee ое 6 8 — 4 16 0 
di of London өө ee эө 8 8 lla == à 7 4 8 
в до. 6 per cent, Pref, ee 0 6 10 = 6 0 0 
County of pu ee 11 ee i i 105 mem 4 10 о 
е D cent. Pret, to 
Mugen Ordinary он ү, Au Nü i zi Can! 

Electrio ee . ee — 
mi do. 0 per cent, Pref.. е 6 6 -r 1 14 16 
Me tan oe ee oe ee 4 6 24 — 8 18 8 
в ый RE E ret. ee 4 44 В t = 7 1 2 

B$. James Mall ee EX 9 10 61 — à 8 0 0 

South ee ee se 6 5 2 — 7 b 6 

South Metropolitan Pref, .. .. 9 1 {6 — 616 7 

Westminster Ordinary .. .. 9 8 58 — 7258 

TELEGRAPES AND TELSPHONBRS, 

Anglo-Am. 1, Pret eo se 6 6 95 — 6 5 6 
do. 29 : eo ee là 88/6 — 7 8 0 

Ohile Tel one ee ee ee 8 8 6 = 6 18 6 

Cube Bub. [] ee ae ee 7 3 10 — +8 18 4 

Bastern Ex РР oe EET 8 595 — * 4 0 

Eastern Tei. Ord. v cm. 8 8 159 — *5 0 4 

Glode Tel, and T. Ord. ec ee 3 8 1 — *5 5 10 

do. do, Pref, ee se 6 6 1 = 6 18 6 

Great Northern Tel. e e N 29 — 714 5 

Indo-European „% „ M. 18 — 618 4 

Marconi oe ee ee ee 20 25 53 — E 4 1 0 

Oriental Telephone Ord, .. .. 16 10 9 — 4 9 0 

United R. Plate Tel. es T 8 8 7 — *5 B 8 

West India and Panama  .. 1/8 1/8 1 — 4 11 0 

Western Telegraph ёе o 8 8 16} — *418 9 

Нома Rans, 

Central London Ord, Assented .. 4 4 683 — 860 

Me tan ee ee ee ее 1 1 244 —1 2 0 
Q. District es ee a Ми m = ? Nn 

tri Ordinary ee — 

паски ОО A Nil Nil 9J- IM Nil 

do. do,  Inoome .. 4 5 96 + 4 *b 4 g 

FonEieW Trams, 40. 

delaide Sup. 6 cent, Pref. .. 6 6 5 — 600 
Aale isg. Trans. First Pret, .. 53 Nil BÀ + od — 
do. do. Фа Pref, ee XY — 21 = ome 

do. do. 6 Deb... . 6 6 ua = 7 13 10 
Brasil Tractions ee oo ee те — — ‘es 

Bombay Electro Prof. Riß. Pio 6 5 6 — 3 0 

60. Pfoe. — 

ä do. Preferred Nil 2 à — 5 5 8 
do. do. Deferred Nil Ni 42 — Nil 
caus do nt Bonds NANI 583 = Tan? 

5 per cent. Bonds.. i i = 

мене o Dor cent. Bonds. Ni RH 855 4 N Т 

ht mmon ee ee 1 — 

мане penc uu. d. NI Nil 483 —2 Ni 
do. ist Bonds.. .. Nil Nil 63 —1 2 

MANUFACTURING | COMPANIES, 
boook & Wilcox „ 15 16 88 — d 429 

Баро Aluminium Ord. .. 2% 10 10 1 = 6 8 1 

British Insulated Ord. ee ee 95 194 2: =, ie 6 1 0 

Oallenders ee ee ее өө 95 95 94 — 6 11 7 

do. в эе ee ee 6 64 — 6 8 10 
Castner-Ke er ee ee ee 96 90 2 — 7 5 6 
Edison-8wan, ''A" TIT LL 1 = 600 

do. do. 5 per cent. Deb. oe 4 5 19 — 6 5 9 

Nleotrio Construction ee ee 10 10 ] — 818 OQ 

Gen. Bleo. Pref, ее eo ee 6 63 11 — 6 10 0 

do. Ord, oe ee ee — а 23 — , *5 0 0 
Henley ee ee ee өө өө == Ё 6 8 0 

do. 2 Pret.. eo oe ee $à $á 2 — 6 0 0 

India-Rabber ee m ee ee 10 10 17 — *5 15 1 

Riemens Ord... eo ee ee — 10 = €? 13 9 

Telegraph Con oe өө ee и 20 95 — 417 0 


* Dividends paid free of Income Ter. 


MARKET QUOTATIONS, 


It should be remembered, in making use of the figures 
in the following list, that in some cases the тара ынаа 
and they may vary according to quantities and other Circumstances 


Tuesday, August 12th. 


TIMER NIC PR гыш Пу ты 


CHEMICALS, & Latest Ролан 
3, ас. Price, [шим 
а Acid, Oxalio ee ce ee ee per lb. 1/5 š 
a Ammoniac Hal oo oe ee per ton £80 X 
а Ammonia, Muriate (large crystal) " £18 i 
a Bisulphide of Carbon ee ee 51 oe s 
a Borax .. ee es oe es [T] 439 is 
a Copper Sulphate ee oe oe " £46 , 
а Potash, Chlorate oe ee ee per lb. 178 
a ’ Peroblorate ее oe a 1,3 
а Shellac ee ee Фо ee per cwt, 422 10 507% der 
а Sulphate of Magnesia .. . рег ton #15 Р 
а Sulphur, Sublimed Flowers " £28 Е 
a » Lump ee os ee M" 220 i 
a Soda, Chlorate ее es (x) per Ib. Sd. "P 
a [T] Crystals ee ee ее per ton 170/- ee 
a Sodium Bichromate, casks ee per lb. es к 
METALS, &с. 
c Brass (rolled metal T to 12° basis) per Ib. 1/1id. ld. dee. 
c „ Tubes (solid drawn) ee " 1/4; to 1/5 gd. dec. 
c [T] Wire, basis ee ee ee [I] 1 / i gd. dec, 
c Copper Tubes (solid drawn) " 1/6; jd. dec, 
g » Bars (best selected) .. per ton £115 e 
g [T] Sheet ee eo ee н £145 
g [T] Rod . о ee ee ee [T] £113 7 
d n (Electrolytic) Bars i» i 2118 £7 dec. 
d n " Sheets " £151 £7 der. 
d " Wire Rods [T] £1:6 47 dec. 
d „ Н.О. Wire per lb. 1/44 is 
f Ebonite Rod oe ee oe ee LJ 8 / oe 
T Sheet ee ee өө $5 2/6 IT 
n German Silver Wire T T " 2/6 “ 
Һ Gutta-percha, fine.. ee ee " 10/- to 11/ 
h India-rubber, Para fine .. a " 215% 1d, фес, 
í Iron Pig (Cleveland warrants) .. рег ton Nom. T 
» Wire, galv. No. 8, P.O. qual. 1 £42 " 
g Lead, English Pig oe oe oe Т £16 30/ 1ле, 
g Mercury RA ex BS es per bot. £23 10 to £24 os 
e Mioa (in original cases) small .. per lb. ga. to 4/6 
€ n" n „ medium Ш 5/- to 10/- 
€ y " » large " 12,6 to 25-/& up. 
d Silicium Bronze Wire .. . per lb. 1,73 L 


г Steel, Magnet, in bars „ рег ton Je 
g Tin, Block (English) ee eo »" £9€3 to £204 £2 dec. 
R y Wire, Nos, 1 to 16 ee eo per lb. 4j- m 


Quotations supplied by— 

g James & Shakespeare. 

h Edward Till & Oo. 

i Bolling & Lowe. 

1 Richard Johnson & Nephew, Li. 
n P. Ormiston & Bons, 

Р W. F. Dennis & Oo. 


а G. Boor & Co. 

с Thos. Bolton & Bons, Ltd, 

d Frederiok Smith & Co, 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Oo., Lid. 


Aeroplane Wireless Control.— The possibilities à 
wireless control of aeroplanes, which will render it no 11 90 
necessary for a pilot to accompany his plane. are recounted by | 
Jean Parzis, who in the World's Work, says: In the early days 0 
1918. thanks to the sympathetic assistance of M. d' Aubizny. 
President of the Interministerial Commission of Civil Aviation? 
Paris, some French oflicers secured authority and facilities 100 
the French Ministry of War to carry out a series of trials wit 
" Telemechbanism " mounted upon some bombing machines p^ 
at their disposal. Telemechanical control represents the operatic? 
of apparatus from a distance and at will. In the present iem 
the object to be attained involved replacing the pilot's manip І 
tion of the controls of the aeroplane, as well as the comma » 
the motor, by means of electro-magnets actuated by E 
waves transmitted from a point outside the aeroplane. 15 
first experiment a pilot stationed on the ground was able to in : 
the aeroplane to manwuvre at a distance of several En A 
This end was achieved with a low-powered plant capable of | pu 
carried in a motor-car or even by an aeroplane. The On 
apparatus mounted in the aeroplane comprised the pee 
together with amplifiers of variable frequency, аѕ well as 1910 
butors of the usual type. During the month of September. fait 
an aeroplane equipped with an automatic stabiliser comple m 
circular flight of 100 kilometres (624 miles) without being сар? 
by the wind or violent cross-currents of air. 


“ » ___4 Beldalite " Was 
Beldalite" Moulded Insulation. ipae das e 
primarily designed for the production of high-tension distribu P 
its low coefficient of expansion, coupled with its stability BUR 
fluids, has rendered some service towards solving various insulat ү 
difficulties met by a prominent motor manufacturer. Any 1155 
insulated brush-holder stud can be produced by means of жс 
and it might prove of interest to motor manufacturers to 10 А 
vate the merits of Bedalite " as compared with other n 
insulation, whether built up or otherwise. Its average dielec * 
strength is 20,000 volts per millimetre, and its makers 10 0 
stringent tests to all pieces before dispatch. A further m 
merit ів the intimate contact Beldalite makes with metals f the 
moulded. In some instances, an actual saving in pr oduction h 
metal parts may be effected by the manufacturers, owing h 
fact that the parts to be insulated are far better left in the roug? 


To 
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THE ELECTRICAL CONTRACTOR IN SWITZERLAND. 


By E. P. BENNETT. - RI Жш — RE га 


Tue idea that electricity abounds throughout the 
whole of Switzerland in unlimited quantities, 
generated at very low cost by power derived from 
the many rivers and waterfalls, is probably held by 
a vety large number of ELECTRICAL REVIEW readers. 
In fact, we have often heard the remark that were 
we living in Switzerland we should all be confirmed 
and regular users of everything electrical—lighting, 
heating and cooking; homes, offices, workshops and 
factories would all be fully equipped with electrical 
appliances of necessity and luxury. Hotels, for cer- 
tain, would be nothing less than electrical exhibi- 
tions from basement to top floor. To those who 
have not an intimate acquaintance with the facts, 
let me say that the actual position here is nowhere 
near the popular notion. We should, however, be 
correct in saying that the possibilities exist for this 
electrical Utopia. The rivers are ever flowing with 
a strong current, exerting unlimited power; the 
waterfalls are numerous; the country is adapted for 
short-distance transmission, and the people are pro- 
gressive and ready to take advantage of their unique 
natural resources. But the restrictions now in force 
on the consumption of energy are many. Electric 
radiators, irons, and other appliances must be 
strictly limited to certain loadings; the lighting peak 
must be carefully watched; cooking ranges and 
other heavy-current consuming devices come under 
the ban of a special set of rules. In fact many of 
the hydro-electric stations are fully loaded and dis- 
tributors worked to their utmost capacity. House 
wiring, to our solid wav of thinking, is very primi- 
tive; internal cables are small, the protection 
afforded by the wiring system 15 inadequate, and the 
wiring is insecurely "installed and finished off by 
runs of flexible cables in such lengths as would cause 
grave misgivings in the minds of our own supply 
companies and fire authorities. 

These remarks are based upon personal observa- 
tions in the larger cities and towns of the country, 
the only exception being, perhaps, in some of the 
mountain hotels, which are electrical exhibitions in 
miniature of real interest. It is only to be expected 
that plans are in operation or in the making to 
remove this limitation of energy supply, and I am 
certain that in the near future this country will be 
the show place for electrical operations. 

To help this work forward an electrical Вов 
say, at Berne, of home and foreign manufactures 
of electrical appliances and machinery would prove 
a great success. The idea is one for international 
exhibition promoters, who would do better in this 
thriving industrial and progressive agricultural 
country full of wealthy and well-educated and 
friendly people—anxious to use the natural resources 
of their homeland—than in some of the more dis- 
tant centres which seem so attractive. At the same 
time I would like a selection of our own contractors 
representing various parts of the country to go оп a 
real business tour of inspection, visiting Geneva, 
Lausanne, Berne and Zurich with the set purpose 
of obtaining a few ideas as to the way in which the 
Swiss contractor’s business is run and his establish- 
ments are equipped and managed. The back-street 
shop, with all its disadvantages and grime, does not 
exist; porous pots and coils of cable do not enter 
into the Swiss scheme of decoration, and I must con- 
fess that after some years’ acquaintance with. our 
own contractor's shop the local establishments 


came to me as a pleasant and interesting surprise. 
lf there is a main street in a Swiss city of more 
than usual importance—there you find the electrical 
contractor. His establishment presents a good 
appearance, with a well-designed front and attrac- 
tive name-plate, a clean window with oak panelled 
interior, dust-tight except where the window forms 
part of ‘the design of the shop, through which you 
have a good view of a well- arranged showroom and 
reception room. Here you find panelled walls with 
selected fittings displayed—just a few, but in the 
right position "and situated in correct surroundings. 
Polished air-tight show-cases fill certain recesses full 
of show pieces in good condition and finish. The 
polished floor space is large, and little polished 
island counters are spaced ‘down the shop at in- 
tervals. Good and comfortable chairs are in 
abundance. The floor is usually of oak parquet, 
and the whole interior is finished to pre-arranged 
design; a few good floor standards are displayed, 
and on the ceiling slung from oak beams you find 
just enough good fittings, well balanced and all 
complete, ready to light up on demand. Smart oak 
containers are provided for gift catalogues. 
Pen, ink and writing pads are in evidence, and a 
telephone is provided for the use of clients. Every- 
thing is in place and scrupulously maintained оп the 
floors above, where one finds a series of show- 
rooms to inspect; in each room are selected appli- 
ances; nothing is crowded, and, above all, the in- 
specting clients’ comforts are not ignored. ` The 
shop assistant is usually a well-dressed lady with 
ample knowledge of salesmanship and certainly of 
good deportment. For technical answers a man is 
within easy call, who can give all information re- 
quired concerning matters other than sunoiy: р 
sales. - 

To meet the expenses of these establishments: a 
good business 1s done in portable appliances, lamps, 
shades, and sundries. 

The contractors ‘‘ get together in respect of 
selling prices, their union covering boycotting 
methods for defaulting members, and, more impor- 
tant still, securing for the trade its legitimate: m- 
terests. For instance, should a department store 
having no contracting ‘branch offer certain electrical 
goods for sale, you may be certain those goods find 
no buyers in contracting circles; nor are they con- 
tent to handle and fix goods so. purchased. These 
methods seem to secure for the contractor the bulk 
of the sundries sales. 

In some instances contractors have their estab 
lishments in the centre of residential districts; ‘here 
they do not spoil the locality by opening a shop, but 
give an intimation of their profession. by a neat 
brass plate. The interior of the house is then trans- 
formed to appropriate design, and appliance and 
fittings salons are opened. Visiting clients view 
all they wish to see from an easy chair or central 
lounges, and I must say that if the richness of the 
contents affords any criterion, a large and profitable 
business must be the result of their speculation and 
lavish expenditure on the premises devoted to creat- 
ing interest in things electrical. | 

] rather envy the Swiss contractor his foresight 
and initiative in this direction, and only hope we 
may in good time copy from the best of his methods 
and bring up the standard of our contracting shops, 
shall I say, in keeping with the quality of our con- 
tractors’ actual work of installation where, without 
doubt, we are a long way ahead of anything that 
can be found (generally speaking) in the oun mn 
which and of which I am writing. 


РЫ E akoa 
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NATIONALISATION OF GERMAN ELECTRICITY 
|». SUPPLY WORKS. | 


Proposed expenditure of £50,000,000 on Expropriation. 


AS was mentioned in our editorial columns last week, a 


Bill has been introduced in the German National Assembly 
for the socialisation of the supply works in that country, 
the development of high-pressure long-distance transmission 
lines, and the promotion of hydro-electric works. At 
present there are over 4,000 supply works distributed 
throughout the country. Although a plant capacity of 
5,000 Kw. is put as the minimum limit of a works which 
can be converted into national property, it is obvious from 
the text of the Bill that stations of lower powers can also 
5 by the State. An abstract of the Bill is as 
follows :— | 


The * Empire" is empowered to take over in return for. 


the payment of suitable compensation (1) the property in 
installations which are intended for the transmission of 
electrical power at a pressure of 50,000 volts and upwards : 
(2) the property in installations (electricity works) which 
have an installed machine capacity of 5,000 Kw. and 
upwards, which are in the possession of private under- 
takers and do not serve for the production of energy for their 
own purposes; and (3) the rights held by private under- 
takings for the utilisation of water powers for the production 
of energy with a capacity of 5,000 Kw. and over, inclusive 
of the property in the installations erected in the exercise 
of these rights. All the installations and equipments which 
form an economic unit with the power station belong to the 
electricity works in the sense of No. 2 ; and present owners 
can demand that there should be also taken over such 
installations and equipment as would become unutilisable 
by them on the transfer. 

Installations of the kind mentioned under No. 2, which 
are owned by a joint stock or other company or corporation, 
are considered in the sense of private undertakings, also if 
Free States or unions of communal authorities are interested 
in them, either directly or through other companies or 
corporations. In such cases the interested Free States and 
communal unions can demand that the electricity works 
taken over by the Empire shall be transferred to a company 
in which they will be interested to an extent corresponding 
to their prevailing participation in the electricity works. 
These regulations also apply to the rights and installations 
in connection with the utilisation of water powers according 
to No. 3. 

The rights and duties devolving upon present owners in 
relation to third parties, will pass over to the State on the 
taking over of the works and installations; rights of 
reversion, &c., are extinguished—working contracts and lease 
contracts terminate with the transfer of the works and 
rights to the State, and the latter has to pay suitable com- 
pensation to the lessees. 

The compensation to be paid for the acquisition of the 
works consists in the cost of establishment having regard 
to suitable provision for depreciation, The compensation 
for taking over rights for the utilisation of water-power, 
consists in the recoupment of expenditure incurred by the 
interested parties in regard to the rights to be taken over ; 
the compensation for the dissolution of a working or lease 
contract is the recoupment of the damage caused through 
the dissolution, but not for lost profits. 

The Empire can demand that electricity works, also if 
they do not fall under No. 2, shall be transferred to 
companies in which the Empire is interested. The 
existing owners of the works to be incorporated are to 
participate in the company conformably to the value of the 
works; as an alternative, they can apply for compensation.“ 

If a contract between the interested parties concerning 
the transfer and incorporation of installations and rights is 
concluded, the taking over proceeds on the basis of this 
agreement. If, however, an agreement is not reached, 
arbitration is to be resorted to so as to determine which 
installations and rights are to be acquired by the Empire 
or to be embodied in the company, and under what condi- 
tions; right of appeal against the decision of the Court of 
Arbitration as to the amount of compensation or participa- 


tion is admissible to a High Court of Arbitration constituted 
in connection with the “ Imperial" Financial Administra- 
tion. The property in the installations and rights passes 
into the possession of the Empire or company on the award 
being announced to the interested parties and in accordance 
with the decision of tne Court. 

The Minister for the Treasury and the departments 
directed by him, are authorised to demand information at 
any time concerning all circumstances of a legal, technical, 
and economic kind, which appertain to the installations 
and rights. The obligation to impart information is placed 
upon owners and lessees and persons interested in or 
managing such installations or rights ; and the information 
can be called for either by public announcement or by 
inquiry of the persons concerned. The Minister for the 
Treasury and his departments are empowered to inspect 
papers and books, in order to ascertain important data, 
together with works and other premises, concerning which 
information is required. 

The Empire, on the ground of public welfare, can grant 
the right for the expropriation or limitation of ground 
property for an undertaking, in return for full compensa- 
tion, which is intended for the production, transmission and 
distribution of electrical energy, and for the exercise of 
which the right of expropriation is required. Penalties, in 
the form of fines and imprisonment, are provided for in case 
of the intentional withholding of information. A credit of 
up to £50,000,000 is placed at the disposal of the Minister 
for the Treasury for carrying out the terms of the 
proposed law. 

The publication of the text of the Bill has been almost 
immediately followed by complaints on behalf of the Free 
(Federal) States that the measure contains too much 
obscurity, and requires amendment. The States attach 
special value to the fixing of a tariff for the services to be 
rendered, a more detailed definition of the extent of the 
socialisation, and the transport of electricity to the places of 
consumption. It is contended that the Bill must be 
postponed until these points are cleared up, that the States 
should participate by means of a Council in the delibera- 
tions concerning the socialisation of various works, and 
that the expropriations should take place, not through the 
Empire, but by the States individually. 


AN EXTERNAL PROGRESS DEPARTMENT. 


By LESLIE G. TOPLIS. 


THE transmission of a manufactured product from the 
abstract in a designer’s brain to the concrete in the user’s 
possession, is a series of physical and psychological pro- 
cesses, each of which has from time to time been given 
serious attention by students of manufacturing organisation. 
Systematic production has been raised practically to the 
level of a science, treating all individual operations in rela- 
tion to themselves and to each other, and ensuring that the 
passage of the product through “the works” is carried out 
with the maximum efficiency. Again, the organisation of 
salesmanship within recent years has brought this section 
of the “transmission” to a more efficient level, although 
the controlling factors, being more psychological than 
physical, it has not reached so effective a standard as that 
obtainable in dealing with production alone. It is not, 
however, the object of this article to deal with this section 
of the subject, but to confine attention to a still weaker 
link in the system—namely, the connection between pro- 
duction and the market, between the technical and the 
commercial, or, in other words, the works and the sales 
depót. 

Losses here are proportionately heavy ; not that there is 
anything in the nature of a direct ‘ resistance“ existing: 
but that, in a greater or lesser degree a counter E.M.F. 18 set 
up, à purely pyschological condition, the result of differential 
outlook of the personal elements. To those at the works 
who daily hear and see nothing but of the firm“ and the 
article it manufactures, there comes in time, even though 
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there has been previous association with other concerns, a 
subconscious thought that the whole of the market is 
dependent upon them and their efforts, On the other hand, 
the salesman, struggling in the midst of a turbulent sea of 
commercialism, is so constantly reminded that his firm is 
but one of many, and, perhaps, an insignificant one at that, 
that he subconsciously feels that his own people are becoming 
out of date, losing ground, and, therefore, loses confidence 
in an undertaking he was once proud to represent. 

It is with the idea of eliminating this atmosphere as 
much as it is possible that the writer suggests the intro- 
duction into manufacturing concerns of what may be called, 
for the want of a better term, an Exiernal Progress Depart- 
ment; a department that would act as a link between the 
works organisation on the one hand, and the sales organ- 
isation on the other, whilst maintaining, as far as possible, 
a detached attitude therefrom. Wherever there is an 
opposition of views in regard to a definite question, there 
are claims for and against by both parties ; therefore, as a 
foundation for such a department, an absolute understanding 
of the position of the claimants is necessary. Such a 
department would act, more in an advisory than a dictatorial 
capacity, and would present to both sides of the under- 
taking the opposition view in as clear a language as can be 
appreciated by them. At the same time both parties would 
present to the department their difficulties and “ reasons 
why " in relation to all matters of manufacture and 
sale. 


The above is but a general outline of what would con- 


stitute the foundations of this department, the essential 
feature being that whoever acte in the capacity shall be 
thoroughly conversant with the whole of the transmission 
outlined above. 

Having established a thoroughly sympathetic relation 
between the two branches of the organisation, developments 
may be continued further. 

Taking a concern manufacturing electrical switchgear as 
an example, it should be possible, from technical details 
supplied by the works, to have prepared in not tootechnical but 
thoroughly logical language, publications dealing with every 
individual manufacture produced. Catalogue specifications 
or “ House Organs " rarely answer this purpose, their object 
being usually to give definite facts but not a reason 
why.” To illustrate this point more fully, it should not 


only be possible for a salesman to state, in dealing with a 
particular type of switch, that such and such a current per 
sq. in. of contact surface has been allowed for, but why, 
also what standard, and so forth, has been adopted as a basis. 
In short, it should be possible for the salesman, in a meta- 
phorical sense, to pull the whole of the product to pieces for 
the inspection of the buyer, and present to him, in straight- 
forward language, why the article he is submitting for sale 
is designed on the lines that it is. 

It is in the disassembling of the article, in this sense, on 
presentation to a prospective buyer, that in numerous cases 
valuable criticism can be obtained. The buyer possibly 
finds that the article falls short in a detail necessary for a 
particular application, and mentions the failing ; it should 
be noted and eventually find ite way to the department for 
submission to the works. It is not suggested that any 
trifling variation should be immediately adopted, simply 
because the product fails to comply with a particular person’s 
requirements ; but all suggestions should be considered by 
those responsible for the design, so that the application may 
be widened to the utmost possible extent. The ultimate 
object of production, as regards electrical manufacture, is 
application, and this fact should never be lost sight of, for 
the greater the application consistent with economic pro- 
duction, the greater the utility and demand. 

A further function that may be allotted to the depart- 
ment, is the study of design and development of competitor’s 


There is a well-known adage laid down for salesmen— 
namely, * Know thy goods”; to this may well be added, 
“Know thy neighbours’.” To those actually engaged in 
manufacture and sales operations there is little time or 
opportunity available to investigate other manufactures 
than those of the firm represented. At the same time, to 
have at hand logical reasons why, when submitting an 
article to a buyer, it differs from, or is superior to so and 
so’s, is to be of a weapon which, if handled 
correctly, gives considerable advantage to the seller. Again, 
any particular improvement in a competitor’s product, 
which may endanger the status of an existing product made 
by the firm, would be investigated by the department and 
handed on to the designs department for consideration. 
After investigation, the sales depot would be advised as to 
how this new form of attack could best be encountered. 


DEVELOPMENT AND STORAGE OF WATER FOR ELECTRICAL PURPOSES. 


By J. W. MEARES, N. l. E. E. 


(Abstract of Paper read before the I. E. E.) 


THE general principles underlying hydro-electric develop- 
ments are very little understood outside the ranks of those 
directly interested. In this paper the subject is examined 
purely from the point of view of delivering, and continuing 
to deliver, water to a prime mover. The problems of low, 
medium, and high heads diller considerably, and each may 
be dealt with in various ways. ‘There is no exact line of 
demarcation between the three stages, but, generally speak- 
ing, low heads involve the use of pressure or reaction tur- 
bines, often subinerged, with suction or draught tubes connect- 
ing the outlet with the tail race, from about 3 ft. as а 
practical limit up to 80 or 100 ft. High heads are dealt with 
by the jet impulse type of wheel exemplified by the Pelton 
wheel, from a possible 5,000 ft. or so down to 300 or 400 ft. 
Between these two extremes lie the medium falls, using im- 
pulse turbines of various types according to the head. In 
America this type of wheel is little used and jet impulse 
wheels are mostly used. 

At the most economical load the efficiency of various types 
of hydraulic turbine or wheel varies from 85 to 90 per cent. 
in large sizes, while the corresponding overall efficiency of 
alternators, including excitation losses, will be from 95 to 
97 per cent. Thus the overall efficiency under the most 
favourable conditions will vary from 81 to 87 per cent. For 
practical industrial purposes it will be sufficient to assume the 
overall commercial efficiency, E, of the plant M to be: 


For 500 xw.  .. "m . . 74 per cent. 
„ 1,000 „, i dee x X6 ji 
5900 у 8 y 
E - Gu. oem ee DU Ве 
i$ 9; , and over ... .. 82 53 


Using the cusec for a flow of a cubic foot of water per 
second (termed a foot-second in America), we then have: 


E. H. P. output = (cusecs x 62°4 x gross head in feet)/550 x Е/100. 


It is convenient to use a direct conversion factor and to avoid 
decimals of no real significance, as follows :— 


For 500 kw. = cusecs X gross head X 0.062 
1 1,000 LL = 3) 37 a3 x 0.064 
„ 1,500 „ = » v5 „ X 0.066 
„э 2,000 29 = e 3? 33 э х 0.068 
„ 3,000 , or over -, „ „ X 0.070 


For rough purposes it is quite sufficient to take kilowatts = 
cusecs X feet / 15, or B. H.P. of turbine = cusecs X feet / II for 
mechanical power as reliable mean figures, except for small 
installations where the divisor will be higher. Even in the 
inost favourable circumstances the water flowing through the 
turbines i8 only a very variable proportion of that which is 
precipitated on the catchment area. It is therefore necessary 
to refer generally to other factors which affect the problem, 
especially where storage is an essential part of a project. 
Formule for calculating the 1naximum run-off from a catch- 
ment have been devised by шапу engineers, but they all em- 
ploy coefficienta which it is impossible to ascertain without 
a comprehensive study of the nature of the area and the rain- 
fall. It may, however, be accepted that & study of the daily 
rainfall observations over a period of 30 years will give a 
fairly accurate idea of the conditons which are likely to occur 
in future, and if different percentages of run-off are assumed 
for light, medium, and heavy falls, depending on the nature 
of the catchment, a fairly accurate forecast can be made. Аз 
з practical exainple of the method, the following empirical 
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dae been tentatively adopted in the United Provinces 

Light falls under 0.5 in. in 24 hours should be entirely 
omitted unless continuous for several days; falls from 0.5 to 
l in. in 24 hours should be omitted if there has been no fall 
before or after. Falls from 1 to 1.5 in., when not followed 
or preceded by similar or greater amounts, are considered to 
be light. 

Medium falls are those from 1 to 1.5 in. when followed or 
preceded by any but light falls; also all falls from 1.5 to 3 in. 

Heavy falls are those over 3 in., or continuous falls over 
2 in. & day; also all falls of an intensity of 2 in. an hour or 
over. | 


. PERCENTAGE RUN-OFF ASSUMED. 
A B C D E 
p.c pc. pc. p.c. p.c. 


Light falls ... E si 1 3 5 10 15 
Medium falls 3 . 10 15 20 25 33 
Heavy falls 20 33 40 55 70 


A⸗ flat, cultivated and black cotton soil catchment. 
B-flat, partly cultivated and stiff soils. 

C-average catchment. 

D-hills and plains with little cultivation. 

E-very hilly, steep and rocky with very little cultivation. 


The question of evaporation arises wherever long canals or 
lurge storage reservoirs are employed. The actual amount of 
evaporation varies so greatly that no general figure would be 
of the slightest value. Percolation and absorption also ac- 
count for no small amount of the water, but the loss must 
be determined in each case as it arises. The following figures 
are worth remembering in projects involving storage: 314 
million cu. ft. of water will give 1 cusec throughout a year; 
or, taking losses into consideration, about 35 million cu. ft. 
A square mile submerged to 1 ft. gives about 274 million cu. 
tt., and an acre-foot about 43,000 cu. ft. 

The ideal gite for a reservoir is where a stream with a good 
catchment area runs through a fan-shaped valley with flat 
longitudinal and transverse sections. Trial pits alone are not 
sufficient evidence to found a dam upon; the whole align- 
ment should be trenched. Where the catchment is large, 
the valley cultivated, and the flood water escaped over the 
dam itself, it is generally more economical to build the dam 
where the best rock for the foundations is found, rather than 
at the narrowest point of the valley. i 

The economic ae ht of the dam and the line to which 
storage water is to collected depend upon: (a) Require- 
ments for power or irrigation, or both. (b) Catchment area 
available for storage: it is frequently possible either to add 
extra catchment areas at a small cost, where water is 
deficient, or to divert a portion of the area to another drain- 
age when it is in excess of the requirements and there are 
difficulties about the escape. (c) Rainfall on and the actual 
run-off from the catchment. (4) Nature of the submerged 
area, where extra height may involve on the one hand the 
eubmergence of valuable property or, on the other hand, an 
extra to 100 per cent. of storage capacity. (e) Nature of 
the seasons; in some places the run-off may vary from zero 
to nearly 100 per cent. of the rainfall. 


Kilowatts 
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Беа. 1.—Typicat LOAD CURVE. 


It is sufficient to assume here an overall efficiency in the 
plant of 76 per cent., giving straight-line '"'curves." With 
this efficiency 1,000 kw. requires a flow of 15.54 cusecs under 
1,000 ft. head, or 15,540 cusec-feet under any other head. 
With the assumed head of 1,000 ft. this flow of 154 cusecs 
represents (in round figures and exclusive of evaporation and 
percolation) 14 million cu. ft. & day, 41 million cu. ft. a 
month, 490 million cu. ft. a year, to maintain 1,000 kw. con- 
tinuously in each case. For any other head the storage will 
vary in inverse proportion, while for any other value in kilo- 
watts of continuous output it will vary in direct proportion. 


Now 1 RW. for а year represents 8,760 в.о.т. units, so the 


above 1,000 Kw.-years give 82 million units on the assump- 


tion of 100 per cent. load factor. The amount of storage is 
therefore directly proportional to the units generated, what- 
ever the load factor may be; for.if the load factor is 50 per 
cent. it follows that 2,000 xw. of plant can actually be main- 
tained by the above quantities on the assumed head, while 
the output in units will be unaltered. | ИУ 
The function of water storage is, on the one hand, increase 
of power throughout the year or the dry season; on the other 
hand, regulation day by day. The latter may in favourable 
conditions also enable the size of the plant to be substantially 
increased. The incidence of the rainfall, the rate of evapora- 
tion, the natural possibilities of the. ground, and the load 
factor of the plant all enter the argument. The amount of 
storage that will serve to give (say) 1,000 kw. for a year on 
1,800 ft. head would give the same for a month on 150 ft. 
and for a day only on 5 ft. Within ordinary limits of capital 
cost a project 1 ang entirely on monsoon storage, with 
no appreciable inflow during the greater part of the vear. is 
impracticable except on high heads. Where a moderate flow 
of water is normally available under a high head, storage on 
a large scale may be used to supplement the flow at seasons 
of low water, provided that the excess flow in flood times can 
be depended upon to fill the reservoir. Thus a flow of 15 
cusecs under 2,000 ft. head will give 2,000 Kw. continuously, 
or considerably more on ordinary load factors. If this flow 
is the minimum, much water will be running to waste at 
other times, in the absence of storage. Assume the average 
flow throughout the year to be 45 cusecs, then the excess : 
cusecs can be stored. It would amount to 950 million cu. it. 
in the year, but, as there would be a draw off whenever the 
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. Ба. 2.—HYDRAULIC LAY-OUTS MET WITH IN PRACTICE. 


flow diminished, only a proportion of this storage capacity 
would be actually required. It would sufüce to give a fur- 
ther 4,000 xw. continuously, so the whole plant, assuming 
a 50 per cent. load factor, could be 12, 000 kw. Со: 
Where a moderate minimum flow is combined with a 
medium head, storage on the same large scale can be utilised 
to impound the excess flow within limits. If the minimum 
flow 18 equivalent to 2,000 Kw., say 100 cusecs on 300 ft. 
head, and the average flow is 200 cusecs, the whole of this 
excess could not be stored without undue expense; but a 
resrvoir of. practicable size would enable larger plant than 
2,000 KW. to be installed. Where rainfall is fairly regular, 
except for a few dry months, storage would act as a reserve 
to tide over the dry period with larger plant than the 
minimum flow could deal with. Assume 1,000 million cu. ft. 
of storage. Then, on 300 ft. head, this is equivalent to 54 
million KW.-hours. In the first instance this would mean an 
extra 800 KW. working continuously for nine months; in the 
third case it would keep 2,400 Kw. at work for the three dry 
months; subject in both cases to the load factor, which 
would allow more plant actually to be installed. It gener- 
ally comes about that on medium heads storage can only be 
utilised as reserve against drought, or against breakdown in 
the water channel where one is necessary, and not for in- 
creasing the peni capacity greatly above that maintained hy 
the normal flow. For regulating purposes, however, it can 
be exceedingly useful, especially where the load factor is bad. 
Thus, in the case of a small plant, if the daily maximum 
load over the lighting peak is three or four times the average 
load, and the normal minimum flow can be depended upon 
at the forebay, very little storage will be of value, A mini- 
mum dry-season flow of 20 cusecs and a head of 500 ft., 
equivalent to 630 Kw. generated, is capable of generating 
15,000 units per diem, if it can be utilised. The load curve 
(fig. 1), squared for convenience, shows a peak load of 1,800 
KW. for an hour, and the load factor (i.e., ratio of the area 
of the curve to its ehclosing rectangle) is 34 per cent., so that 
14,700 units are generated altogether. The dotted line shows 
the power which the flow can generate, while the shaded 
areas represent the periods when excess water is being stored 
and drawn on respectively. Between midnight and 17 hours, 
5.700 units are actually generated, while the flow is capable 
of giving 630 x 17 or 10,700 units. Therefore 5,000/10,700 of 
20 cusecs or 9.35 cusecs can be stored. This in 17 hours 
amounts to 570,000 cu. ft., which will more than supply the 
extra 4,600 units between 17 hours and midnight. Мапу a 
small proposition has been turned down for lack of under- 
standing this valuable application of storage. Generally large 
scale storage is impracticable on low-head plant, i. e., although 
there may be a considerable reserve behind a dam, either 
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eeding directly into the turbines or further up-stream, it із 
m y no more ‘than suffices for regulation. The enor- 
mous volume of water required to maintain a large unit of 
plant for even a core would render euch a proposition com- 
rcially impossible. 

Hydro electric plant must be placed where the ground 
admits, and designed to suit it. us it may happen that a 
high fall cannot be develo conveniently as a single station, 
but can be utilised in the form of two stations in series. 
Fig. 2 shows the varieties of hydraulic lay-out met with in 
practice. In high-head schemes, in order to get the most 
suitable fall with as short a length of pressure pipe as pos- 
sible, it is almost always necessary to carry the water for a 
considerable distance in an open channed (fig. 2, a) which 
offers a weak link in the chain, and duplication is impossible, 
though occasionally two or more separate sources of supply 
may be tapped bv different routes. 

o allow for fluctuations of load a forebay at the head of 
the pressure pipes is essential, unless water is so plentiful 
that an excess is always running to waste at this point. Thus 
if the channel can deal with a steady load of 2,000 KW., and 
the peak load averages 2,500 Kw. for two hours, there must 
be at least 1,000 Kw.-hr. stored in the forebay. Ор 1,000 tt. 
head this amounts to about 56,000 cu. ft., which is of no 
practical use as à reserve against a temporary breakdown in 
the channel or at the headworks, and wherever possible a 
acheme of this nature should have enough storage at the 
pipe head to tide over at least a few hours’ stoppage from 
such causes. In some cases of steep ground it is possible to 
locate the power house so near to the headworks, even with 
high heads, that the water can be carried in pipes the whole 
way. without an open channel (fig. 2 b). Here the risk of 
breakdown is à minimum. Ап intermediate case between 
these two extremes is where the distance from reservoir or 
headworks to power house is considerable, but a channel 
cannot be constructed owing to the slope of the ground. In 
Ametica the usual method of dealing with such problems is 
to use wood stave pipes for the upper part of the pipe line, 
with a surge tank at the junction of these with the steel 
pressure pipes, where the steep fall begins (fig. 2 c). The 
surge tank consists of a reservoir, elevated to the level of the 
water where it enters the stave pipes, connected to the 
junction. With medium heads where many rapids occur in a 
short length of bed it may be possible to pipe the water 
direct from tha stream to the power house (fig. 2 d), with a 
forebay interposed to prevent detritus getting into the pipes. 
In several American schemes either the whole power house 
ia located at the bottom of a shaft cut down vertically in the 
rock behind the fall (fig. 2 e), or the turbines are placed in 
such a shaft and operate generators on the surface. Some- 
times the pressure pipes can be led directly into the reser- 
voir (fig. 2 f) or into a forebay constructed immediately above 
the fall; a short canal at most is required, and as it must 
be of large carrying capacity there is a great saving in such 
a natural fall. : ; 

Where the river has a considerable bed slope, or rapids, it 
may be necessary to carry the water for miles in a canal 
(fig. 2 g). Occasionally a medium-head plant may be worked 
directly from a reservoir behind a high dam (fig. 2 h), but in 
such cases there will obviously be very large variations of 
head to contend with, sometimes from full head to none at 
all; generally such a reservoir will have been built primarily 
or irrigation purposes, so that beyond a certain minimum 
the flow is strictly regulated according to season. This de- 
tracts from the commercial value of any such scheme. 

In the case of irrigation canals, falls of from 3 to 10 ft. are 
not uncommon, and can be developed by taking a feeder 
channel as a by-pass to the power house, continuing as the 
tail race back to the canal below the fall (fig. 2 i). _Some- 
times a subsidiary canal (generally in the form of a tail race) 
will enable two neighbouring falls to be combined so far as 
the turbines are concerned (fig. 2 j). Larger heads, but 
still of the low type, may occasionally be developed, where 
Irrigation requirements permit, by discharging part of a high- 
vrl canal through turbines to a low-level canal (fig. 2 k). 
n 
already described for medium falls (usually as fig. 2 1)— 
always bearing in mind the ever-increasing size of channels 
and pipes as the fall decreases. In addition there are various 
schemes in which a dam is placed across a river not to store 
water but to obtain head. Here the water is fed directly 
from the dam to the turbines (fig. 2 m). which in some cases 
are placed inside a hollow dam. Great variations in the level 
of the head and tail waters are often a feature of low-head 
river developments, and floods are a serious menace. In 
fome cases double turbines are installed, one for the maxi- 
mum head and the second for the reduced fall. Flood gates, 
with eben irrigation canal headworks, are required to deal 

normal rises. ^ - | ч 
ES liability of bringing down mud and debris from the 
head 404, supply to the turbine wheels increases with the 
2 the torrents take the place of larger rivers, and its effect 
epóniing 2601 buckets also increases with the head and the 
Under a head of 1,500 or 2,000 ft. is r eon et o i 
and fine strainers: sh a is most destructive. Coarse 
aud they eh ners should he provided in forebav reservoirs. 
N TS ould be of euch breadth that the full flow reanired 


in is often overlooked. The forebay should 
pointe баней or duplicated to admit of cleaning out. Small 
sn may spell the difference between success and 


e case of rivers, low falls may be developed on the lines 


partial failure, though much depends on whether clear or 
dirty water is generally brought in. High heads need 
the most careful treatment; medium h may or may 
not need complicated forebays, and with low heads a plain 
tank is generally sufficient. Apart from the question of cost 
there can be no doubt that the ideal arrangement of pressure 
pipes is self-contained units of pipe, turbine, generator and 
step-up transformer, just as in modern steam practice. 
Where very large units are involved no other arrangement lg 
likely to be used, and on low heads no other arrangement is 
generally possible. The diameter of a short pipe.on.a mode- 
rate head may be such as to give a velocity as high as 0.1 
м (2gH) or 10 per cent. of the spouting velocity. The loss of 
head with such velocities would soon become too great, and 
about 3 to 4 ft. per second is a good average. On high heade 
9 to 12 ft. per second in the smallest sections is about the 
limit used. In а good many instances pipe lines have been 
brought straight to the power house, and the turbine and 
generator mounted over the tail race in the same alignment, 
as In fig. 3. but the arrangement in fig. 4 is preferable. 

With very high heads comparatively small pipes of great 
strength are required. Carnage to site is an expensive 
matter, it therefore pays as a rule to keep down the weight 
of individual loads, and to use a single pipe for each turbine. 
It is, however, often advisable to interconnect the various 
pipes at the forebay. Each pipe should be capable of being 
instantly closed at the forebay in the event of à bad blow-out, 
either by an automatic valve or by electrical control from the 
power house. Each pipe must also have am isolating valve at 
the forebay or a gate in the forebay. Air pipes and filling 
valves may also be required. A single pipe to serve two or 
more units by means of a receiver at the power house is not 
ordinarily recommended. Where individual pipes serve each 
wheel it is advisable to interconnect them at the о house, 
so that generating units can be cross served. is involves 
extra expense in isolating valves, but is generally worth it. 
It is not an identical proposition with the receiver. 


3] [eis 


Fic. 3. Ес. 4. 
PIPE LINE ARRANGEMENT. 


There are no special points in which the pipe system on 
medium heads differs from that already dealt with. The 
pipes are of larger size, and their carriage becomes more 
serious unless they are built up on site, but on the other hand 
the locality is generally more accessible. Air valves and 
cushions are seldom required. With very low heads and sub- 
merged turbines the draught tube is the only pipe required, 
while with somewhat higher heads there will be both pres- 
sure pipe and draught tube. With large units of plant the size 
of the pipes becomes very great and the internal hydraulic 
pressure becomes & secondary consideration. Cases are on 
record where an automatic е; serving à very large pipe, 
was closed at the forebay and air pressure caused a complete 


collapse. No interconection is usually practicable or neces- 
sary with low heads. 


On low-head plants the essentials of the tail race are that 


it shall be of ample size to give a very low velocity of dis- 
charge, and that it shall be free from eddies. With medium 
and high heads the tail-race pit must ensure that there are 
no waves tending to stop the free exit of the water, and it 
must also cushion the discharge. On heads of 2,000 ft. or 
80 the destructive effect of the spent jet is sur rising, and 
masonry 18 quite unable to withstand it. With regard to 
cost, from the generator onwards there is no great difference 
in capital cost between steam and hydro-electric stations, and 
the cost of the power-house buildings will be comparable. 
The boilers, steam pipes, engines or steam turbines, con- 
densing plant and accessories are replaced by the compara- 
tively simple turbine wheels and their supply pipes in the 
most favourable cases; but in less simple plant there is also 
the whole cost of the hydraulic development. channels, fore- 
bays, reservoirs and dama to set off against the steam plant. 
The working expenses—staff, management. lubricanta and 
etores, maintenance and repairs—do not differ in principle in 
the two instances; practically the annual cost of fuel in the 
one case must be set off against the extra annual capital 
charges in the other. An important difference between 
steam and hydraulic working lies in the fact that every unit 
generated by the former method costs a definite sum in cash 
for fuel, so that actual loss would result in selling at that 
figure; whereas with water power there is no such cash ех. 
penditure and anv sales which will fill up hollows in the load 
curve without affecting the peak must be profitable at what- 
ever rate they bring in. The common idea that water power 
oe nothing is ue ony in this ией 1 In any 
such comparison capital cost. cost of fuel, and load factor are 
the three essentials which 


determine whether a project can 
best be served by fuel or by water power. di 
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IHE INSTITUTION OF ELECTRICAL ENGINEERS. 


Presidential Address to Irish Territorial Centre. 


MR. C. Н. WonubiNGHAM, C.B.E., President, delivered his 
address to the Irish Centre at Dublin, on May 19th, and at 
Belfast on May 20th last. The following is an abstract of 
the address, which consisted mainly of a paraphrase of the 
Electricity (Supply) Bill.* 

‘he Dublin Local Section, or as it is now called the Irish 
Territorial Centre, was founded in December, 1899, and it 
was one of the four first to be formed. A request was re- 
cently received by the Council to establish another Centre in 
Belfast, and 1 therefore visit Ireland to ascertain the feeling 
of members on the spot. ‘fhe most suitable course would be 
to form a Sub-Centre in Belfast now, altering it to a main 
Centre if and when the numbers belonging to it justify such 
a course. | 

The electrical industry is to-day at the parting of the ways. 
Tt has often been stated in the past that the industry 1s in 
its infancy, but all must admit that it is now adolescent, and, 
like the common run of adolescents, it is contemplating matri. 
mony, that is to say, marriage with the State. Like all 
marriages this is a leap in the dark, and no one can say 
with confidence how the match will turn out. In any case 
the freedom of private enterprise will to some extent, at all 
events, be exchanged for marital control. No more flights 
into the realms of fancy are to be allowed it; uniformity 
is to be attained everywhere, and every advance must be an 
advance as а whole; consequently such advance must be slow, 
and cannot be lightly undertaken. I am among those who, 
notwithstanding the possibilities of danger, hope for the best. 
It is unquestionably a great gain for Parliament to have 
awakened to the supreme importance of a cheap supply of 
electrical energy, and one must be gratified to know that the 
recently produced Electricity (Supply) Bill has been framed 
largely on the lines of a report presented to the Board of 
Trade by a thoroughly competitive and representative com- 
mittee which obtained evidence from all quarters likely to be 
well informed on the subject. ""- | 

One of the main features of the new Bill is the setting up 
by the Electricity Commissioners of District Electricity 
Boards. If a station is so small or so situated or equipped 
that it could not be conveniently used by the Board, the 
Board may be exempted from any obligation to purchase it. 
It is not quite clear what will then happen to the unfortunate 
little station which is unwanted, except that ап opportunity 
will be given for a respectful hearing of its despairing wail. 

The way in which the price of a generating station or main 
transmission line is to be arrived at is carefully set out in 
the Bill, and is free from a defect in the original report of 
the committee to the Board of Trade, inasmuch as it does 
not place at a disadvantage those undertakings which have 
made proper provision for depreciation as compared with 
those that have not. The Board has to undertake to supply 
the dispossessed authority with energy in quantities not less 
abundant and at prices not Jess favourable than would have 
obtained had it continued in possession of its property, and 
(this is very important) carried out improvements which it 
was at the time contemplating. This proviso is very fair, 
but one can see possibilities of a good many tussles in con- 
nection with it. 

District Boards will be invested with verv wide powers, 


. and, where established, the whole of the electricity supply 


in the future will be in their hands. 

An important point is the compensation for those officers 
or servants of the transferred undertakings who have suffered 
loss of employment or diminution of salary or wages by the 
transference. The payment of such compensation js not 
permissive, but is mandatory, and this is a most important 
improvement on the recommendations of the report on which 
the Bill is founded. | 

The second portion of the Bill deals with what are called 
transitory provisions. and some of these are very important. 

Important powers in regard to wayleaves are given to the 
District Boards and to authorised undertakers, and the Boards 
are invested with the power to let on hire electric lines. 
fittings, apparatus, and appliances for lighting. heating, and 
motive power, and all other purposes for which electricity 
сап or may be used. This is a most important richt, the 
absence of which has pressed very hardly on local authorities. 

The prices to be charged by the District Boards are to be 
subject to the approval of the Electricity Commissioners, 
and they are to be so fixed that the undertaking 1s not con- 
ducted at a loss. I may here call attention to a fallacv 
underlying this and an earlier portion of the Bill. viz.. the 
assumption that in order to make a profit one has onlv to 
raise the price to the consumer. All experience goes to show 
that this is far from being true. on the contrary, most often 
the lowering of the price brings about the desired effect. 

A word of warning, addressed rather to the public at large 
than to technical engineers, тау be uttered against the 
extravagant hopes as to the extent of the reduction in price 
to the consumer that mav be anticipated. It must not be 
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forgotten that the saving expected is to be made on genera- 
tion only, and that the distribution charges will remain 
practically unaltered; hence the percentage saving made Js 
effected on a fraction, and not on the wnole cost, and the 
price to the consumer will therefore be much higher than 
that commonly spoken of in connection with the cost of 
generation. A notable feature of the future, however, will 
probably be a great reduction in the discrepancy between 
the prices charged in different, and often adjacent, districts. 

The Boards are given powers to borrow money for work 
the cost of which ought, in the opinion of the Commissioners, 
to be spread over a term of years including—and this is a most 
important provision—the payment of interest on money bor- 
rowed for capital expenditure whilst the expenditure remains 
unremunerative. 

A radical change is about to be made in the conditions 
governing electric supply in Great Britain. The concentration 
of the legislative control in the hands of & eingle body the 
members of which will presumably be chiefly technical experts 
highly skilled in the problems with which they have to deal 
is а gain, the importance of which it is impossible to over- 
estimate. The ase conferred upon these Commissioners 
are such as will enable them to control the design of the 
generating stations and transmission and distribution systems 
which are to be built in future, and gradually to eliminate 
those which do not conform with the general scheme. The 
day of the small and inefficient undertaking is about to pass, 
and we may look forward to electrical generation on the 
grand scale, with stations on sites enabling generation to be 
carried out on the most economical lines. The main danger 
to be guarded against is а tendency to carry uniformity of 
system too far, or to ride to death the idea of very large 
stations, or, as they have been not too happily named, 
‘* super-stations." There are still areas in which it may pay 
better to put down @ small isolated station on a site not 
ideal rather than to insist upon the supply being taken from 
an economical generating station unduly far off. If the right 
men are chosen, however, they will realise this, and will 
not be unduly autocratic nor too closely wedded to pre- 
conceived ideas. 

The powers given to the Commissioners for the carrying 
out of investigations with a view to improvement in practice 
are also of great value. It is true that the colossal scale on 
which any alteration in practice that may be determined on 
will have to be made will tend to deter the Commissioners 
from launching out into other than well tried improvements, 
and this may mean a certain amount of backwardness as 
compared with experiments made by individual enterprise, 
but it 18 to be hoped that means of avoiding this danger may 
be found. B 

The vesting of the carrying out of the supply in the hands 
of a district board is an experiment which may well give 
rise to a good deal of speculation as to the results. The 
district board would probably function very much in the 


‘same way as & municipal committee, but it would probably 


be larger than an ordinary electricity committee of a Cor- 
ration, and the introduction of large consumers and of 
abour may tend to weight being given to considerations 
which are very far removed from those making for- the 
technical and commercial success of the undertaking. Like 
all constitutions the success or failure of the scheme must 
depend ultimately upon the individuals in whom the ad- 
ministration is vested, and one can only hope that the 
organisation pronos will be for the good of the industry. 
The Bill, whatever its defects, if defects there be. is clearly 
an honest attempt to improve materially the position of the 
electric. supply industry in this country; it has been framed 


- on advice given after the fullest consultation with members 


of the industry itself, and its actual drafting has been with 
the aid of the highest technical advice obtainable. More than 
this we cannot ask, and it rests with every member of the 
industry to do his utmost to make the scheme work and 
the industry thrive. 

There can be little doubt that with. the abundant supply 
of energy which should shortly be available, the applications 
of electricity to industrial purposes and everyday domestic 
life will be largely augmented, and a great stimulus should 
be given to electrical manufactures of all kinds. 

An important feature of the developments contemplated 
is the utilisation of sources of energy now running to waste, 
and the pressing into service of all available energy. Atten- 
tion has been directed chiefiv to the utilisation of blast 
furnace gas. and this will no doubt be one of the principal 
sources of waste energy, but we must not overlook the water 
power which now runs to waste. and which. though not 
concentrated in апу great quantity at any one place. 18 in the 
aggregate of considerable magnitude. Already a scheme has 
been prepared for utilising the power inherent in the water 
which falls on Dartmoor, and there should be great oppor- 
tunities for development in this direction in Ireland. The 
water power problem is greatly facilitated when worked ;n 
coniunction with large steam driven stations, and all sources 
feed into a common supply system. . In Ireland there are 
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aleo great poesibilities in the direction of the utilisation of 
peat for fuel. | Йй | 

In the great development to which we are looking forward 
we may well ask what part is the Institution of Electrical 
Engineers going to play. Already it has done a large amount 
of useful work for the industry, and it is unquestionably a 
living force. If, however, it 1s to effect anything like the 
amount of good of which it is capable it is essential that it 
should be given wider and more effectual powers. Of late, 
however, the Institution has taken a larger hand in industrial 
matters, and while not actually entering the commercial 
field it has afforded facilities to organisations whose objects 
are chiefly commercial for meeting under its auspices jointly 
with its own representatives, and in some cases it has been 
instrumental in the formation of new associations having 
commercial objects and the protection of the material interests 
of those constituting its membership. | 
In my judgment it is absolutely essential if the electrical 
шош is to rise to the heights of which it is capable that 
there should be one and only one representative body able 
to speak in the name of the entire industry. Such a body 
could readily be formed by the expansion and development 
of the Institution as we now know it. I have recently de- 
scribed in outline a scheme in accordance with which these 
objects could, I think, conveniently and practicably ре 
effected. I hope that all members of the Institution will do 
ine the honour of reading that address,* and that the Irish 
section will give an opportunity to its members of discussing 
the propos which I have outlined. | 

I have only been able in the time at my disposal to give 
an extremely brief sketch of the future, whether in regard 
to the prospects of the industry or of the part to be played 
by the Institution, but I hope I have shown that great 
developments may be confidently anticipated, and that the 
community at large has much to hope for and to gain by 
the prosperity of the electrical industry. 


AN BLECTRICALLY-DRIVEN TUBE MILL. 


SEVERAL points of interest arise in connection with an in- 
stallation of electrical plant, recently carried out by the 
General Electric Co., Ltd., at the tube works of the TALBOT 
STEAD TUBE Co., of Birchills, near Walsall. The principal 
feature is the direct driving of two Pilger mills by a motor 
running at the з of the mill, and driving without a fly- 
wheel. This is the first time that electric motors have been 
so used in Great Britain for Pilger mill driving; in fact, it is 
believed to be the first time that a Pilger mill has been elec- 
trically driven at all. In a Pilger mill there is a severe shock 


once every revolution, extending over about one-third of a 


revolution, when the rolls grip the tube. Accordingly, special 
attention had to be paid to the design of the motors. 
‘* Witton “ D.c. machines were adopted, the voltage on which 
they run решу 440. The normal full load of each is 188 E. p. 
at a speed of from 100 to 200 R.P.M. The speed drop between 
no load and full load is guaranteed to be not more than 10 per 
cent. at 100 R.P.M. and not more than 90 per cent. at 200 


Fic. 1.—'' Witton "' 198-н.р. Motor DRIVING THE PILGER 
| MILL. 


7 


f T „ Further. the motor is able to stand up to a peak load 
of 400 н.р. for one minute at any speed within its working 
range. In addition to being fitted with interpoles. complete 
compensation is provided so that full output can be obtained 
at the most suitable speed for the size of tube in the mill. 
The shunt regulator for controlling the speed is placed near 
ine motors in a locked case, to which the charge hand alone 
as access. ` in 


* Exec. Rev., May 30th, 1919, p. 693. 


The special features which had to be introduced into the 
design in order to enable the motor satisfactorily to withstand 
the heavy shocks thrown upon it due to the absence of a fly- 
wheel include the provision of a very heavy shaft and low 
centre bearings, to enable them to withstand the shock.“ 
The beds are also sunk in the ground, and the spider carry- 
ing the commutator is carried on an extension of the arma- 
ture spider, to which it is fastened with two heavy keye. 
One of the motors is seen in fig. 1. S ld Е 


Fia. 2.—'' Wrrron 300-H. P. MOTOR AND ROPE DRIVE FOR, THE 
FINISHING MILL. | 


Before the billets reach the Pilger mill they are 
through a piercer driven by а 300-н.р. three-phase ‘‘ Witton "' 
induction motor of the three-bearing type, driving the piercer 
flywheel through a rope drive. A duplicate motor with a 
similar drive is used for the rolling mill, which finishes the 
tubes to gauge. This is illustrated in fig. 2. With both these 
motors it was considered desirable to allow for з certain 
amount of slip, and an automatic slip regulator of the eddy- 
current control type was installed. automatic regulator 
is also used for starting. a 

Power is obtained in the first instance from the three-phase 
6,600-volt 50-cycle mains of the Walsall Corporation. This is 
transforned down, and, where sible, transmitted to 
various constant-speed motors, but for the Pilger mills & D.C. 
supply is required. To obtain this a 500-K W. rotary converter 
has been installed. This is & six-phase interpole machine of 
the standard Witton ” self-synchronising type. | 

The starting of the motors is in the hands of the operator 
in the rotary sub-station, which is situated at a considerable 
distance from the mill. Should the circuit breaker open due 
to an overload, a bell is rung in the sub-station and the at- 
tendant immediately closes the breaker. However, if the 
stoppage is intentional and for safety, there is push-button 
apparatus in various parts of the shop; a red hght is shown 
on the switchboard, and the attendant is thus informed that 
he should not close the breaker until he receives the necessary 
instructions. Electric motors are extensively used ‘at these 
works for driving hot saws, compressors and other auxiliary 
machinery. 1 


7 


The Channel Tunnel. — ТЬе Committee appointed by 
the French Minister of Publio Works to study all questions relating 
to the Channel Tunnel, has finished its examination. Findings 
favouring the executing of the project have been adopted by the 
Council of Public Works and by the French Military Delegation. 
The Ministry of Public Works has authorised the formation of a 
French underground railway company to undertake experiments 
for new technical methods of tunnelling. The Committee asks 
M. Pichon to suggest to the British Government the formation of 
a Franoo-British Committee to draw up the necessary agreement 
for regulations connected with the tunnel. It also asks that the 
British Government should obtain ratification of the agreement by 
the House of Commons. 


Low-Temperature Carbonisation.— One of the chief 
drawbacks to the carbonisation of coal at low temperatures is the 
production of a semi-coke that is not hard and dense enough to 
stand transportation without disintegration. In a letter to The 
Times of July 29th, Lieut.-Col. Herman Clarke, C.B.E., R.E., des- 
cribes the Summers patent process, which has been in successful 
operation in America for the past five yearr. In this system con- 
tinuous operation is effected by aid of a reciprocating floor to the 
horizontal over, which by its motion longitudinally discharges the 
coke at one end and draws coal from the bunker at the other; at 
the same time, the plastio coal in the oven is heavily compressed 
by the movement of the floor, and the solid product is a hsrd 
dense smokeless fuel, while a high yield of by-products is recovered. 
The process is rapid and economical, and will shortly be demon- 
strated in thjs country, 


= 


224 


THE ELECTRICAL REVIEW. [vol. 85. No. 2,177, Avever 15, 1919. 


9 | | 


“NEW "PATENTS. APPLIED FOR, 1919. 


(NOT YET PUBLISHED.) 


ned expressly for this joel by аввала Ѕиртом.Јомиз, O DAU. ane 
8 CM to W. & Co., of London), Chartered 
.Patent Agents, 285, High Holborn London: W. C. I. 


18,684. Thermionic valves.“ L. A. McDoucaLp. July 28th. 

18.663. Alternating current motors and rectifiers.” L. B. Maley: 
July 28th. 

18,665. '' Means for outing. timing of magnetos. " A. H. H. Davies and 


H. R. H. Davies. July 28 

18.678. Electric lighting of machines driven by electric motors.’ V. 
Hors. July 28th. 

18,683. ''Thermostatic valve units.“ 
(General Electric Co.) July 28th 


British Тномѕок-Нооѕтомч Co. 


18.734. High-tension apparatus for hot cathode X-ray tubes, &c." A. C. 
GUN oN R. July 29th. 

18,766. * Electrically heated hot plates." F. P. FLEICHER. July 29th, 

19.787. '' Double pole switches and fuse boards." б. H. GODREHNERE. 
July 29th. 

18.797-8. '' Cooling electric machinery transformers, &c." II. A. Campy 


and H. M. Lacey. July 29th. 


18,801. * Means for making temporary connections with clectric supply 
cables." J. Н. Corse. July z9th. 
18,803. '' Portable electric lamps and means for generating current therc- 


for." P. Сонм, MERRELL’s and D. SrigRLING. July 29th. 
18.809. Dynamo electric machines, &c." L. H. R. pe DPAEMELAIRE. July 
29th. (France, September 19th, 1918.) 


High- frequency signalling 
(Western Electric Co.) July 29th. 


systems." Western  Exectric Co. 


18,880. Electric switches." E. J. Harman and E. Le Bas. July 29th. 

18.841. Accumulators, &c." D. Futter. July 29th. 

18,863. " кеу operated automatic reversible turnstiles.” R. E. 
Woop july 30th. 

18,873. ‘* Sparking plugs." E. E. Bares and E. Perkins. July 30th. 

18,879. Араш for testing magnetos and sparking plugs." J. M. 
Tunic rr. July 30 

` 18,891. 


á Мола Med acting by repulsive movements between the poles." 
D. SucHosrAwER. July 30th. 

18,896. '' Electric heating devices and methods for making same.’ 
Тномѕох-Носѕтом Co. (General Electric Co.) July 30th. 


‚ BRITISH 


18.910. Electric lamps for vehicles." FULLeRs Unitep ELectric WORKS 
and A. P. Мсн. July 30th. 

18.918. Electrical heating elements." E. J. Hazertox. July 30th. 

18,928. “ Incandescent electric lamps." L. A. De Becker. July 30th. 

18,939. '' Device for holding shades on bayonet electric lamp-holders." R. 


S. ATHERSTONE. July 30th. 


18,930-1. '' Manufacture of electric batteries.” Re S. ATHERSTONE. July 30th. 
18.932. © Storing electricity from variable power.“ W. P. Perry. July 30th. 
18,933. '' Method of indirectly coupling a кеша antenna to high- 


(France, July 30th, 1918.) 
July 30th. 
July 30th. 


frequency 5 " J. Вьтнехор. July 30th. 
18, ва; " Sparking plugs." D. V. L. Fettows. 

Dynamo electric motors." W. Н. GLASER. 

Magnetos. G. M. Turner. July 3lst. 

** Sparking plug.“ К. С. Е. Hinton. July 315. 

18,963. *' Electrical switches." W. Searxs and W. Н. Tonks. July 3lst. 

Electric heating apparatus." С. Н. ARCHER, AUTOMATIC TELEPHONE 

MANUFACTURING Co., and G. W. SIMISTER. July 31м. 


18,965. ap 9 telephone circuits, wireless telegraphy, &c." К. E. 
EDGEWORTH. July 3 

18.975. Electric 3 A. Heurterise. July ahs 

18.985. Measured service telephone systems.” AvTOMATIC TELEPHONE 


MANUFACTURING CO. July 31st. (United States, poris 12th.) 


18.989. Variable W condensers.” J. Joseru and H. W. SULLIVAN. 
july 31st. 

19,005. “ Manufictüre of carbon electrodes. Е. C. R. Marks. (Soc. Anon. 
Italiana G. Ansaldo & Co.) July 3lst. 

19,014. '' Electric lamps for vehicles." R. F. Rowe. July 315(. 

19,042. Obtaining alternating currents from existing three-phase systems.’ 
A. M. TAYLOR. August lst. 

19,056. '' Electric heaters." Вкгтіѕн THomsonx-Houston Co. (General Elec- 


tric Co.) August Ist. 


: 19,082. “ Electric cut-outs.” Е. A. LAMKin. August lst. 

19,083. Electrodes for welding, &c." Н. D. LLOVD, WnirECROss Co., and 
W. W. WiLsON. August Ist. 

19,086. ‘ Distributors for Magneto generators." E. C. R. Marks. (Split- 


dorf Electric Co.) August s 

19,102. Electric switches.’ 
14th, 1918. 

19.108. Means for starting internal-combustion engines adapted also for 
generating electric current." W. S. Jea. August Ist. 

19,109. '' Portable electric cooker box." А. A. HUNT. ` August Ist. 

19,110. “ Telephone receivers." W. A. Jackson and TELEPHONE MANUFAC- 
TURING Co. August Ist. 


A. PoucHaiN. August lst. (Italy, August 


19,143. '' Electro-magnetic apparatus." D. Cook. August And. 

19,167. Magnetic cores with electric windings.” W. A. A. Burcess. 
August 2nd. 

19.172. Electro-thermostat." J. A. ABBOTT. August 2nd. 

19.182. Shades, &c., for electric lamps." T. PuiLLIPSs. August And. 

19.185. ''Sparking plugs." W. A. Crark, Н. G. Loncrorp, W. W. Lone. 


FORD and SPHINX MANUFACTURING Co. August 2nd. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which tha specifications wit! be 
printed snd abridged, and all subscquent proceedings will be taken. 


2917. 


14.3590. ELECTKiC TRANSFORMING AND CONVERTING APPARATUS. British Thom. 
son-Houston Co. ((Gcnera! Electric Co.) October 4th, 1917. (129, 304.) 

14,560, CIRCUIT BREAKERS FOR IGNITION APPARATUS. Remy Electric Co. 
November 10th, 1916. (129, 309.) 

14.652. METHODS AND APPARATUS POR THE AMPLIFICATION OF SMALL CURRENTS 
BY ELECTRON DISCHARGE RELAYS. British Thomson-Houston Co. (General Elec- 
tric Co.) October 10th, 1917. (129,313.) 

15.404. AERIAL CIRCUITS FOR WIRELESS TELEGRAPHY AND OTHER PURPOSES. R. 

. W. Watt. October 24th, 1917. (129,386.) 


15,514. ELECTRICAL MAKE-AND-BREAK CONTACT. J. H. Potts. 
1917. (129,339.) 
: 15,610. WIRELESS SIGNALLING SYSTEMS. 
November 10th, 1916. (129,346.) 

15,670. ELECTRICAL REGULATING APPARATUS. 
Telegraph Co. October 27th, 1917.. (129,348.) 

15,774. ELECTRIC arc Lames. А. Н. Railing and A. E. Angold. October 
30th, 1917. (129,355.) 

15,888. ELECTRODES FOR ELECTRIC ARC WELDING. 
1917. (129,360.) 

16,021. Ѕосхр pnxrkcrORs. Western Electric Co., G. H. Nash, G. E. R. 
Penny, B. B. Grace and R. A. Mack. November 2nd, 1917. (129,364.) 

16.054. FLEcrRICAL HEATER. C. G. Nobbs and Falkirk Iron Co. November 
3rd, 1917. (129,365.) 

16,276. ELECIRIC REGULATING SWITCHES FOR USE WITH ORDNANCE AND FOR 
OTHER PURUOSES. J. S. Wilson, W. E. Dalby, and Armstrong, Whitworth & 
Co. (129,373.) 


October 35th, 
J. H. Rogers and H. H. Lyon. 


B. Davies, W. Judd and Eastern 


E. Languepin. October 3151, 


1918. 


7,711. TELEPHONE systems. Western Electric Со. ((Western Electric Со.) 


Мау Bth, 1918. (12,397.) 


9,115. CONVERSION OF ELECTRIC n C. №. Bennett and А. Lyon & 


Wrench, December 19th, 1918. (122 

9,453. ELECTRIC HEATING APPARAIUS EUR 1190105. R. C. Watson. June &th, 
1918. (129.406) 

9,469. ELECTRICALLY HEATED CRUCIRLES, MELTING POTS. AND THE LIKE. Morgan 


June Bth, 1918. (129.407.) 
С. Dearle. July 2nd, 1918. 


Crucible Co. and C. M'. Speirs. 
10.799. LIQUID ELECTRICAL RESISTANCES. 


(129,414.) 

{з 181. Егисткїс BATTERIES. L. Rabinovitch and A. Mond. July 8th, 1918. 
(129,423.) 

11,197. Etectric AccUMtLaTORSs. S. J. Williams. July 8th, 1918. (129,425) 


11,904. ELxC TI HEATING APPARATUS. H. J. C. Forrester. (H. Burgess.) 
July 10th, 1918. (129,438.) 

11,336. ELECTRIC LAMP SWITCHES. 
(129,440.) 

11,444. ELECTRIC LOCOMOTIVES OR CARS. British Thomson-Houston Co. 
(General Electric Co.) July 12th, 1918. (129.449.) 

11,868. IGNITION SPARKING-PLUGS FOR INTERNAL-COMBUSTION ENGINES. F. I. 
Rapson. July 20th, 1918. (Cognate application 12,480/18.) (129,467.) 

12,877. MEASURING AND CONIROLLING ELECTRIC POWER. British Thomson- 
Houston Co. (General Electric Co.) August 8th, 1918. (129,487.) 
12,960. ELFCTKOLYTIC METHOD OF CLEANING IRON OF STEEL. 
August 9th, 1918. (129,489.) 

13,495. HAMMER INTERRUPTERS FOR RADIOTELEGRAPHY. 
Gasaccumulator. September 14th, 1917. (120, 198.) 


E. C. Leachman. July 10th, 1918. 


Q. Marino. 


Svenska Aktiebolaget 


13,583. MAGNETO-ELECTRIC MACHINES FOR IGNITION IN INTERNAL-COMBUSTION 
ENGINES. British L. M. Ericsson Mníg. Co. and A. Brookes. August 2lst, 1918. 
(129,500.) 


14,738. TERMINAL FITTINGS OF INCANDESCENT ELECTRIC LAMP-HOLDERS. G. F. 
Colson. September llth, 1918. (129,511.) 

14,767. MEANS FOR SECURING SHADES TO THE HOLDERS OF ELECTRIC LAMPS. H. 
F. Wheeler. September llth, 1918. (Patent of addition not granted.) (129,513.) 

14,917. TEMPERATURE INDICATORS FOR TRANSFORMERS AND THE LIKE. British 
Thomson-Houston Co. (General Electric Со.) September 13th, 1918. (129,515.) 

15,868. ELECTRIC INCANDESCENT LAMPS. British Thomson-Houston Co. 
(General Electric Co.) September 30th, 1918. (129,524) 

19,468. MEANS FOR SUPPORTING THE SHADE OF AN ELECTRIC INCANDESCENT LAMP. 
L. G. Flory. November 26th, 1918. (129,547.) 

21,628. APPARATUS FOR ELECTRIC WELDINC. T. E. Murray and J. B. Murray. 
March 19th, 1918. (124,188.) 

21,2779. CALL-INDICATOR FOR TELEPHONE SYSTEMS EMPLOYING AUTOMATIC SWITCH- 
ING APPARATUS. Automatic Telephone Mníg. Co. (Automatic Electric Co.) 
December 30th, 1918. (129,563.) 


2919. 


1,133. SraARKING PLUGS FOR ELECTRICAL IGNITION SYSTEMS. 
ary l6th, 1919. (129,568.) 
2,751. ELECTRIC WAVE METERS. 


A. Ogden. Janu- 


J. S. E. Townsend. February 4th, 1919. 


February 24th, 1919. (129,591.) 
H. Dean and Chloride Electrical Storage 


4,542. SPARKING PLUG, A. Sproul. 


9,057. PORTABLE ELECTRIC LAMPS. 
Co. February 28th, 1919. (129,595.) 


Heating Ingots Electrically.—Mr. T. F. Baily, in а 
paper presented recently to the American Iron and Steel Institute, 
expresses his belief that the electric soaking pit is, for the steel 
maker, the most promising development of the electric furnace ; 
and in his opinion the time is not far distant when practically all 
modern mills rolling hot ingots will be using electric pits. This 
type of pit will eliminate the roll breakages due to cold ingots. 
delays oocasioned by unevenly-heated ingots. and oxidation. To 
ensure a uniform temperature, the heating should be done by means 
of the walls of the pit rather than by direct radiation from the 
resistance elements. The latter, composed of broken carbon 
thrown loosely into a carborundum, fire-sand trough. supported on 
brick pillars, are located along the outer wall of each side of the 
pit, and protected against injury from the ingot by being recessed 
some distance back from the inyot cell. The heat from the 
resistance element is radiated to the circular wall of the pit, and 
thence to the cover, the partition wall of the pit, and to the ingots. 
The cross-section of the resistor element is such that there is little 
difference between its temperature and the ruling temperature of 
the pit. What is of the highest importance in obtaining 
uniformity of heating is that most of the heating is done by the 
walls of the pit rather than by direct radiation from the resistor 
element.— Technical Supplement to the Reriew of the Foreign Press 


The X-Ray Examination of Materials.—In an article 
under this heading, the American Machinist of August 2nd gives 
a detailed account of the technique involved in examination of 
materials with the X-rays; the apparatus is described, and the 
numerous precautions which are necessary to prevent fogging by 
the production of secondary rays, and undue distortion of the 
image, are explained. The article is based upon the practice of 
Messrs. Harry W. Cox & Co. 
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FOREIGN TRADE EXPANSION. 


THE Prime Minister has now delivered his — disp 
the ideas of the (Government in regard to trade, nationali- 
sation of mines, Labour and Capital, reduced production, 
and many other subjects. During the recess, members of 
Parliament and the public will have time to consider the 
suggestions. that have been advanced. The import 
restrictions of war-time come to an end on September Ist. 
It is anticipated that this will do something to bring down 
prices in certain classes, but the rate of exchange is expected 
to act as an effective wall preventing the excessive importa- . 
tion of American goods for some time to come. Measures 
are to be submitted to Parliament for protecting our 
industries against dumping." and the interests of certain 
key-industnies are to be safeguarded by prohibition of 
imports of their classes save under licence. Financial 
assistance is to be put at the disposal of exporters who wish 
to take part in the restoration of trade with the disorganised 
parts of Europe where we used formerly to do large business. 
The encouragement of technical instruction and industrial 
research and invention is recognised as a vital part of 
essential trade policy, while the Premier also looks for great : 
good to follow from electric power:development, the utilisa- 
tion of water power, and the improvement of means of 
communication as a means of fostering Imperial trade. . 

There will be opportunity for dealing with these and the 
other matters referred to during the next month or two. This 
week we wish to mention several matters bearing upon 
foreign and Colonial trade development that have been 
brought somewhat prominently under our notice during 
recent months. 

While the war was raging many engineers and engineer- 
ing traders from afar came home to Britain to help in the 
successful conduct of munition and military operations. 
Their labours ended, they are returning filled with pride 
at the increased British manufacturing capacity that they 


will henceforth count upon as a tower of strength as they 


resume trading and technical operations in their normal 

spheres ; but that pride in capacity as represented by size of 

works and more efficient equipment, is tempered with first- 
hand knowledge of industrial disturbance and with anxiety 

concerning whether the present signs that it has worn itself 

out are reliable; in some cases—we hope they are 

exceptional — they will return hopelessly dumbfounded 

with the apathy of certain manufacturers that they have 

come across regarding export trade necessities. 

But while the ships pass outward with these, other vessels ' 
are bringing home men who have been in the foreign and : 
Colonial fields holding the British commercial connection 
together during the war against great odds. It has been our 
privilege to meet a number of such men from China, from 
Canada, from India, from Australia, from Africa, and from 
Spain, during the past few months. They are full of 
energetic criticism and urgent counsel, and they ask many 
questions from which emerges strong suspicion that we are 
not making adequate efforts to take full advantage of the 
favourable opportunity that presents itself on grounds of. 
eentiment, or to meet the fiercest’ world competition that 
has ever raged in regard to suitability and price. 

We suppose that there are few British electrical or engi- 
neering manufacturers who would not sit down quickly and 
affix their signatures to any appeal in favour of British Trade 
expansion, notwithstanding the present crowded condition 
of some order-books. But ib will hardly be consistently 
following out that burning aspirátion if in practice, or 
through a policy of doing nothing, we throw business into 
the arms of neutral or former enemy countries. Unfortu- 
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nately, however, we have very definite evidence that that 
has done—and not by any means in one case only. 
We hold no special brief for merchants, but if manufacturers 
cannot do business direct with foreign markets, they will 
ше be well advised to avail themselves of the services of 
merchants rather than let the business slip through into other 
countries for execution. We are perfectly well aware that 
in the past some British merchants have been only too 
willing to secure contracts under their own British names, 
and pass them on to German and neutral manufacturers 
who have quoted favourable terms and conditions. The 
British manufacturer is naturally disinclined to assist such 
firms, but there are times when it might be wiser to take a 
long view. Supposing the British manufacturer declines to 
have any dealings with the British merchant abroad—what 
happens ? Sometimes, as in cases that have come directly 
under our notice, the said merchant has a connection that 
has taken scores of years to build up. Не is known by 
buyers whom the manufacturer may never get to know, or 
only after long effort. If the British manufacturer will 
have “no truck” with him, it is not to be supposed that 
he will throw away his chance of doing trade ; he will go 
to manufacturers of other countries who are ready all the 
time to avail themselves of his services and of his long- 
established connections. We are more interested in the 
prosperity of the British engineering manufacturer than in 
that of the British merchant who may have a 
more or less indifferent engineering department, but 
when there are brought under our notice actual cases 
of long-established merchants with expert knowledge 
of a particularly desirable market—such, for example, 
as the whole of South America—receiving the cold shoulder 
from our manufacturers in such a way that they are 
obliged to link themselves up with a big Continental manu- 
facturer who will fill the orders for electrical machinery 
that they are able to secure in the course of their agents’ 
tours, we think we are justified in stating the matter in this 
way directly in the interests of the British manufacturer 
himself. It seems preposterous, after all thut has been 
said so emphatically and so bravely during five years, that 
it should be necessary for an English house to go out in 
search of trade definitely pledged to put in Continental 
plant, because either apathetically or through prejudice, he 
has been “turned down” or not replied to by British 
firms. We fear that we shall be bigger losers than we 
think if we have deferred our resumption of foreign trade 
activity because we were '*too busy with war work," or 
because we could not tell what the Government policy 
was going to be, or because the attitude of labour was so 
menacing. Business, of course, could not be as usual 
during the last four years, but preparations for doing it 
need not have been so long deferred in some cases, and they 
certainly ought not to be any longer deferred in any case 
to-day. So much for South America—a market of infinite 
British electrical trade possibilities. 

Now let us call the next evidence. Our witness? An 
expert British engineer from Canada—a market so often 
despised and rejected by British electrical men because 
Canada-is-so-Amerioan-you-know, and because of the 
contiguity of the States. He advances examples to show 
that, however close the sympathies between Canada and 
the U.S.A. may now be, they are not so close or so strong 
as are the sentiments of Canadians—whose prairie sons 
leaped to saddle and flocked across the seas so readily 
towards the Mother Country to help to fight the foe. 
He states emphatically, too, that, notwithstanding all 
the adverse factors so commonly quoted—price, distance, 
freight, delivery, design—as being against us, the 
British electrical manufacturer is fully capable of 
standing up against even the American manufacturer 
when he lsys himself out to make what is desired. 
And he can do so, for particular lines, with a fair 
margin of profit, satisfactory to himself—and has done so ' 
What one has done once in this way he can do again, and what 
he has done others, too, can do. Why? Partly because the 
American tenderer counts on the British manufacturer 
having thrown up the sponge as far as Canada is concerned, 
and he is, therefore, with a clear field, able to put in a very 
profitable price. Partly, because the Britisher is too often 
inclined in advance to regard as not worth while a change 


or departure from the beaten track, which, if he only made 
the practical attempt, would be found to be very much 
worth his while. We commend this criticism and suggestion 
—the outcome of practical experience—to the serious 
attention of all intérested in the expansion of our electrical 
export trade. Our Colonies that give us preferential treat- 
ment are justified in looking to us to make the requisite 
effort, whether it be made in the works at home by 
adaptation for the production of ‘heir requirements, or in 
the market through well-organised branches, stores, and 
travellers. 


From other of our friends we receive criticisms regarding 


our failure to carry sufficiently large stocks abroad—a point 
that we must leave for the moment though we have 
advanced it on several occasions during the war, showing 
how our shortcoming in this respect created just the 
opportunity that the British exporter of German wares 
made good use of in some places. We also hear things 


said about British representation abroad—another old 


subject. We should have supposed that the criticism had 
soaked right in long ago; indeed, we know that in some 
cases it has led to the dispatch of the best men available. 
But the world is wide, and the best men cannot be every- 
where unless we get more of them. How can we do that? 
There are various ways. We must spare for a time some 
of those who seem so essential to our operations at home ; 


men who know the business of their concern from А to Zz, 


and can act with authority and knowledge. "We can train 
others in our offices and works expressly to become 
foreign trade missionaries. We can do во if we hold out 
to them the hope of commensurate reward. We can bring 
the students of the foreign colleges home to England and 
equip them, and in other ways we can so prepare as to 
prove that we are not out merely for an immediate success 
but for a permanent prosperity. 

We select this note of training men for the future as the 
one upon which to close this article. Some weeks ago we 
commended the scheme of the University of London for 
establishing Commerce Degrees, but space did not permit 
of our entering into the details of this admirable move- 
ment. We are disinclined to belittle the value of the 
„ hard-headed man of business," who іп the former days 
grew in power and influence as the result of hard knocks 
and practical experience, and whose head has been 
described, with scholastic scorn, as being so hard that one 
could hardly get anything into it. He did well for us, 
and there are great magnates in our businesses to-day, who 
are held up to our admiration as examples to follow, who 
have made their positions and fame by dint of hard work, 


sticking to it, and watching their opportunities. How - 


much scientific and business training did they have? It 
was sheer force of character, resolution and deter- 
mination, the ability to use the services of other men, 
the willingness to work hard and to induce others to do the 
same, that won many a man’s way to fortune. True, they 
began in other times, when the conditions were different, when 
there was not the same international training and alertness 
in competition with them. Far be it from us, as a scientific 
trade journal, to undervalue science in business—we are 
too soundly convinced that technical qualifications in some 
*measure are essential for electrical and engineering expansion 
agents abroad ; our previous writings on that subject express 
our very serious convictions on that head. The University 
scheme for granting Commerce Degrees after a suitable course 
along the lines elaborated, is deserving of the fullest possible 
support. Our great City financial and other concerns have 
come forward with munificent gifts, and we trust that the 
response will come up to the requirements that have been 
announced, so that during the early months of autumn 
many men of suitable education will enter upon a course 
which must almost certainly lead them to a career of 
success in commerce as a great profession. 
Scientifically-trained leaders of commerce we need to 
guide the destinies of our great industrial concerns in days 
of keen international competition, yet the school of practical 
experience will, in our opinion, always be affording men of 
natural unquenchable business spirit and enterprise plenty 
of scope for making their way in the world and bringing 
new credit to British commerce and industry. There aie 
special spheres for both types. | 
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SINCE the time of the signature of the 
5 Armistice. American electrical firms have 
Competition in been busily occupied in endeavouring to 
Scandinavia. promote the export of machines and 
apparatus to Scandinavian countries, 
whilst, on the other hand, firms, specially in Finland, have 
been seeking agencies for United States manufactures of all 
kinds, including electrical products. In the case of Scan- 
dinavia in general American firms, particularly in regard to 
electrical.apparatus, have found Шелер up. against a 
big thing ; and this big thing is German competition in 
Scandinavia, the adaptability of German firms to the par- 
ticular requirements of Scandinavian customers in matters 
of detail, so that the latter even before the war became 
accustomed to the use of Teutonic manufactures which 
satisfied their needs, and are now again welcoming them in 
so far as the articles are not produced in the countries 
themselves. Moreover, the low rate of exchange for the 
German mark is in favour of the Teutonic firms and against 
the Americans, and a further obstacle in the way of the 
latter is that although some of them have been supplied 
with samples of German-made apparatus and accessories 
which please the Scandinavians, they were indisposed to 
produce the articles in the precise form which satisfies 
customers and the electrical regulations in points of detail. 
It seems that the American export policy, dealing with any 
particular article, is “ Take it or leave it.” If this prac- 
tice is continued, and even when the German mark has 
appreciated, it is possible that the non-adaptability of 
American firms to the requirements in Scandinavia will be 
sufficient to check their enterprise. We draw attention to 
these facts in the hope that British firms who may intend 
to develop business in the markets in question may avoid 
the pitfall into which the Americans appear to have blundered 
through imagining that what is suitable for American 
customers is likely also to please the palate of nations on 
another continent thousands of miles away. 


THE coal problem in Italy, which at all 


а Great times has been a matter of difficulty if 
Hydro-Electric 
Works Scheme not concern, has now reached such a 
іа Italy. critical stage owing to international 


developments in coal-producing countries, 
that the Government finds it impossible any longer to with- 
hold financial support to well-considered hydro-electric 
schemes so as to render the country less dependent in the 
future upon importa of coal for power purposes than has 
been the case hitherto. With this object in view, the 
Minister of Public Works, just before the Chamber 
adjourned last week for a short vacation, introduced a Bill 
which is intended to encourage the establishment of hydro- 
electric works, the erection of transmission lines, and the 
application of electricity to agriculture. As the existing 
hydro-electric works are inadequate for the purpose of 
producing power necessary for the development of a vast 
scheme of electrification, the Bill proposes to authorise the 
Government to grant subsidies so as to stimulate the creation 
of new works. In order, however, not to facilitate schemes, 
the execution of which would be onerous for the general 
economy, the subsidy will only cover one part of any scheme, 
namely, the generating works. It is intended, for instance, 
to make a grant of 40 lire (£1 12s. in normal times) per 
horse-power for the average nominal power developed by the 
works, and the subsidy will continue for 15 years. The 
criterion which has guided the fixing of this period is based 
upon the consideration that this term is sutficient, judging 
from works created before the war, for covering the interest 
on most of the capital employed in the works, and it is 
therefore maintained that the amount of the subsidy would 
be adequate for all works of real advantage to the national 
economy. If it is possible under the Billto secure the 
execution of works representing 9,000,000 H. P., the State 
contribution will reach £3,200,000 per annum for a 
period of 15 years. It is considered that this sum cannot 
be regarded as too great having regard to the fact that the 
total plant in question would represent the equivalent of 
8,000,000 tons of coal per annum. 


A SCHEME is being promoted in Paris 


x : m with & view to the conclusion of 
лы. understanding between the various supply 
companies in the vicinity of the French 
capital. The idea is to concentrate the production of 


energy in the hands of the Compagnie Génerale de Distribution 
d’Energie Electrique, which should not be confused with the 
supply monopoly in Paris itself—namely, the Compagnie 
Parisienne de Distribution. If the project were carried into 
effect, the Paris district companies wouid discontinue the 
operation of their generating works, which would be trans- 
ferred to the Compagnie Générale, and would merely take a 
supply of energy from the latter for distribution to small con- 
sumers. It is stated that the proposal represents a revival 
of a pre-war scheme which had to be abandoned owing to the 
outbreak of hostilities. The transaction has been prepared 
by a small syndicate bearing the name of the Union Francaise 
d'Electricité, which is to absorb the before-mentioned Com- 
pagnie Générale de Distribution d'Energie Electrique. The 
latter, which carries on a supply station at Vitry-sur-Seine, 
and has recently started to install a second works at 
Billancourt, has hitherto sold energy in bulk to transport 
and distribution companies, and the company will continue 
this branch on a larger scale in the future. 


THERE are always those who are 
anxious to establish life on an entirely 
utilitarian basis, who do not see why 
children should not begin to earn something at fourteen 
years of age, or earlier, who decline to accept as authentic 
any measurement that cannot be made with a pint pot, and 
who regard art, music, and literature as outside the scheme 
of practical politics. We had imagined that this was a 
characteristically hard-headed mental attitude which was 
only to be found in England, апа in the Northern Counties 
at that. We find, however, that an American periodical 
contains an article by Mr. E. H. Fish, which is called 
* Non-Essentials of Engineering Education," and in which, 
after suggesting that the curricula of engineering schools look 
as if they were built to make the schools look like colleges, 
he ventures the opinion that there is no need for more than 
the most elementary training in mathematics, none at all 
for the calculus, none for languages, and none for any 
subject beyond “the point where the student can go 
alone." 

Anytbing better than this standard is to form pert of & 
post-graduate course, and most i8 to be learned from news- 
papers and magazines, though how anybody “ educated ” 
in such an incomplete manner will be able either to 
appreciate or to write an informative article is not 
explained. 

Mr. Fish would have us go over the work of the 
engineering schools with а small-tooth comb, and take out 
anything not of immediate practical use. True, there is 
some stray indication that such non-engineering topics as 
he names should be taken by everyone, engineer or not ; 
but as he seems to be quite uncertain whether they should 
form part of the elementary school work or the post- 
graduate courses, one is not able to extract much guidance 
from his suggestions. 

Languages are not required, because America is a big 
place, and there are few parte of it where English is may, 
understood, and even the American soldiers found they, did 
not need more than a very limited knowledge of. French. 
Why not? Because the French took the trouble to learn 
some English. Well, we have heard Englishmen say there 
is no need to go outside the limits of the British Empire to 
attain eminence in engineering ; while, as the map is already 
well marked with red, anyone who wants to talk to an 
Englishman can learn our language instead of our learning 
his. But we are very glad to think that the British 
tendency, as we were able to show in a recent article, is 
towards a higher and better standard ef general education. 
If, then, the tendency in America is in the direction 
indicated by Mr. Fish, the British outlook is even better 
than we had anticipated, 


What is an 
Essential ? 
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ELECTRICITY ON THE FARM, 
THe Eve or AN Important Discovery. 
By CHARLES MERCIER, M.D., F. R. C. P. 


ELECTRICITY has many uses: its importance we are not 
likely to belittle, but it seems doubtful whether anyone of 
its many uses will be more important in the future than its 


use a8 a stimulant to the growth of farm crops, and as a 
preventive of fungous diseases. 

A remarkable instance of the power of electricity on 
plant growth was exhibited the week before last by a crop on 
the farm of Mr. W. E. Pledge, Elmstead, near Ashford, in 
Kent, which was inspected by representatives of Wye College, 
of the 7'imes, the Morniny Post, and other important papers, 
and by Mr. Finlayson, the eminent fungologist, and others. 
The field. about eight acres in extent, had been sown in 
last October with red standard wheat, one-half of which 
had been electrified by the Wolfryn process before sowing. 
The land was very poor, and it was estimated that the 
untreated portion of the crop would scarcely return more 
than the three bushels of corn to the acre that had been 
sown upon it. The treated portion was far more vigorous, 
and bade fair to yield a profitable return to the farmer. 
The difference in the quantity of the yield was, however, of 
trifling importance beside another difference, which, though 
much less apparent at the time of inspection by the party 
than it had been a fortnight before, was still manifest. The 
untreated wheat was badly infested with the fungus of rust, 
and to this infestation some of the dwarfing and inferior 
development of the crop was due. The treated portion 
appeared to the naked eye to be entirely free from the 
fungus, and the contrast was so great that at the margin 
where the two crops adjoined, it was possible to pick out 
with certainty from the intermingled ears, those belonging 
to the other. 

The instance is the more remarkable since, as a pre- 
ventive against rust and other fungous diseases, both portions 
of seed had been sprayed with a solution of sulphate of 
copper. The one portion was then sown, and the other 
portion was electrified before being sown. In this case, 
therefore, the treatment with sulphate of copper was quite 
ineffective in preventing the attack of rust, while the same 
treatment combined with electrifying was, to all appearance, 
perfectly effective. Rust is communicated to the wheat 
plant from spores shed by the fungus growing on the bar- 
berry. These spores are distributed by the wind, and must 
have fallen with approximate equality of distribution on 
the treated and untreated crops. As with other infective 
diseases, both of plants and of animals, the infection finds 
u footing more readily, and establishes itself more easily 
and more thoroughly, upon the weaker organism. A 
stronger organism will be less seriously infected, and a 
still stronger organism may escape infection even though 
it is equally exposed, and does, in fact, receive as many 
germs of the disease as an organism that perishes under the 
attack. A thin coating of sulphate of copper upon the 
surface of the seed such as is produced by a mere spraying 
of the seed, is liable to be washed off by the rain, and even 
if it remains, is likely to protect the seed alone, and it is 
not the seed itself that is infected by the spores of the 
fungus. These attack the growing plants. By the elec- 
trical treatment the copper would be ionised, and ions of 
copper would be driven into the seed. It is possible that 
in the subsequent growth of the plant these ions may 
become distributed throughout its tissues, and may confer 
a certain immunity upon the plant, but it seems more 
likely that the relative immunity of the plant is due to its 
greater vigour and consequent power of withstanding 
disease. The infected plants would ripen their uredospores 
in June aud July, and for many weeks the treated planta 
would be subject to the infection of these spores. It would 
be miraculous if, after weeks of this bombardment, the 
treated plants should show no sign of the direase, and, as a 
matter of fact, they, or some of them,.were found to be 
infected ; but the infection was so slight that one expert 
overlooked it altogether, and another needed the aid of the 
miscroscope to determine the existence of infection, 


Be the explanation what it may, however, the fact 
remains that the electrically-treated portion of the crop was, 
to the naked eye, almost free from fungus, while the unelec- 
trified portion was so badly infested that the red colour was 
manifest to the most superficial inspection. 

It is difficult to exaggerate the consequence to the food 
supply of the world if this effect of electricity in preventing 
fungous diseases should be confirmed, and should be extended 
to other plante than wheat. Ergot of rye produces a fell 
disease, which would be put an end to. Fungous diseases 
of wheat, barley, and oats are the cause of many thousands 
of pounds of loss to farmers every year. "Tomatoes and 
many other plants suffer, badly from the ravages of mildew 
and other fungous growths, but the greatest value of all 
would be in the prevention of the various fungous diseases of 
the potato. It is unnecessary to say that if an effectual pre- 
venti ve of the phytophythora infestans had been known in 1845, 
the Great [rish Famine would never have taken place, the 
depopulation of Ireland would never have happened, the 
political relations between Great Britain and Ireland would 
have been very different from what they are now, and the 
political relations between Great Britain and America would 
have been very different in the last 60 years. 

There is scarcely a crop cultivated by the hand of man 
that is not subject to fungous disease, and if an effectual 
preventive of fungous disease can be discovered—and it 
looks very much as if one was on the point of being dis- 
covered—the saving of human labour, and the increase of 
human wealth, would be in the strict sense of the term 
incalculable. 


NOTES FROM ITALY. 


Bv E. P. BENNETT. 


THE impressions of Italy that one forms while travelling 
through ite cities and towns seem to be directly opposite to 
the impressions the Italians would make upon one in con- 
versation ; their chief emphasis is laid on their lack of 
wealth and the general poverty of the country. They quote 
the exchange, point to their dependence upon outside 
countries for coal, iron, and steel, and the amount of gold 
ог its equivalent absorbed in their purchase, and generally 
declare the imminence of ruin in all directions. Perhaps 
you make a casual survey of the man who may be talking, 
and naturally look for some signs to confirm his statement. 
This man may be interviewing you at his own establish- 
ment, the outsile of which looks imposing ; the internal 
arrangements are very complete and of solid construction, 
his own office bordering upon the luxurious ; the adjoining 
office for his right-hand man is of ample accommodation, 
and the general offices are well staffed and equipped with 
expensive typewriters, dictaphones, and adding machines. 
He, personally, is well dressed, sporting one or two pieces 
of splendid jewellery, and will in all probability invite jou 
to a cafe, where the fare, though expensive, is in great 
demand. Here, again, is displayed not poverty, but con-, 
siderable wealth, and abundance of time in which to 
enjoy it. | 

The city as you walk through it speaks of money in all 
directions ; great buildings abound, of good architecture 
and costly ornament, which adds to the general appearance 
but is not necessary when money is scarce. For a moment 
in your walk the poverty will be forgotten, that is 
when you come to one of the many cathedrals ; here with 
justified pride your friend will relate the spending of 
millions of lire, and that is money spent, not invested, for 
no returns are looked for or obtainable from the outlay, an 
outlay sufficient to capitalise an important industry. I 
merely quote the incident in relation to the story of poverty.. 
When referring to industries, it is natural for me to inquire 
into the conditions of the one in which I am most directly. 
interested—the electrical industry—and it is admitted that. 
its position is not a forward one. : 

The generation is mostly by coal, and the selling price is, 
in places, as high as 3 lire per B. of T. unit, or just over 
18. 6d. ; the Kw.-hour is divided into 10 parts, and 30 c. 
is charged per part. There is a strong and growing desire, 
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amongst the people to make early improvements, and to 
utilise the available water power to generate all the energy 
needed, and so make themselves independent of coal for 
lighting, heating, and cooking. In one direction this 
development seems to be going forward, as the mileage of 
electrical traction on the railways is considerable, and is 
always increasing. 

Important schemes are on foot for longer tracts of line to 
be converted to electrical propulsion, and, from the same 
source, large tracts of country will receive a supply of energy 
for domestic purposes at a much lower rate per unit. The 
lamp-maker is not without his particular troubles in this 
country, for voltages vary over a wide scale; but the 
pressures most used appear to be 110, 125, and 160 volts, 
which is fortunate for safety’s sake, the house-wiring and 
ordinary installations being done in a way difficult to 
realise in view of the precautions taken in our own country to 
prevent fire and personal risks. Insulated wires are run on 
porcelains outside the buildings, and a tapping is taken off 
for each floor by just baring the insulation and roughly bind- 
ing round the wire for sub-circuits. This so-called joint is 
left without soldering or taping. The main wires are run 
into a feeder-board, constructed in wood and fixed outside 
the building, and the floor circuits are protected by a two- 
way board at the point of entrance—inside the building ; 
from here the long runs are carried in thin-metal 
covered insulating tubes of German origin, and led through 
the walls in porcelain tubes to the rooms. The insulating 
tubes may be continued to point and switch, but most 
probably the run is made in white flexible, which, owing to 
repeated coats of paint received during periods of interior 
decoration, is quite hard, and apparently able to continue to 
carry all the current required for years to come. 

One can, of course, find better installations, but I have 
given an outline of the general class of work. As might be 
surmised, the electrical Contractor does not specialise in 
electrical work alone, but runs a combination business of 
plumber, gas, and electric lighting. His shop is an 
interesting one, well designed and fitted, with much space 
devoted to display, and each section treated separately. 
The combined exhibition does credit to his enterprise. It 
is of interest to note that the Italian Government shares in 
this enterprise, as every advertisement, display card, or 
notice of any description is taxed, a stamp being fixed 
and cancelled on each and every one exhibited ; as a con- 
sequence, leaflets and placards are reduced to а minimum, 
and information concerning the various goods is given 
verbally. 

The war has stimulated the local desire to manufacture 
for themselves the materials hitherto purchased exclusively 
from abroad ; with the development of water-power genera- 
tion it will not be long before many important items are 
being made in their own country, and there appears to be 
no reason why the manufacturing electrical industry should 
not soon be in a flourishing condition. 


ELECTRIC VEHICLES. 
Bv E. AUSTIN. 


THE position of the electric vehicle industry in this country 
at the present time is, on the whole, satisfactory, for, despite 
the adverse conditions that have prevailed during the last 
five years, there has been material progress in certain 
directions. Electric vehicles are becoming more and more 
conspicuous in London and elsewhere, and users are loud in 
praise of their performance. Certain influential indi- 
viduals who in the past were either indifferent or antagonistic 
to electric battery traction, have been forced to adopt an 
entirely different attitude as the result of more or less 
recent developments, and are now expounding its virtues in 
‚а most authoritative manner. 16 has always been clear to 
all, save those utterly devoid of foresight, that the electric 
battery vehicle would ultimately establish itself, even in 
the days when accumulator manufacturers were quite 
incapable of producing cells suitable for road service. At 
the present time certain manufacturers who a few years 


back in no way interested themselves in electrical affairs, 
are building, or are preparing to build, electric vehicles of 
various kinds, whilst others are seeking works in which to 
commence operations. All this is very satisfactory. It 
reflects great credit upon the accnmulator makers who have 
been largely instrumental in placing electric battery traction 
upon a sound footing, not to mention that small but 
energetic body of electrical engineers who for years past 
have been endeavouring to bring the electric vehicle into 
the limelight. Why this extremely arduous task should 
have been left to so few men, the writer does not 
pretend to understand. Surely nothing has ever been devised 
in the history of electrical engineering that affords better 
opportunities for improving central-station loads than the 
electric vehicle. Surely every central-station engineer 
must recognise now, at any rate, that there are tremendous 
possibilities in this new and important field of enterprise. 
Enough has surely appeared in the technical Press to show 
what has been done in this country, in America, and 
elsewhere, and to indicate the advantages of electric- 
battery traction in all its branches. 

If there is a single central-station engineer who at the 
present time considers that electric vehicles are not worth 
bothering about, he must indeed be strangely constituted, 
and it is difficult to believe that such a person exists. 
Yet what do we find ? Could anything be more unsatis- 
factory, more disappointing, more depressing, more dis- 
heartening than certain statements in. the recently-issued 
report of the Electric Vehicle Committee? There are, 
we are told, many central-station engineers who have not 
even taken the trouble to procure a single copy of the 
Committee’s official organ, and also many who have made 
no endeavour whatever to secure the purchase of an electric 
vehicle. It was, perhaps, to be expected. Few men 
trained as engineers can readily adapt themselves to 
commercialism in any shape or form. They nurse and 
cherish their plant with all the care and skill imaginable, 
but they fail to move with the times and to take advantage 
of the latest developments. It is a deplorable state of affairs. 
It makes some of us who have been endeavouring, in our 
humble way, to assist the movement with the aid of 
our pens, wish we had been engaged on some other form 
of work. It almost makes us wish that we were in 
some far-off land where there were no electricity supplies, 
no electric vehicles, and no apathetic electrical engineers. 
Of course, there has been a war. We are all aware of 
that. But the war is over, and the electric vehicle came 
into existence long before it began. How many central- 
station engineers took a really keen interest in the move- 
ment prior to 1914? – certainly not a great number. The 
bulk of the propaganda work, at any rate, has until recently 
been left to Mr. F. Ayton and a few others, who deserve all 
the praise and admiration that can be bestowed upon them. 
What the electrical industry owes to Mr. Ayton and his 
colleagues will probably be recognised in due course, but at 
present there does not appear to be any marked appre- 
ciation or enthusiasm on the part of some supply 


authorities. 


It may be argued, and possibly rightly, that manu- 
facturers are not yet in a position to turn out vehicles in 
large numbers or at a reasonable price ; but even if this be 
true, there is not the slightest reason why propaganda work 
should not proceed. The advantages of electric vehicles 
must be clearly demonstrated to those who are likely to 
need them before there can be a large demand, and it is 
probably safe to assert that there are numerous possible buyers 
who do not at present even know that such things as electric 
vehicles exist. If it were not for the fact that the pro- 
gress of the movement is dependent upon the electricity 
supply authorities the manufacturers would, of course, be 
in a position to build and sell their vehicles without 
hindrance in the same way as makers of petrol vehicles 
build and sell them. But, unfortunately, cans of electricity 
cannot be purchased by the roadside like cans of petrol, and, 
consequently, engineers who are neglecting to see Avhat they 
can do in the way of providing adequate charging facilities are 
not only missing golden opportunities themselves, but are 
also hampering manufacturers. The central station engineer 
who imagines that because his plant happens to be an alter- 
nating one or because his working voltage is much 
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higher than the standardised battery voltages, electric 
vehicles are not worth considering is unworthy of the position 
he holds. Much has been made of the difficulties of 
charging, yet in reality the whole thing is simple. What 
ought to be encouraged as far as possible is charging on 
owners’ premises in stables and other places where vehicles 
are usually xept. A small motor-generator or rectifier 
installed in such places solves the problem completely. 
Charging garages may, of course, be established as well, and 
vehicles may also be charged at central stations, but 
there is no doubt whatever that it will be found in many 
cases that vehicle owners will be quite prepared and willing 
to install charging equipments of their own. 

The writer is not unfamiliar with the various organisa- 
tions now working in the interests of the electric vehicle 
movement. Still it is clear that unless some of the central 
station engineers are going to display more enthusiasm than 
they have in the past the industry cannot possibly progress 
at its proper rate. There is no reason, so far as the writer 
can see, why practically every station in this country should 
not derive benefit from this new and important develop- 
ment. The use of electric trucks alone is bound sooner or 
later to have an influence upon central station loads, 
especially in large manufacturing districts. The value of 
these trucks to manufacturers, shippers, merchants, and 
others, is at present very imperfectly understood, and it 
behoves supply authorities to familiarise themselves with 
electric truck applications, and to make them known to 
people who are likely to be interested. 


FOREIGN TRADE.— II. 


Electricity in Spain and Portugal. 


[By One WHO Has TRAVELLED Muca.] 


THE end of the blissful state of affairs caused by the 
restriction of imports appears to be approaching, 
and then, no doubt, manufacturers in England will 
seriously turn their attention to getting business :п 
foreign countries, disabusing themselves of the idea 
that what is accepted in the British Empire will 
necessarily be accepted in other parts of the world 
` irrespective of its price. 

The mountainous nature of both Spain and 
Portugal places at the disposal of their inhabitants 
an enormous and constant source of electric power, 
with the result that every town of importance and 
many of practically no importance are provided with 
electricity. Unfortunately this very excellent market 
was almost entirely neglected by English hrms before 
the war, and those firms who did make some effort 
to do business refused, as a general rule, to grant the 
long credits customary in the country, and almost 
without exception failed to supply the class of goods 
which was asked for and was being supplied without 
question by the German firms who years ago realised 
the importance of the market and established them- 
selves under local laws. 

The German firms in question do not appear to 
have suffered at all from the effects of the blockade, 
as they were sufficiently foreseeing to either finance 
factories themselves or to assist others to do so, asa 
result of which all their various depots throughout 
Spain were able to carry on since 1914 as if nothing 
had happened. Since the conclusion of the armistice 
last November, numbers of firms in this country 
have received more or less verbose effusions in 
Spanish or French pointing out the supposed possi- 
bilities of the Spanish market. 

Naturally most of our firms on receiving a letter of 
this kind either consign it to the depths of the 
W.P.B., or else they send a short acknowledgment 
written in English requesting our Spanish friend to 
in future be kind enough not to write in his own 
language, stating also that e trust in Providence, 
but others pay cash against shipping documents. 

This is not a particularly enterprising way of open- 
ing up new business, but when the lamp manufac- 


turer in this country takes the trouble to acquaint 


himself with the fact that the Customs duty on elec- 


tric lamps going into Spain works out a 4s. per 
pound, and when also he gets wise to the fact that 
electric lamps are made in enormous numbers in 
Spain, he very naturally decides to sell his lamps in 
England, where he can get more for them and avoid 
trouble in collecting accounts. 

Unless our lamp manufacturers are in a position to 
supply a low-voltage gas-filled lamp consuming about 
25 watts to compete with a well-known Dutch make, 
they are wasting their time and money in attempting 
to get orders in Spain, although in Portugal Customs 
duties are not nearly so high, and they may be able 
to find some market for any surplus. 

Voltages are as a rule between 100 and 150, and 
Edison screw caps are used almost universally. 

For the manufacturer of electrical accessories the 
position is almost hopeless. Types used in England 
will find no market in Spain, as they are too dear, 
too heavy, and the porcelains are the wrong colour, 
also tumbler switches are hardly used at all. House 
wiring in Spain at present is carried out in at least 
go per cent. of the installations with low grade flex 
on insulators, and costs about 10s. per point as 
against 30s. in this country, where rules are far more 
stringent. 

The Customs duty on lampholders works out at 
about Is. per pound, and it is absolutely impossible 
to sell the heavy English stuff to compete with what 
is made in Spain at about one third of the price, 
especially when the native article is quite satisfactory, 
and compares favourably with the lighter classes of 
accessories made in Japan and the U.S.A. 

Unless the British maker is prepared to offer ma- 
terial similar in type to and comparing favourably n 
price with the local article he is wasting his time try- 
ing to do any business either in Spain or Portugal. 

The maker of V.I.R. cables and flex are much in 
the same position. Insulation in these southern 
countries is not considered to be of such importance 
as it is in England, and it will be found that the 
V. I. R. wires and cables made in Spain will hold their 
own in price against any imported article. 

The meter maker is in quite a favourable position 
as regards the Spanish market. ‘Customs duties are 
high, and amount to about 1s. 6d. per pound weight, 
but as no meters are made in either Spain or Portu- 
gal, all makers are in the same position, and the one 
able to cut down the weight of his goods will get the 
order provided his meter has received the approval 
of the authorities. Measuring instruments are sub- 
ject to a fairly steep Customs duty. A certain num- 
ber of ammeters and voltmeters are made in Spain, 
and as these are fitted in cases made of brass spin- 
nings the British maker will have rather uphill work 
in selling instruments in iron cases which are handi- 
capped with a duty of 15s. each. 

The manufacturers of generators, motors, trans- 
formers and heavy switchgear have nothing to fear 
from local competition or Customs dues. 

There is an excellent opportunity for motor con- 
trol gear, but it must be borne in mind that very 
ым little D.c. is used except in Madrid and Barce- 

ona. 

In concluding these few remarks it may be stated 
that the financial situation in Spain is very favour- 
able, and there are numbers of big projects about to 
be started on. It is quite as easy to do business in 
Spain as it is at home, but it must be remembered 
that the Spaniard is master in his own house, and 
that if business 1s to be done with him, he must be 
offered what he wants and not what we think he 
oucht to have. | 

It is not remarkable that he should prefer to be 
quoted c.i.f. prices and ask to be addressed in his 
own language. ‘Finally, there 1s quite an excellent 
outiet in Spain for certain classes of electrical goods 
if manufacturers are only prepared to look for busi- 
ness and adapt themselves a little to the ways of the 
country. 
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ELECTRICAL PHENOMENA OCCURRING AT HIGH LEVELS IN THE ATMOSPHERE. 


By $. CHAPMAN, M. A., D. Sc. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


TRR electrical phenomena which will be considered in this 
paper occur at high levels, above 10 or 15 km. from the 
ground. ‘hey make themselves apparent in two principal 
ways; by luminosity and magnetic effects. The changes of 
magnetic force at the earth’s surface originate mainly in the 
upper atmosphere, directly or indirectly. The direct part is 
due to electric currents in atmosphere, the indirect to 
eecondary currente induced by the fonner in the conducting 
earth; the ratio between the two corresponding portions of 
the magnetic effect at the surface is 2 or З to 1. The earth 
currents tlow at greater or lesser depths according to the 
rapidity with which the external currents vary; those asso- 
ciated with the regular daily magnetic variations flow chiefly 
at 200 or more kilometres below the surface. At times of 
magnetic disturbance the changes are much more rapid, and 
the earth currents do not penetrate so far down. | 
The moon, as well as the sun, affects the earth’s magnetic 
field, and there are lunar diurnal magnetic variations, de- 
pending on the moon’s hour angle (or local lunar time), which 
are of as great interest as the ordinary solar diurnal varia- 
tions, though of inferior magnitude. | | 
From the sun, the earth is,seen to be moving along in 
its Ne from right to left, and to be turning about its axis 
eo t 


are specially ionized (mainly by solar action) are the con- 
the flow of electric current takes place. 
of two kinds, one 


current, so that the irregular convective motions in the tro- 
ere have no part in producing the magnetic variations. 

The set of atmosphere movements which gives rise to 
quiet-day diurnal magnetic variations consists of two great 
world-wide circulations of tidal type. One is a true tidal 
motion, due to the moon. The other, of similar character but 
of different phase and fifteen-fold the amplitude, is of solar 
origin; it is mainly produced by thermal—not tidal—ection. 
The difference in phase indicates & difference of orientation 
of the two systems of circulation relative to their governing 
bodies the sun and moan. Moreover, the orbital motion 
the moon causes the lunar tidal system of circulation to shift 
relative to the eolar system, completing one revolution, 
in the same sense as the earth's diurnal rotation, in a lunar 
month. 

In each case the movement of the air is mainly horizontal. 
‘Fig. 1 ehowe lines of equal pressure (dotted) and of instan- 
taneous direction in a tidal system of circulation in the eerth's 


atmosphere. Maximum pressure occurs at M and minimum 
at M'. The meridans NZS are lines of zero pressure. The 
current-lines in the case of such tidal motions are ind 
in fig. 2, where for simplicity a particular phase, different 
from that of either the solar or lunar circulations, has 
ad . The maximum velocity occurs at the equator, 
and in the solar case is approximately 1 km. per hour. The 
velocity is nearly same at all levels up to a considerable 
height; the solar diurnal circulation, however, seems not to 
extend eo far up ae the lunar circulation; the latter is present 
in the auroral layer, at a height of 100 km., while tbe solar 
diurnal movement does not eeem to exist there. 

These two movements are of semi-diurnal type; that is, the 
motion in ei case is the same over the two halves of ihe 
earth separated by any meridian plane. The motion being 
horizontal, the induction tekes place across the vertical com- 
ponent of the earth’s magnetic force. This component is 
downwards in the northern, and upwards in the southern 
hemisphere, but is otherwise nearly symmetrical with respect 
to the equator. The induced electromotive force is perpendi- 
cular to the direction of horizontal motion, to the left in the 
northern, and to the right in the southern hemisphere. 

Fig. 2 shows electric current-lines (dotted) and lines of hori- 
zontal magnetic force at the earth’s surface, resulting by 
electromagnetic induction from the circulation shown in fig. 1. 
The systems of electromotive force, like those of atmo- 
spheric motion, are semidiurnal (fig. 2); but the systems of 
horizontal electric currents impelled by those forces, in the 
layer which is sufficiently conducting to give scope to them, 
are not of this type. Their intensity is much greater over the 
sunlit than over the dark hemisphere. This is shown by the 
considerably enhanced activity of the solar and lunar diurnal 
magnetic variations plang from these currents, during the 
hours of solar daylight, and during the season of the year 
(summer) when, at a given station, the rays of the sun are 
most tly received. > lunar diurnal magnetic varia- 
tions exhibit the effect particularly clearly; since the lunar 
tidal system of circulation progressively advances relative 
to the sunlit hemisphere (vide supra), the lunar hours during 

ich the electromagnetic effect 1з magnified regress through- 
out the lunar month; the character of the lunar diurnal mag- 
netic variations consequently changes regularly in the course 
of a lunation, the activity being greatest during the hours of 
solar daylight at each : m . 

Besides this daily and seasonal variation in the intensity 
of the quiet-day magnetic changes, the latter vary conaider- 
ably in intensity (while preserving their type almost un- 
altered) throughout the cycle of solar activity. The one varia- 
tion indicates a dependence on the position of a station 
relative to the sun, the other on some intrinsic solar factor 
affecting the earth as a whole. Both effects are explained 
by supposing the electric conductivity of the layer of air in 
which the currente flow to vary in the manner described ; and 
that this is because the conductivity is produced by some 
eolar peng agent. This agent is ultra-violet radiation, 
which must emitted more strongly at sunspot maximum 


than at eun minimum. It is shielded from the dark 
hemisphere, t over the sunlit hemisphere it penetrates 


to a considerable depth in the earth's atmosphere, much below 
the under limit of the auroral layer (about 100 kilometres 
above the ground). It seems likely that it is the lower surface 
of the layer thus ionised by solar radiation which is r n- 
sible for перове wireless waves round the earth, and so 
increasing the distance over which messages can be trans- 
mitted in this way. Prof. G. N. Watson has recently given 
conclusive proof that, unless prevented by the presence of 
euch a conducting layer, the electric waves would in large 
part travel outwards into space, instead of, as they are 
observed to do, round the globe. 

Magnetio disturbances and auror are produced by the 
injection into the eerth's atmosphere of electric corpuscles 
projected in confined etreams from disturbed regions on 
sun. These streams may be emitted in any. direction, во far 
as we know at present; their existence is made known to 


terrestrial observers only when a stream is projected so that, 


in the course of the solar rotation, it sweeps over the earth. 
The streams are often of considerable angular diameter, e.g., 
10 degrees or more. As the angular diameter of the earth, 
viewed from the eun, is only 18.6 seconds of arc, it becomes 
idl iind enveloped in the streams; and often remains so 
for hours or even days, notwithstanding that the relative 
speed of the streams at the distance of the earth enables 
them to sweep right across the earth in 35 seconds. The 
latter fact explains why magnetic storms, the particularly 


‘intense and world-wide disturbances which occur when the 


earth is enveloped in a dense solar stream, are observed to 
commence at almost the eame instant all over the earth. 
Again, since disturbed regions on the sun often continue to 
emit streams of electric corpuscles in the same relative 


direction for a period of more than one solar rotation, 8 


given stream may tra verse the earth more than once. 
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accounts for the observed tendency for magnetic conditions 
to recur after an interval equal to the time taken by & stream 
to reach the earth again, after & complete rotation with the 
воп. This, which is shown by quiet, no less than by dis- 


turbed conditions (corresponding respectively to the absence 


&nd presence of streams in the earth's neighbourhood) is 
only a tendency and not a definite periodicity; for the se- 
quence of streams existing at any given time is continually 
being interrupted by the cessation, or alteration of direction, 
of old streams, and the initiation of new ones. 

The streams seem to consist entirely or predommantly of 
corpuscles having the same sign of electric charge. They are 
ejected from the sun with a speed comparable with that of 
light, and travel outwards approximately in straight lines. 
When they approach the earth their rectilinear motion be- 
comes modified owing to their entry into the earth’s mag- 
netic field. It appears that, though in an intense stream 
the particles seem to impinge upon the atmosphere from all 
sides, there is a strong tendency for them to be drawn in 
towards the earth’s magnetic poles; yet not so as to fall most 
numerously at the magnetic poles themselves, but rather 
around two zones, one centred at each such pole. The radius 
of the zones can be calculated approximately, but depends 
upon the nature and speed of the particles. The zones are 
naturally identified with the zones of maximum auroral 
frequency; these are centred as described, and have a radius 
of about 20 degrees. This is much peda than the radius 
calculated on the assumption that the solar corpuscles are 
B- particles (i.e., negative electrons, having a mass much less 
than that of a hydrogen atom, though travelling with great 

). On the other hand, the observed agrees pretty 
© у with the calculated radius, if the particles ате sup- 

to be a-particles, positively charged, but otherwise 
identical with ordinary atoms of helium moving with great 
velocity. ' 

Three principal consequences follow from the injection of 
the solar corpuscles into the earth’s atmosphere. First, the 
particles break up many of the molecules which they en- 
counter before bemg brought to relative rest in the atmos- 
phere. This means that the layer in which the retardation 
takes place is ionised; during times of magnetic disturbance, 
therefore, there are two conducting layers instead of only 
one. Second, where the ionisation is particularly intense it 
is accompanied by luminosity; this accounts for the polar 
distribution of aurore, and their association with magnetic 
disturbance. The production of the latter depends on the 
third effect mentioned, viz., the electrification of the air. 
This is accompanied by electrostati¢ forces of sufficient in- 
tensity to impart an important degree of motion to the 
extremely rarefied air. This is the second of the two types 
of motion referred to above. poa екы es | 
The general nature of the movement can be readily in- 
ferred. 'The mutual repulsion of the entangled cbarge spread 
over the world-wide spherical layer produces an upward, 
outward movement, as in & charged soap-bubble. Thus the 
eir travels vertically upwards—except during the first few 
minutes of a magnetic storm. For at first the downward 
momentum of the injected particles ‘depresses the air, before 
the electricity has accumulated sufficiently to reverse the 
motion. 

In the process of electromagnetic induction the vertical 
movement acts by cutting across the horizontal component 
of the earth’s magnetic force. Since the latter is directed 
from north to south, the upward motion induces an electro- 
motive force from east to west, while the initial down werd 
velocity mduces one in the opposite sense. An electric cur- 
rent flowing from west to east; as in the latter case, will 
increase the horizontal magnetic force at the earth’s surface; 
this із what ts usually observed in middle and lower latitudes 
during the first few minutes of & magnetic storm. After- 
wards the reversal of motion of the air, and of the resulting 
electromotive force, causes a diminution in the horizontal 
magnetic force; this is one of the most characteristic features 
of magnetic storms. "PH 

The electromagnetic effecte of a storm are not of the simple 
type which might be expected; complication arises mainly 
from the unequal distribution cf the corpuscular injection. 
This inequality is due to the deflection of the particles by the 
earth’s magnetic field, and to the circumstances of emission 
from the sun. Visual observation of the aurors strongly 
suggests that the injection is both patchy and inter- 
mittent. | 

This causes the ionisation of the air to vary considerably 
from place to place, and the inequalities of conductivity thus 
eet up are likely to endure for eome hours. Consequently, 
even if the electromotive force were quite uniform in direc- 
tion and intensity, the current-flow would be far from 
uniform. The great intensity of disturbance in polar regions 
is due to the high average value of corpuscular injection and 
ionisation around the poles. There is evidence that the con- 
ductivity in the maximum auroral zone is particularly 
intense. ve a 
Besides these inequalities solar corpuscles fall more in- 
tensely over the p.m. than: over the a.m. hemisphere. Thus 
the two solar ionising sgents have different most favoured 
hemispheres "—the sunlit one being that most affected by 
the ultra-violet wave radistion. 

This longitudinal inequality of conductivity in the auroral 
layer shows itself in the production of a greater diminution 
of the horizontal magnetic force, in middle and equetorial 
‘latitudes, over the p.m. than over the a.m. half of the earth. 


This appears clearly from the disturbance diurnal variation 
of..horizontál megnetic force in the latitudes mentioned 
(fig. 3); the disturbance diurnal variation in the other mag- 
netic elements and in other latitudes likewise indicates 
the existence of excessive precipitation of corpuscles over 
the p.m. hemisphere and round the ‘auroral maximum. 
zone. Fig. 3 shows current-lines (dotted) and lines of hori- 
zontal magnetic force at the earth's surface, corresponding to 
the disturbance portion of the solar diurnal magnetic varia- 
tion, a8 Viewed from the sun. 

While the non-uniform injection of charge results in the 
existence of inequalities of electrical conductivity over. the 
spherical layer affected, the charge itself is continuously re- 
distributed во as to keep the surface density of electrification 
practically uniform. In the case before us the conductivity 
seems quite large enough to permit the redistribution to take 
place with a rapidity altogether exceeding that of the escape 
of the charge right away from the atmosphere, which does 
ultimately result. The redistribution seems to be of an oscil- 
latory character, accompanied by the propagation into 
of Hertzian waves of wave-length approximately equal to 
the diameter of the earth. The period of these waves 1з 
about one-twentieth of a second. ; 

The precipitation of electric charge into the atmosphere 
does not produce an electric storm at the earth's surface, 
as well as a magnetic storm. During a world-wide magnetic 
storm, indeed, in which the extenson of the corpuscularly 
ionised layer all round the earth permits a uniform redis- 
tribution of the charge, no change in the electrostatic field 


Fia. 3. 


at the earth’s surface would be expected. But even in the 
case of a minor disturbance, due'to a stream of corpuscles 
which falls upon, and renders conducting, only a limited 
portion of the upper atmosphere, no electrostatic change at 
the earth’s surface is observable. This seems to be owing 
to: the electric shielding effected by the other ionised layer, 
which extends all round the earth. This layer is lower than 
the other, so that local charges in the auroral layer do not 
икан affect the interior of the ‘‘ diurnal variations 
ayer. 

There is a tendency for the brightest part of auroral bands 
and rays to occur at their lower edge, though in the case of 
rays it is occasionally found some distance above this level. 
This confirms Vegard's hypothesis that solar particles are 
a-particles. Such particles, of molecular maes, are found to 
penetrate to a definite distance when projected into & gas; 
they travel in practically straight lines for this distance and 
then come to & relatively dead stop when their velocity is 
reduced to that of the surrounding molecules. The ionisa- 
tion is greatest shortly before they reach their limit of 
penetration. These features are manifested by aurore, and 
are quite distinct from those which characterise the pro- 
jection of negative electrons, 8-particles, into a gas. 

It seems probable that the p-particles are products of 
radio-active processes occurring on the eun. ls would 
explain the high speed and homogeneity of the corpuscular 
rays. Again, the rig Dee derives support from the’ exist- 
ence of ultra-violet light radiation. In the past, discussion 
concerned itself with the relative merits of the two—cor- 
puscles and ultra-violet light—regarded as alternative ionising 
agents. The two attendant difficulties are avoided if we 
suppose the ultra-violet light to consist of у-гаув, i.e., the 
extremely penetrating wave-radiation which in certain 
active processes accompanies the emission of a-particles and 
B-particles. These y-rays are immensely more penetrating 
than either 8 or a-particles, so that as the latter prove able 
to escape from sun's atmosphere, it is natural that the 
- rays should likewise do во, and will maintain euperior 
penetrating power, and so ionize a layer in the terrestrial 
atmosphere lower than the auroral layer. 'The rays do not 
travel to a definite distance before absorption, ae do the 
a particles; their intensity diminishes exponentially with the 
mass of the gas traversed. 

The 4-radiation seems to vary continuously and gradually, 
while the streams of corpuscles are discontinuous and inter- 
mittent. The author attributes this to the fact that 
the radiation, whether produced locally or. as seems more 
likely, all over the sun’s surface, will spread out in all direc- 
tions—what we receive at the earth coming from the whole 
of the emitting area. In the case of the corpuscles, probably 
they either cannot escape at all from the sun's general mag- 
netic field, or can do во only in diffuse maeses, except where 
the intense magnetic fields which exist over the eunspota 
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provide a ide" along which they can stream outwards. 
The time taken by the solar corpuscles to reach the earth, 
if they are a-particles, can be assigned as from about two 
to three hours. | l | ? 

It may be that the P glans emitted during the radio- 
active processes mentioned, escape from the sun diffusely, or, 
if in streams with the a-particles, that they become dispersed, 
owing to their much greater deviability, before they reach 
the earth. Certainly they must escape from the sun in some 
way, and there seems to be no evidence that two kinds of 
corpuscles reach the earth. " 

the above suggestion is confirmed, that radio-active 

transformations on the sun are responsible for the emissions 
which affect the earth's atmosphere, such processes must 
play а much greater part in the economy of the sun than has 
generally been supposed; and they must be intimately con- 
nected with the cycle of variation of solar activity, for the 
ultra-violet. wave radiation (here identified with y-rays) ів 
twice as intense at some sunspot maxima as at sunspot 
minima. | р 

The author hopes that it may not be without interest to 
electrical engineers to consider briefly such examples of how 
the principles underlying the more familiar applications of 
electricity are ilustrated, in various ways and on a large ecale, 
in Nature. | 


A SEAPLANE WIRELESS TRANSMITTING 
SET. 


ALTHOUGH the type of aircraft wireless transmitter here de-. 


wcribed was designed for HS type seaplanes, it was first 
installed on the NC type of U.S.A. flying boat in the recent 
trans-Atlantic flight. These sets were designed to give а 
normal operating range of 350 to 400 miles under ordinary or 
about 250 miles under adverse transmitting conditions. Dur- 
ing this flight the Navy Department states that these trans- 
mitting sets were heard over a distance of 1,200 miles. 

The complete set consists of all the accessories necessary 
to install, repair, and replace broken parts. The actual set 
as installed in the plane is described in the T. and T. Age, 
from which the following particulars are taken. 

The transmitter itself (fig. 1) consists of a 550-watt, self- 
excited inductor-type alternator, and an aluminium sheet or 
casing, of the same diameter as the generator and attached 
to the rear thereof, in which are contained the power 
transformer and the rotary spark gap. To the end of this 
aluminium shell is attached a streamlined hood, composed of 
fabric impregnated with bakelite. This serves as an enclosure 
for the condenser and the oscillation transformer which are 
bolted to the aluminium shell extending back from the 
generator. The hood is attached to the aluminium shell, and 
is readily removable for inspection and adjustment. The 
aluminium casing is also provided with. a watertight hand 
hole, by which access may be had to the rotary gap: 

The generator itself is a special inductor-type alternator. 
designed for a speed of 5,000 R.P.M. and develops from 135 
to 150 volts on open circuit at 1,000 cycles. The full load 
voltage is approximately 100 volts. The stator consists of 
four D.C. poles, into each of which are cut four elota for the 
А.С. winding. The rotor is made with 12 teeth and acts as 
the inductor. The D. 0. winding for exciting the field is wound 
m the slots between the teeth and delivers current to tho 
field through an externally mounted field switch. The switch 
is arranged so that the alternator field circuit is closed only 
when transmitting, and in closing the circuit a battery is 
momentarily connected in to ensure its building up. 

The gap equipment comprises two rotors, one having twelve 
and the other eight teeth, mounted directly on the generator 
shaft by an insulating moulded hub. This gives the set two 
different spark tones, 1,000 and 666 sparks per second, which 
greatly increases the selectivity of the transmitter. The 

xed element consists of two tungsten electrodes mounted on 
& holder which can be rotated through 180 deg.; the other 
electrode is brought into use with the twelve-tooth rotor, 
while the one located opposite the eight-tooth rotor is inopera- 
tive. By means of an eccentric bushing in the bracket by 
which the electrode holder is mounted on the generator rear 
bearing опа the distance between the tips of the rotor 
teeth and the fixed electrode can be adjusted. The angular 


adjustment is obtained by loosening: the clamp that holds 
the electrode bracket. j P 


end of which is attached a etream-lined lead weight. The 
antenna is brought into the cockpit through insulators having 
a metallic bushing with flared ends to a reel upon which the 
antenna is wound when the plané is about to descend. Con- 
nection to the antenna is made by a terminal connected to 
the bushing in the insulator. · 

The antenna is paid out to its full length, and the open 
circuit tuned by means of a variometer which is assembled 
to include a hot wire ammeter for indicating. resonance- The 
variometer consists of fifty turns of No. 14 B. & S. bare Solid 
copper wire wound on thin, hollow cylinder.. The induct- 
ance is varied by means of a trolley, hand operated through 
a rack and pinion, which moves parallel to the axis of the 
coll, and makes contact with the bare turns of the coil through 
a recess cut in the cylinder. The trolley can, therefore, b 
made to cut in, or out, one turn of wire at a time as 16 ів 
moved along. The dead end of the coil is connected to the 
trolley contact and is thereby short-circuited. A copper ring 
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Fia. 1l.—D1AGRAMMATIC Cross SECTION OF SEAPLANE WIRELESS 
ЭШ TRANSMITTING SET. 


moving with the trolley inside the coil serves to prevent spark- 
ing at the trolley contacts by shielding the magnetic lines of 
force from the turn short-circuited by the trolley. 
_ On the NC type of trans-Atlantic seaplane a special mount- 
ing was arranged on a rear strut in the centre of the boat. 
so that when the boat was not flying, the transmitter could. 
be moved up on the strut into the wash of the propeller of 
the centre-engine. This engine could then be run at a speed 
not sufficient to cause the boat to move, but still sufficient 
to operate the wireless set. When operating under these con- 
ditions a T antenna strung across the top of the boat between 
the skid-fin of the plane is used, and.a lead-in dropped down 
from the centre. The earth is made at the keel of the boat. 
.The leads from the transmitter are brought through the 
wall of the boat to the cockpit. In order to make it possible 
to operate the set from various points of the boat several keys 
are installed, which are of the flame-proof ty , and are 
equipped with winker lamps connected to a transformer across 
the key contacts, which indicate whether or not the line is 
in use. When no keys are being operated the lights burn 
continuously until one operator presses his key. Then all 
lights go out corresponding to the operation of the key. 

The set here described was désigned and built by the In- 
ternational Radio Telegraph Oo., of New York. 


Engineering Congress at Java.—Arrangements have 
been made for holding a general engineering congress at Batavia, 
Java, in May, 1920. Eastern Engineering says it is evident that 
the proceedings will have very great importance to British engi- 
neers, having regard to the information it will supply as to forth- 
coming projects in the Far East. The congress will deal with 
harbours and means of communication (including railways, tram- 
ways, telegraphy and telephony), irrigation. drainage, waterworks, 
&c. ; roads and bridges, town planning, architecture, &c. ; the pro- 
duction of energy, electricity, and industries (including iron works, 
factories, and agricultural industries), mining and geology.. It will 
deal with other subjects such as technical education, the artisan 
question, building materials and aerial navigation, Invitations 
have been issued to engineers in countries bordering on the Pacific 
and Indian Oceans. The main object is to influence the technical 
development of Eastern Asia. The proceedings will be conduoted 
in Dutch and English, and it is expected that the congress at 
Batavia will do much toward solving technical problems, as well aa 
towards assisting in the development of the pan-Pacific movement 
by the opening up df new routes, and the consequent extension of 
trade and the dissemination of information. The address of the 
seoretary of the congress is Kebon Sirih, 56, Batavia, Java, 
Netberlands India, | 
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THE BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


(Continued from page 203.) 


Messrs. A. GALLENEAMP & Co., Lap., 19-21, Sun Street, 
Finsbury, E.C. 2, exhibited a Berthelot-Mahler bomb calori- 
meter of British manufacture with a modified bomb by Dr. 
K. Krocker, for the determination of the calorific value of 
solid and liquid fuels. Electrolytic-copper protected glassware 
and a stand for electrolytic analysis, arranged to take any 
type of electrodes, and to rotate one of them, as well as electric 
turnaces of various types were shown. Gallenkamp 
furnaces are PETS for laboratory and small industrial heat- 
ing, the standard types being: Vertical and horizontal tube 
furnaces, 2- and 4-tube furnaces for carbon determinations, 
muffle, crucible, and explosion tube furnaces. The maximum 
temperature of these furnaces is 1,000 deg. O., and under 
average conditions, running at the maximum temperature, 
the life of the heating coil should be at least 1,000 hours. 
The time taken to heat up on full current varies from 30 to 
60 minutes according to size; when up to full heat the tem- 
каш сап be maintained оп a greatly reduced current. 

y using a control panel, the current can be controlled 
within the limits stated, thus permitting a furnace to be 
run and maintained up to the maximum temperature without 
the use of temperature-measuring instruments. The furnaces 
operate on D.C. or single-phase А.С. up to 250 volts; they can 
also be used on one phase of a polyphase supply. ö 


Fic. 21. 


FURNACE CONSTRUCTION. CRUCIBLE FURNACE. 


Figs. 19 and 20 show the construction of the furnace; the 
heating unit, wound with the heating coil, is fixed in the 
frame, and connection is made from the coil to the two 
bottom tie rods (fig. 20). The frame slides into the casing 
(fig. 19), which is lined with lagging bricks, the space between 
the bricks being packed with insulating material. From 
these illustrations it will be seen that to fit renewal units is 
quite a simple operation. | 

The heating chamber is made of pure fused silica, one of 
the most refractory of materials, melting between 1,700 and 
1,800 deg. C. The coefficient of expansion of silica is ex- 
tremely small, and it is therefore possible to subject the 
heating chamber to rapid changes of temperature without 
danger of „ 

undum can be used for the heating chamber if desired. 
The thermal conductivity of this material is very high, and it 
has a melting point of 2,050 deg. C. (3,722 deg. F.). Far 
temperatures up to 1, 000 deg. C., a winding of special high 
resistance alloy is used. This alloy has been specially de- 
veloped for use in electrical resistance furnaces, having a very 
small. temperature coefficient (+0.0009 per 1 deg. F.), and 
being strongly resistant to oxidation. The winding is pro- 
tected with a special cement, which keeps the coil stationary. 
The space between the lagging and the winding is packed 
with insulating material, which arrangement effectually pre- 
vents oxidation and corrosion of the winding. The lagging is 
in the form of slabs, and is made of a material consisting 
chiefly of sihca. The frame (fig. 20) consists of end walls of 
refractory material held apart by 4 steel tie-rods, two of 
which have terminals attached at one end, and serve as con- 
ductors to the winding. The live ends of these two rods 
are covered by insulated nuts. The end walls are recessed to 
take the ends of the heating chamber, and hold them firmly, 
preventing side play. The casing (fig. 19) is made of sheet 
iron, and is provided with a separate brass terminal for earth- 
ing purposes. 
. Hardening of carbon steel can be satisfactorily carried ont 
in vertical tube furnaces, which can stand directly over the 
quenching tank. so that at the correct temperature the work 
сап be released and dropped directly into the tank. The 
power consumption to maintain 1,000 deg. C. varies from 400 
to 800 watts, with tube lengths of from 12 to 20 in., with an 
internal diameter of from 1 to 2 in. 

Two- and 4-tube furnaces are now largely used for the 
determination of carbon in steel; using а four-tube furnace. 
90 estimations have been accomplished in 8 hours. In these 
furnaces the length of tube varies from 19 to 16 in., and the 
internal diameter from 1 to 1.75 in.. the approximate power 
consumption being from 600 to 1,200 watts. Muffle furnaces 
nre suitable for ash determination, ignition of precipitates, 
Encinerations, fusions, heat treatment, hardening and anneal- 


ing, enamelling, &c. They are fitted with an adjustable 
sliding door and а chimney with batfle plate to control the 
draught through the muffle. They are lagged to prevent cold 
ends of the muffe, and a hole in the back wall is provided 
for the insertion of a thermo-couple. The working space 
inside the muffie varies in length from 8 to 14 in., in width 
from 2.5 to 7 in., and in height from 2.5 to 48 in. Тһе maxi- 
mum working temperature is from 950 to 1,000 deg. C., and 
the power consumption from 750 to 2,300 watts. Crucible 
furnaces, as illustrated in fig. 21, are useful in analytical work 
and for freezing-point determinations, in the standardising of 
thermo-couples, &c. ‘They can be made with closed bottom 
silica crucibles, and can be used for fusing low melting 
point salts, for salt bath hardening, quenching, and temper- 
ing. The size of the heating chamber varies in height from 
3.5 to 5.5 in., and in diameter from 2 to З in., the consumption 
being from 500 to 600 watts. Explosion tube furnaces, for 
heating substances in glass tubes, are made with 2 or 4 tubes, 
18 in. long and 13/16 in. bore. Steel tubes with caps are 
supplied to slide into these tubes, and the lid is furnished with 
a tubulure for a thermometer. The power consumption at 
400 deg. C. is from 500 to 700 watts. 

In the control of the heat treatment of carbon tool steels 
a gap has been experienced between the highly accurate but 


Fid. 22.—RECALESCENCE PYROMETER. °. 


delicate and complicated laboratory apparatus used to de- 
termine the critical point of steel and the relatively robust 
industrial pyrometers used in the factory. The instrument 
produced for this special work is а recording pyrometer outfit, 
in which patent alloy wires are employed, naturally in gauges 
of smaller diameter than those used in the industrial furnace 
instruments, but still retaining the advantage of high electrc- 
motive force, indifference to contamination by metal vapours 
when in direct contact with heated steel and low cost of 
replacement as оре with the platinum alloy couples 
previously used for this work. 

The robustness of the recorder is further enhanced by the 
mounting of the moving coil of the instrument upon patent 
spring-mounted jewels, thus shielding the pivot points from 
damage due to vibration in handling. The thermo-couple 18 
attached to two double terminals on the cold junction etand 
(shown in fig. 22), and the circuit is thence made by a com- 
pensating extension into an oil flask, surrounding the actual 
cold junction. This flask is shielded from direct radiation of 
the eample when heated, by & double shield with an air epace 
between, and is also provided with a mercury thermometer 
by means of which the actual cold junction temperature can 
be observed. The circuit is then made to % second pair of 
double terminals on the base of the stand, and thence by 
flexible cable to the recorder. With the circuit open, that 8, 
not connected between the thermo-couple and the recorder, 
the pointer of the recorder is set to the observed cold junction 
temperature, by this means no cold junction correction i8 
necessary to the observed reading of the recalescent point. 
The sample of steel under examination is heated in the patent 
electric furnace; the furnace shown in the illustration is 12 in. 
long by 1.25 in. bore. The sample about 0.75 in. diameter, 
1 in. long, and with & in. hole drilled axially 0.5 in. deep, ів 
placed at the centre of the furnace with the hot junction 
of the thermo-couple inserted in the axial hole. The furnace 
is then blocked at each end and the current turned on. The 
heating being uniform the heating curve as recorded by the 
instrument will also be uniform unless there is any micrc- 
structural change in the eample which absorbs or emits heat. 
In the case of high-carbon steel the decalescent point has 
euch а micro-structural change and the temperature at which 
this decalescence takes place is clearly shown on the record 
by в halt or flattening of the curve. When the temperature 
in the furnace reaches 850 deg. C., the current is cut off; the 
sample will then cool uniformly until the recalescent point 18 
reached, where the halt is very clearly shown. 

MancoNr's WrinELESS TELEGRAPH Co., Lrp., Marconi House, 
Strand, London. W.C.2. These exhibits and demonstrations 
referred to wireless telegraphic and telephonic communication 
with ships and aircraft, and to direction finding. Only the 
fixed-station method is supposed to have been used by the 
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Germans during the war, whereas the British made use f 
both the fixed and movable station methods. The advantage 
of the former method is that it is not limited as to aerials and 
power, and that it can command expert operation; the 
method, however, is slow, and necessitates the fixed stations 

ing under constant central control, excluding all disturbance 
by commercial traffic. The poe is simplified, but the 
instruments on board will be less sensitive and less powerful 
when the craft itself is fitted with direction-finding gear. A 
modified fixed-station method has been adopted both in this 
country and in Canada for civil marine navigational purposes, 
& wave d of 450 m. being used in this country. The 
direction-finding.set exhibited was of standard pattern, except 
the aerials, which, owing to the exigencies of space, were 
very much emaller than usual. The experimental arrange- 
ment at the exhibition was as follows: The company's stand 
was in the form of a square hut; the two fixed coils crossed 
one another diagonally on the roof, the wires of each passing 
down one pair of opposite hut corners and running to & cylin- 
drical box where the wires continued in two small vertical 
rectangular coils, again at right angles to each other. The 
movable coil was wound longitudinally on the vertical axle 
of the cylinder, the latter being turned by a hand wheel and 
the angle read off on a dial.“ Small aircraft serials are 
eimply twisted copper wires, up to 150 ft. in length, and 
suspended from winding sheaves, several of which were on 
view. The short-range wireless telephone set exhibited had a 
range of 10 miles. The receiver valves were of the ordinary 

rid and cylinder type; the grids of the transmitters were 

ormed of tungsten wire netting surrounding the axial tung- 

sten filament. In the 0.95-kw. wireless telegraph set ex- 
hibited, the transmitter was of the standard Marconi syn- 
chronous spark type, giving a musical note corresponding to 
a spark frequency of 600 per second. The transmitting wave 
may be adjusted to any value from 300 to 600 m., and the 
receiving gear can be tuned for all wave lengths between 250 
and 2, m. This cabinet type was designed primarily for 
ships requiring a set having a working range of 100 miles 
by day and twice that distance by night. Examples of the 
Marconi low-power telegraph sets for aircraft were exhibited: 
the two spark transmitters weigh only 13 lb. and 25 Ib., 
without auxiliary gear, and have a range of 30 and 60 miles 
respectively. A continuous-wave transmitting set weighing, 
complete with all 
of 80 miles, and a sensitive valve receiver of compact arrange- 
ment, weighing 17.5 lb. with accessories, were also exhibited. 

Mr. ROBERT W. PauL, Newton Avenue Works, New South- 
gate, London, N.11, exhibited electrical laboratory instru- 
ments, including a dial-pattern Wheatstone bridve with 
precision contact, the latter being cased in and the reading 
made through a glass window. An insulation and conduc- 
tivity meter with a range of 0.00005 to 100 megohms was 
also shown; the generator gives 500 volts, and three scales 
and a pull switch with 9 positions corresponding to various 
1nultipliers and the different scales are provided. An auxiliary 
2-volt accumulator has to be employed as well as the generator 
for very low resistance of from 0.00005 to 0.2 ohm. A pyro- 
meter, in the form of a Unipivot’’ milli-voltmeter, was 
shown with the ecale divided into millivolts and tempera- 
tures. 

Messrs. EvERSHED & VIGNOLES, Lrp., Acton Lane Works, 
Chiswick, W., showed a collection of instruments mostly 
variations of their well-known ''Meggers." A resistance 
box, the ''self-evident," is used with a bridge megger. and 
has four dials; the value of the coil in circuit in each is shown 
by a figure which is read through a window, thus, the row 
of figures gives directly the resistance in circuit. Ratios of 
1 (with which it is possible to read to 1 ohm in 4,000), 10 and 
100, are obtainable by movement of & switch. Other in- 
struments shown included a conductivity meter reading to 
2,000 ohms, a deflectional ohmmeter reading 1 to 1.000 
microhms, and an instrument of a similar type, but using 
а 3-volt battery in place of a generator, has a range up to 
100,000 ohms. The '' Dionic water tester uses a conductivity 
meter to give the resistance of & column of water of definite 
dimensions from which the presence and quantity of inorganic 
impurities can be inferred. A thermometer immersed in the 
column of water, and which carries a pointer on a scale, 
gives the necessary correction for temperature variation. 
The thermometer reading is observed and the thermometer 
pulled up until the pointer is on the same reading on the 
Scale, the alteration of the cross-section of the column due 
to the displacement of the thermometer then gives the 
temperature correction. 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT Co., Іто., Chesterton 
Road, Cambridge, exhibited a 6-string Einthoven galvano- 
meter in conjunction with & photographic clock-driven chart, 
which will show the time relation between occurrences on six 
different circuits at six different places. Various indicators 
were shown for use with thermo-couple pyrometers for the 
control of furnaces; a thread recorder, connected to two 
pyrometers, was shown, the reading being shown in two 
colours on the same chart. This instrument gets over all 
inking difficulties, and can be constructed to show the working 
of several furnaces in the manager's office. 

Tae Foster INSTRUMENT Co.. Tetchworth, Herts.. also 
showed indicating and graphic thermometers and pvrometers 
of the resistance type, and a ''cold-junction " box for use 
with thermo-pile thermometers. 
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accessories, only 32 lb., and with a range: 


Messrs. CROMPTON & Co., Lrp., Chelmsford, exhibited a 
potentiometer, accessories, and а variety of measuring 1р- 
struments for special purposes, which included paired am- 
meters and voltmeters with shunts, &c., as portable testing 
sets, and also for battery charging and similar uses. This firm 
has developed the moving-iron type of instrument for А.С. 
work in a number of forms. VEM 

THE WESTMINSTER ENGINEERING Co., Lrp., Victoria Road 
Willesden Junction, N.W.10, ehowed a number of useful 
Westminster enclosed type arc lamps and accessories for 
projection purposes. The smallest of these lamps working 
with from 2.5 to 4.5 amps. is available wherever в supply at 
usual pressures is laid on. 

OzonalrR, LTD., 96, Victoria Street, London, 8.W.1, ex- 
hibited apparatus for purifying the air of living rooms, offices, 
&c., as well as the '' Ozonair ” system of ventilation as sup- 
plied to the tube railways, and apparatus for medical purposes. 

THE WESTERN DENTAL MANUFACTURING Co., LrTD., 74, Wig- 
more Street, Cavendish Square, London, W.1, exhibited 
dental instruments and appliances, including electro-pneu- 
matic switchboards, instruments, &c. A complete '' Wes- 
denco’”’ electro-pneumatic equipment was shown with high 
and low voltage units for dental use to work off D.C. or A.v. 
supply mains, distributing high-voltage currents to the engine, 
reflector, steriliser, atomiser bottles and tumbler-heating unit, 
automatic compressor unit, &c., and supplying low-voltage 
current to the hot-air syringe, cautery, mouth lamp and root 
drier, &c. Perfected reflectors and a diffused lighting unit 
were also shown; the latter gives an effective and diffused 
illumination to the entire surgery without shadows, with most 
ol 355 light directed downwards, and resembling natural light 
of day. 

Dr. E. E. FounNrER D' Al. BE. 10, St. James's Terrace, 
Regent's Park, N.W.8, exhibited selenium cells and some of 
their applications, which included selenium cells used with 
relays, for photographic work, the transmission of speech or 
musical notes along a beam of light, and tablets for use with 
the exhibitor’s optophone, an instrument enabling the blind to 
read ordinary print, which we described last year. 

(To be continued.) 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communt- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


L.C.C. Tramways Electrical Staff. 


. It was inevitable but unfortunate that among the eeries of 
items quoted in my letter of the Ist inst. the title Sub-station 
Attendant should have occurred. To ordinary people, it was 
obvious that I was merely pointing out an anomalous feature 
of a public undertaking, and this was never meant to be 
construed as an attack on promotion from the lower ranks 
or on individuals. 

As a rejoinder, I am drenched by a torrent of abuse embodv- 
ing a lot of assumption, from a person, Н. Н. M., who, ap- 
parently, 1s an appendage of some unfortunate trade union. 
and plaintive remonstrances from a Mr. E. W. Jones urging 
me to be a '' sportsman ” and smother шу losses. In addition. 
Mr. E. W. Jones accuses me of being a disappointed L.C.C. 
employé, while the quixotic champion '' H. H. M." drags me 
along the same path vociferously pelting me with verbal gar- 
bage. Both are presumptive, ind. both are horribly wron,. 
At the same time, I would inform Mr. E. W. Jones that a 
little time spent in the perusal of L.C.C. minutes in the local 
reference library will provide him with the information I 
possess. 

Your correspondent ‘‘ Н. Н. M.“ seems below ordinary stan- 
dards of controversy, for besides his gutter gibes at technical 
knowledge which stamp him as being destitute of this neces- 
sary attribute of efficiency, he ignores the essential part of 
my letter, and seizes hold of & portion of one paragraph, tears 
it from its context, selects an item or two which promise a 
return for his championship, and boldly spits fire, dragons 
teeth, and abuse. In addition, he misquotes one salary cited, 
because the difference of £50 (--) made his refutation more 
complete. Apart from all this, T am presumed to be a man 
with a grievance—a kind of individual whom trade unionists 
long assessed at their value; an envious, spiteful, self-seeking, 
character, who fell over himself to get into some trade union. 
I rub my eyes and wonder whether I am being assailed by a 
normal person, or whether I have been mistaken for some 
enemy of H. Н. M." 

Tn a concluding paragraph I am urged to pack up mv griev- 
ances and take them to H. H. M.'s” Trade Union Tribunal. 
ү this dispenser of authority and justice will investigate. 
What! 

Really. Mr. Editor, somebody must be dreaming. I have 
no doubt whatever that Т.С.С. officials are most unfortunate 
in their friends. Jonah. 


P.S.—I will risk exciting H. H. M." by remaining апопу- 
mous. 

[We cannot see that anv useful purpose will be served by 
continuance of this correspondence.—Ens. Errc. Rev.) 
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Feeder Protective Gear. 


In regard to Mr. C. W. Marshall’s article on the Merz- 
Price system in your issue of August 8th, page 166, I should 
like to point out a fact which should be well known to those 
who have investigated these problems of protective gear. The 

he indicates on fig. 5 of compensating for the capacity 
current in the pilot wire by means of an additional coil or 
winding on the relay in series with a capacity shunting the 
pilot wire was covered by the Whitcher-B.T.H. patents taken 
out in 1910, Nos. 17,177 and 21,662. I was fully alive for two 
or three years prior to that date to the possibility and advan- 
tages of quite a number of detailed improvements of this sort 
in pilot wire systems of protection; and some of them have 
been duly put on record as above, and have considerably 
exercised later patentees. 

This method of compensation is quite good and sound, and, 
moreover, simple and cheap to apply either to new or existing 
systems. The last characteristic is its vital disability. It 
means nothing to speak of in the way of royalty or extra 
profit on apparatus, therefore it is not worth running com- 
mercially. To make money on protective apparatus vou must 
be able to draw royalties on special cables or other costly 
apparatus; as well as to furnish a medium for special, extra or 
disguised profits for the makers on a modified staple product 
of high prime cost such as cables. 

This affair of protective gear is very nearly out of the age 
of patent politics, vet old schemes keep reappearing on the 
Patent Office files with painful reiteration. It would be well 
if someone would settle down to the task of a really impartial 
and fully historical survey, so that users could discover more 
readily exactly what there is in it all and what devices they 
should use. They would be surprised, I expect, at the simpli- 
city and the effective and economical character of the con- 
clusions to which they would be drawn. 

James Whitcher. 


17, Victoria Street, S.W.1. 
August 15th, 1919. 


NEW ELECTRICAL DEVICES, 


AND PLANT, 
Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


FITTINGS, 


Improved Rheostats. 


We have received a new list of resistances which deals with 
improved models of tubular rheostats of the sliding contact 
type, manufactured by Messrs. IseNTHAL & Co., Lrp., Denzil 
Works, Willesden. N.W.10. Incidentally it may be said 
that the manufacture of this class of apparatus was largely in 
the hands of German firms before the war. 

The tubular type is the outcome of the demand for rheostats 
possessing considerable energy dissipation and moderate 
weight. The resistance carrier is solid drawn steel tubing 
of suitable diameter and length, fire enamelled and suitably 
mounted; for high voltages the resistance wire may be still 
further insulated from the support by means of mica lapping. 
The resistance wire is superficially oxidised, enabling 16 to 
be wound without spacing between the turns; the oxide 
sufficiently insulates each turn from the next; it does not 
peel off, and the heating of the wire tends to improve it. 
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Fic. 9.—FtAT SLAB 
MULTIPLE RHEOSTAT. 


Fic. 1.— BACR-Or- BOARD 
ТҮРЕ TUBULAR RESISTANCE. 


In the 30 mm. and 40 mm. sizes the tubes are clamped be- 
tween two die-cast end flanges and the triangular guide bar 
for the slider is entirely relieved from all mechanical strain. 
For the 50 mm. and mm. sizes the tubes are clamped at 
each end in die-cast end flanges, and the longitudinal strain 
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is distributed between the tube itself and two steel tubular 
guide bars. All the rheostats may be supplied with graded 
winding, t.e., instead of winding the whole length of the 
tube with one gauge of wire, the winding space may be 
subdivided into sections, each of which carries wire of diflerent 
gauge, diminishing from the maximum section. In this way 
a very long range of adjustment and much finer regualtion s 
attained. In some cases the space at the front of a switch- 
board is limited, and it becomes necessary to mount the 
resistance itself at the back of the board, allowing only the 
operating spindle to pass to the front of the board. This 
type is made so far only in the 2$ in. size of tube, as shown 
in fig. l. If desired, an eene device can be provided 
showing at the front of the board the position of the slider at 
the back of the board. These resistances vary in size from: 
94 in. (245 mm.) to 233 in. (595 mm.), and in weight from 
4.4 lb. (2 kg.) to 6.6 lb. (3 kg.). 

In slate rheostats, the resistance wire is wound on slate 
slabs, the edges of which are grooved, so that the wire forms 
a continuous narrow pitch spiral. All the rheostats are pro- 
vided with terminals to enable them to be used either in 
series or shunt (potentiometer connection). 

Universal rheostats may be employed with the two. limbs 
entirely independent of each other, in two separate circuits, 
or by means of cross connections, coinbined fine and coarse 
adjustment of the circuit may be effected. The slider bar 
may also be marked in ohms or in simple divisions, to enable 
a certain adjustment to be quickly repeated. 

Contact is made by a pivoted spring lever between each 
two slabs; in the '' multiple ” type, two or three levers, which 
for three-phase circuits may be coupled together, slide over 
engraved circular scales, and many useful combinations тау 
be arranged. In this type according to the number of slabs 
in series the resistance varies from 2.400 to 7 ohms, and the 
amperes from 0.45 to 10. In the “rear” type the spindle «f 
the lever is arranged to pass through a switchboard, and ;s 
provided with a hand wheel. In this type the resistance 
Mains from 3,600 to 14 ohms, and the amperes from 0.45 


Wild-Barfield Electric Muffle Furnaces. 


It is worthy of note that when Wild-Barfield electric muffle 
furnaces have been tested for production against gas-heated 


.furnaces, the results have been in favour of electricity. This 


is claimed to be due to uniformity of temperature, simplicity 
of control, and absence of fumes and noise. Our illustrations 
mark a new production which should be of considerable in- 
terest. Fig. 3 shows a Wild-Barfield electric muffle furnace 
with the resistance cover removed, the heating chamber of 
which is 12 in. in diameter by 23 in. deep, the consumption 
being 9,500 watts and the maximum temperature 1,100 deg. C. 
The furnace is one of several designed and wound for 500 
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Fig. 3.—500- vor ELECTRIC 
MurrLE FURNACE. 


FiG. 4.—AUTOMATIC 
HARDENING FURNACE. 


volts, and as far as the makers are aware they are the first 
electric muffles yet constructed for direct working on power 
circuits. 

Fig. 4 shows an entirely new type of automatic furnace 
mounted on two spindles in bearings, for hardening sewing 
and hosiery needles, &c., in bulk. The furnace, shown half- 
tipped in fig. 4, is charged with the articles, and when the 
automatic indicator (not shown) announces the change point 
of the steel, the whole contents are tipped by means of a 
lever at the side of the furnace into a water tank as shown. 
A fresh charge can then be placed in the furnace and the 
operation repeated. The following table gives the various 
sizes of furnaces, the cost of energy consumed per hour at Id. 
per unit, the maximum charge per heating, and the approxi- 
mate output per hour of articles treated. 


Size of heating chamber. Cost, * i: 


pence, 


4 in. diam. by 13 in. deep ... 14 2 7 
E Ww" Meals, заде ea. 4 10 
© a Gs. weg za cup 10 22 
«uv ae 3E. ws ӨШ 30 44 


All the articles are hardened with a certainty difficult to 
attain with other processes, and the whole work can ve 
carried out by unskilled labour. The furnace offers a new 
development for the use of electric power. 
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ELECTRIFICATION OF A THREE-HIGH 
MERCHANT MILL. 


— 


Waar is probably the largest electrically - driven non-reversing 
rolling mill in this country is that recently installed at the works 
cf Messrs. Bolokow, Vaughan & Co., Ltd., Middlesbrough. The 
а is of the three-high type. tilting tables being provided for 
clevating the plates up to the higher pair of rolls. ith such a 
uon-reversing mill, a flywheel with a large amount of stored energy 
сап be used, so that a smaller motor is required than with an 
Ilgner set, and, in addition, the efficiency is higher. | 

The motor is a 3,000 (normal) B.H.P. * Witton " motor, and is 
designed for running on a 2,400-volt, 60-cycle. three-phase circuit. 
at a normal speed ot 514 R.P.M. The guaranteed efficiency of the 
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Fig. 1.—3.000-B.H.P. THREE-PHASE "WÓiTTON" MOTOR 
FOR ROLLING MILL. 


motor is 95 per cent. at full load, 94°5 per cent. at three-quarter 
load, and 93 per cent. at half-load ; at the same loads the power 
factor ia 85 per cent., 50 per cent., and 70 per cent. respectively. 
The overload capacity is not less than 25 per cent. for two hours 
without undue heating, and the machine will stand an overload ot 
100 per cent. for short periods without injury. | 

The construction of the motor, fig. 1, is particularly substantial, 
the shaft being 12 in. diameter in the bearings. The latter are of 
the pedestal type, with cast-iron bearing bushes lined with anti- 
friction white metal; the weight is 5'25 tons. The bearing 
surface is very large, in order to ensure cool running at high 
speed. Oil gauges and draw-off cocks are provided, and every 
bearing is fitted with special hinged covers to allow easy inspection 
during the running of the machine. The lubri- 
cation arrangements are of interest ; in addition 
to ring lubrication, flood lubrication is also 
arranged for by means of a small pump, chain- 
driven from the main shaft, and seen in the 
right-hand bottom corner of fig. 1. The bed 
plate weighs 7'25 tons. 

The main motor shaft is coupled to the 
small counter-shaft on which the high-speed 
fly-wheel is mounted. This has an outside 
diameter of 11 ft. 10'6 in., a total weight of 
11˙7 tons, and the total energy stored is 
between 114 and 115 million ft.lb. А 16 
per cent. drop in speed enables the fly-wheel 
mately 20 million ft.-lb. of energy. 

The stator and rotor are both bar wound, the stator end turns 
being very solidly supported to prevent movement on sudden shocks, 
The rotor spider is of cast-steel. Tle slip-rings are of phosphor- 
bronze, proportioned to carry the current continuously, so that the 
machine can be used with a slip regulator. The weight of the 
stator is 13°5 tons, and the rotor 13°25 tons, the copper on the 
atator accounting for 3,200 Ib., and that on the rotor for 2,200 Ib. 
the stator iron weighs 12 tons, the rotor iron 8˙5 tons, and rotor 
steel 3 tons. 

It is necessary for the motor to slow up on every load 80 as to 
enable the fly-wheel to do its share of the work. The fluctuations 
of load being very rapid, and as it is considered doubtful whether 
an automatic arrangement would respond quickly enough, it has 
been decided first of all to install a permanent grid resistance, 
and when the conditions of working have been fully noted, 
contactor gear сап be installed and adjusted to vary the resist - 
ance automatically, according to the requirements of the load, 
should this be thought desirable. 

Tappings are arranged so that more or less resistance can be 
connected easily in circuit. It is possible that the motor may be 
required to slow up as much as 15 per oent., and the resistances are 
intended to be large enough to dissipate 300 Kw. continuously, 
although it is not likely that this will ever be required. Special 
arrangements for cooling are necessary, and the grids are mounted 
ш а separate chamber with ventilating holes through the floor 
under each bank of grids. The chambers are continued upwards, 
80 a8 to form a chimney above the grids, whereby a large volume 
of air can be drawn through the grids by natural ventilation. 
Natural draught was adopted so as to obtain the utmost 
reliability, 


T0 LIGHTING SUPPLY 


give out approxi- 
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2PHASE GO CYCLE MOTOR 


Fie. 3.— DIAGRAM 


The motor is started by a liquid starter of special design, shown 
diagrammatically in fig. 2, which is of the rising liquid type, 
mistake-proof interlocks having been provided. On putting the 
starting switch into the start position, current is switched on to 
the squirrel-cage motor driving the pump, which begins to deliver 
liquid to the upper tank of the starter in which the fixed electrodes 
are carried. As the level of the liquid rises the motor runs up to 
ful speed. When full speed is attained, the driver throws the 
starting switch into the full speed position, when the starter is 
short-circuited by an oil switch and the pump motor stopped. The 
liquid then runs back through the pump into the bottom tank, 
ready for the next start. An interlock is provided, so that the 
starting switch cannot be thrown into the short-circuiting “ full- 
speed position unless the motor has attained a predetermined 
speed. А step-by-step motion likewise prevents the short-circuiting 
switch being thrown straight away to the “ full-apeed " position. 
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`  FiG. 2.—OUTLINE OF 3,000-H.P. LIQUID STARTER, 


The short-circuiting switch is of the oil-immersed type, and the 


current dealt with is 1,200 amperes per phase. The rotating 
portion is on a mica-insulated drum, and is moved by means 
of an exterior handle into contact with the controller fingers. 


The H. r. side of the motor is controlled by a standard G.E.C. 
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boiler plate H.T. cubicle of the lock-up type, which forms the con- 
necting point on a ring main, and is provided with two sets of 
isolating switches for isolating either of the two incoming feeders. 
It is provided! with a free-handle oil-break switch with inverse 
overload and time-limit relays; ammeter, voltmeter, indicating 
wattmeter, und all the usual current and potential transformers. 
A complete diagram of connections is given in tig. 3. The system 
of interlocking deals with all possible mistakes except one, and 
that ia that it should not be possible to close the oil switch with the 
liquid starter already short-circuited. This is guarded against by 
means of a mechanical interlock between the short-circuiting 
switch and the oil-switch panel. In the event of the oil awitch 


opening circuit an interlocking bar comes into operation, which . 


prevents it closing again unless the short-circuiting switch is 
brought to the “off” position. As the tank automatically empties, 
when short-circuited by the oil switch, the stator circuit can only 
be closed by means of the main oil switch when the muximunt 
amount of resistance is in the rotor circuit. 

The electrical equipment described above was supplied by the 
General Electric Co., Ltd. 


BUSINESS NOTES. 


Manufacture of Electrical Porcelain in Portugal.— 
During the past three years a thriving industry has been established 
in Oporto for the production of the porcelain parts of electrical 
wiring devices. The capacity of the factory is as follows :— H.T. 
insulators (up to 16,000 volts), 1.000 a day ; L.T. insulators, 5,000 a 
day ; small insulators, fuses, switches, rosettes, and other devices, 
225,000 а day. Double this capacity is being planned for. Only a 
amall portion of the necessary metal parts is being made locally, 
und business might be done in supplying these to the factory 
(Einprezu Electro Ceramica, Villa Nova de Gayo, Oporto) The 
Americans are after the business, their attention having been 
drawn to the opportunity by their Consul in Oporto. 


e 
Lodge Dust Precipitation Plant.— Tenders for June 
llth states that the plant for the white lead works at Launceston, 
Tas., being erected by the Lead Sulphate, Ltd., was arriving from 
Great Britain. The process of manufacture is purely an electrical 
оце, and among the most interesting applications of this form of 
energy is the Lodge plant for precipitating from the fumes the 
impalpable dust not caught by the filter. The lay-out and the 
erection of the whole of the electrical plant was placed with the 
Electric Equipment Manufacturers Pty., Ltd. Our contemporary 
adds :—“ Bir Oliver Lodge is now on his way from England to 
confer with the construction company in regard to this particular 
plant.” 


Profiteering and Export Trade.— In the course of his 
second reading speech on the Profiteering Bill, Sir Auckland 
Geddes said :—" Profiteering has a very profound effect upon the 
export trade. Wherever the home market presents a great oppor- 
tunity of profit, naturally, as it is more easily reached and more 
easily observed, the tendency is to concentrate on the home market 
at the expense of the overseas market, and that is at all times for 
the country an evil. but at the present time it is a very great evil, 


perhaps the greatest single individual evil which flows from 
profiteering.” | 


Catalogues and Lists.— Messrs. ISENTHAL & Co., Lb., 
Denzil Works, Willesden.—Section I of their new list of resistances 
contains an illustrated description, with tabulated prices, weights 
and dimensions, of their improved models of tubular rehostats of the 
sliding contact types. The production of this class of apparatus 
was largely in the hands of German manufacturers before the war ; 
as a result of their specialisation, their articles were extensively 
used here. This knowledge, together with the immense demand 
for these resistances during the war, induced Messrs. Isenthal. in 
the autumn of 1914, to devote all their energies to the development 
of auch manufactures. The article that they are now offering in 
this list is claimed to be certainly equal, and in many respects 
(especially as regards mechanical design) superior to the foreign 
originals. An accompanying list particularises the firm's slate 
rheostats in various types. І 

MESSRS. DICTOGRAPH TELEPHONES, LTD., Denman Street, London 
Bridge, S.E. 1.—Brochure got up in an effective and attractive way, 
pictorially getting home with the story of the advantages obtain- 
able in a business establishment by using their Dictograph " 
inter-conversing system. 

AUTOMATIC AND ELECTRIC FURNACES, LTD, 281-283, Gray's 
Inn Road. London, W. C. 1.—No. 13 Heat Treatment Bulletin“ con- 
tains an abstract of a paper read before the Faraday Society, last 
month, by Mr. L. W. Wild, on The Magnetic Sclerometer." 

WALTHAM MANUFACTURING Co., 2, Jackson Road, Holloway, 
London, N.—Leaflet giving particulars and prices of the Waltham 
lantern arc lamps, hand and automatic feeds. 


Dissolutions and Liquidations.— ENGINE DEVELOPMENT 
Co., Ltp.—Winding up voluntarily for the purpose of recon- 
struction ss the Still Engine Co, Ltd. Mr. H. Peake, secretary, 
7. Princes Street, Westminster, S. W., is liquidator. 

BRITISH COALITE Co., Lrp., and CoALITE, LTD.—Winding up 
voluntarily for the purpose of amalgamation with Low Temperature 
Carbonisation, Ltd. Liquidators, Mr. H. Bacon and Mr. J. H. 
Macaulay. 

BAUER, IMRIE & SLACK, consulting engineers and chartered 
patent agents, 72 und 74, Cannon Street, London.—Mesars, C, 


Bauer, H. Imrie. and D. H. Slack have dissolved partnership. Mr. 
Imrie will continue the business on his own account, and will 
attend to debts. 

FERGUSON, PAILIN & Co., LTD.— Meeting called for September 
20th at 49, Spring Gardens, Manchester, to hear an account of the 
voluntary winding up from the liquidator, Mr. C. S. Croasdaie. 

VULCANISED FIBRE, LTb.—Meeting called for September 25th. 
tu hear an account of the winding up from the liquidator, Mr. 
Colin Cooper. 


Trade Announcements.—CoRRECTION.—In our last issue 
we mentioned certain developments in the business of the London 
Electric Алт. This was a mistake, as it should have read London 
Electric Stores. The paragraph in no way concerns the businoss of 
tue London Electric Firm, of Croydon. 

Messrs. HAMILTON, Fou ps & Co., of Glasgow, have appointed 
Messrs. Bromell Patents Co., Ltd., of 12, Bath Street. Liverpool. 
sole representatives for the sale of their W.H. motor starters in 
the district comprising Liverpool, East Lancashire, and Cheshire. 

Works in Rayne Road, Braintree, have been opened by MEssks. 
GORDON & Cox, electrical enyineers. 

THE STERLING TELEPHONE AND ELECTRIC Co., LTD., have 
opened a branch office at 8, Park Place, Cardiff, under the manaye- 
ment of Mr. W. Blogg. 

Messrs. NAPIER-KIMBER, LTD., have disposed of their electrical 
contracting interests to Messrs. Troughton & Young, of Knights- 
bridge, and will concentrate their attention entirely upon wholesale 
business, All communications for Messrs. Napier-Kimber should 
in future be addressed to 109, Great Portland Street, W. 1, unless 
they relate to Yorkshire and Lancashire, in which case they should 
go to the usual branch at St. George’s Hall, Bradford. 


Italian Companies.—The capital of the Fiat Co. has 
been increased from 100 million to 200 million lires, at a special 
general meeting just held in Turin, for the purpose of transforming 
and modernising many of the present shops, with a view to 
efficiency and economical output and the consequent lowering of 
the price of cars. Other work to be carried out comprises an 
increase in electrical power for the rolling mills and steel works 
held by the Fiat Co., and producing exclusively for the Fiat motor 
factories. 

For insulating tubes and similar accessory material Italy was 
exclusively dependent on Germany before the war. 'To remedy 
this condition of things a group of Milan manufacturers have 
formed a company, with 800,000 lire capital, under the style of 
Società Anonima Italiana Tubo Isolante (S. A. I. T. I.), and will 
manufacture the Bergmann tubes in steel, aluminium, iron, lead, 
and copper. lts works are situated in the Commune of Bresso, 
near Vallassina. 


Electrical Goods for S. Africa.—]n its issue of July 
12th, the South African Mining and Engineering Journal saya :— 

Ide delay in the forwarding of electrical goods from the coast 
still continues, to the annoyance and inconvenience of merchants. 
who have now been expecting stocks for some three weeks past 
and are still awaiting вате. The difficulty appears to be in the 
provision by the Railway Department of the requisite trucks. 
Consequently all electrical materials are very scarce indeed, inore 
particularly tubing, of which Johannesburg appears to be abso- 
lutely bare. The general demand is good, but, under the circum- 
stances, cannot be coped with. Country inquiries are also good, 
but business is, of course, limited owing to the scarcity of materials. 
Confirming our forecasts, lamps have receded 3d., and are now 
28. 9d., and, in view of the enormous stocks held in Johannesburg. 


may, now that the ‘ring’ no longer exists, go even lower in the. 


near future." 


New French Companies.—Le Téléphone Privé National 
is the title of a company formed at Paris, with a capital of 
1,000,000 fr., for the manufacture, sale, and installation of tele- 
phone and electric apparatus and instrumenta of precision. 

A company styled the Société Commerciale d'Appareillage et de 
Lampes Electriques Marque " Dor " has been constituted at Paris, 
with а capital of 50.000 fr., for the manufacture and sale of 
Dor electric lampe and electric apparatus. 

Diaz et Arrault has been incorporated as a company, capital 
100,000 fr., for the manufacture and repair, purchase and sale, of 
apparatus for the lighting of automobiles, boats, Xe, 

L'Oftice des Charbons des Secteurs Electriques is the title of a 
new undertaking which has lately been formed in Paris with a 
capital of £8,000, the object being to arrange for the purchase 
of the coal required by the various electric lighting undertakings 
in Paris through a joint office. 

The following are companies newly formed :—Chararg et Cie, 
Paris, 200,000 fr., mechanical and electrical industry ; L'Electro 
Construction, Paris, 225,000 fr., lighting, power, telephones, bells, 
traction; Société Anonyme des Anciens Etablissements Galey 
Fréres, Paris, 2,000,000 fr., electric installations; Société deg 
Forces Motrices de la Chantagne (Savoie), Paris, 500,000 fr.; 
Société Générale d'Electrification, Paris, 1,000,000 fr.; Société pour 
l'Aménagement du Haut Rhone, Paris, 200,000 fr., hydraulic and 
hydroelectric installations, at Grezin, Malpertries, Bellegarde, and 
Genissiat; Société Anonyme d'Impréegnation Depoteaux Télé- 
graphique, Paris, 500,000 fr., telegraph, telephone, &c., posts. 


Copper Prices.— Messrs. James & Shakespeare report :— 
August 19th: Copper bars (best selected), sheets and rods, £142, 
£0 decrease. Messrs. F. Smith & Co. report :—August 19th: 
Electrolytic bars, £114, £4 decrease; ditto sheets, £150, £4 
decrease: ditto wire rods, £122, £4 decrease; ditto H.U. wire, 
ls, 4id., 2d. decrease, í 
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The German Business Man in England Again.—The 


Home Secretary stated, the other day, that German business men 
were being admitted to this country when their presence here 
would be for the benefit of British trade. Conditions are 
imposed as to place and duration of visit, and they have to report 
changes of residence to the police. Repatriated Germans are not 
being permitted to restart their businesses. 


Shortage of Petrol Cans.—One of the chief hindrances 
to the large distributing firms is the continued shortage of cans, so 
that, although there is a sufficient supply of motor spirit, quite 
equal to the present increased demand, the companies are handi- 
capped in the matter of distribution. An appeal is made to 
motoriste everywhere to return all empties as speedily as possible. 
It must be borne in mind that the manufacture of cans has been 
practically at a standstill during the past two or three years, 
whereas an enormous quantity has been scrapped, which it will 
take time to replace. 


Book Notices.— Reconstruction and Foreign Trade. By 
Ernest T. Williams, M.I.E.E. London: James Selwyn & Co., Ltd. 
28. net.—The importance of foreign-trade expansion to the British 
nation is not a new subject in the pages of the ELECTRICAL 
REVIEW. We were urging it long years ago when others were 
content to scoff,and one of our useful advisers abroad in those 
days—and we had many of them—was the author of the book that 
lies before us now. Mr. Williams's name has, during the war, been 
familiar to our readers in other connections, notably the subject of 
national reorganisation of electricity supply, but before that, when 
he was following his technical electrical avocation in several distant 
Bpheres, he was enabled to study the British position in relation to 
foreign trade possibilities, and his proposals were placed before our 
readers in the form of articles. It is hardly possible for a trained 
electrical man with an aptitude for business, and a desire to assist 
the nation of which he forms a part, to travel far abroad without 
having & great vision of the vastness of the trade opportunities 
that the world presente for manufacturing activity in the works of 
the Old Country. Everybody is saying, in these days, how pressing 
is the need for British export trade expansion to enable us to avoid 
disaster. Unfortunately it has not seemed to be possible to induce 
our statesmen to exhibit extraordinary enthusiasm regarding the 
possibilities or the necessities of the situation, so far as national 
policy is concerned, and the workers too frequently seem to 
understand so little about the bearing of the matter upon their 
immediate as well as their future interests. The author has 
brought the same originality and thoroughness to bear in his 
handling of this subject of reconstruction and foreign trade, as 
characterised his constructive proposals respecting electricity 
supply. He is greatly impressed with the importance of foreign 
trade to the British Empire, and with the urgent need for reform 
in current attitude toward the subject. He elaborates a scheme 
for an organisation for effecting such reform—an Empire scheme 
being stated in detail, and a number of considerations that arise 
therefrom. The book is hardly one to do justice to in, say, a two- 
penny ‘bus ride down to Whitehall; it requires seriously sitting 
down to without distractions, in order that the various diagrams of 
trade as it has been, and as it should be, and the other diagrams 
explanatory of the different branches and areas of the organisation, 
may be fully understood. One also has to consider how far it would 
dove-tail in with or absorb other already established private 
industrial organisations, assuming that they were willing to 
co-operate. The opening page makes its appeal to the Premiers 
and business men of the Empire, and indicates that first a business 
organisation controlled by business men possessing foresight and 
full of action, is required; secondly, that such an organisation 
should have Government backing and support, but no interference, 
and that it should exhibit energy and enterprise ; thirdly, that 
there should be business experts to assist in expert business, and 
these would effect organisation and development. The scheme 
would cost a great deal of money of course, and a chapter is devoted 
to financial considerations. We have been spending money with a 
prodigal hand, but we have got to spend millions more yet if we 
are going to save what remains and to build up a strong and 
prosperous industrial future for our race, Mr. Williams's proposals 
are ambitious, and we may be exoused if our faith fails us when 
we consider them in the midst of our present troubles, but we hope 
the pamphlet will be widely read, and by the right men, for nobody 
can study the subject st all closely, under the influence of the 
author's optimism, without gaining a very large idea of the trade 
possibilities of the world. 

Technical Reporting. Centenary Edition. By Thomas Allen 
Reed. London: Sir Isaac Pitman & Sons, Ltd. Price 3s. 6d. net. 
—This little book, with its, perhaps, too comprehensive title, 
consists of & large number of phonographic abbreviations for 
words and phrases met with in reporting scientific and other 
technical subjects. They are classified under the headings of 
„Mechanical, Medical, and Legal.“ In the first section 
are а number of electrical expressions and many that one hardly 
associates with mechanical engineering—such, for instance, as 
ammoniacal liquor. It would, of course, be easy to multiply 
technical expressions manifold, and then such a list would be far 
from complete. Anyway. the book is calculated to imbue the 
budding professional shorthand writer with respect for, if not awe 
at, the kind of thing he is up against in tackling technical work. 
It would take a good deal more than any text-book, however, to 
make a technical reporter in the full sense of the term. Even in 
reporting and professional shorthand writing specialisation is 
inevitable, and, frankly, we doubt if a perusal of the list of 
phrases given in this book would be of much value to the ordinary 
newspaper man who aimed at fortifying himself against the 


emergency of being called upon suddenly to deal with a technical 
subject, as is rather suggested in the introduction. For use by the class 
teacher we can well imagine the book being extremely serviceable. 

The Wireless Press. Ltd., is about to issue what is described as 
the first independent British journal devoted entirely to the 
technical side of radio-communication. It will be the Radic 
Review, will appear monthly at 28. 6d., and will be under the 
editorship of Prof. G. W. O. Howe, D. Sc., M.LE.E., with Mr. P. R. 
Coursey, B.Sc., as assistant editor. 

" Annual Report of the British Chamber of Commerce, Paris, for 
1918." Paris: 6, Rue Halévy.—We commend this report to the 
notice of all who are interested in French trade and industry. 
There is a full list of members of the Chamber, and the British 
concerns that they represent. 

"The Central.” The Journal of the Old Students of the City 
and Guilds Engineering College. Vol. XVI, No. 46. June, 1919. 
Price 2s. 6d.—This issue contains articles on chemical engineering, 
by Capt. C. J. Goodwin, the “ Le Rhone " Aero Engine, by В. A. S. 
Thwaites, and the determination of the amount of sand in suspen- 
sion in water, by J. J. Gibbs. The report for 1915-1918 of the 
" Old Centralians " is enclosed. 


Bankruptcy Proceedings. — CECIL SAUL NATHAN, 
97, New Bond Street, W.— Under this failure the first meeting of 
creditors was held on August 13th, at the London Bankruptcy 
Court, before Mr. F. T. Garton, Official Receiver. It appeared 
tbat the debtor, having been engaged for some years by the Brush 
Electrical Engineering Co., Ltd., in superintending and erecting 
machinery for their clients abroad, entered in August, 1895, into 
partnership with one Leo Sunderland, and carried on a contracting 
business as agents for the same company, taking offices at 
39, Victoria Street, Westminster. They carried on the agency until 


1902, when it was rescinded by the company, and the partnership 


was dissolved. During the same period the debtor carried on 
an electrical contracting business in his own name at the same 
address, but closed that down in 1910. He had also acted as 
director of a number of industrial companies, and in January, 
1918, he was engaged by Associated Aircraft, Ltd., which appoint- 
ment he held until the company went into liquidation last April. 
The debtor returns unsecured debts £1,253 and contingent 


liabilities £4,200. He attributes his insolvency to liabilities . 


incurred on behalf of Engineering Proprietary, Ltd., of which he 
acted as director. The meeting was adjourned till August 22nd, 
to enable the creditors to elect a trustee and committee of inspec- 
tion to wind up the estate in bankruptcy. 

E. CLONEY, tramway divisional traffic superintendent, 5, St. Albans 
Road, Parliament Hill Fields, N.W.—Last day for proofs September 
2nd. Trustee, Mr. E. 8. Grey, Official Receiver, Carey Street, W.C. 


The 44-Hour Week and Foreign Competition.—As the 
outcome of an important conference of delegates of the Federation 
of Engineering and Shipbuilding Trades and the A.S.E., represent- 
ing 46 Trade Unious with 1,750,000 members, held in London last 
week, it is proposed that a Committee be appointed consisting of 
six employers and віх members of the Negotiating Committee, to 
investigate the economic effect of a 44-hour week throughout the 
engineering and shipbuilding industries, having regard to the 
methods of production and foreign competition. Further con- 
sideration of the application for a 44-hour week would be adjourned 
pending the report of the Committee. According to the Financial 
Times, what seemed to impress the Trade Union delegates as much 
as anything was the data furnished by Sir George Carter, chairman 
of the Shipbuilding Employers Federation. Sir George Carter 
said that America had now greater shipbuilding facilities than we 
had ; she had a greater volume of work on hand, and for the first 
time had cut into our foreign markets. She was improving with 
experience and her costs were falling, so that when we came to 
duller times in shipbuilding she would be able to outetrip us. Steel 
tubes were delivered free on board New York at £7 10s. a tou 
cheaper than we could make them here. Steel strips were’ being 
delivered free in this country from America £5 a ton cheaper than 
we could make them. 

Auction Sale.—Messrs. P. Huddleston & Co. will sell by 
auction at Hammersmith on Ssptember 3rd the trade stock of a 
wholesale electrical accessories house. For particulars see our 
advertisement pages to-day. 

The New Name of Westinghouse.—It was understood 


- few weeks ago that the British Westinghouse Electric and Manu- 


facturing Co., Ltd., was to alter its name to the Vickers Electrical 
Co., Ltd. The Times states that an amendment was carried at the 
meeting adopting the title: THE METROPOLITAN VICKERS ELEC- 
TRICAL Co., LTD. A motion confirming this change is to come 
before a meeting called for to-morrow, Saturday. 


The Future of the Steel Industry.— Important questions 
concerning the future of the iron and steel industry in this country 
have been considered in London by the executive of the Iron and 
Steel Trades Confederation, under the presidency of Mr. John 
Hodge, M.P. The meeting discussed at length the question of 
foreign trade, with particular reference to American competition 
in the iron and steel trade. The view was held that the matter 
was one in which both workmen and employers should lay their 
cards on the table. Frankness with one another was required both 
in respect of the profits which were made in the trade and as to 
whether the present prices charged by the manufacturers were 
justified. It was thought, moreover, that there should be improved 
methods in respect of the organisation of the industry—for 
nstance, in the allocation of orders, the pooling of freightage, and 
more readiness on the part of the employers to adopt up-to-date 
appliances for the manufacture of iron ard steel. Daily Telegraph, 
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Demand for Telephone Material in Brazil. — The 
United States Consul at Porto Alegre draws attention to the fact 
that at that city, as well as Pelotas and Rio Grande, the telephone 
switchboards are practically worn out. They were supplied from 
Germany (Siemens-Halske). Plans are being made for the substi- 
tution. of automatic telephones in Porto Alegre. 


Lead. Messrs. G. Cawson & Co., in their report 
dated August 16th, say :— 

Prices have advanced about 15s. per ton all round. Prompt lead which 
closed last week at £24 5н., sold up to £25 5в., and closes at £25. September їн 
quoted at £25 5s., and October £25 10s., November £35 128. 6d. to £25 15s., and 
£26 paid for December, closing with sellers, Since there is very little lead to 
come in, there is no doubt that the stock here will continue to decline. | 

American reports show a considerable decline in output, besides & better 
demand for consumption. The situation in Australia is as unsatisfactory аз 
ever, and nothing is being shipped. Japan and China have had to come to this 
market for lead, and have been buying in fair quantities. Mexico should 
supply more lead; unfortunately the position there is very unsettled, so that 
increased supplies from that country are very uncertain. Spain is producing 
less lead; some of the older mines are reported to be worked out. After the 
heavy stocks here are worked off, it seems that we may have a great shortage 


of lead later on. This contingency, however, is not likely to arrive before next. 


year. Meanwhile, consumers would do well to keep their requirements fully 
covered. | | 
MEssRS. JAMES FORSTER & Co., on the same date, say :— 


Actual consumers are not inclined to anticipate their requirements towards 
the end of this year and early in 1920 by paying the premiums asked for ship- 
ment so far ahead, nor do we see any necessity for their doing so. Con. 
trolled ” lead is still obtainable at round about £25 5s. for fair quantities, and 
the authorities are allowing a little more latitude with regard to time for 
taking delivery. "This is only reasonable in view of the difficulties in obtaining 
the metal at most of their stores. 


Americans and the Stuttgart Bosch.—A Reuter dis- 
patch from Berlin quotes the Zeitung am Mittag as saying that the 
Daimler Motor Co., in Untertuerkheim, has been sold to an 
. American firm, and that American business men are also said to be 
negotiating with the Bosch Co. and other important industrial 
concerus in Stuttgart with a view to purchase. | 


LIGHTING AND POWER NOTES. 


Accrington.—PRoPosED Price Increase.—The Elec- 

tricity Committee is considering a revision of charges, having 
regard to the increased cost of coal. 
. LOAN SANCTION.—The М.Н. has sanctioned a loan of £10,000 
for mains and feeders and £5,000 for transformers. The Ministry 
has approved generally of the scheme for new generating plant 
to an expenditure of £70,000, but the formal sanction will be deferred 
until tender prices are ascertained. 


Alloa.—Owing to the great expansion of lighting and 
power requirements, it has been agreed to separate the gas and 
electricity departments, which have hitherto been run conjointly, 
and to have a separate manager for each department. The 
works manager of the electricity department will have a com- 
mencing salary of £500. 


Aldershot.—Prorosep Price INCREASE.—The U. D.C. 
has applied to the B. of T. for consent to raise the maximum 
charge for electricity from 8d. to 18. per unit. 


Ayr.—PROOSED Loan.—The Secretary for Scotland is 
to be asked to authorise an increase of £20,000 in the Corporation 
borrowing powers in connection with the electricity supply. 


Berwlck-on-Tweed.—PRicE INcREASE.—The charge of 
energy has been increased for power by 30 per cent. 


Bexhill.— PRIOE INCREA8E.— The price of electricity has 
been increased by 7 per cent. 

YEAR'S WoRKING.—The working of the Corporation electricity 
undertaking last year involved a deficit of £884. The decrease 
in units sold amounted to 58,720, which, at the average value 
of 5d. each, represents £1,223, or sufficient to have met tne in- 
creased cost of fuel, wages, &c. 


Blackpool.— Mounitions.—The electricity department 
during the war made 344,275 shells for the Army, weighing 9,500 
tons. Besides paying for plant and equipment, there was a profit 
on the undertaking of £23,864. 


Bolton.—Loan Sanctrion.—The Electricity Committee 
has received the sanction of the L.G.B. to borrow the following 
amounts :—#£5,406 for mains, £23,208 for transformers, switch- 
gear, &c. : | 

PRICE INCREASE.—Consequent on the increase in coal, the Elec- 
tricity Committee has decided that from the day of the increase 
in the price of coal the price of electricity to all consumers be 
increased by 0'2d. per unit. 

Bootle.—PRICOR INcREASE.—A further increase of 20 
per cent., making 85 per cent., is to be added to electricity charges. 
Where charges are qualified by coal clauses, 10 per cent. is to be 
added, making a total increase of 35 per cent.. 


Bridlington. — PRICE INCREASE.—The T.C. has in- 


creased the price of electricity for lighting by 20 per cent. and for 
power by 25 per cent. | 

Bury.— Paice INcREASE.—From October Ist next the 
price of electricity will be increased by 10 per cent. for tramways 
and lighting and by 20 per cent. for power purposes. 


Chesterfield. —LoAN.—The T.C. is to apply for a loan of 


from £4,000 to £5,000 for new cable. 


Clyde Valley.—BiLL.—In the House of Commons, on 
August llth, the Secretary for Scotland presented а Bill to confirm 
u Provisional Order under the Private Legislation Procedure 
(Scotland) Act, 1899, relating to Clyde Valley electrical power. 
The Bill was read a first time. 


Continental. — FRANCE. — The Bill for the Canalisation 
of the Rhone and the einployment of water power was introduced 
іп the Chamber on August 9th. The cost of the scheme is esti- 
mated at 2.500, 000.000 fr. (4 100, 000,000), and the total power te 
be obtained will not be less than the equivalent obtained from 
5,000.000 tons of coal, or one-fifth of the coal production of France 
for 1918. It is estimated that the scheme will take 15 years to 
complete. "The shares will be guaranteed by the State, which will 
probably appoint two-fifths of the members of the board of 
directors, and will have the right to select the President. 

The damages caused by the war to French electrical under- 
takings are reckoned at amounting to 119,801,000.000 fr. 
Mechanical and electrical constructions and electrical works figure in 
this huge total for 4,460,000,000 fr., and hydraulic and agricultural 
installations for 66,000,000 fr. 

ITALY.—The schemes for the electrification of Italian railways 
which the Administration contemplated before the war, aggre- 
gates about 5,000 km., and comprise the Ligure-Lombardo-Piemont, 
930 km.; the Veneto, 1,279 km.; the Central Italian, 1,576 km. ; 
the Italia Meridionali, 951 km. ; and the Paolo-Reggio-Calabria 
line, 200 km., with other lines in Sicily. The total outlay on these 
works is estimated at 200,000.000 lire, spread over 10 years. The 
Association of Working Electric Undertakings takes exception to 
the Administration's intention to accord privileges to certain State or 
semi-State undertakings to carry out these works, and contends for 
the resort to private companies alone, on the grounds that any 
other course being likely to prove barren and costly. 

GERMANY.—The effects of the coal miners’ strike in Upper 
Nilesia are being felt throughout the country. The Hamburg 
electric power station announces a restriction of supply by one- 
half from Monday last. 


Darlington.— Price INOREASE.— Тһе charges for elec- 
tricity are to be increased as follows :—Lighting, flat rate, to 44d. 
per unit; maximum demand rate, to 5d. and 11d. per unit: theatres 
and picture halls, to 32d. per unit; discount on charge for lighting 
to large power consumers not to reduce price below 1id. per unit. 
Electricity supplied for heating purposes, to 134. per unit. The 
charges for power are to be increased by 10 per cent. 

LoAN.—Application is to be made to the M.H. for aanction to 
borrow £10,000 for new mains. 


Dewsbury.— PRICE INcuEASE.— Electricity charges have 
been increased as follows :—Lighting, from 35 to 40 per cent. over 
pre-war rates; rateable value, from 40 to 50 per cent.; power and 
heating, from 60 to 75 per cent. 


Dundee.— PRICE INcREASE.— The price of electricity is 
to be increased by 10 per cent. to meet the rise in the price of coal. 

HyYDRO-ELECTRIC SCHEME.—A proposed scheme, involving an 
expenditure of at least a million pounds, to ntilising the water 
possibilities of the Tummel Valley, which has already been under 
the consideration of the Government, is to be reported upon. The 
question was raised by Mr. H. Richardson, the general manager 
and engineer of the Corporation Electricity Department, who 
reported that owing to the constantly-rising price of coal, the 
question of some definite settlement being come to on the 
advisability of using the Tummel Valley for electrical purposes was 
now imperative. He had gone carefully into the matter, and he 
himself did not fear the responsibilities, but he considered that the 
matter was of such importance as to warrant the co-operation of 
outside expert opinion. The Corporation is spending & quarter of 
a million on the Carolina Port extension. 


Eastbourne.— YEiR's WonRkKING.—The annual report 
for the year ending March 31st last on the working of the elec- 
tricity undertaking, shows an income of £35,012, against £39,221 ; 
expenditure, £20,219, against £20,862; gross profit, £8,763, 
against £18,359; capital charges, £13,253, against £13,586 ; net 
loss, £4,491, against a net profit of £4,773 last year. The total 
units generated, 2.757.130; total unita sold, 2,167,297 ; for lighting, 
1,046,412 ; power, 607,325; heating, 408.746; cooking. 52,125; 
public, 52,689. The load-factor was 18:34 per cent, and the 
maximum load 1,349 kw. Total connections to mains, in 
equivalent of 30-watt lamps, are now 246,918, the number of lamps 
added during the year being 14,353. The number of consumers is 
3.009, an increase of 165. The cost of generation has increased 
from 1'94d. to 2°66d. per unit sold. Although the total output has 
decreased by 9 per cent., the total quantity of coal used has 
increased by 13 per cent., to 7,424 tons, and the cost per unit sold 
from 0'85d. to 1'22d. As regards repairs, one mechanical stoker, 
worn out by length of service, was replaced by a new one. Seven 
new sub-stations have been built besides the enlargement of 
several old ones and equipment with transformers and up-to-date 
switchgear. The cost was met out of revenue. Street arc lamps, 
102 in number, have been displaced by “ half-watt" incandescent 
lamps, the lamps on the sea front being 1,000 C.P., and those in the 
other parts of the town 600 c.P. The old arc lamp lanterns have 
been adapted for these lamps. The conversion of the public street 
lamps on the route of the distribution mains from gas to electric 
waa seriously delayed earlier in the year by the diffiulty in obtaining 
materials, and later owing to the extraordinary number of appli- 
eations received from new consumers for private supplies no labour 
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has been available to oontinue this work, which, however, will 
shortly be recommenced. Decreases are shown in the output for 
private lighting of I4 per cent., heating 29 per cent., and cooking 
15 per cent. The supply for power has increased by only 4 per 
cent., before the Armistice the increase was at the rate of 25 per 
cent., and for the last quarter of the year under review there was 
an actual decrease in the output for power of 29 per cent., owing 
to the cessation of the manufacture of war material. The amount 
paid for imperial taxes was £3,820, an increase of £832. The 
tota] number of motors has increased from 295 to 321, the total 
ti. P. connected being 1,157. 

Elland.—BuLk  SuPPLY.—A Sub-Committee is to 
interview the Yorkshire E.P. Co. tw ascertain prices and terms on 
which the company would supply the Council with electricity. 


Falkirk.—PRICE INCREASE.—AÀ new scale of charges for 
electricity has been drawn up, showing an increase of approxi- 
mately 15 per cent. on the present rates. 

Great Yarmouth.—Prict IxcREASE.— From September 
29th electricity will cost 10d. per unit, and power 21d. 

WaAGES.—The E. T. U. having pointed out that Yarmouth was 
only paying 23s. 6d. plus 124 per cent. above pre-war rates, inatead 
of 288. 6d. plus 124 per cent., it has been resolved to pay the higher 
rate from the date of the award of the Committee on Productions. 


Guatemala.— The electric lighting and power plant of 
Guatemala City (Empresa Electrica de Guatemala) was granted a 
30-years concession, some 25 years ago, for electric lighting and 
power service in the city of Guatemala. The enterprise has always 
been a German institution. By Executive Decree of October. 1918, 
this property was taken over by the Guatemala Alien Property 
Custodian, and by later Decree was declared forfeited to the 
Guatemala Government, and nationalised. By Executive Order 
this property has now been leased to H. W. Catlin, New York, for 
the term of 10 years, at a cash rental of $40,000 per annum, 
together with the option of extending the lease for an additional 
like period. The Government concession under which the old 
company operated has been extended for the life of the contract 
and any prorogation. The lessee also becomes the preferred bidder 
in any future sale of the property. The plant was erected by the 
Siemens-Halske Co. (Berlin), and is hydroelectric, with a present 
capacity of 2,000 KW. at 4.000 volts, three-phase a.c., which is 
transmitted from the power station at Palin, 28 miles distant from 
Guatemala City. This is reduced at the local station to 1,000 volta 
for primary distribution over the city. The house service is at 120 
volts. The entire pole line, both transmission line and for city 
distribution, is made of 9 and 10-in. I-beams. Some 16,000 incan- 
descent lamps, 280 open-arc street lamps, and 2,000 H.P. motors are 
served. The leasing company also acquires the right to an income 
pleted additional water power and central station at San Luis, 
about 6 miles from Palin, the present operating station which, 
when completed, will give an additional 3,000 Kw. There is much 
demand for additional light and power service in that city. The 
plant, as it stands to-day, has an estimated valuation of $1,000,000, 
and the cost of completing the auxiliary station is estimated to be 
in the neighbourhood of $300,000.— Electrical Review, Chicago. 


Leeds,.—PRoPoskp Loan.—The Е.С. is applying for 
sanction to borrow £20,000 for services and £15,000 for meters. | 

In view of the proposals contained in the Electricity (Supply) 
Bill, the Finance and Electricity Committees are not prepared to 
support the suggestions contained in the report of the Yorkshire 
Electricity Supply Linking-up Committee. 

The chairman and deputy-chairman of the two Committees, with 
the town clerk and manager of the electricity undertaking, are to 
uttend the forthcoming conference of the Yorkshire electricity 


supply authorities. i 

Leyton.—M.H. Inquiry.—A M.H. inquiry was held 
on August 7th relative to the application of the U.D.C. for a loan 
of £17,502 for works for a bulk supply of electricity for Wal- 
thamstow. The L.G.B. had refused a loan for new plant on thé 
ground that it was going to have a big central station. 

London.— IsLINGTON.—Owing to the increased cost of 
coal, further increases in charges for electricity are to be made. 


Matlock.—We understand that the statement concerning 
water power on page 111 of our issue on July 25th was incorrect. 


Montrose.— PRICE INcREAsE.—The price of electricity 
for power is to be increased by an additional 25 per cent. upon the 
present charges. 

Norwich.— PRICE INCREAsE.—To meet the advance in 
the cost of coal, another 20 per cent. is to be added to all charges 
for electricity, making a total increase over the pre-war standard 
of 60 per cent. for lighting, and 70 per cent. for power. The 
charges for meter rent will be subject to 60 and 70 per cent. 
respectively. 

Rathmines.—Price IxcREASE.— The price of electricity 
is to be increased to 8d. per unit. | 

Stourbridge.—PRICOE IwcREASE.— The Midland Electric 
Corporation has informed the B. of G. that the price of electricity 
has again been increased, bringing the cost to 115 per cent. above 
pre-war prices. | 

United States,—The Duquesne Light Co., Pittsburg’s 


central station organisation, has made arrangements for floating a 
$25,000,000 30-years bond issue, the bulk of the proceeds of which 


will be used for building a big new power plant at Cheswick, Pa., 


of such capacity that it can supply all the electrical power needs 
of the Pittsburg district for an indefinitely long time in the 
future. According tothe Electrical Review, Chicago, this plant will 
be along the Allegheny River, with abundant supplies of water and 
fuel. During the war 4 comprehensive survey was made by engi- 
neers of the War Department of Pittsburg's probabile power needs, 
and it was estimated that the probable maximum demand was 
equal to 556,000 kw. The power plant of the Duquesne Light Co. 
has now & capacity of more than 156,000 Kw. Transmission !ines 
will be erected to reach every vital part of the Pittsburg district, ana 
to connect various power plant and sub-stations in auch a way that 
uninterrupted electric service will be assured at all times. The 
Duquesne Light Co. now has 85,000 customers, seven generating 
stations, 163 sub-stations, 7,376 miles of electric conductor, and 
almost. 1,000 duct miles of underground conduit. 


TRAMWAY AND RAILWAY NOTES. 


Birmingham.——BiLL.—On August 8th, in the House of 
Commons, the Corporation Tramways Bill, from the Lords, was 
read a third time. 


Brazil. — RAILWAV ELECTRIFICATION. — Government 
approval has been accorded to the Central of Brazil Railway for the 
electrification of its suburban lines and of the main line from Barra to 
Pirahy. The system will be H. r., D.C., and power will be taken 
from the existing power station. The cost of rolling stock, sub- 
stations, aerial lines, &c., is estimated at about £850,000... E 


Bornley.— EXTENSION ABANDONED.—The Tramways 
Committee has intimated its desire to withdraw the proposals to 
extend the system at a cost of over £140,000, as it would be im- 
possible: to obtain supplies at a figure which would render it 
possible for the department to take on the extensions as a paying 
concern, um 

Clifton.—ExTENsioNs.—Mr. Edwardes, of the South 
Lancs. Tramways Co., and representatives of the Kearsley D.C. are 
to join the deputation from Farnmouth to the Swinton and Pendle- 
bury D.C. to urge that a short length of tramway between the 
Clifton boundary and the Salford system be constructed, so as tó 
make & through connection between Manchester and Bolton. | 


Continental.—FRaANcE.—]lt is intended to set up a 
system of electric towing of boats on part of the Canal de la 
Marne and the Rhine, and tenders were reoently invited for the 
purpose. The overhead supply system will be adopted, the 
electric tractors ranning on a permanent way, with suitable’ sub- 
stations. D^ | 

Tramway employés at Nice are on strike. | | 

SPAIN.—American electrical engineers are interesting them- 
selves in the announcement recently made by the Cia. de Tranvias 


de la Corunna, of its intention to preceed with the construction, of 


the Corunna Sada tramway. Its length will be 11°4 miles, but an 
extension of 7 miles to Betanzos is to be carried out later. 
According to the American Vice-Consul in Corunna, the con: 
struction of this interurban line will probably mark the beginning 
of an important era of tramway construction in the district. One 
of the largest capitalists of Galicia, associated with an engineer 
who is an enthusiastic promoter of the Corunna-Santiago line, is 
reported to have purchased recently an important waterfall near 
Santiago for the erection of the power station to supply the 
necessary electricity. AED 

Dearne.— TIR ExTENsION.— The Wombwell, Wath- 
upon-Dearne, Bolton-upon-Dearne, and Thurnscoe U.D.C.s have 
applied to the B. of T. for an extension of time for the completion 
of the lines authorised by the Order of 1915, and for power to 
increase passenger fares. 

Doncaster.—SERVICES RESUMED.— The municipal tram- 
way services, suspended for three weeks owing to the Yorkshire 
coal strike, resumed running on August 15th. 


Dundee. NEW Cans.—Although the cost of material 
has risen greatly, the contractors who supply the Corporation 
tramways with new vehicles have agreed to fulfil an order for four 
additional cars to the list of those already ordered, without any 
increased charge per car on the original contract. 


Egypt.—STRIKE.—Strikes have again broken out at 
Cairo. The tramways have ceased running, and other public 
services are threatened. | 


- Glasgow.— YEaR’s WoRkING.—The annual report on 
the working of the Corporation tramway department for the year 
ending May 31st last shows unexhausted borrowing powers of 
£729,110 and capital expenditure of £3,880,300. Average length of 
single line open to traffic during the year was 198 miles. Total 
revenue was £1,531,320, against £1,412,635; working expenses, 
£1,177,119, against £951,063; war expenditure £72,870, against 
£93,120 ; net balance, £14.773, against £177,553. The car-miles 
numbered 25,581,547, against 26,261,231; passengers carried, 
464,246,677, against 430,946,566 ; the number of units used was 
39,984,597, or 1°56 per car-mile. Traffic revenue per car-mile 
143d., against 12°8d.; working expenses per car-mile, excluding 
power coat, 10d., against 7°9d., including power cost, lld., against 
878. Of the passengers carried 11°4 per cent. were 14d. and up- 
wards; 26°12 per cent. Id., and 62°48 per cent 4d. passengers 
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Traffic receipts from 14d. tickets and upwards, 27:86 per cent. ; 
from Id., 33°08 per cent.; and from Id., 39°56 per cent. The Kw.- 
hours generated reached :—a.c. 6,600 volts, 42,815,928; D. C. 500 
volts, 439,702; D.C. 100 volta, 46,478 ; total, 43,302,108 ; supplied 
by electricity department (H.T.), 2,239,143; total issued from 
station, 44,728,166. Maximum load on station was 13,100 KW. ; 
load factor, 39°68 per cent.; coal consumed per KW.-hour generated, 
2°778 lb. From the depreciation and permanent way funds 
£31,950 was expended on track renewals; the amount added to 
the funds was £183,543, the credit balance being £449,006. The 
rates of depreciation are now as follows :—Permanent way, 
£700 per mile of single track; power and sub-station plant, 
З per cent.; cars, 5 per cent.; electrical equipment of cars, 
6 per cent.; other rolling stock, 15 per cent.; bridges, 5 per 
cent. The general reserve fund stands at £31,004. During the 
year £91,918 was expended on upkeep of track in ordinary repairs ; 
in addition, £137,394 was set aside out of revenue to the cost of 
track renewal. Ground has been purchased for the erection of a 
new depot, but work cannot proceed till the end of the year. Cost 
of ordinary repairs to power plant was £9,158, and £14,377 was 
charged against revenue to meet depreciation. A new 500-Kw. 
rotary converter has been installed at Partick sub-station. Cars in 
stock number 866; cost of inspection and repair of cars was 
£97,006, and £28,049 was charged to revenue to meet depreciation. 
The work of building new cars, interrupted during the war, has 
been resumed, and some new cars are in service. 


London.— DERAILMENTS.—Owing to the derailment of 
a carriage of a south-bound train at Piccadilly Circus station, the 
Bakerloo tube service was disorganised on Saturday afternoon. 

One man was killed and 18 persons injured, one of whom died 
later, by the overturning of an L.C.C. tramcar at the junction of 
Crowndale Road and Great College Street, St. Pancras, on Saturday 
afternoon. The car was rounding the corner when it left the rails, 
and swerving across the road, ran into some railings and over- 
turned. The car was wrecked and the woodwork caught fire, due 
to the breaking open of two street cable junction boxes. 

Tests were being carried out on Tuesday to ascertain the cause 
of the accident. The wrecked tramcar was examined at the depot, 
and it was understood that it would be taken to the scene of the 
accident and subjected to certain trials. It is expected that the 
8 of the acoident will be found in the failure of the electric 

rake. 

TRAFFIC BOARD. — Mr. Bonar Law said in the House of 
Commons, on Monday, that no decision had been come to by the 
Government regarding the appointment of a traflic board for 
London, as recommended by the Select Committee on Traffic. It 


was hoped to carry out some of the recommendations during the 
summer recess. 


Manchester.— WOMEN ExPLovEs.—Out of a total of 
1,130 women and girls employed by the tramway department 
during the war only 24 women conductors now remain on the 
books, and, in addition, there are about a dozen trolley girls; 
practically all women labour will be dispensed with this month. 


Norwich.— TRAUCAR OssTRUCTION.— The chairman of 
the Magistrates at the Norwich Police Court, last week, imposed 
the full penalty of £5 on Edward Cooper, cab proprietor and 
driver, who wilfully drove his hackney carriage at an unreasonably 
slow pace along the tramway rails so as to obstruct tramcars. The 


defendant had been previously cautioned by the Chief Constable 
for a like offence. 


Rochdale.—T RAINING DISABLED MEN.—Several members 
of the Т.О. urge that discharged soldiers should be paid whilst 
being trained as motormen and conductors. The Tramways Com- 
mittee, however, feels that this is a matter for the Government. 


Of the 390 employés of the tramway department no fewer than 
224 are ex-service men. 


South Africa,—STRIKES.—The Cape Town tramway 
strike, which broke out on July 19th, has now been settled, the 
men having obtained concessions in wages and conditions. The 


strike of the Port Elizabeth employés of the same company has 
been similarly settled. 


Sunderland.—YEaAR's WORKINd.— The annual report 
for the year ending March 318 last, shows total revenue of 
£119,691; working expenses, £67,821; interest, £7,265; repay- 
ment of capital, £18,000; net balance, £27,105. Passengers 
carried numbered 26,251,700, and the total number of unita used 
was 1,839,128. Receipts increased by £20,152; passengers carried 
by 1,210,540 ; car-miles run decreased by 103,988. Average traffic 
per car-mile was 21'4d., and average working expenses per car-mile, 
including power cost, 12'2d, excluding power cost, 10714. 


Amount remaining in reserve, renewals, and compensation fund, 
was £68,351. 


United States.— STRIKE.— The second transport worker's 
strike within a week began at New York on Sunday last, when 
14,000 employés of the Interborough Rapid Transit Co. went on 
strike, the company having refused to grant a 50 per cent. wages 
increase, The company runs practically the entire underground 
and elevated railway systems of the city. The men at the power 
houses also threatened to stop work. The decision to strike came 
as a surprise to the officials of the company, as the men had 
previously agreed to submit their demands to arbitration. 

The strike ended at midnight on Tueaday after lasting 48 hours. 
The men have been granted a 25 per cent. increase in wages, but a 
legal inquiry has begun into charges of a conspiracy between the 
men and the company to bring about the strike to force an amend- 
ment of the company's charter with the city limiting fares to 23d. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—Trouble with cables between this 
country and the Near East is still serious. In a recent case a 
cablegram dispatched from London to Greece arrived late, and in 
such а mutilated form that the business to which it related was 
lost. According tothe Times, protest to the cable company seemed 
to be fruitless ; the company pointed out that, owing to the serious 
pressure on the cable system, the message had been transferred to 
the postal authorities for transmission. At the same time it 
enclosed an extract from a letter received from these authorities 
atating that “it was frequently found necessary, both in this 
country and in France and Italy, to forward messages over a part 
of the route by рові.” 

Another case is that of a telegram dispatched from Mazenne, 
Franoe, on the 13th, which was delivered in London on the night 
of the 15th. The original French telegraph form had been sent 
by letter post, and on arrival in London stuck on to an English 
telegraph form, put into the usual orange envelope, and delivered. 


Cable Rates.—To provide for the quicker transmission 
of market quotations and trade reports, and so improve the position 
of American merchants and manufacturers in their competition for 
the trade of the Far East, the Commercial Pacific Cable Co. has 
decided to accept cablegrams for urgent transmission to the Philip- 
pines, China and Japan. This new service will be subject to dis- 
continuance at any time without notice. and the rate will be three 
times the ordinary rate from origin to destination. 

The Eastern Telegraph Co. announces that thetariff for cablegrams 
between points in Great Britain and Hong-Kong, China, Japan, and 
the Philippines will be reduced 6d, per word, dating from Sep- 
tember lat, 1919.— T. and T. Age. 


Canada.—It is reported from Ottawa that several long- 
range wireless telegraph stations are to be built in the Yukon 
territory by the Canadian Government. 

A commercial wireless service has been established between 
Canada and Bermuda. 


Czechoslovakia. — Тһе Republic of Czechoslovakia (com- 
prising Bohemia, Moravia, Silesia, and Slovakia) plans to remodel, 
enlarge, and re-equip its telephone system. For this purpose a 
mission consisting of representatives of the Department of Post. 
Telephones, and Telegraphs, and experienced engineers will be sent 
to the United States to study and report on the various systems, 
switchboards, apparatus, appliances, &c., and recommend what in 
their opinion would best suit the conditions in the new Republic. 
The ultimate object is to place contracts for a complete and 
thorough telephone system, providing service not only for the 
territory of the Republic, but also taking care of ita future needs 
as important development of waterways and railways is destined 
to take place.—7. and T. Age. 


Dominican Republic.—Wireless communication is now 
available to the public between the cities of Santo Domingo and 
Guantanamo, Cuba, and by cable from the latter place to the 
United States. 


Finland,—It is reported from Helsingfors that the Council 
of State has approved an estimate for the erection of a 35-Kw. 
wireless station at Sandhamm, close to Helsingfors, which is to 
be ready in a few months. It is calculated that the transmission 
range will be about 1,240 miles, so that the station will be able to 
communicate with London, Paris, and Berlin. 


France.—4Às a protest against the French Government's 
action in lowering prices, 500 telegrams were sent bv Paris salesmen 
to producers throughout the country stopping the shipment of food. 
The telegraphists refused to transmit them, and the matter was 
referred to M. Clemenceau, who ordered the telegrama to be with- 
held pending investigation. 

Telephones for the devastated regions of France are being pro- 
vided by the French Post Office out of the equipment bought from 
the American Army, which includes 273 exchanges, 25,000 
instruments, and many thousand miles of wire. 


Government Renter Telegrams.—In а written reply to 
& question in the House of Commons, Colonel Amery states that in 
the last financial year the sum of £30,697 was paid to. Reuter's 
Agency by the Ministry of Information in respect of Press cable- 
grams to Canada and other parts of the Empire, and that this pay- 
ment was made in consideration for the dispatch of special items of 
news of Imperial interest, which would not have been cabled 
under ordinary commercial conditions. The services to Canada 
and other parts of the British Empire, adds Colonel Amery, are 
being carried on until October lst next on a reduced scale; the 
estimated cost of these services for a whole year on the present 
lines is approximately £18,000. The arrangements to be made after 
October Ist are now under consideration. 


Mexico.—The wireless station of the Port of Tampico 


was officially on opened June lst. The station’s day range is 500 
miles, and the night range 2,000 miles. 


Poland.—It is reported that a scheme is now under con- 
sideration by the Polish Government in Warsaw for the establish- 
ment of a central wireless station in the neighbourhood of the 
Polish capital. American financiers have already evinced interest 
in the project, and delegates from the Polish Governmeat have 
been invited by private enterprises in the United States to discuss 
the matter; the delegates have already left for America on this 
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mission. Offers have been received from the German Government 
for the construction of the station, but, although the price quoted 
was some eight times lower than the figure given by other Euro- 
pean countries, the proposals are being held in reserve pending the 
outcome of the negotiations in the United States. 


Telephone Restrictions Removed.—From August 15th 
tha use of languages other than English for telephone oon ver- 
sations has been sanctioned by the Poatmaster-General. 


United States.—During the late war a single order 
placed by the U.S. Signal Corps for a certain kind of insulated 
wire was in sufficient amount to extend 14 times around the earth. 
Over 1 million battery cells were used, and 285,000 vacuum 
valves for wireless ampliflers were supplied. Over 100,000 tele- 


phones for field use, 200,000 wire pliers, and 8,000 of one type of | 


wireless apparatus were produced and shipped to France. 

In the year 1914, before governmental restrictions were plaoed 
upon amateur wireless operation and experimentation, the value of 
the apparatus sold to amateurs in the United States amounted to 
8672, 600. 


Wireless Development. — According to the daily Press, 
officials at Marconi House promise some interesting developments 
in the near future. It is stated that wireless will do anything 
that can be done by ordinary telegraphy ; any photograph which 
can be sent by wire can be sent by wireless as well. The method 
being perfected is the transposition of a photograph on to a metal 
plate. The electric transmissions will be made according to the 
rise or fall of the metal contours. It will be possible very shortly, 
it is said, for a wireless message to be transmitted direct from the 
receiver to a working typewriter, which will reprint the message 
at the rate of 100 words per minute.“ 

In one day recently, in New York harbour, there were counted 
97 ships equipped with Marooni wireless seta. 


Wireless to Egypt. — According tothe Times, Mr. Bottomley 
asked the leader of the House of Commons whether the Government 
маз proposing to install between England and Egypt a wireless 
system based upon obsolete patterns which were being discarded by 
other countries. Mr. Pike Pease, Assistant Postmaster-General, 
said the proposed stations were not of an obsolete pattern. The 
system decided upon was adopted after full inquiry; Govern- 
ment experts had been consulted, and the beat independent advice 
obtained. He was informed that stations in France and Italy 
employing a similar system had been extremely succeasful in com- 
municating with the U.S.A. America had one station equipped 
with the Alexanderson alternator, and France was installing the 
Latour alternator at certain stations, but it was not proposed to 
dispense with the arc system in either case. The Government was 
advised that neither the American nor the French alternator had 
reached such a degree of development as to justify its employment 
in the Oxford and Cairo stations, which it was proposed to com- 
plete without delay. Mr. Bottomley inquired whether the types 
were not such as had long been discarded by the Marconi Co. as 
ineffective, and whether it was not a fact that the engineers con- 
structing the stations had not had the remotest experience of long- 
distance wireless telegraphy, to which Mr. Pike Pease replied that 
he could not say as to the experience of the engineers, but the 
system was only adopted after the fullest inquiry by the experts of 
the Government. L 


Wireless Weather Reports.—The London Gazette of 
August 15th contains an Admiralty Notice to Mariners (No. 1,393 
of 1919) in regard to wireless meteorological information to and 
from ships at sea, There is nochange in the general arrangements 
for collection, transmission, and issue of information outlined in 
the previous notice (No. 880 of 1919), which is superseded by the 
present notice. There are, however, material changes in the 
schedule of wireless stations. The British stations at Poldhu and 
Cleethorpes are given as working. The station at Washington 
now issues bulletins at two fixed hours of the day instead of only 
one. New weather-reporting stations are notified as established at 
Annapolis, U.S.A., and for the Mediterranean at Rinella. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragra А indicates 
the issue of the ELEOTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Annfield Plain.—September 12th. U.D.C. Construction 
of an overhead L.T. electricity distributing system. (See this issue.) 

Australia.—SyYDNEY.—November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

Bedlington.— August 26th. U.D.C. Supply and erec- 
tion of poles, cables, &c., in connection with the overhead street 
lighting of Cambois. Mr. H. G. Lester, clerk, 24, Grainger Street 
West, Newcastle- on-Tyne. 

Croydon. — August 25th. Electricity Department. 
atruction of s cooling tower pond. (See this issue.) 

Eccles.— August 25th. Electricity Department. Three 
500-Kk. v. A., 3-phase, А.С, transformers, (August 8th.) 


Con- 


. 
-.. 


Edinburgh.—September 11th. Т.С. Three 10,000-&w. 
turbo-alternators ; six water-tube boilers, capacity 65,000 Ib. per 
hour. (August 8th.) 


Grimsby.—September 25th. Electricity Department. 
Two 1,000-KW. converters and D.C. and А.О. L.T. switobgear ; N. T. 
switchgear and cubicles; coal and ash-handling plant; 30-ton 
electrically-driven travelling crane. (See this issue ) 


Ilford. September 8th. U.D.C. One 500-Kw. rotary 
converter, transformer, and switchgear. (See this issue.) 


Lincoln.—September 2nd. Corporation. Опе 25-ton 
overhead electric crane. (August 8th.) 


London.—L.C.C.—September 2nd. Four electric tower 
wagons for the Council’s tramways. (August 15th.) 


Manchester.—September 2nd. Tramways Department. 
Tenders for supplies and general stores, including many electric 
items, (See this issue.) 


Portsmeuth.—September 2nd. Tramways Committee. 
12 months’ supply of stores, &o., including various electrical items. 
(August 15th.) 


New Zealand.—AUCKLAaND.—City Council has decided 
to call for tenders for extensions to the generating plant, cables, 
&c., having decided to borrow £80,000 for that purpose. | 

INVERCARGILL.—October 9th. One 1,000-kw., 3,300-volt, steam 
turbo-alternator, with condensing plant and switchgear.” 


Stockton-on-Tees.—August 30th. District Fund, Gas 
and Electricity Committees. Six months’ supply of articles and 
stores. (August 15th.) 


Stoke-on-Trent.—Electricity Department. Cooling towers. 
(August 15th.) 


West Ham.—September 9th. Electricity Department. 
Lead-covered paper insulated underground cables. (See this issue.) 


A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Australia, —Зурхкү.—Оп June 3rd the City Council, by 
14 votes to 8, adopted the Electricity Committee's report, reoom- 
mending the acceptance of the offer of the British Westinghouse 
Co., to supply one 8,000-Kw. turbo-alternator, &0., by May 20th, at 
a cost of £59,500 (see ELEC. REv. August Ist, page 142). At the 
meeting of the Council, on June 17th, the Electricity Committee, ac- 
cording to Tenders, reported having received a letter, dated June 5th, 
1919, from Messrs. Willans & Robinson, Ltd., stating that they had 
been informed that the Council had recently entered into a contract 
with the British Westinghouse Co., for the supply of & main gen- 
erating unit, which contract was in derogation of Messrs. Willans 
and Robinson's rights under the correspondence between that 
company and the Council of 9th and 13th December, 1918. 
Having to the special conditions, 5, 6,7 and 8, set out in 
their letter of 9th December, which was assented to by the Council, 
it seemed to them almost incredible that the Council should enter 
into any contract which would be a breach of the conditions to 
which they had referred. It was asked whether the information 
which had come to them was correct, as, should it be so, the oom- 
pany regarded the action of the Council not only as a breach of 
good faith, but а clear violation of the Council's contractual гев- 
ponsibilities, The company would be left with no alternative but 
to take whatever steps might be necessary under the circumstances 
to protect their interests. 

The Australian General Electric Co. have submitted a claim for 
£417, on their contract made in March, 1917, for the supply of 
25,000 50-C. P. metal-filament lamps, on the ground of increased 
cost of manufacture between the date of the company receiving 
the order and the date on which the British Government per- 
mitted the manufacture to proceed. The amount works out at 
4d. per lamp. The Electricity Committee, on their engineers 
report, recommend payment. | 

The Committee also recommend the acceptance of the offer of 
the British Westinghouse E. & M. Co., to supply, deliver and erect 
the steam piping for the 8,000-Kw. turbo-alternator, at the actual 
cost to the firm, plus 10 per oent.— Tenders. | 


Ayr.—T.C. 500-kw. rotary converter. Vickers, Ltd., 
£2,119. 


Leicester.—The Corporation has placed a contract with 
the English Electric Co., Ltd., for а 6,000-K W., 3,000 R. P. u., turbo- 
alternator set, complete with condensing plant and circulating 
water piping, &c. ; also rotary converters, transformers, and E.H.T. 
switchgear, and a complete boiler-house equipment, including, in 
the initial stages, two marine-type Babcock water-tube boilers, 
each to supply 50,000 lb. of steam per hour at 200 Ib. pressure, 
superheated 250°, The plant will be installed at the Ayleatone 
power station of the Corporation, an old boiler-house being dis- 
mantled to acoommodate the new boilers. The feature of this 
extension scheme is that the plant is so designed as to enable it to 
be easily transferred to the proposed super power station when 


necessary. 
Spenborough.— Electricity Committee :— 


Rotary converter, £1,498. —Phoeniz Dynamo Mfg. Co., Ltd. 
Switchgear, £265.—B.T.H. Co., Ltd. 
Transformer, £680, —Brush Co., Ltd, 
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Hydrophones off the Shetlands.—An Admiralty notice 
to mariners states that six hydrophones have been laid in positions 
in Bressay Sound and approaches. The hydrophones are connected 
by cables to the western shore of Ness of Sound; the positions ot 
these cables will | be shows on new editions of charts ahortiy to be 
issued. 


Patents and Designs Bitl.—1n the House uf Lords, on 
August lith, the second readings of the Patents and Designs Bill 
und the Trade Marks Bill were postponed till after the recess. 


Miners’ Safety Lamps.—It is stated in the Times that 
the Home Office Committee on Minera’ Lamps is prepared to con- 
sider new suggestions from any source for improving the safety or 
illuminating power of safety lamps, and to examine and, if neces- 
sary, to test, any new devices or new types of lamps that may be 
sent to it by inventors. Communications should be addressed 
to the Secretary of the Committee, Mr. Edward Fudge, Home 
Office, Whitehall, S.W. 1. 


Coal Economy in Australia. —The opinion is widely 
held in Australia, says the Sydney Morning Herald, that there is 
urgent need for the examination of the economic position arising 
from existing methods in the distribution and consumption of 
black coal. After a superficial consideration of the subject, the 
Advisory Council of the Institute of Science and Industry has 
appointed a Special Committee to make detailed inquiry into the 
whole question of black coal economy. 


Faraday House Men and the War.—The War Service 
Record of past and present studenta of Faraday House Electrical Engi- 
neering College has been issued. In the " Foreword " Dr. Russell 
remarks that naturally many Faradians were engaged on engi- 
neering work of national importance at home, but the “ Record " 
ia limited exclusively to those. who served with the British and 
Allied Forces. The principal space is devoted to notes concerning 
the contribution to Victory of men who made the supreme sacrifice. 
There are a number of photographs of men in this sad class. In 
other cases briefer mention appears. The frontispiece portrait is of 
Colonel Hubert Sparks, O.M.G., D. S. O.. M. C., Croix de Guerre avec 
Palme, President of Faraday House O.S.A., of whose record the 
College is justifiably proud. The pamphlet, which consists of 52 
pages, will be treasured by all who know, or knew, the studenta, or 
who still take an interest in their old training institution. 


Electric Furnaces in U.S.A.— According to the American 
Electrochemical Society, the number of electric furnaces in use in 
the United States in the ferrous metal industry has increased 
within the past four years from less than 50 to upwards of 300. 
The use of electric furnaces in the non-ferrous metal industries, 
particularly for the melting of brass, is increasing rapidly. The 
production of calcium carbide alone requires upwards of one-half 
million continuous E.H.P., while the power required for electric 
furnaces for use in the United States is upwards of 300.000 H.P. 
The amount of electrical energy necessary in electrochemical pro- 
cesses makes them of prime interest to the central stations, and 
the Society holds the view that the majority of the large develop- 
ments at present contemplated will be intimately associated with 
electrochemistry and electrometallurgy. 


Colliery Youth Fined.—When a youth was charged at 
Bishop Auckland Police Court with having interfered with the 
electric signalling apparatus at the West Carterthorne Colliery, it 
was stated that men and boys employed in the pit obtained a ride 
on the travelling tubs by bringing two electric wires together, and 
automatically stopping the train until they mounted. Detection 
of offenders was difficult, but accused, who was fined 20s., was 
caught * red-handed.” 


А Technical Federation.— A natural corollary to the 
recent growth of professional associations operating as registered 
trade unions is the formation of federations of such associa- 
tions. As we recently announced in these columns, one such 
federation has been formed in the Federation of Technical 
and Scientific Associations, in which are included the National 
Union of Scientific Workers, National Association of Industrial 


Chemista, Electricity Supply Commercial Association, and the Elec- . 


trical Power Engineers’ Association. The immediate object of the 
Federation, is to secure the recognition of the claima of the 
executive, administrative, and supervisory grades of the various 
industries, and to secure united action on matters of general 
interest affecting these grades. In our advertisement columns 
to-day will be found particulars of a coming meeting of the Federa- 
tion, at which eligible associations are invited to be represented. 


Old Centralians.—Now that the war is over, it is felt 
that every endeavour should be made to revive all the activities of 
this association, with a view to re-establishing its influence in the 
engineering world. All old students of the City and Guilds 
College who are out of touch with the Old Students’ Association 
are particularly requested to write without delay to Mr. G. W. 
Tripp, Lyndhurst, Hayes Road, Bromley, Kent, the hon. secretary 
of the “ Old Centralians." 


South African Electrificatlon.—A Reuter dispatch, 
dated Cape Town, August 18th, stated that Mr. C. H. Merz, the 
electrical expert from London, had arrived there for the purpose 
of investigating the electrification of certain sections of the South 
African railways and of advising the Government regarding the 
production of electric power in the Union generally. 


A Curious Turbo-Generator Accident.—On a big central- 
station system there were six 10,000-Kw. turbo-generators on one 
sectionalised bus operating in parallel with three 10,000-KW. and 
one 25,000-K w. turbo-generators on another section of bus, the two 


bus sections carrying about 45 and 56 per cent. of their ratings . 


respectively. At another station, tied into the above station, were 
four more turbo-generators carrying about 60 per cent. of their 
rated load. At a third station, tied in with the other two statione. 
three large units, of 20,000 Kw. and above, were operatiug at 
about 70 per cent. rating. 

One of the field end-plates of one of the 10.000-KW. vertical type 
generators became detached and fell in between the fleid and 
armature. This resulted in the coils of both field and armature 
being cut, causing a short-circuit on the 9,000-volt windings and 
the exciter side of the machine. The defective machine was cleared 
from the system almost immediately. 

Directly following the burn-out of the unit and the disturbauce 
created, several of the turbo-generators in the same station tripped 
out due to overspeed ; a number of synchronous converters in 
various sub-stations on the system shut down. One rotary burnt 
up. The system began to hunt and persisted for about 18 minutes 
after the turbo-generator broke down, the frequency varying con- 
siderably above and slightly below normal, and the voltage going 
from 7,000 to 8,800 volts in heavy swings. The wattmeters on 
the tie-lines between the three generating stations swung con- 
tinuously from one end of their scales to the other, indicating 
heavy interchange of current between stations. After this had 
continued for about 18 minutes conditions suddenly quietened down. 
although for no apparent reason, and the system pressure rose to 
9,400 volts. &bout normal. 

It was then found that the reactances in the tie-lines between 
stations had been so hot as to oxidise at the surface of the cables 
(they were of the bare cable, concrete core type), and the insulating 
compound on the frame-work was blistered.j Tie-line ammeters 
and wattmeters on one end of a tie-line were badly damaged. It 
was later discovered that one tie-line solenoid-operated circuit- 
breaker and one high-voltage feeder circuit-breaker were in the 
half-open position, the solenoid of the latter being burned opeu 
and grounded. It then became known that the negative return 
from the oil circuit-breaker of one of the 10, OOO-KW. turbo- 
generators had grounded and burnt open, and that a dead earth had 
occurred on the exciter system. 

One explanation of the cause of the 18-minute surge or hunting 
bet ween the three generating stations is that the breakdown of the 
defective turbo-generator had resulted in a phase displacement 
between the three systems. As the systems were tied-in toyether, 
the reactance prevented sufficient synchronising current flowing 
between the systems to bring them into phase again, and the dis- 
turbance continued until the abnormal conditions subsided and the 
system attained its equilibrium again. Whether it was excess 
resistance or too much or too little reactance might be a moot 
question without investigation, of course. 

The trouble on the exciter system was doubtless due to the 
exciter system being subjected to high potential to ground, 
causing breakdown at several places, and possibly weakened 
insulation at others. Contact between armature and field when the 
field end-plate cut into the coils caused direct contact between the 
9,000-volt system and the exciter system, and a consequent break- 
down in the immediate vicinity. 

The few salient features that have come to hand are sufficient to 
bring out the fact that hunting between systems is not yet a 
matter that can be fully guarded against under unexpected con- 
ditions. Moreover, the above incident shows that exciter systems 
may be subjected to direct contact as well as to induced high 
potentials ; hence it might be well to give exciter systems the 
respect given to circuits of higher potential, and perhape at the 
same time furnish a means at individual generators to prevent high 
potentials dissipating themselves promiscuously throughout the 
exciter gystem.— Zlectrical Review, Chicago. 


Wood v. Connolly.—In our issue of May 30th a 
report appeared of proceedings in the Chancery Division, on 
May 23rd, before Mr. Justice Younger. These proceedings were 
adjourned to May 30th. and again to June 6th, when further 
evidence was filed against the defendants, Mr. William Connolly 
and the late Mr. James Connolly. We learn that on June 18th an 
order of the Court was made as follows :— 

June, 1919. 
“Mr. William Connolly, Mr. James Connolly. 
“ Моор т. CONNOLLY. 

Dear Sirs,— Referring to the notice of motion herein issued on 
my instructions against you, and the evidence which has been 
filed in support of such notice of motion, I hereby unreserredly 
withdraw all statementa made therein which might in any way be 
construed to impute dishonesty on the part of any of you, and I 
agree to withdraw the notice of motion. 

“ Yours faithfully, 
“J. M. HENDERSON, 
" Receiver of Connolly Brothers, Ltd.” 


Appolntments Vacant.—Three Demonstrators in Electrical 
Engineering (one with knowledge of photometry), (£150 to £200 
+ bonus of £120 to £135), for the City and Guilds Engineering 
College ; installation engineer (708. + commission), for the Tyne- 
mouth Corporation Electricity Department; instructor in armature 
winding, for the Birmingham Municipal Technical School ; car 
department superintendent (£225-£250), for the Dover Corporation 
tramways; junior shift engineer, for the Borough of Reigate 
Electricity Works; charge engineer (828. 7d.), for the Paisley 
Electricity Department. See our advertisement pages to-day. 
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Institution and Lecture Notes.—Iren and Steel 
Institute.—The programme of proceedings for the autumn meeting 
(London, Institution of Civil Engineers, September 18th and 19th) 
has been issued. The president is Mr. Eugéne Schneider. There 
is to be a general conference on Fuel Economy,” on the morning 
of September 18th. Several reports and papers on the subject will 
be read (report on Fuel Economy in Steel Works,“ by Dr. W. А. 
Bone, Sir В. Hadfield, and Mr. A. Hutchinson; report on Fuel 
Economy in Foundry Practice,’ by Mr. H. J. Yates; paper on 
" Fuel Economy in German Iron and Steel Worke," by Messrs. 
Cosmo Johns and L. Ennis). On the following day a number of 
papers on other subjects will be submitted. Members are also 
invited to attend the James Watt Centenary Commemoration in 
Birmingham, commencing on September 16th. 

ATOMIC THEORIES.—Prof. Bragg, Quain Professor of Physics at 
University College, London, lecturing on the above subject at the 
Woodbrooke School, said that men of science troubled themselves 
far more about how things were to be developed in the next few 
years than about the absolute. He claimed that the application 
of the Röntgen-rays to the discovery of flaws in aeroplane 
materials had saved many lives during the war. Referring to 
radium, he pointed out its peculiar nature, through the inability 
of man to control it. The man of science to-day sought to discover 
what language nature was talking, so that he might understand her. 
In an account of electrons, Prof. Bragg attempted to make the 
matter clearer by referring to what was really paid for when elec- 
tricity was supplied. A company was not paid for electricity. 
which cost nothing—the company was paid for operating 
machinery to collect electrical energy. 


James Watt Centenary. — The arrangements for the 
celebration at Birmingham of the centenary of the death of 
James Watt, on September 16th, 17th, and 18th, are practically 
complete. Not only has the Executive Committee secured the 
support of leading members of the British Government, the 
captains of industry, the heads of universities and colleges, and 
technical and other societies and institutions, but also assurances of 
influential support are coming in from interested bodies in 
America, France, and Canada. It is expected that representatives 
will be present from these and several other countries. The Com- 
mittee is desirous of raising a sum of £250,000 towards the proposed 
international memorial to commemorate the centenary, which will 
consist of the endowment of a Professorship of Engineering, to 
be known as the James Watt Chair, at the University of 
Birmingham, for the promotion of research in the fundamental 
principles underlying the production of power, and the study of the 
conservation of the natural] sources of energy ; and the erection of 
a James Watt Memorial Building, to serve as a museum for 
examples of the work of James Watt and his contemporaries, 
Matthew Boulton and William Murdock. 

The earliest pumping engine made for sale by James Watt will 
be under steam again on September 17th and 18th. Watt went 
into partnership with Matthew Boulton, at Birmingham, in 1775, 
and the Birmingham Canal Co. bought the engine in 1776; it was 
working regularly from that date until 1892—112 years of active 
life. The engine was re-erected at Ocker Hill, near Wednesbury, 
in 1898, and will be visited next month by engineers from all over 
the world who are attending the Watt Centenary Commemoration. 
Jumes Watt was the first to conceive the idea of a decimal system 
of weights and measures in which the units of capacity aud 
weight were in direct relationship to the unit of length, and the 
French introduction of the metric system followed. Appropriately 
enough. the site of Boulton & Watt's old works ів now occupied by 
a large firm of weighing-machine manufacturers. 


Parliamentary.—The following Acts have received the 

Royal Assent :— s 

Merchant Shipping (Wireless Telegraphy) Act. 1919. 

Electric Lighting Order Confirmation Act, 1919. 

Tramways Orders Confirmation Act, 1919. 

Birmingham Corporation Tramways Act, 1919. 

London Electric Railway Act, 1919. 

Coal Mines Act. 

City and South London Railway Act. 

Clyde Valley Electrical Power Order Confirmation Act. 

Restoration of Pre-War Practices Act. 

Ministry of Transport Act. 


The E.T.U. in the Midlands.—The Birmingham Post 
states that the Midland district of the Electriaal Trades Union, 
which includes Birmingham, Walsall, Coventry, Wolverhampton. 
and many other towns, is about to inaugurate a new programme of 
wages and conditions. This means the repudiation of the existing 
uational agreement, which, for some months, has not been generally 
acceptable. The demands that will be included in the new pro- 
gramme provide for the payment of £6 a week for 47 hours, and 
the repudiation of the agreement whereby the Ministry of 
Labour or Committee on Production review wages every four 
months. 


Educational Grants for ex-Service Men.— Under the 
Government Scheme of Financial Assistance for the Higher Educa- 
tion of ex-Bervioe Officers and Men, the total number of grants 
awarded by the Board of Education now amounts to 5,400, in- 
cluding officers and men in about equal proportions. The courses 
in respect of which grants have been awarded include more than 
1,000 for Engineering and Technological Subjects, between 600 
and 700 for Classics, Philosophy, and Literature, and about an 
equal number for Pure Science and Mathematics. Applications 
are still being received in large numbers, and are being dealt with 
at the rate of moreithan 200 a day. 


Minimum Wages Commission Bill.—The Minimum 
Rates of Wages Commission Bill, which was introduced on Monday, 
authorises the appointment of Commissioners for the purpose of :— 
(a) Inquiring into and deciding what such minimum time rates of 
wages should be ; (5) Inquiring into and making recommendations 
as to the methods and successive steps by which such minimum 
time rates of wages should be brought into operation, and the 
machinery by which they may be varied as and when occasion 
requires; (c) Inquiring into and making recommendations as to 
the granting of exemptions from the rates so fixed, and the 
methods by which such exemptions should be granted ; (4) Making 
recommendations as to the legislation necessary for such purposes as 
aforesaid, and what amendments of the law, if any, are desirable. 

The Commissioners may by order require the production of 
documents and the attendance of witnesses, those giving false or 
misleading evidence being liable to a fine of £50, or imprisonment 
for а term not exceeding one month. They are to have power to 
inquire into and report on any of the matters referred to the 
Commissioners under the Act, and such Committees may include, 
if the Commissioners think fit, persons other than Commissioners. 
and the Commissioners may delegate to such committees any of 
the powers conferred on them by the Act. The Commissioners 
may appoint an accountant to examine registers, wages sheets, 
balance-sheets, profit and loss accounts, and other trade accounte of 
persons engaged in the trade or industry of a district in which an 
inquiry is being held. 


Whitley Electricity Supply Conncil for the North-West. 
—The Manchester Guardian states that an important Conference 
of Representatives of Electricity Undertakings in the North- 
Western Counties of England was held on Tuesday, at the Man- 
chester Town Hall. Representatives of Trade Unions concerned 
with such undertakings were also present. The purpose of the 
meeting was to consider the advisability of all parties constituting 
themselves a District Council on the basis of the Whitley Report, 
under the parentage of the National Council for Electricity Supply.. 
The Lord Mayor (Alderman Kay) occupied the chair. Both the 
employers’ section and the representatives of the workers declared 
in favour of the scheme. i 

There are 80 electricity undertakings in the North-Western 
Counties. These undertakings are to be divided into groups 
according to size, and each group will nominate its representatives 
on the Council. The smallest section will thus have a voice in the 
proceedings. All questions affecting wages, hours of work, over- 
time rates, and holiday conditions will go before this Council for 
settlement. The Council will consist of 24 members, 12 represent- 
ing the employers and 12 representing the workers. 


Educational.— ROTAL TECHNICAL COLLEGE, GLASGOW.— 
The 1919-20 session opens on September 23rd; the College is 
affiliated to the University of Glasgow, and the degrees of the 
University in engineering and applied chemistry are open to its 
students. For particulars see our advertisement pages to-day. 


Correspondence.—Co-oPERATIVE PUBLICITY.—We have 
received the following further letter on this subject :— 

Mr. P. W. Laverick's proposal that business firms of the same 
general class should carry on a co-operative publicity campaign is 
sound, and history has proved it so. In America, very many 
co-operative or centralised advertising campaigns have been, and 
are being, carried on. Examples of such campaigns are those of 
the California fruit growers, Pacific Coast hotels, Florida summer 
and winter resorts, southern pine timber growers, plumbing-supply 
firms, various gas and electrical companies, makers of hot-air 
heating systems, jewellers, cattle-breeders’ associations, wall-paper 
manufacturers, paint-makers, and so on. 

" Wherever, and whenever, educational work must be done to 
produce a wider demand, it should be conducted by the class 
interest as a group—this in addition to the same sort of work by 
individual firms. 

It has been my fortune—or misfortune—to have been identified 
with numerous co-operative publicity campaigns. I cannot say 
that all of them have been successful, and the explanation of the 
failures has invariably been a too great reliance on the collective 
effort, with a suspension or non-use of simultaneous individual effort. 

“If British makers of electrical equipments and machines will 
‘carry on’ individually, with lusty and undiminished purpose, to 
sell their own merchandise ; and if they will, at the same time. 
unite heartily and for a lung period to maintain a co-operative 
publicity campaign in the Press of the markets where they sell or 
desire to sell, then they may hope for fine results. Of course, the 
copy and display of the advertising must be super-good, if 
pena effects are to be a consequence. And there must he a 
plan. 

“JOHN C. KIRKWOOD. 

Industrial Publicity Service. Ltd., 

"London, August 20th, 1919." 


The Ministry of Transport.—Sir Eric Geddes, who has 
just piloted through Parliament one of the most complex and 
important measures ever presented to it, has been appointed 
Minister of Transport, and, according to the Daily Telegraph, the 
headquarters of the new Ministry is to be temporarily. it is under- 
stood, at 6, Whitehall Gardens. Sir Erio is taking over, with their 
staffs, the Railway Department of the Board of Trade and part of 
the Publio Utilities and Harbour Department, in the former being 
included railways, docks, tramways, canals, and light railways, all 
branches of the existing Railway Department. Sir William 
Marwood, K.C.B., at present Second Secretary to the Board of 
Trade, and previously head of the Railway Depertment, goes over 
to the new Ministry, and will be concerned mainly with inspection 
from the point of view of public safety. 


246 THE ELECTRICAL REVIEW. [Vol 85. No. 2,178, Асосвт 22, 1919. 


German Control of Forelgn Industries—A Zurich 
correspondent of the Times says: — In order to give a fair chance 
to the Germans to finance their necessary imports after five years 
of blockade, the Peace Conference in Paris decided not to confiscate 
German property in neutral countries. But this German property 
in Switzerland, Poland, Scandinavia, Argentina, Chile, and Spain, 
is very important for the enhancement of Germany's export to 
these countries. As owner and controller of departmental stores, 
electric finance companies, and so on, Germany guarantees in this 
way for her exporters future sales to these countries. Since the 
Peace Treaty was signed Germany's leading banks have been 
negotiating in Switzerland to obtain credits, but in these negotia- 
tions German creditors generally refuse the sale of any German- 
owned securities of a controlling character. There are buyers in 
the Swiss market of the Swiss camouflaged German investments 
in Spain and South America which guarantee to the A.E.G. and to 
Siemens & Halske big orders in the future. German capital 
controls moet of the Swiss departmental stores German 
retail firms have a large network of branches in Switzerland, 
owning numerous buildings. The Germans prefer to renounce 
Swiss financial aid, which is badly needed, rather than sell this key 
position in Swiss economic life.” 


The 48-Honrs' Week Bill.—The text of the Bill to 
regulate the number of hours of employment, introduced in the 
House of Commons by Sir Robert Horne, was issued on Tuesday. 
The Bill providea that the number of working hours (exclusive of 
recognised intervals for meals) in any week shall not in the case of 
any peraon to whom this measure applies exceed 48, and no person 
may in any week be employed in excess of the statutory working 
week. Power to vary normal hours or grant exceptions is given 
to the Home Secretary or Minister of Labour where a recommenda- 
tion to that etfect has been made to him by a Joint Industrial 
Counci!, Conciliation Board, or Trade Board. ur an agreement has 
been arrived at between organisations of employers and workers in 
the class of employment in question. 

Any houre worked by any person in excess of the statutory 
working week shall be regarded as overtime, and the decision as to 
the amount of overtime and the conditions under which it may be 
worked rests with the Home Secretary or the Minister of Labour. 
The payment for overtime shall in no case be at a rate of less than 
25 per cent. in excess of the normal time rate, but any more 
favourable custom prevailing in any class of employment shall not 
be affected. The measure does not apply :—(a) To members of the 
employer’s own family dwelling and working in his house. (^) To 
persons holding responsible positions of supervision or manage- 
ment, who are not usually employed in manual labour, or to 
persons who are in receipt of upstanding wages which have been 
fixed upon & basis of hours equal to or less than the statutory 
working week, and which cover overtime necessarily worked to 
enable such persons to perform their duties to their employers and 
to the workers under their charge. (c) To persons employed in a 
eonfidential capacity who are not usually employed on manual 
labour. (4) So as to prevent & person who ceases his employment 
with one employer and commences his emplovment with another 
employer, in the course of the same week, from being employed by 
the subsequent employer in accordance with the hours customarily 
worked by persons in his own employment. 

The Act applies to persons employed in the service of the Crown 
or a public authority. In exercising his powers under the measure, 
the Minister is to have regard to any general recommendations 
made by the National Industrial Council. The Act is to come into 
operation six months after the Bill has been passed, but the 
Minister may, if he thinks fit, by Order suspend its coming into 
operation for any specified class of employment for & further period 
not exceeding six months. 


Fatality.—W hilst two employés of Blackpool and Lytham 
Tramways Co. were on their way to work. last week, riding on the 
top of & car, the trolley pole snapped. One was thrown into the 
road, aud received injuries to his head; the other was slightly 
hurt. The former, Thos. Hodgson (53), succumbed on August 15th. 


OUR PHRSONAL COLUMN, 


T е Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrico tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW vosted as to their movements. 


Central Station and Tramway Officials.— Ihe Finance 
Committee of the Shettield Corporation recominends that 
the maximum salaries for heads of the following departments 
he as follows: General manager and engineer, electricity supply 
department, £1,500 (to be reached bv annual increments f 
£100); general inanager, tramiways and motor department, 
£1,500 (bv increments of £100); deputy general manager elec- 
tricity department, £550 (£50). 

Mr J. BRABY has resigned his positon as charge engineer 
with the Northampton Electric Supply Co., and has been 
appointed charge enginecr to the Norwich Corporation elec- 
tricity works. 

Mr. F. Gurney has resigned his position as chief assistant 
of the testing department of the Yorkshire Electric Power 
Co.. having obtained an appointment with the British West- 
inghouse Electric & Manufacturing Co., Ltd. . 


x 


. Mr. E. R. Fry has recently resigned his position as assistant 
in the construction department of the Yorkshire Electric 
Power Co. to take up other duties. 

Mr. C. Е. Wousey, of the Lowestoft Corporation tramways 
department, has been selected for an appointment with the 
Sheffield Corporation tramways. 

Doncaster Electric and Tramways Committee, last week, 
had before it 45 applications for the post of electrical engineer 
and tramways manager, rendered vacant by the appointment 
of Mr. E. S. Rayner to Hull. The salary is £700. The ap- 
plications were reduced to three. 

Faversham T.C. has granted a war bonus of £50 a year to 
ee сны engineer (Mr. С. SOMMERVILLE) as from April 
st last. Е 

On the occasion of his departure to take up the position 
of borough electrical engineer at Southampton, Mr. H. S. 
ELLIS was presented by the South Shields electrical depart- 
ment staff and employés with a travelling case and slide rule. 
Mrs. Ellis received an oxidised silver table lamp. Mr. George 
Robertson, station superintendent, presided at the farewell 
function, and Mr. J. C. Peterson, chief clerk, made the pre- 
sentation. 

Mr. CHARLES J. STONIER is resigning his position on the 
staff of the Dundee electricity supply department as sales 
engineer, to commence business on his own account as elec- 
trical and consulting engineer. He has been with the above 
department for 16 years. 


General.—Messrs. Gent & Co., Ltd., inform us that Mr. 
A. E. Eats has resigned his position as London director and 
manager, and is no longer connected with the company. 

Captain R. L. Woop, M.C., Tyne Electrical Engineers, has 
been restored to the establishment of the R.E. Territorial Force, 
of which he was а supernumary whilst employed with the 
regular forces. He was commissioned in No. 4 Company of 
the Tyne Electrical Engineers on October lst, 1914, and got 
his triple stars on June lst, 1916. He saw much service 
overseas, and in May, 1917, was mentioned in dispatches and 
awarded the Military Cross for conspicuous courage in action. 

Second Lieutenant C. ARMITAGE, Tyne Electrical Engineers, 
has been promoted to the rank of lieutenant. 

Sir ERIC GEDDbES has been appointed Minister of Transport 
under the Ministry of Transport Act (1919). 

Mr. J. A. B. Horsey, A. M. I. E. E., has been appointed an 
Electrical Inspector of Mines under the Coal Mines Acts, 
1557 to 1917. 

Mr. Н. С. WErrg has relinquished his appointment with 
the Sterling Telephone Co., Ltd., to take up the position of 
l.ondon manager for Messrs. Gent & Co., Ltd., of Leicester, 
whose London offices are at 25, Victoria Street, S.W. 1. 


Obituary.— HERR. W. KuHLER.—The death is announced 
from Dresden, at the early age of 46 years, of Herr W. Kuhler, 
professor of electro-technics at the Technical High Schooi, 


Dresden. 


MR. J. ScHABERT.—The death has taken place of Mr. John 
Schabert, of Dukinfield, works manager of the Tudor Ac- 
cumulator Co., after ten months’ illness arising from lead 
poisoning. He was 51 years of age, and a native of the 
Grand Duchy of Luxemburg. He had, however, been resi- 
dent in Dukinfield for 24 years, during the whole of which 
period he had been with the accumulator company. At the 
inquest the coroner said the factory inspector had stated that 
he was satisfied that the special regulations affecting euch 
works had been observed. The coroner found that death 
was due to lead poisoning, and that the lead got into the 
deceased's system whilst carrying out his employment in 
the works. 


Will.—The late Sir Boverton Rrpwoop left £165,013. 


NEW COMPANIES REGISTERED. 


Astral Intensifier, Ltd. (157,890).—Private company. Re. 

histered August 13th. Capital, £5,000 in 105. shares. To adopt an agreement 
with A. Graham France for the acquisition of a patent for a reflector -+ 
intensifier for an electric filament lamp, &. The subscribers (each with one 
share) аге: W. Н. Timpson Bennett, 60, New Bond Street, W., merchant; 
A. Graham France, 64, Chancery Lane, W. C., engineer. First directors: 
X. Н. Timpson and A. Graham France. Acting secretary: M. Patt. Re- 
Eistered office; 60, New Bond Street, W. 


Constant Speed Spring Co., Ltd. (157,929). —Private com- 
pany. Registered August 14th. Capital, £1,500 ín £1 shares. Objects: to 
carry on the business of founders, wire drawers, mechanical wireless, elec- 
trical and mining d Poe manufacturers of and dealers in automobiles, 
cycles, and carriages, &c., and to adopt an agreement with H. D. Coliins ana 
Т. Е. Redington. The subscribers (each with one share) are: M. M. Gillespie, 
4, Riverview Mansions, East Twickenham, engineer; H. T. Harrison, 1l. 
Victoria Street, S. W., electrical engineer. The first directors are: M. 
Gillespie, Н. T. Harrison, and Н. B. Collins. The British Electric Equip- 
ment Co., Ltd., may, while holding any shares appoint 3 directors, of whom 
M. M. Gillespie shall be the first. Registered office: Amberley House, 
Nortolk Street, W.C, 


A. B. Robinson & Son, Ltd. (10,569).—Private compan:. 
Registered in Edinburgh August llth. Capital, 210,000 in £1 shares. 
Objects: to carry on the business of electrical engineers, sanitary engineers. 
plumbers, gasfitters, &c., and to adopt an agreement with A. B. Robertson, 
scnr., and А. B. Robertson, junr. (partners of the firm of A. B. Robertsor 
and Son) The subscribers (each with one share) are: A. B. Robertson, senr., 
Forresterhill House, Aberdeen, plumber; A. B. Robertson, junr., Forresterhil! 
House, Aberdeen, electrical engineer. The first directors are: A. B. Robertson, 
senr., and A. B. Robertson, junr. Registered office: 260, Union Street, 
Aberdeen, 
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Hall & Stinson, Ltd. (157,901).—Private company. Re- 
gistered August 13th. Capital, 23,000 in #1 shares. To take over the 
business of electrical engineers and contractors, dealers in apparatus and 
appliances, &c., carried on by Н. G. Hall and B. Stinson at 2J7a, Glossop 
Koad, Sheffield. The first directors are: Н. G. Hall, 236 Carter Knowle 
Road, Shetheld; B. Stinson, 4, Dorset Street, Sheflheld, electrical engineer. 
Registered office: 237a, Glossop Road, Sheffield. " 


Mansell & Ogan, Ltd. (157,912).—Private company. Re- 
gistered August Шип. Capital, 25,000 in £l shares (3, 500 pref., 1,250 ord., and 
wU iounders) Objects: to carry on the business of factors of, agents for, 
and wholesale and retail dealers in, electrical apparatus and accessories, &c. 
The first directors are: M. Mansell, 15-17, Cecil Court, Charing Cross Road, 
W.C.; Е. B. Орап, 15-17, Cecil Court, Charing Cross Road, W.C. Solicitors: 
Ayrton, Biscoe & Knight, 10, Lancaster Place, М.С. Registered office: 
Gloucester Mansions, Cambridge Circus, W.C. 2. 


Bullivants’ Engineering & Contracting Co., Ltd. 
(157, 88 ).—Trivate company. Registered August 13th. Capital, 25,000 in £1 
shares. Objects: to carry on the business of general engineers and con- 
tractors, Manulucturers of or dealers in wire rope tramways, mining and 
hauling plant and telegraph cables, aerial ropeways and apparatus, and any 
substances or goods in the manufacture of which wires or metallic ropes can 
be used, &c. Ihe subscribers (each with one shure) are: Е. A. Bullivant, 72, 
Mark Lane, E. C., director of company; P. J. Bullivant, 72, Mark Lane, E. C., 
director of company; B. S. Bullivant, 72, Mark Lane, E.C., director of 
company; A. W. Dullivant, 72, Mark Lane, E.C., engineer. The first direc- 
tors аге: F. A. Bullivant, P. J. Bullivant, B. S. Bullivant, and A. W. 
Bullivant (all permanent). No qualification required. No other directors may 
be appointed without the consent of Bullivant & Co., Ltd., who have also 
power of veto in certain other matters (sale of forfeited shares and increase 
of capital). Solicitor: 5. G. Spreat, 55, Queen Victoria Street, Е.С. Regis- 
tered office: 72, Mark Lane, E.C. 


Electric Tools & Motors, Ltd. (157,867).—Private com- 
pany. Registered August 12th. Capital, £16,000 in 10,000 pref. shares of 
28. each and 15,000 ordinary shares of EI each. Objects: to carry on the 
business indicated by the title, and that of civil, mechanical, and electrical 
engineers, and to enter into an agreement with the Rt. Hon. Lord Clifford. 
The preference shares carry the right to a fixed cumulative preferential 
dividend of 50 per cent. per annum, and to participate with the ordinary 
ehares in the surplus profits of each year, the preference shares taking 
two-fifths and the ordinary shares three-fifths. In a winding yp, the pre- 
ісгепсе shares rank in priority to the ordinary for return of capital, and 
participate pari passu with the ordinary in any surplus after paying off the 
entire paid-up capital. The subscribers (each with one share) are: k 
Walker, 65, Madeley Road, Ealing, W., engineer. Lord Clifford is the first 
managing director. Solicitor: G. B. Ellis, 70-73, Chancery Lane, W. C. 
Registered ofüce; 31-33, High Holborn, М.С. 2. 


Lona, Ltd. (157,873).—Private company. Registered, 
August lJth. Capital £3,000 in £1 shares. Objects: to carry on the business 
of manufacturers and sellers of luminous and other signs, guides, devices, 
and novelties, &c. The subscribers (each with 100 shares) are: S. G. Catt, 
327, Green Lanes, Finsbury Park, N., sales manager; E. S. Бана, 1, 
Addison Road, W. 4, technical expert. The first directors аге: S. G. Catt 
and E. S. Barralet. Qualification, 100 shares. Registered office: 3, Great 


Winchester Street, E.C. . * 
Norman Johnson & Co., Ltd. (157, 877).— Private com- 
in £1 shares (2,500 6 per cent. 


pany. Registered August 12th. Capital, £5, 
den Objects: to take over the business carried on by N. Jobhsson & Co., 
4s engineers, and to carry on the business of electrical and general engineers 
апа founders, manufacturers of motors, motor parts, and motor and aeroplane 
accessories, &c. Agreement with N. Johnson and E. J. Hawkins. The sub- 
scribers (each with one share) are: N. Johnson, 20, Stirling Road, Enfield, N., 
engineer; E. J. Hawkins, 149, Stapleton Hall Road, Stroud Green, N., elec- 
trical engineer. The first directors are: N. Johnson and E. J. Hawkins 
‘both permanent, subject to each holding 500 ordinary shares) Registered 
uttice: ** Hop Poles Engineering Works, Baker Street, Enfield. 


Timmins & Rogers, Ltd. (157,353).—Private company. 
Registered July 24th. Capital, £2,000 in #1 shares. Objects: to carry on 
the business ol cabinet makers, joiners, upholsterers, French polishers, wood 
turners, furniture and musical instrument makers and dealers, drapers, 
eletcrical engineers, &c. The subscribers (each with 100 shares) are: H. 
Rogers, Feathers Hotel, Warrington, electrical engineer; A. A. Timmins, 91, 
Padgate Lane, Warrington, cabinet maker; G. H. Rogers, 34, Castle Street, 
Liverpool, claims assessor, The subscribers are to appoint the first directors. 
Secretary: G. H. Rogers. Registered office: St. Austin’s Lane, Warrington. 


Motor Distributors, Ltd. (157,875).—Private company. 
Registered August 12th. Capital, £500 in £1 shares. To carry on the business 
of manufacturers of and dealers in vehicles of all kinds, whether propelled 
by electricity, steam, gas, oil, or otherwise, auctioneers, molor, cycle, and 
цепегаі agents, proprietors of а motor exchange and mart, &c. The sub- 
scribers (each with one share) are: L. С. Greig, 66, Finsbury Pavement House, 
E.C., general merchant; J. I. Shirley, 66, лыш Pavement House, Е.С., 
engineer. The first directors are: L. G. Greig and J. I. Shirly. Registered 
office : 66, Finsbury Pavement House, E 


Peerless Flash Lamp Co., Ltd. (157,854).—Private com- 
pany. Registered August llth. Capital, £24,000 in EI shares. To enter into 
ап agreement between the British Thomson-Houston Co., Ltd., of the one 
part, and James Y. Fletcher, of the General Electric Co., Ltd.; Sydney H. 
Callow, of Siemens Bros. & Co., Ltd., and Francis W. Willcox, of the 
British Thomson-Houston Co., Ltd. (on behalf of this company), of the other 
part, and to carry on the business of electric flash-lamp manufacturers, manu- 
facturers of electric lamps of all kinds, aeronautical and general engineers, 
&c. The shares are to be issued in equal proportions to the British Thomson- 
Houston Co., Ltd., the General Electric Co., Ltd., and Siemens Bros. & Co., 
ted. The subscribers (each with one share) аге F. W. Willcox, 77, Upper 
Thames Street, E.C. 4, electrical engineer and manager; J. Y. Fletcher, 67, 
Queen Victoria Street, Е.С. 4, electrical engineer; S. H. Callow, 38-39, Upper 
‘Thames Street, E.C.4, electrical engineer. The first directors are: F. ; 
W. Wilcox, of the British Thomson-Houston Co., Ltd.; J. Y. Fletcher, of the 
General Electric Co., Ltd.; and S. H. Callow, of Siemens Bros. & Co., Ltd. 
Solicitor: A. R. Monks, 123, Cannon Street, E.C. Registered office, 16 and 
164. Stonehouse Street, Clapham, S. 


OFFICIAL RETURNS OF BLECTRICAL 
COMPANIES. 


Ilfracombe Electric Light & Power Co., Ltd. (71,379).— 
Capital, £15,000 in £5 shares. Return dated May 26th, 1916. 77 shares 
taken up. £38 paid. Mortgages and charges, nil. 


A. Hirst & Son, Ltd. (57,889).—Capital, £5,000 in 100 
pref. and 400 ord. shares of £10 each. Return dated June 14th, 1919. All 
shares taken up. £2,000 paid on 100 pref. and 100 ord. £3,000 considered 
as paid on 300 ord. Mortgages and charges, nii. 


Kidderminster & District Electric Lighting & Traction 


5.000 ord. shares of £10 each. Return dated June 10th, 1918. 23,000 pref. 
and 4,700 ord. shares taken up. £77,000 paid. Mortgages and charges, 
£42,500. 


CITY NOTES. 


The annual meeting was held on August 


Direct United 12th at Winchester House, E.C. Sir 
States Cable James Pender, Bt., who presided, said 
Co., Ltd. that the accounts had been deferred until 


the whole of the expenses in connection 
with the abortive expedition of the cable steamer Faraday 
to repair the main cable in 1918 had been ascertained. The 
cost of maintaining the cables during the year under review 
amounted to £89,171, of which sum £77,028 represented the 
cost of the Faraday expedition. The total rental payable by 
the Western Union Telegraph Co. under the lease, including 
the contribution towards directors’ fees, was £60,268, and 
in respect of that sum the Western Union had only paid 
during the year ended March 3186 last £43,621, leaving a 
deficit of £16,646. In addition to that the Western Union 
were under the lease responsible for a portion of the ad- 
ministrative expenses of the company amounting to 4886 
which they had failed to remit. ‘Those two items made a 
total of £17,533, which in whole or in part would come to 
them if their action against the Western Union was suc- 
cessful. He did not know that it was necessary to enter at 
length into a statement of the cause of difference between the 
two companies, as they had already given the shareholders 
full information. The control of the cable-repairing ships 
during the war was in the hands of the Admiralty, and they 
were unable to secure the services of any ship until the 
Admiralty allocated the Faraday to the company after she 
had completed certain work for the Western Union. They 
did not get the use of the ship until the summer of 1918 was 
well advanced. Unfortunately she was unable, before her 
machinery broke down, to make any effective attempt to 
repair the main cable in deep water where the interruption 
occurred. The expense of that expedition amounted to over 
£77,000, which appeared to the directors to be good evidence 
of their desire to conform to the terms of the lease, which 
required the cable to be repaired with the utmost poesible 
dispatch. The circumstances that had occurred in connec- 
tion with the expedition were not entirely unanticipated, and 
when he last addressed them he warned them that there 
might be delay in effecting the repairs, owing to the needs 
of the Admiralty. It was because they had done everything 
possible to effect the repairs, and were only prevented because 
the first use of the only vessel available was given to the 
Western Union, notwithstanding that they had first applied for 
her use, that they were surprised at the action of the Western 
Union in putting into force the penal clauses of the contract. 
The matter was now before the Courts, and they were doing 
everything possible to expedite the hearing of the action. 
The main cable was successfully repaired by the Faraday on 
June 28th last, and it was now in good working order, and 
was being operated by the Western Union. The shareholders 
must anticipate further heavy charges when the year’s 
accounts were presented, in connection with the last successful 
expedition, as it was found necessary to insert a length of 
230 knots of new cable during the repair. Fortunately the 
cable was purchased by the directors at a very low figure. 
The length inserted cost £31,243, and had it not been in 
etock its manufacture would have cost £83,275 to-day. As 
regarded the financial position, it could not be disguised that 
the heavy expenses of the abortive expedition of the Faraday 
had encroached very heavily upon their reserve fund. On 
the other hand, their investments were slowly but surely 
recovering from the low values at which they had- stood for 
some time, and they still possessed а stock of cable which 
at present prices was worth £110,000. He could only exprese 
the sympathy which the directors felt with the shareholders 
in the withholding of dividends, and the hope that they 
would soon be able to announce a satisfactory issue of the 
difficulties with which they were now faced. 

Mr. C. E. GUNTHER seconded the motion. 

In the course of a discussion, Mr. E. C. HUMPHREYS said 
it was a most unfortunate thing that the Western Union 
had not shown a greater spirit of conciliation with the 
directors in dealing with the repairing of the cable. He 
could remember that at the time the arrangement was made 
great objection was taken by many of the shareholders to 
the control of the cable going over to the Americana. Now 
owing to the attitude which the Western Union had taken 
up, he thought there was a very good opportunity to ap- 
proach the Government to see whether they could clear 
themselves of the American control. 

Mr. Cowan (the solicitor) said that the directors had done 
all they could to avoid litigation, and it was only when they 
had either to submit to the lease being determined or to go 
to law that they took the latter course. The Western Union 
had not made any arrangement whereby they were to work 
the cable, and the mere fact that they were working it was, 
in his opinion. & most material circumetance in favour of 
the Direct United States Co. | | 

The CHAIRMAN remarked that with regard to the point 
raised by Mr. Humphrey, as the case was sub judice. they 
could not at the present time do anything about approaching 


-the Government. When the matter was finished they could 


decide what further action they would take. 
The report was adopted. 
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Prospectus.—Reliance Fuel Co., Ltd.—The list was to 
close on Wednesday in an issue of 365,000 74 per cent. cumu- 
lative participating preference shares of 41 each (free of 
income tax) in this company, which has been formed to carry 
on the manufacture of briquettes and smokeless fuel under 
a special trade process in conjunction with machinery which 
has been designed for the purpose." The Financial Times on 
Monday severely criticised the scheme. The plant has yet 
to be erected, and will probably take six months to install. 


. Brompton & Kensington Electricity Supply Co., Ltd.— 
Interim dividend for the June half-year on the ordinary shares 
at rate of 7 per cent. per annum, less tax. 


Tramways Light & Power Co., Ltd.—The London 
Gazette for August 15th contains notice of the registration 
of the order of the Court confirming the reduction of the 
capital from £700,000 to £616,000. 


Stock Exchange Notice.—The Committee has ordered 
the undermentioned to be officially quoted :— 

Marconi International Marine Communication Co., Ltd.— 
592.286 additional shares of £1 each, fully paid (Nos. 600,001 
to 1,192,286). 

Waste Heat and Gas Electrical Generating Stations, Ltd. 


—Interim dividend of 2} per cent. has been declared for the 
half-year ended July 315, less income tax. 


Aster Engineering Co. (1913), Ltd.—Interim dividend at 
the rate of 10 per cent. per annum, free of tax, for the 
June half-year. 


Electro-Bleach & By-Products, Ltd.—Interim dividend 
31 per cent., less tax, on the preference shares. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


CominG во hotly upon the heels of Mr. Austen Chamberlain's 

„Road to Ruin speech, the plain speaking of Mr. Lloyd 
George on Monday night was regarded 1n the Stock Exchange 
as "rubbing it in" with a vengeance. Market circles are 
relieved rather than otherwise at the Government’s straight 
talk. Ihe policy of drift rarely commends itself to business 
men, and the financial world has been gravely disquieted for 
some time past at the general outlook, of which one of the 
worst factors has been the apparent indifference to the need 
for economy on the part of the official spending departments. 
It looks now, however, as if the Government may at last set 
the lead in the way of curtailing extravagances, and the Stock 
Exchange markets express a sentiment of mingled relief and 
hopelulness. Labour leaders, too, are beginning to re-assume 
authority, which is interpreted as an indication that the solid 
sanity of the great majority of working men has a chance of 
prevailing over the noisy irresponsibles who have been doing 
euch national damage. 

Therefore, a calmer, less apprehensive atmosphere in the 
shares of companies engaged in various branches of national 
commerce. Improvements in reconstruction quotations, 
engineering, iron and steel, building and coal. Revival of 
buying froin the big provincial centres of shares in local com- 
panies. Simultaneously, and quite logically, declines in prices 
of such concerns as are suspected, with or without reason, of 
making money by profiteering processes. Stock Exchange 
markets are decidedly interesting to study just now, even in 
the purely academic sense, for the movements in prices reflect 
with unusual fidelity the views of the public upon the politics 
—domestic and economic—of the moment. 

.llumination companies had little chance to profiteer at any 
time during the war, and, so far as electric supply under- 
takings are concerned, they have had more kicks than 
ha’pence since 1914. Arising out of the Premier’s speech, 
curiosity 1s again vocal as to the Government's likely course 
of action over the Electricity Supply Bill. Share prices, how- 
ever, remain weak. Various small declines have occurred, 
and the market continues inert, awaiting developments. 

Investment is again inquiring for securities upon which 
dividends ure paid free of tax. The 6 per cent. Income bonds 
of the Underground Electric Railways rose to 964, but re- 
verted to 96. The £10 shares have hardened 3. to 32. 
National Steau: Cars advanced on the statement that the long- 
expected agreement had been reached with the London 
General Omnibus Company. The suggestion that the Central 
London Railway might do better if the company were to be 
dissociated from the Underground group does not appear to 
command much sympathy. It scarcely seems an appropriate 
time, this, to discuss proposals of such a nature. 

Cable stocks have not yet responded to the demand for tax- 
free dividend stock» just noted. Indeed. the market for the 
cable issues is dullish in consequence of the aerial service 
which 1s on the point of being inaugurated as a commercial 
proposition between London and Paris. Safer though it be 
to prophesy after the event, the individual opinion may be 
ventured that, on the basis of all past experience, there is 
plenty of room for profitable working on all classes of lines— 


aerial, submarine and land. The American cable companies’ - 


etocks have risen a little, but this is due more to exchange 
movements than to any particular buying. At the eame time, 


there is increased demand for British Treasury certificates 
that were issued against securities what time our Government 
embarked upon the '' mobilisation ” scheme early in the war. 
Rue this demand comes principally from New York financial 
ouses. | | 

Marconis have subsided into quietude again, and keeping 
pretty closely for some days to the vicinity of 53, fell back to 
5 9-16. Marconi Marines are somewhat neglected at 33. 
Americans and Canadians have been harder at 308. 6d. and 
165. 6d. respectively, but withdrawal of D.O.R.A. restrictions 
upon imports of foreign securities has caused a reaction from 
the best prices touched. 

In the foreign group, Mexicans are flat owing to the extra- 
ordinary action of President Carranza in refusing to recognise 
the British Chargé d'Affairs. Mexico Trams at 40 are 3 points 
down. The Argentine list is disposed to harden up a trifle in 
sympathy with Argentine Rails, which improved upon a local 
decision that the companies are not liable for rates and taxes. 
Brazilians are erratic. A sagging tendency in Tractions was 
arrested by a few purchases by Scottish buyers, who have an 
eye to the future, but after touching 62 the price fell back to 
60. Canadian and United States Utilities have been less in- 
active than usual, and price movements are mostly in favour 
of holders. Shawinigan Water is 3 higher at 1364. 

British Westinghouse preference have had a brisk rise to 3. 
It is thought that the buying must be for control purposes. 
The ordinary are 24. Callenders, Castner Kellners and India 
Rubber shares are all lower. Babcock & Wilcox fell to 33. 
but recovered to 33. Siemens have gone back to 63. Rubber 
shares show an unwonted degree of strength. Armstrongs. 
Vickers, and others in this group are distinctly better, thanks 
to the more optimistic views that prevail in regard to Labour. 


SHARE LIST OF ELECTRICAL COMPANIES. 
| Номи Er. nornorrr COMPANIBS | 
Dividend Price 


——— e Aug. 19, Yield 
1917, 1918, 1919, Rise or fall. p.c. 
pron агу... ee ee 10 8 6h — £6 10 8 
Charing Cross T о 4 4 23xd — 756 
do. do. do. 44 Pret... i$ L xd — 7 4 0 
Chelsea .. ee oe ee ee 6 8 — 418 O 
c of London ee . 8 8 114 — 748 
0. do. 6 per dent. Pref. .. 8 6 93 =» i 6 B 1 
County of Lon ee ee on 7 7 97 — 78 7 
0. do. 6 per cent. Pref. 6 6 91 — 6 8 1 
K ee ee 7 8 11 — 5 14 6 
London Hlectrio : . NU Ni 1 Fem Nil 
do. do. Gpercent. Pref... 6 6 8j — i 800 
Me tan .. ee * Pref ee а ü 21xd — 9 110 
0. 6603. ¢ ee A — 7 1 2 
St. James’ and Mall ee 9 10 el — 8 0 0 
South London ee ee ee 6 5 x — 7 6 6 
South Metropolitan Pref... .. 7 7 m — 618 7 
Westminster Ordinary ee ee 9 8 51 xd — 7 12 5 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel, Pret. ee os 6 6 94 —1 8 7 8 
е Det. ee ee 14 B8/6 23 — i 714 8 
Chile elephone ee ee ee 8 8 Of — 618 6 
Cuba Zub. Ord. eo ee oe 1 1 10 — *8 18 4 
Eastern Eixtens on ee ee 8 8 164 — А 5 5 0 
Eastern Tel, Ord. ee ee oo | 8 8 1593 _ = “5 0 4 
Globe Tel. and T. Ord, ee ee 1 8 16 — *6 b 10 
do. do. Pref, eo ee 6 6 1 — 618 6 
Great Northern Tel. ee ee 29 23 — 7 14 5 
Indo-Buropean ee ee ee 18 18 61 9 6 6 8 
Marconi ee oe oe ee 20 25 574 = ik 4 9 B 
United R. Plate Tel, oe ee 8 8 Ы, = © A З 
Western Telegraph ee ee 8 8 163 *418 9 
Нома Rams, 
Central London Ord, Assented .. 4 4 " = 860 
Metropolitan oe ee ee e 1 1 24 — 5 2 0 
do. Di oe ee Nil N 93% — Nil 
Underground Electrio Ordinary. Nil Nil 88 + 8 Nil 
о, "A" ., Nil Ni 9 d Nil 
do. do, Income .. 6 96 — % 4g 
Fonzlen Trams, &o. 
Adelaide Bu е 6 рег cent. Pref, ee 6 6 5 — 6 0 0 
lo-Arg. rams. First Pref. .. 8 Nil — = 
Ало do. ала Pref, ee — -—À 2 — — 
do. do. b Deb.. e ee 6 b — 7 18 10 
Brasil Tractions ee ee ee — — 60 —1 — 
Bombay Electrio Pret. ..  .. 6 6 12 + Ч 418 0 
British Columbia Elec. Rly. Pfoe. 5 5 5 — 8 17 0 
do. do. Preferred Nil 2 47 — 5 5 8 
do. do. Deferred Nil Nil 424 — Nil 
do. do. Deb. oe 4 57 —1 78 8 
Mexico Trams 5 рег cent. Bonds.. Nil Ni 7 —13 Nil 
do. 6 рет oent. Bonds.. Nil Nil 453 — Nil 
Mexican Light Common .. . Nil Nil — Nil 
do. Pref. ` ee ee Nil Nil 482 TIT Nil 
do. 18+ Bonds. е oe Nil Nil 63g — == 
MANUFACTURING Compawizs, 
British Aluminium Ord, .. .. 10 10 15 — 6 8 1 
British Insulated Or. 25 12 215 — 6 1 0 
British Westinghouse Pre. à 8 3 +3 5 6 8 
Callenders ee oe ee ee 25 25 9 — $ a 19 0 
do. Pref, oe ee ee b р 6% — 8$ 810 
Castner-Kel er ee ee ee 95 9 — i 8 0 0 
Crompton Ord. ea ғ т 10 21/5 = 960 
Bdison-Bwan, “ А M oa ЯС = — 1 — 6 0 f 
do. do. 5 percent, Deb, .. 4 б — 859 
Eleotrio Construction  .. 10 10 14 — 8 18 0 
Gen. leo. Pref, ee oe oe 6 64 1 — 6 10 0 
e Ord. ee ee eo 10 10 2 — *5 00 
Henley ee oe ee oe ee 35 95 E. — 6 8 0 
do. 44 Pret.. > ee өө өө tà $$ 8 — 6 0 0 
India- Rubber ee ee ee ee 10 : 10 17 — Г 96 17 8 
Rlemens Ord... ee ee ee == 10 62 — à * 17 0 
Telegraph Cop oe өө ee 98 90 9b — 4117 0 


Dividende paid free of Income Тах, 


a= aw 
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MINERAL AND GOODS TRAFFIC ELECTRICALLY OPERATED. 


By THEODORE STEVENS, B. Met., E. M., M.Inst.C.E. 


THE growing importance of the electrical operation of goods 
traffic as a means of handling more trains over existing 
permanent way, due to some extent to higher speed, to the 
proved ability to handle traffic with fewer locomotives, to 
fewer hours spent in the repair shop, and to greater regu- 
larity in service, demands attention. 

Comparisons between a British steam locomotive mineral 
railway and an American electrified mineral railway (the 
Butte, Anaconda, and Pacific Railroad) call atten- 
tion to differences worth investigation. Тһе selected 
British railway handles practically the same total tons in 
a year as the American. Its passenger traffic represents 
only 24 per cent. of the total receipts; so that there are 
reasonable grounds for considering the two  railways 
comparable. | 

Parallel columns economise words, and leave the reader 
to make mental comparisons: | 
| BRITISH. AMERICAN, 


Route length, miles ... 6s 56 31:6 
Double track 114 miles single 
track electrified. 


Other lines worked ... 11 — 
Total locomotives 170 steam 21 electric 
Total capital ... £ 5.656.000 £1,300,000 
Gross revenue ed eee £651,000 £307 000 
Gross revenue 7, of capital 116° 236 7. 
Net revenue ... — £274,000 £101,000 
Net revenue 7; ds ш: 487 187 
Locomotive repairs ... xs £43,200 £12,000 
Locomotive running £97,700 £38,450 
Goods and mineral miles 1,985,000 800,000 
Tons carried, 1913 5,611,000 6,000,000 | 


„ 6 miles ] ир; 6 miles 171 % up: 
9 miles 1˙5 % down 46 miles 22 % up. 
Total conditional ton-miles... 314,000,000 400,000,000 

It is not suggested that there are not reasons for differ- 
ences, but, noting the difference in route length, the British 
railway has eight times the number of locomotives and 
2} times both locomotive running cost and train-miles to 
handle less revenue paying tons. 

Leaving those two types of locomotives, we now consider 
two electrified American lines on different systems, and 
study one of those lines on the two systems. 

The Chicago, Milwaukee, and St. Paul Railroad pur- 
chases three-phase: current, transmits it to sub-stations, 
steps down, converts it to direct current, which is distri- 
buted, collected, and utilised in D.c. motors. 

The Norfolk and Western Railroad generates single- 
phase current, steps it up, transmits it, steps it down, dis- 
tributes, collecta it; then it is changed on each locomotive 
to three-phase for use in three-phase motors. | 

The first effort to examine closely the relative advantages 
of different systems leads to the discovery that a mass of 
material is available, but not in a form for rapid 
assimilation. 

Some years ago, when inter-urban passenger line electrifica- 
tion was developing on both direct-current and straight 
single-phase systems, several lines newly equipped on the 
latter system were converted to the former before they were 
handed over by the contractor. So far as the writer is 
aware, no explanation has ever been given of the reason for 
those first installations. 

The fact was so extraordinary, and efforts to get at the 
reason by correspondence so ineffective, that a visit was 
paid in 1910 to each of the railways.* In no case was the 


"During that visit to America. a day was spent in the repair 
shops of each of several railways that maintained satisfactory train 
services with straight single-phase. the purpose being to form a 
useful opinion of their repairs. The most remarkable piece of 
work in hand was the removal of & burnt-out step-down transformer 
from a locomotive. The roof and sides of the locomotive, put on 
after the equipment had been fixed in the locomotive, had been 
riveted up beyond hope of dismantling. ‘There were no means 
provided for taking ho!d of the transformer, not cleurance above 
or at the sides for a rope around it as it passed through the door- 
way, no chance to get a lift or grip. no head-room to allow a small 
roller to be used. Such absence of foresight in design should be 
impossible, and would be, if reasonable care were exercised in 
selection of men. 


Heaviest gradients ... 


individual still in charge who had been responsible /or 
accepting the straight single-phase proposal. The successor 
in autbority was not the one whose basis for decisions, and 
whose qualifications one wanted to form an opinion about. 
It will be remembered that figares were promptly published 
showing the reduced consumption of energy under the 
direct-current system when it had been substituted in place 
of the single-phase, but nothing has ever been said to 
satisfy that query as to what led to the initial waste on the 
system which was known to be, for the particular conditions, 
the more costly, and which was scrapped within a year. 

As a rule, goods-train service costs are not published, so 
it is first necessary to assume a service, basing it on as fall a 
knowledge as practicable of the results attained : next, to 
work out the input at the drawbars for that service, 
allowing for regeneration of power when there are other 
trains running that can utilise it. Up to this point there is no 
distinction between the two systems —/.e., the horse-power- 
hours or kilowatt-hours will be identical at the drawbar. 

Sufficient data are not, available to decide on the average 
loses in a locomotive which collects single-phase and 
develops power in three-phase motors. In crediting it with 
75 per cent. efficiency, we believe we are generous to it, as 
compared with 77 per cent. for the direct-current locomotive 
described in the Proceedings of the Institution of Civil 
Engineers. 

Believing that no figures have been published of the 
losses in distribution on either of the systems under com- 
parison, we have determined these for the service specified 
in Table VII on each system, and, without encumbering 
this article with those calculations, state the percentage we 
found in each, and relocate the sub-stations on each railroad 


as though it were operated on the other's system, for the 


purpose of as fair à comparison as can be made. 

From sub-station to power house each item of plant 
necessary in both systems has been carefully examined and 
fully discussed by the American Institute of Electrical 
Engineers. We give precise references and apply the 
respective efficiencies to our problem, considering it unneces- 
sary to repeat details which are available in the American 
I. E. E. Transactions. 

The next step was to work out capital and running costs 
of the Norfolk and Western service on the b. C. system, 
using three-phase generation, three-phase transmission, 
unity power-factor sub-stations, with the distribution losses ; 
we determined for the service in Table VII on the Chicago. 
Milwaukee, and St. Paul Railroad, but for grades and 
trains on the Norfolk and Western Railroad in that table. 

The Chicago, Milwaukee, and St. Paul Railroad Co. 
has published the cost of electrification, and Mr. W. B. 
Potter, chief engineer to the contractors responsible for the 
work, allocated to each of five items—transmission, sub- 
stations, distribution, bonding, and electric rolling stock— 
the respective parts of the total cost. No similar segrega- 
tion of the published cost of Norfolk and Western Railroad's 
electrification has appeared. 

A trial of the same percentages as in the case of the 
C.M. & S.P.R. on the N. & W.R. cost, leads us to conclude 
they are inapplicable, and to adopt another experimental 
segregation from which the appropriate parte of the working 
costs are deduced. 

Our final results show that Norfolk and Western Rail- 


road electrification, as we see it, and as redesigned by us on 


the direct-current system as explained above, is practically 
equal in capital and 10 per cent. different in running costs. 

Results in tabular form leave the reader to make mental 
comparisons much more readily than if comparisons are 
expressed in words. 

A glance at statistics of these railways of about that 
date in Statistics of Railways in U.S.A. for the year ended 
June 30th. 1914,"? will put these electrifications * into 
perspective" :— 


* With acknowledgments to London School of Economica Library. 


— — 
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TABLE I.-MiLEAES AND CAPITAL." 
C.M. & S. P. R. N. & W.R. 
Single track miles owned, 1914... 9,630 2,023 
» ” „ operated, 1914 9,987 2,036 
Total property investment £125,000,000 251, 000,000 
Electrification = Soe 3,750,000 750,000 
: (1915) 118 30 
Voltage collected мт ый 3.000 11,000 
Current T "m 480 D.C. 1 phase 
Motors [TP eee eee eee 9 3 9 


Superimposing their route lengths on our own map will. 


quickly give a concrete idea of each. Suppose we start at 
Glasgow with the western end of the longer, ita first electric 
section would reach as far as Manchester. 
Steam operation remains on a further section about equal 
to the distance from Manchester 14 London, to Ashford. 
Thence, electric working extends a distance equal to that 
from Ashford viá Dover, Calais and Paris, as far as Troyes. 
The second electrification is equal to the Channel 


Tunnel’s proposed length, and has double track except in a 
3,000-ft. tunnel :— 


TABLE II.—RovTE LENGTHS. 


оше | Hur map. Total. El trie. CM. & S.P. | Miles, N. & w. 
0 Glasgow 0 0 | Tacoma — — 
217 Manchester 2110 211 | Othello — — 
401 London — — Steam — — 
458 Ash ford 437 0| Avery — — 

502 Dover — — — 0 Vivian 

524 to 531 Calais — — — 29 | Bluefield 

688 Paris — — — — — 
900 Troyes 878 441 | Harloton| — — 

To locate them with 1,803 — 86: Рап] | 106 | Roanoke 
reference to thecities (steam) (steam) 
used in the name of 2,132 — Milwaukee — — 
the railways, these (steam) 
distances are added: 2,216 — Chicago | 892 | Norfolk 

| (steam) 


(steam) 
— 652 et 


TABLE III.—GRaDIENTs. 


C.M. & S. P. R. N. & W. R. Channel tunnel 
Average Average proposed. 
gradient gradient Gradient 

Miles. per cent. Miles. per cent. Miles. percent. 
(a) e) (4) 
58 04 5'6 07 2 1˙8 
20 17 5˙2 l1 6 '6 
64 — '4 0 7 3°8 16 6 — 01 
10 1'6 | 0°6 11 1 04 
20 — 22. | 29 — l6 9 — 02 
41 01 78 0'2 5 — l1 
(5) 
21 1'4 2:8 12 
14 13 8 — 08 
20 0°5 
200 03 
8 1'4 
22 1˙7 
52 0˙¹ 
50 0°7 
50 (?) 
653 29'6 29 


| 


(a) Electric Railway Journal, July 21st, 1917, page 93. 

(b) Proceedings Inst. C. E., 1916, page 176, Vol. ОСТ. 

(с) Proceed ings Inst. O. E., 1916, paye 195. 

(d) Channel Tunnel Co., Ltd.'s Publications.—Reports by Sir 
Douglas Fox, 1907 and 1913. 


No desire existe to favour any system of electrification. 


Incidentally, it may be noted that war conditions prevented · 


the collection of more complete data at the time. 

Obviously, the value of any estimate is in proportion to 
the amount of accurate data on which it is based. 
Relatively, most complete cost data have been published on 
direct-current railway electrification working, and least on 
straight single-phase working—due, it was suggested in the 


* Electric Railway Journal, November 21st, 1914; February 
12th and October 21st, 1916; April 14th, 1917, page 704: May 
26th, 1917, page 972; “Dawn of Electric Era in Railroading,” 
1917," pp. 16-19. ELECTRICAL REVIEW," Vol. 82, February 8th, 
1918, page 134, 


Electrical Times, September 26th, 1918, page 190, to 
disciplinary reticence of railway managements.” 

Sufficient average trains to move the total C.M. & S.P. 
revenue loads give 5,800 goods train-miles per day of 1,660 
British tons revenue load and 590 tons wagon-tare per 
250-ton locomotives ; also 3,200 pessenger train-miles over 
650 route-miles of 1,000 British tons per train made up of 
а 268-ton locomotives and 10 cars of 73 tons each. f 

The sub-station plant and distribution systems we find 
are able to deal with this traffic in a 12-hour day. 

Not knowing the average distances goods are carried, 
* conditional ton-miles," assuming that every load runs the 
whole length of the electrified route, have been calculated. 

This, for 4,000,000 tons of goods and minerals handled 
per year, gives during 800 days 13,000,000 conditional ton- 
miles per day. Neglecting weight of passengers, there are 
8,200,000 passenger ton-miles per day. 

With such average trains 12 passenger and 40 goods 
locomotives would be in service. 

Current is purchased from water-power plant mostly at 
100,000 volte, three-phase, 60 cycles, and, for its trans- 
mission along the railway to the 22 sub-stations, 5,700 
supporte, 4,000 tons of conductors, and 600 tons of earth 
wire are used. 

In the 22 sub-stations 127,000 K. v. A. of step-down 
transformers supply 101,500 Kw. of synchronous motor- 
generators. The average cost of a sub-station is £38,700. 

From the sub-stations 3,400 tons of feeders, 2,600 tons of 
contact wires, 1,400 tons of steel cables carried on 16,000 
supports, distribute current at 3,000 volts to the trains, 
and a quarter million bonds are used on the track. There 
are 59 locomotives. 

Table IV segregates the total cost, which was published 
as $18,000,000, of the C.M. and S.P. electrification, into 
five parts, according to Mr. W. B. Potter's statement. $ 


* “Tt is much to be regretted that во few official figures have 
been published in connection with the working costs of electrified 
railways. Furthermore, the ways in which figures are given are 
often misleading, and render any comparison of various systems 
very nearly impossible.“ (From Modern Railway Working," 
Vol. VI, 1913, page 656. Chapter by Mr. Philip Dawson, 
M. Inst. C. E.) 

"I, for one, will stand opposed to fatuous comparisons which 
accept all the promises of the one and deny the possibilities of the 
others.—(Mr. F. J. Sprague, to American Institute of Electrical 
Engineers, Proceedings, January, 1912, page 10.) 

In the Proceedings, American Institute of Electrical Engineers, 
June 28th, 1911, and January, 1912, page 27, Mr. Murray stated 
that the religion of his paper was to preach the doctrine of 
universal use of single-phase current on trunk lines and roads, 
inolusive of terminal territory, as applies to freight and passenger 
operation. Mr. Dawson, commenting on that paper, said: "No 
опе, I think, denies that for long-distance work single-phase is the 
only solution." 

But the only long-distance electrification in the world to-day, 
1919, is direct current. We have seen no attempt to prove the 
economy, either in capital or in operating expenses, of straight 
single-phase. 

How near in 1919 are we to the price predicted in 1911 in 
“London to Brighton in Forty-five Minutes," December 8th, 1911, 
and American Institute of Electrical Engineers’ Proceedings, 
February, 1912, page 162, that single-phase railways would be 
able to purchase energy at 0`4а. to 0°45d. per unit in England, and 
"this will be the total cost to the company if А.С. is used 

An earlier prediction in The Times Engineering Supplement, 
April 10th, 1907, that in 10 years D. C. railways will employ 3,000 
volts in extended use," by Mr. Hobart, proved true in eight years. 

+ In the last quarter of 1916 the gocds train-miles were 186,000 
for 855 trains over 226 route-miles, and the “ton-miles per train- 
mile" were 1.960. 

tMr. A. Н. Armstrong, in Proceedings, American Institute of 
Electrical Engineers, November, 1913, page 2,122, confirms this. 

$ Proceedings, American Institute of Electrical Engineers, 
April 14th, 1916. Discussion of Renshaw on 5,000-volt system. 


: For a check on these percentages we have extracted the similar 


items from Mr. B. Е. Wood's fully detailed costs of the West Jersey 
and Sea Shore Railway (8,000 Kw., 69 m. transmission, 81 route 
miles, 8 sub-stations, 17,000 Kw., 93 cars), page 1.381. 

Proceedings, American Institute of Electrical Engineers, Vol. 
XXX, June 28th, 1911. 


Mr. W. B. Potter, 14th April, Mr. B. F. Wood, 


1916. 1910. 
Transmission 10 % 9 95 Ge wee £50,000 
Sub-stations ... e. M8 OUS 1з % 5 100.000 
Distribution e. 2% 96 24 % Site 130,000 
Bonding ... x die 2 4% 4 96 T 21,000 
Electric rolling stock ... 40% 45 96 Lis we 244,000 

10095 100% £545,000 
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The weights are calculated for net route lengths, which 
gives results within our limita of accuracy. . 

The resulting transmission cost seems inadequate, as the 
copper (if it were £80 per British ton) absorbs nearly the 
total allowed for transmission, but the distribution figure 
may cover such deficiency. | 


TABLE IV.—C.M. & S. P. Cosrs.* 


Mr. Potter's 
Unit prices. percentages. Total. 
2580 per 647 miles transmission. 1096 £375,000 
mile. 110,000 v. 
5,700 poles. 
4,000 cons conductors. 
600 tons steel conductors. 
Labour. 
£30,700 22 sub-stations. 18% £675,000 
each. 127,000 Kk. v. A. transformers. 
101, 500 Kw. synchronous 
motor generators, switch - 
boards and accessories. 
buildings. 
£1,050 1,000 miles distribution. 28% £ 1,050,000 
per mile. 3,400 tons feeders. | 
2,600 tons contact wires. 
1,400 tons steel cables. 
16,000 cedar poles, with 
accessories, 
Labour. 
£150 per  1,000miles of track bonded, 4% £150,000 
mile. say, 250,000 bonds. 
£25,200 59 locomotives. 40% £ 1,600,000 
each. HUE а 
Total ee 100% £3,150,000 


Similarly, figuring average quantities to handle the 
mineral traffic on the N. & W. R., as no details “of the 
ordinary tonnage of the road” were obtained when these 
comparisons were made :— 


Twelve electrio locos., British ton-miles per day. 

ten normally in service. Goods and minerals. Passeng 
October, 1917 9882 1,300,000 14,300 
December, 1917 ... 1,250,000 12,500 
February, 1918 ... 1,560,000 12,800 


On May 4th, 1914, 19 trains averaged 2,900 tons of coal eastbound 
from Elkhorn. 


Average 
April, 1918. per train. 


30 days, 612 trains east, 25,865 wagons loaded ... 42 
467 trains west, 26,157 wagons empty, 2,811 wagons 


loaded фу» к еге eus m: RR 
Maximum in a day, 24 trains east, 1,056 wagons 
loaded > 44 


Minimum in a day, 10 trains east, 364 wagons loaded 36 
We note there were 3,103 more wagons westward than eastward. 


Twenty mineral trains per day carry, on the average, 
2.200 tons revenue load in one direction per 480 tons of 
locomotives and 720 tons wagon tare. 

Again, if the whole were drawn over the 29:5 route- 
miles, the conditional ton-miles per day would be 
2,700,000 ; requiring 14 locomotives in service, all trains 
being average size. 

Current is generated from coal in a steam plant of three 
10,000-k. v. A., 11,000-volt, 25-cycle, one-phase turbo- 
alternators, stepped up to 44, 000 volts, and transmitted 
to five sub- stations through 230 British tons of conductors 
and 55 tons of earth wire on 320 towers. 

In these five sub-stations no rotating machinery is 
needed, the voltage is reduced to 11,000 in 28, 000-k. v. A. 
static transformers, and distributed over 210 tone of copper 
and 170 tons of steel, carried on 1,750 standards. About 
* 24,000 bonds are used in the track. Current at 11,000 
volta is collected, and, by means of Alexanderson’s trans- 
former phase-splitter on each locomotive, three-phase 
current is supplied to the traction motors. f 


(To be continued. ) 


* Mr. George Gibb, at New York Railroad Club, March 20th. 
1914, said :—" The maximum (steam) eastbound tonnage at present 
is about 65,000 (U.S.) tons per day up the gradient, of which about 
48,000 tons is revenue traffic ; this traffic is exclusive of the ordinary 
tonnage of the road." 

Electric Railway Journal, page 923, August 24th, 1918. 


t Proceedings, American Inst. of Elec, Eng., January, 1912, page 2. 


SCIENCE AND ITS. APPLICATION TO 
MARINE PROBLEMS. 


Pror, J. C. Мої ғым, O.B.E., F. R. S., scientific adviser to 
the Admiralty, read a paper on the above subject before the 
North-ast Coast Institution of bngineers and Shipbuildere 
at Newcastle-upon-1yne, on July duth last. We give below 
an abstract of the paper :— 

For severai reasuns it is not possible to give details of a 
number of the measures taken and means of destruction 
adopted in the anti-submarine campaign, but in the tollowing 
paper a brief survey will be given of some of the most notable 
udvances made in dealing with certain naval and marine 
problems during the war. | 

Listening Devices. Great improvements were made in 
hydrophones, microphones, and magnetophones of exceed- 
ingly high sensitivity were realised; means were devised 
for standardising their construction and functioning. 
Hydrophones were constructed and put into service 
which were suitable for use in water of moderate 
depth, and other types were made for use in water 
of great depth. In one type of instrument modifica- 
tions were introduced which enabled one to detect 
with it the direction of bearing of a source of sound with a 
fair degree of accuracy. The best method of determming 
the direction of a source of sound waves in water is founded 
on the fact that the sound wave is in the same phase at all 
points of its wavefront. Thus two hydrophones, in them- 
selves non-directional, placed in the path of the incoming 
sound can be used for finding the direction of the origin ot 
the sound if the phase difference between the sounds received 
can be detected. There are two ways of doing this: the 
binaural method depends on the fact that if the sound 
from one receiver is conveyed to one ear and that from the 
second to the other ear, the impression is formed that the 
sound comes from a certain direction, and this direction as 
interpreted by the sensations experienced, changes as the 
phase difference is altered. It can be brought to a certain 
гоно with respect to the listener (say to the position 

irectly in front) either by rotating the two receivers about 
an axis, or by introducing an artificial delay in some form 
of *‘compensator.’’ This method has been the subject of 
much work on the part of both British and American ecien- 
tists, and in the anti-submarine campaign it was found to be 
of very considerable service. E 

In the ‘‘eum and difference " method the impulses from 
the two receivers are united before reaching the ear, the 
combined effect observed being & maximum when there 1s 
no phase difference between the waves and a minimum when 
the phases are in opposition. | 

The French Navy has developed a hydrophone, known as 
the Walser gear, in which two sets of a number of sound 
receiving plates or studs are mounted on two areas which 
are convex to the sea, one on each side of the keel, on the 
underside of the hunting ship's hull. By this gear the sound 
impulses which they receive are not transmitted by tubes, 
but are given freely to the air inside the ship. ЧЋеве sound 
impulses are concentrated in a focus whose position in epace 
depends on the direction from which the eound comes. The 
pen of the sound focus is determined by means of a 
unnel or trumpet, from the contracted end of which a 
fiexible tube leads to the listener's ear. The great advantage 

d by the Walser gear is that it enables one to dis 
iinguish by differences in the positions of the sound foci 
between sounds coming from a distant source and those 
enerated in the water which have no specific directional 
eature characterising them. The gear can therefore be used 
by chasing ships when moving with fair speeds. a 

With most hydrophones ship’s and water noises generally 
seriously interfered with their effective use. This defect was 
overcome in & measure by towing a directional hydrophone 
encased in an artificial fish '’ behind а chasing ship. The 
development of sensitive listening devices received a great 
impetus by the use of thermionic amplifying valves. Even 
now the range of hearing is not more than 100. yards in the 
case of modern submarines moving at 2 or З knots. | i 

Echo Methods.—A system of detection which is full of 

romise involves the use of a beam of sound waves eent out 

y a chasing ship in а manner analogous to the use of a 
searchlight. When an object of sound comes within the 
beam, the sound waves are reflected and echo effects are 
obtainable. The character of the beam is determined in 
large measure by the frequency of the waves constituting it. 
The method has been employed with great success. 

Magnetic and Electro-magnetic Detection.—Magnetic de- 
tectors usually require the movable system to be poised or 
pivoted. They can therefore be used as yet with only a 
moderate degree of satisfaction in vessels subjected to violent 
mechanical disturbances. The range at which magnetic effects 
can be detected is, moreover, comparatively short. As a result 
of these defects the use of magnetic detection is somewhat 
circumscribed. Such instruments can, however, be used 
under certain conditions, and in particular sea areas with 


great effect. In the war very considerable results were actu- 


ally obtained by their use. The range at which electro- 
magnetic detection can be applied is ca than 1s possible 
with magnetic detection, but the method is, however, essen- 
tially a short range one, and in many of the forms in which 
it has been worked out it cannot be used with success at 
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distances greater than about 300 yards or in depths greater 
than about 100 fathoms. 

Leader Gear. —An important application of an electro- 
magnetic effect which was developed during the war is found 
in what is known as Leader gear, which consists of a cable 
laid on the bottom of the sea along the course of a narrow 
tortuous channel leading into a harbour or through a mine- 
field. К an alternating electric current be passed through 
such a cable it is possible by means of delicate devices in- 
stalled on a ship to obtain either aural or visual indications 
of the presence of such a cable, and by these indications tne 
ship can be guided in safety in fog or darkness at speeds as 
high as 20 knots. It is a simple matter to apply this metnod 
in water of suitable depth for distances as great as 50 miles 
or longer. 

Invisible. Signalling.—Research has shown that it is possible 
under certain conditions to utilise polarised light or ultra- 
violet and infra-red radiations for secret signalling. With 
the last-mentioned type of radiation especially valuable results 
are obtaineable over considerable distances, even in the pre- 
sence of light fogs. Where it is not advisable to use wireless 
communication between chasing ships, infra-red signalling 
is of special value. 

Wireless Telegraphy and Telephony.—By the use of oscillat- 
ing thermionic valves especially great progress has been made 
in wireless telegraphy and telephony. It is now possible to 
hold conversation with ease between a land station or a 
ship and an airship or seaplane over considerable distances. 
With high-power installations wireless telephonic communicá- 
tion can be maintained on the sea over hundreds of miles. 
On the directional side of wireless great advances have 
also been made. The direction of the source of ether waves 
can be ascertained, and in a ininute or two a land station 
can give the observer of the emitting source his bearing 
within two degrees relative to the land station. With two 
land stations it is possible to obtain cross bearings, and the 
latitude and longitude of the sending air or surface ship can 
be determined with a high degree of accuracy. Directional 
wireless wil find a wide field of usefulness in connection 
with navigation. 

Explosion pressures.—A most elaborate investigation of the 
characteristics of explosion pressure waves has been carried 
out for the Admiralty by Mr. H. W. Hilliar. By this method 
the pressure is allowed to act on a series of pistons and their 
velocity measured after they have travelled different distances. 
The velocity is found from the extent of crushing of a copper 
plug г the piston strikes when it comes to the end of its 
trave 

Another method of investigating such pressures, which was 
suggested by Sir J. J. Thomson and apples by Mr. D..A. 
Keys, consists in the employment of the phenomenon that 
certain crystals become charged with electricity when sub- 
jected to pressure. The amount of the charge produced 1з 
о to the pressure applied to the crystals, во by 

aving а suitable arrangement for measuring this charge and 
its variation with time, a complete record of the variation 
of pressure with time is obtained by placing the crystal de- 
tector at any given distance from the exploding charge. 
My making use of the inertia of a beam of cathode-ray par- 
ticles and employing the fact that they carry negative 
charges and are deflected by electrostatic and magnetic fields, 
records have been obtained of the variation of such pressures 
with the time. The electrons affect a photographic plate, 
which fact has made it possible to determine the change in 
pressure of the wave from the instant the charge is fired 
and at as small intervals as desired afterwards. Changes 
which take place in 1/100,000 of a second have been recorded 
by this means. 

Sound Ranging.—In the course of investigations of the 
characteristics of pressure waves generated by the explosion 
of charges in the sea, it was found that when a hydrophone 
was used to pick up the waves a good record could be ob- 
tained by the explosion of a detonator at least two 
miles away. The explosions due to charges of 2 lb. of 
T.N.T. have been recorded at 14 miles, and might have been 
recorded at far greater distances judging from the strength 
of the signals received. The explosions of 300 lb. depth 
charges have been recorded up to 200 miles, and it is probable 
that with charges of moderate amount explosions occurring 
as far away as 500 miles can be readily recorded. Based on 
these results a system of sound ranging under water was 
developed. Four hydrophones were laid out 5 miles apart 
along a base line in deep water a mile or two from the shore, 
and in addition two pilot hydrophones were placed along a 
line at right angle to the base line, the one 5 miles out and 
the other at twice that distance. Cables were laid from the 
hydrophones to a recording instrument situated in a shore 
station. Four of these stations were installed at different 
places along the east coast of the British Isles, and other 
stations are now in progress of installation. With such sound 
ranging svstems the shock of distant explosions occurring under 
water affects the various hydrophones in turn, and as time 
intervals can be read to 2 or 3 thousandths of a second with 
the apparatus now in use, it is possible to measure with 
accuracy the time intervals between the times of arrival of 
a sound wave at the different hydrophones, and so deduce the 
position of the explosion. Up to 50 miles the location of an 
explosion under water can be determined to within.a few 
hundred yarda by a single station, but for accuracy the 
co-operation of two stations would be necessary to locate 
explosions at greater distances. Within operable ranges s 


ship can be given its position by sound ranging more ac- 
curately than ру directional wireless, or by any other known 
method. In the war it was a common thing for a monitor 
to proceed in a fog to & position some miles from the Belgian 
coast, and by dropping depth charges, have its position 
accurately determined from stations on the coast of England. 
So accurately was this done that when the monitor's guns 
were trained in selected directions objectives several miles 
inland could be hit with regularity. 

Helium.—The first attempt to give practical effect to the 
development of supplies of helium for airship purposes was 


initiated by Sir Richard Threlfall, who received strong sup- 


port from the Admiralty through the Board of Invention and 
Research. 

In the course of investigations carried out with the co- 
operation of L’Air Liquide Co., it was found that large 
supplies of helium were available in Canada, which could be 
produced at a cost of about ls. a cubic foot. In the spring 
of 1917 proposals were made to the Navy and Air Board and 
to the National Research Council of the U.S.A. to co-operate 


by developing the supplies of heliuin available in the United 


States. Large orders were placed by them with the Air 
Reduction Co. and the Linde Co. for pani, equipment, &c. 
The Bureau of Mines also co-operated by taking steps to 
develop a new type of rectifying and purifying machine. By 
July, 1918, the production of helium in moderate quantities 
was mum me d 

Experimental investigations were also initiated with the 
object of developing all possible technical and scientific uses 
of helium. In particular, balance, spectroscopic and electrical 
methods of testing the purity of the gas were worked out, 
and experiments were begun to exploit the use of helium im 
gas-filled incandescent lainps: gas-filled arc lamps, and in 
thermionic amplifying valves. The advances actually made 
at the time the armistice was signed warrants the opinion 
that by the present time, had the work о ео been com- 
pleted, supplies of helium at the rate o 2,000,000 cu. ft. a 
month would have been produced within the Empire and 
the United States at a low cost, and great progress would 
have been made in exploiting the technical and scientific 
uses of this gas. 

Conclusion. — Under peace conditions many important 
technical systems and devices brought forward during the 
war will find immediate application as aids to navigation. 

By means of directional wireless systems, ships or aircraft 
can be given their positions in fogs or unfavourable weather. 
By means of sound ranging it is possible to fix the positions 
of light-vessels, buovs, &c., and ships steaming in fog can 
be given their positions with accuracy for ranges up to as 
much as 500 miles. Aircraft in distress can call for help and 
be located when wireless gear becomes inoperable by simply 
dropping depth charges. 

In hydrographic work generally sound ranging will be of 
the greatest service for surveys, and investigations can be 
carried out in fogs as well as in fair weather. The positions 
of the localities being investigated can always be determined 
in a few minutes when once a sound ranging station has 
been established on some shore within reach. By Leader gear 
in and out lanes of traffic can be organised and maintained 
with ease in fogs. The Echo methods can be used for sound- 
ing, for locating icebergs, vessels, and coasts in a fog. 
Helium can be utilised for the production of illuminating 
agents and for providing a means of investigating the funda- 
mental properties of matter at the lowest temperatures attain- 
able by man. Developments in internal combustion engines, 
in electric drive, and in the fuel values of new materials which 
were to be corporated in the Navy, will be of enormous value 
to the mercantile marine in the future. Advances made in 
wireless telegraphy and telephony and in secret signalling 
bv specific tvpes of radiation for war purposes will also prove 
of great service under peace conditions by providing novel, 
efficient, and less costly methods of communication. 

With a view to developing and extending the scientific 
results which were obtained under stress of war, the Ad- 
miralty has recently put forward proposals for the permanent 
establishment of a Department of Research and Experiment 
within the Navy. The initial expenditure will be large, but it 
seems evident that an ample financial return will in a short 
time be obtained for the nation from profits accruing from a 
lowering of the rates of insurance and from a reduction 
in the cost of transportation. 


Japanese Electrical Industry.—4At the present time, 


says the Financier and Bullionist, there are in Japan 700 central 


stations, 530 power and electric light works, 42 electric tramways, 
48 combined railway and lighting systems, 1.609 private electricity 
works and 63 Government works. In 1916 over 3,050,000 families 
used electric light: a year ago there were 152,000 telephone sub- 
scribers. It is certain that Japanese production of apparatus and 
machinery ів unable to satisfy the requirements of the home 
markets, and the importa of articles of this nature during the last 
few years have been valued at 4 300.000 per annum. The Japanese 
engineering industry. in spite of high prices and the shortare of 
raw material, has made great progress during the war. The manu- 
facturers have orders in hand until the end of ‘June. The 
armistice terminated certain contracts, and owners of works are 
waiting to see the course of events. They are reconciled to a 


‚ prospect of lower prices, but do not anticipate that they will have 


to close down. 
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ELECTRICITY SUPPLY DURING THE WAR. 


By A. B.. GRIDLEY and A. H. HUMAN. 


(From the Journal of the INSTITUTION OF ELECTRICAL ENGINEERS. Abstract.) 


This paper is intended to show what has been done, primarily 
by the public electricity supply undertakings, both municipal 
and company, and by the electrical manufacturing firms, and 
secondarily to explain the war policy of some of the Govern- 
ment departments associated with the direction of the in- 
dustry. 

Tho war had not been many weeks in progress before ex- 
tensions of existing engineering factories and workshops and 
the construction of new factories, many of them national, 
were rapidly planned and carried out. The directing heads of 
many firms were called in to advise Government ee 
in particular the Ministry of Munitions, and to take respon- 
sible posts, often without remuneration, in creating, organis- 
ing, and accelerating the manufacture of every kind of war 
munition. The equipment of many new factories and the 
extension or adaptation of existing workshops were carried 
out at amazing speed. This was facilitated by the fact that 
so many of the public service electrical undertakings were able 
to deal with additional load by running all their generatin 
plant, including reserve, until such time as the stations coul 
be extended. In numerous cases valuable time was thus 
saved. Electrical equipments in factories could be installed 
much more rapidly than power-producing plant could be 
manufactured and erected, and although electric supply 
undertakings took risks in running all their generating plant, 
it was felt by the Government that this was a legitimate war 
risk, even if the supply of current for domestic purposes was 
thereby jeopardised. _ | 

Ав time went on it became a never-ending struggle to ex- 
tend the public generating stations in industria] areas rapidly 
enough to meet the insistent demand for larger supplies of 
electrical power. Shortage of labour and materials made it 
essential that the output from the works of electrical manu- 
facturing firms should be brought under Government control, 
во as to secure that only such orders should be proceeded with 
as were necessary to meet urgent national needs. Similarly, 
the extensions of electric power stations and mains systems 
were restricted to schemes authorised by the issue of priority 
certificates after applications had been investigated and ap- 
proved by the Electric Power Supply Department of the 
Ministry of Munitions. 

In some areas as, for example. the great eteel and arma- 
ment centre of Sheffield, and the busy machine-tool and 
motor-engine building district of Coventry, both Corporations 
were overwhelmed with pressing demands for large supplies 
of power. Large extensions of generating-plant capacity 
were rushed forward and proceeded day and night. 
may be thought invidious to mention these two electrical 
undertakings in particular, it must be remembered that their 
war expansion has been phenomenal. The following figures 
are Indicative of this :— 


Sheffield. Coventry. 
Units sold 1914 26,500,000 17,000,000 
" 1918 177,500,000 53,000,000 


It is also a fact to be noted that, in addition to the Sheffield 
Corporation's generating stations, some of the large arma- 
ment firms have their own power houses, and the aggregate 
output of these private generating plants almost exactly 
equalled the Corporation's output. The 1918 production of 
electricity in Sheffield alone was about 350,000,000 units. No 
other industrial area--Sheffield covers about 38 sq. miles only 
—can show во large a consumption of electricity per sq. mile. 
‚ The great feature of Sheffield’s electrical expansion was the 
Installation by the steel manufacturers of electric furnaces. 
or various reasons the electric furnace prior to the war had 
made little headway in this country as compared with Ger- 
many and the United States. There are now, however, about 
117 furnaces installed, or being erected, and of these no less 
than 74 are in the county of Yorkshire, by far the larger 
number in Sheffield itself. There can be no doubt that the 
makers of high-grade steels were faced with war problems 
which could only be solved by the extensive use of electric 
furnaces, Another undertaking which has shown remarkable 
expansion during the war is that of the Rotherham Corpora- 
tion, which in 1914 had a generating-plant capacity aggregat- 
ing only 5,180 xw. Since then it has been necessary to install 
з further 65,350 K W., one consumer alone, Messrs. Steel Peech 
& Tozer, requiring 10.000 xw. for their new steel works. It 
was found desirable that the Corporation should erect a new 
power house, and a station designed to contain two 12,500-Kw. 
sets and one 25,000-Kw. set was pushed forward and is now 
approaching completion. When this station is in operation. 
it will contain the largest machines so far constructed and in- 


stalled in any generating station in Great: Britain. Arrange- 


ments have heen made for linking up this station with the 


lackburn Meadows generating station of the Sheffield Cor- 
poration, во that 10.000 Kw. can be transmitted either way. 


other. undertakings which have carried: out or ordered ex- 
*n&lve plant additions during the war, the following are the 


more important: — 


While 1t . 


(Installed or 
ordered) 
Kw. 

Newcastle-upon-Tyne E.S. Co. and associated 
companies de m Em e x ... 114,200 
Glasgow ae dex. Baw dees. gee iS 10799 500 
Shefheld m е: " T T ы . . 18,000 
Birmingham " m eu . . 51,650 
Manchester - 46,450 
Clyde Valley E.P. Co. 37,500 
Leeds ius a ,660 
Bradford E А 27,450 
Mersey Power Co., Ltd. ... 24,500 
North Met. E.P.S. Co. 21,068 


A complete list of all power-station extensions arranged for 
during the war is given.* Other parts of the country in which 
abnormal expansion took place were as follows :— 


INCREASE IN UNTTS Ѕогр IN 1918 as COMPARED WITH 1914. 


Increase. 

Newcastle-upon-Tyne E.S. Co. and associated 

companies - sek Мо - .. 203,547,122 
Glasgow E ,250, 
Clyde Valley E.P. Co. 80,949,565 
Birmingham ... M 11,962,851 
Manchester A " M si 74,953, 
Shrop., Worcester. and Staff. E.P. Co. 50,549,772 
Leeds x ve: "mn s 34,800,732 
Liverpool 97,967,346 
Bradford e f 27,199,999 
North Met. E.P.S. Co. EN = .. 95,991,117 
Wolverhampton ae e КЗ UR .. 95,806,186 - 
Rotherham - 8, we - .. 20,219,945 
Greenock T "n 18,749,536 
Yorkshire E.P. Co. 992 Ne m . . 18,673,871 
Mid. Elec. Corp. for Power Distribution, Ltd. — 16,982,778 
South Met. E.l.. & P. Co. Beg, bes ... 16,833,862 
Mersey Power Co АИ 15,589,000 
Stockport P d 14,892,745 
Lancashire E.P. Co. 13.256.574 
Derby bie " 12,000,000 
Bristol T kr 12 РЄ 10,702,527 
S. Wales E.P. Distribution Co. 10,083,819 


Apart from the great development in the use of electric fur- 
naces, the next most interesting expansion was probablv that 
of the use of electrically-driven compressors in shipyards. A 
large programme of compressor installations was put in hand 
in various shipbuilding centres, some compressors being 
ordered, totalling in all approximately 33,000 н.г. 

The wider use of electricity for welding ships' plates at an 
early date is anticipated. and also the use of electricity for cook- 
ing purposes has largely extended during the war. In the 
Newcastle district there is a cooking-load totalling about 4,000 
KW. 

During the early months of 1918 attention was drawn by a 
leading English electrical manufacturing concern to an im- 
proved form of electric regenerative dynamometer gear which 
could be used in testing aeroplane engines. An effort was 
made to have these sets introduced. Unfortunately it wan 
found that some six months would elapse before the sets could 
be placed on the market, and the aeroplane makers at that time 
were in doubt as to the future policy of the Air Board. Fur- 
ther, one of the leading electric supply undertakings refused 
to sanction these regenerative sets being connected to its sys- 
tem. Negotiations ceased on the armistice being signed. Fur- 
ther work should undoubtedly be done to develop and intro- 
duce an electrical regenerator for all test-rooms. Take the fol- 
lowing hvpothetical case: Number of engines tested per week, 
60; indicated Н.Р. of each engine. 250; average dura- 
tion of each fullload brake test. 9.5 hours; number of 
regenerative dvnamometers. 10; total capital cost of dyna- 
mometers, £15,000. On the assumption that the overall 
efficiency of the dvnamometer ів 50 ner cent. : Total units pro- 
duced per week =60X 250 X0.5 & 2.5 x0. 746 вау, 14,000. On the 
basis of 1d. per unit this represents £58 per week as the value 
of the energy obtainable. or, say, £2,900 ver vear. 

The following data give some idea of the great expansion in 
the generating plant capacity and output of public electric 
supply undertakings during the war. (Power stations supply- 
Ing railwavs or tramways onlv, and private plant, are not in. 
cluded) :—108 municipal and 33 company-owned power statione 
were extended or built. The nlant capacity of 397 municipal 
undertakings increased from 705.000 kw. installed at June, 


- 


1914, to 1.490.000 Kw. installed. or on order, at Octoher 3lat, . 


1918. Similarly. some 930 companv-owned power stations ex- 
panded from 430,000 xw. to 788,000 Kw. The additional 


~- — 
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This list was published in the ELECTRICAL. Review of Nov- 


ember 22nd, 1918.—Eps. 
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generating - plant capacity installed, or ordered, during the war 
therefore aggregated 1,143,000 KW., which is almost exactly 
equal to the total plant capacity existing when the war broke 
out. 

The capital outlay involved on these extensions, with addi- 
tions to mains and sub-stations, was approximately £23,000,000. 
Before the war the average size of generating unit installed 
was 522 KW., and the largest unit in operation was of 8,000 
KW. capacity. The average size of unit on order at Octo- 
Бег 3lst, 1918, was 7,044 KW., and units of 25,000 Kw. and 
30,000 KW. were being built. The units sold during the year 
ended June 30th, 1914, were 2,100 millions. For the year 
ended December 31st, 1917, they were 3,520 millions. It can 
be assumed that the output for 1918 was nearly double that of 
1914. The coal consumption per unit sold in 1914 was 4.1 lb. 
In spite of the very inferior fuel used in 1918 in comparison 
with 1914, the coal consumption in 1918 fell to 3.75 lb. In 1918 
the coal consumption in municipal stations was 4.17 lb. per 
unit, and in company stations 3.17 lb. In 1918 the load factor 
of all the municipal stations combined was 28 per cent., and of 
all the company stations 33 per cent. The load factor of in- 
dividual stations varied widely. The units sold per Kw. of 
plant installed were 1,658 by the municipalities and 1,882 bv 
the companies. At December 31st, 1918, the municipalities 
had 237,000 kw. of load awaiting connection, and the com- 
panies 121,000 Kw. The units obtained other than bv coal- 
firing were: Oil fuel, 50.000.000; waste heat and gas, 
215,000,000; water power, 93.000,000. About 27,000 persons 
were employed in electric supnlv undertakings, of whom about 
2,500 were women. Some 17,000 were employed by the muni- 
cipalities, and 10,000 bv companies. The whole of the in- 
creased output during the war was used for power, smelting, 
and other industrial purposes. The war definitely established 
the pre-eminence of electricity as the motive power for in- 
dustry. During the war a large number of manufacturers 
who had previously little or no experience of the electric 
drive have become fully acquainted with its advantages and 
have realised, in particular, the desirability of purchasing 
energy from public sources instead of generating it by 
separate power plant. This was the Government policy dur- 
ing the war. There were, however, considerable. orders 
placed during the war for private electrical generating plant. 

rticularly in connection with the many large extensions of 
iron and steel works. In most of these cases waste heat, in 
the form of exhaust steam from rolling-mill engines or ^as 
from blast furnaces and coke-ovens, was to be used for elec- 
tric power production, and private plant was therefore justi- 
fied. Wherever possible, however, linking up with an adja- 
cent public service electrical undertaking was arranged. At 
the end of 1918 the following turbo-generators were on order 
under Class А :—Municipalities, 228,000 Kw.; public service 
companies, 163,000 KW.; private plant, 88,000 kw. The 
Treasury decided that interest-bearing loans might be made, 
where necessary, to municipalities and companies, the loans 
generally being repayable by annual instalments over 15 
years or so, and further, that the Ministry of Munitions might 
guarantee to bear the difference between the cost of carrying 
out extensions during the war and the estimated cost of the 
same work if carried out at some period after the conclusion 
of hostilities—this period as a rule being one year or two 
years post-war—and also the cost of any portion of the ex- 


.tensions found to be in excess of the post-war needs of the 


undertaking. Of the £23,000,000 which it is estimated has 
been incurred on extensions of power houses and mains dur- 
ing the war. about £3,150,000 has been advanced by the 
Ministry of Munitions. The number of employés at work in 
Woolwich Arsenal increased five-fold during the war. The 
maximum power load reached about 8,000 kw. In 1914 the 
supply was mainly derived from the small generating station 
at the Arsenal, supplemented by a supply taken from the 
electricity undertaking of the Woolwich Borough Council. 
These two sources combined were insufficient to meet the war 
requirements, and extensions of the Woolwich B.C. generat- 
ing station were accordingly put in hand. That undertaking 
was also linked up with the mains network of the South 
Met. E.L. and P. Co., so as to secure a standby supply from 
the latter. In addition, cables were laid linking up the 
Arsenal with the Greenwich power house of the L.C.C. tram- 
wavs undertaking. which. unfortunatelv. was a 25-cycle 
system, whereas the periodicity of the Woolwich Council’s 
undertaking wes 50 cycles. The supply from the L.C.C. was 
utilised primarily for operating rotary converters (D.C. being 
mainly used at the Arsenal) and also for the supply to electric 
furnaces installed at the Arsenal for the production of steel 
from scrap material. The furnace transformers were provided 
with reactances. so that thev could ultimately be operated 
at 50 cycles instead of 25 cycles if, after the war, the Wool- 
wich B.C. electricity undertaking was in a position to deal 
with the whole load at the Arsenal. 

As the result of experience gained in the field it is most 
probable that the requirements of the Army for electrical 
equipment will increase both in peace and in war. The 
standardisation of electrical machinery and closer со-орега- 
tion .between Government Departments is therefore more 
than ever of importance. The use of А.С. rather than n.c, 
should Һе encouraged even for use in the field, and any diffi- 
culties faced and surmounted. The experience of the Ameri- 
can Forces has demonstrated that if large numbers of troops 
have to act in a countrv far distant from home. electric 
power requirements are likely to be verv large and of first 
importance. The German forces found the establishment of 


an Electrical Battalion for each Army of vital importance, 
and military aites were carefully chosen after prior consider. 
tion had been given to their convenience from the point of 
view of electric power supply. Early this year a Сошшікчо 
was set ир by G.H.Q., France, to investigate and report on 
the use of electric power in the field. Mr. C. H. Wording. 
ham, president of the institution, was a valuable member oí 
this Commission. : : 

Only two Control Orders were issued by the Ministry of 
Munitions. The first, dated April Sth, 1918, restricted the 
manufacture of converting plant (Converter Plant Control 
Order, 1915). It had been found that some power users, and 
shipbuilding firms in particular, hesitated to use the more 
readily available supply of А.С. in certain districts, owing to 
their previous familiarity with D.C. only, and no amount of 
persuasion seemed to convince them that A.C. was equally, if 
not more, suitable. The enforcement of the Converter Plant 
Control Order did bring about a reduction in the demand for 
converting plant, and subsequent experience шо to power 
users that their previous fears were ill-founded. There never. 
theless remains a considerable amount of missionary work w 
be done in this direction. At the conclusion of hostilities, ip 
spite of the Control Order, there were no less than 92,000 Kw. 
of converting plant capacity on order under Class А” certi- 
ficates, although by far the larger proportion of this was 
required for the production of D.C. for purposes where a.c. 
was unsuitable. The Converter Plant Control Order, 1918, 
was cancelled on February 28th, 1919, after 198 licences had 
been issued. The second Control Order was tbe Electricity 
(Restriction of New Supplv) Order, 1918, issued on Novem. 
ber 8th, 1918. Concurrently with it the Coal Controller found 
it necessary to ration the use both of electricity and of yas 
for domestic purposes. ‘This Order was revoked on January 
10th, 1919. After the formation of the Department of the 
Coal Controller, close touch was kept between that Depart- 
ment and the Electric Power Supply Department of the 
Ministry of Munitions. Wherever munition firms derived 
their motive power from inefficient steam plant wastefully 
consuming coal, every encouragement was given to such 
firms to take advantage of the public eupplies of electricity. 
Unfortunately economy in this direction was limited by the 
difficulty of obtaining electrical equipments for factories. 
The Coal Controller's Department and the Coal Commission 
must have ample information concerning existing wasteful 
eteam plant, and it would be a national misfortune if euch 
data as has been collected is not turned to account as soon 
as possible, by taking action to ensure that such plant is 
speedily scrapped and the more efficient electrical equipment 
installed in lieu thereof. Of tbe total of 103 municipal and 
34 company extensions, 70 of the municipal and 99 of the 
company schemes were considered and sanctioned by the 
Ministry of Munitions. The remainder were presumably put 
in hand before the priority system was established. Те 
plant capacity involved was: 70 municipalities, 697,000 xw.: 
22 companies, 330,000 Kw. It is to the credit of the public 
service electric supply undertaings that the supply of elec- 
tricity throughout the war was maintained in nearly every 
part of the country practically uninterruptedly. The record 
for reliability is a matter for both pride and satisfaction, 
especially when the abnormal difficulties referred to are re- 
membered, and redounds to the credit of the responsible 
engineers and their staffs, and is a good augury for the con- 
fidence with which manufacturers can, when normal condi- 
tions return, rely upon the supply from public undertakings. 
There was not, as was the case with most manufacturing 
firms, the incentive of increased profits to be earned. The 
electric supply undertakings which paid excess profits during 
the war can be counted on the fingers of one hand. By fer 
the larger number of them have had to raise their pnces 
substantially to keep expenses below receipts. When all the 
circumstances are taken into account it is not easy to express 
adequately the value of the services rendered by electrical 
engineers. The four years of war saw practically a develop- 
ment of electrical output equivalent to that of the previous 
3°, vears. They have well merited and earned the gratitude 
of the nation. 

Part II. of the paper will be published later. 


American Push—on the Cheap.—4As practical business 


men the Americans have made a lot of money out of war contracts, 
and many of the manufacturing firms are incurring expenditure 
with the object of promoting trade in Holland and the Scandi- 
navian countries. Schemes of this kind cost money, as those who 
are pushing iron and steel products in Holland have already found 
ent. But what will be thought of the following, which is quo 
from a Rotterdam newspaper of the date of August 12tb — 
„Technical salesman wanted capable of managing a branch office 
in Holland for an American firm exporting machine tools. electrical 
goods. agricultural equipment. and building specialitie. Мо 
pay own running expenses out of liberal gross commision. 

men with exceptional ability. good connections, and first-class 
references considered. Write giving references." If the Amen- 
can firm in question has made any money out of war business. it '8 
obvious that there is no intention of parting with it, or applicant 
would not be asked to agree to " pay own running expenses 00 3 
néw branch business which has yet to “get in” the Duto 
market. 4 
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ELECTRIC BATTERY LOCOMOTIVES. 


During the past three years the Ministry of Munitions has 
made considerable use of small battery locmotives, some of 


which, supplied by the Вкоѕн ELECTRICAL ENGINEERING Co., 
Lap., Loughborough, were used on the narrow-gauge lines at 
the munition factories at Gretna (Carlisle), Queensferry, and 
at Avonmouth. This type of locomotive, illustrated in fig. 1, 
is provided with a platform and cab in the centre to accom- 
modate the driver and the necessary control gear. The main 
framing of the vehicle consists of rolled mild steél and iron, 
forming a thoroughly rigid structure. No floor is provided 
for the battery compartments, but wood blocks are secured to 
the framing members to act as bearers for the battery boxes. 
The superstructure consists of a central portion for the driver 
and two end portions for the batteries. . The roof of the 
driver’s cab is of sheet steel, similar material being also used 
for enclosing the battery compartments. Hinged doors are 
vided on each side of each battery compartment, and the 
nnet is also hinged, to facilitate the withdrawal and re- 
lacement of the batteries. Glazed windows in hinged wooden 
rames are provided at the front and rear of the driver's cab, 
and at the sides storm blinds are fitted, of the roller type and 
have each a small celluloid window. The locomotive is 
mounted on four flanged running wheels of cast steel, 14 in. 
on the tread and about 3 in. wide over the tread and the 
flange. They are mounted on axles turned from mild steel 
bar, and are arranged for running on narrow gauge tracks. 
The axles run in four heavy type ball bearings bolted to 
forged steel stretcher bars set down at the ends to form eeat- 
ings for the bearing springs, which are of coiled steel, two at 
‘each side of the vehicle, and provided with guides passing 
through the centre of the springs. Simple spring draw and 
buffing gear is provided at each end for coupling up to the 
trailer vehicles. An angle steel re-railing fender with wood 
fecun is fixed across each end, extending from the main 
rame to a position about 2 in. above rail level. This is for 
severing the vehicle back to the track in the event of derail- 
ment. 
The battery is of the Chloride Electrical Storage Co.'s 
“ Iron-clad Exide type, consisting of 48 cells fitted into four 
containing trays to facilitate removal. This battery us 


Fic. 1.—NARROW-GAUGE BATTERY LOCOMOTIVE. 


0 ; ; 
specially designed for traction purposes, and the rating is 
dependent upon the duty of the locomotive. The motor is of 
Brush standard design, wound for 80/100 volts р.с., and 
amply protected agane rain and dirt. It is of the interpolar 
type, and the shaft runs in gunmetal bearings lubricated by 
oil rings. 

The drive is through a mild steel countershaft by means of 
silent chains and chain wheels. The first drive is from 
the motor shaft to the countershaft which is carried across 
the frame and runs in two ball bearings. There are further 
chain drives from the countershaft to each axle. drive 
from the motor shaft to the countershaft is protected by 
means of a sheet metal cover extending to the floor of the cab. 
The band brake is lined with Ferodo,“ and acts on a cast- 
iron drum secured to the countershaft; it is operated by 
means of a handwheel attached to a spindle screwed at the 
lower end. | f 

The controller is arranged to give three speeds in either 
direction; the first speed is for starting only, there being 
resistance in circuit with the motor. The second notch gives 
approximately half speed with full load torque, and the third 
notch gives full speed with full load torque. An iron-clad 
circuit breaker is fitted controlling the supply to the motor, 
and a charging plug of standard type is also ее. 

The locomotive can be equipved within limits for duties 
specified. but if no particular duty is specified, a battery 
having a capacity of 150 amp. hours at the 5-hours discharge 


rate is supplied. With this battery the locomotive will haul 
8 to 4 tons at about 5 miles per hour on the level, or at a 
somewhat reduced speed on slight gradiente—making a total 
of 15 miles between charges, spread over an 8-hours day. Ifa 
mid-day boost of one hour’s duration is given, the service 
may be increased to, вау, 10 miles before and 10 miles after 
the boost, making 20 miles for the day, the battery being 
fully charged at night. 

Fig. 1 shows the normal appearance of the standard narrow- 
gauge battery locomotive; it can be entirely enclosed as in- 


Fic. 2.—IN-DOOR Type or BATTERY LOCOMOTIVE. 


dicated above for ро нов against weather. Fig. 2 shows 
an in-door type of battery locomotive arranged to carry а 
portion of its load and to draw the remainder. Such locomo- 
tives are becoming more popular where intermittent shunting 
and miscellaneous haulage are essential, especially in works 
and factories. The absence of steam, smoke and the reduced 
fire risk are features of importance, while other advantages 
are availability for immediate use, they do not require con- 
etant attention when not in use, nor do they require skilled 
attention to look after and operate them. 


THE ITALIAN MARKET FOR ELECTRICAL 
MATERIAL. 


ITALIAN production of electrical material is still insufficient to 
supply the increasing demand. How long this will continue 
it is difficult to say, because much new manufacture is m 
course of development. The position has recently been re- 
viewed L7 thé United States Consul in Florence, who states 
that Ita. / makes practically all the D.c. machines needed, 
as well «s turbines up to 1,500 Kw. А.С. machines have been 
made up to 15,000 Ew., and a few machines up to 15,000 
volts. Transformers have been made up to 12,000 KW., 90,000 
volts. Central power station варо ig ргаснса у all 
manufactured in Italy. Italian shops have also turned out 
tramway stock and the powerful three-phase electric loco- 
motives which haul the heavy trains on the Giovi, Monoe- 
nisio, and Valtellina lines. Five strong Italian concerns are at 
present producing, in a very satisfactory fashion, all electrical 
equipment needed. Until very ee many tramway cars, 
completely assembled, came from Belgium, because of the 
fact that control of certain tramways in Italy was in Belgium. 
An extensive development of interurban traffic might have 
been possible but for the progress made by autobus com- 


panies. | 

Electrical equipment for ship propulsion has not been 
developed, and if present plans for increasing the merchant 
marine are carried out there will be an excellent market for 
such machinery. | 

The manufacture of electric household appliances has de- 
veloped greatly within the past few years. any new plants 
have been established for their manufacture, and existing 

lants have been enlarged. Further increase in this market 
depende upon the price charged for electric current. Govern- 
ment taxes on current for any other than purely industrial 
pur в form a heavy proportion of the cost. 

Electric pumps, ventialtors, searchlights, magnetos and 
eparking devices to be used in connection with internal-com- 
bustion engines, and electric installations on automobiles 
end motor trucks, are manufactured in Italy in sufficient 
quantities and varieties to satisfy all present requirements. 

What are not manufactured in Italy are monophase motors 
or three-phase motors with collectors, induction motors with 
auto-exciters, and phase converters contained in a single 
machine. The Italian production of accumulators is eufficient 
to supply the local market. One half the demand for measur- 
ing instruments was supplied by the home factories, and 
the other half, before the war. came principally from Ger- 
many. Аё present the demand for the commoner types is 
supplied by Italian manufacturers, whereas the specialised 
tvpe, such as vibrating frequency meters, synchronoscopes, 
hasemeters, and indicators, come from abroad. About a 
fourth of the 100,000 meters consumed annually in Italy 
before the war were manufactured within the country. In- 
struments of precision imported came almost entirely from 
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Germany and Switzerland, except for a very few from the 
United States. Switchboards for large, medium, and emall 
installations for the production and distribution of electrical 
energy, as well as for its utilisation for lighting, heating, 
and power purposes, are made in sufficient quantities within 
the country. Special equipment, however, was always im- 
ported from Germany before the war.. | 

It is impossible to give an idea of the extent and use ef 
machinery and equipment for ships; mining, chemical, and 
explosive plants; or of appliances. for automatic controls, 
block stems, and safety; but during the war successful 
types of ship installations have been made in Italy, and it is 
thought that all of these will be manufactured within the 
country before long. Italian factories have for some years 
been in position not only to supply Italian demands for 
insulated and uninsulated cables and insulated conductors, 
but also to manufacture for the export trade. The imports 
of copper cables made before the war were principally the 
result of the custom of foreign companies, es cially German, 
requiring their branches or agencies doing business here to 
purchase ‘supplies from them. Electric light bulbs came 
principally ‘from Germany and Austria-Hungary before the 
war, but since that time Holland has supplied the market. 

The future of Imports into Italy of electrical machinery, 
supplies and equipment really depends upon whether this 
emand comes suddenly or develops gradually after the war. 
If it should be sudden, imports would be necessary in many 
articles, but if it should be gradual it would find Italian 
manufacturers in position to meet all requirements except for 
a few special articles. The trade with the United States, as 
far as imports are concerned. depends, in the maln, upon 
credit terms. speedy shipments, and quality consistent with 
Italian standards. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. SEFTON-JONES, O' Dll. AND 
TEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, М.С. 1. 


19.199. Motor starters, rheostats, бс." L. К. VIRR. August 5th. 
19.215. Mouthpiece for telephone instruments." J. KNIGHT. August 5th. 


19.219. Terminal electric connections for Sparking plugs." M. L. 
WiLLIAMS. August 5th. 


19,225. “Electric conductors." S. Н. Lees. August 5th. 
19.236. Electric lighting systems." D. E. Westcort. August 5th. 
19.250. Fuse fittings." L. Stewart. August 5th. 


19.251. '' Telephonic transmission systems.“ WEsTERN — ELECTRIC Uo. 
(Western Electric Co.) August 5th. 
9,260. '' Electric heating devices.  BRrisH THomson-Housion Co. 


1 Ў 
(General Electric Co.) August 5th. 

19,284. '' Magneto-electric machines." American Boscu MAGNETO CORPORA- 
TION. August 5th. (United States, September 27th, 1918.) 

19,300. '' Magneto-electric generators for internal- combustion 
C. GODFREE. August 5th. 

19.316. Electro-deposited metals." C. Р. MADSEN. August Sth. (United 
States, April 26th.) 

19,227. *' Electric switches.“ J. B. Tucker. August 6th. 

19.335. Fitting for collection and use of low-tension current of high“ 
tension magneto-electric machine for lighting, &с.” I. A. J. Durr. 
August 6th. ` 

19,353. “ Electric plug connectors." W. IIE. August 6th. 

19.356. Negative and positive resistance vacuum tube devices for wireless 
telegraphy, &c," J. Scort-Taccart. August 6th. 

19,398. “ Sparking plugs." W. A. Jones. August 6th. 

19,366. “ Electric arc welding." Е. J. Heves. August 6th. 

19,367. “ Holder for arc welding." С. UcLow. August 6th. 

19,877. '' Electric switches." E. M. Hewett. August 6th. 
States, October 3lst, 1918.) 

19,378. “ Electric furnaces." E. Е. Collixs. August 6th. (United States, 
September 21st, 1918.) 

19,383. “ Material for manufacture of electrodes.“ О. R. OrsEN. August 6th. 

19.389. Radio signalling apparatus." Marconi WIRELESS TELEGRAPH Co. 
August 6th. (United States, February 7th.) 

393. Device for protecting windings against over pressures." Ant-GeEs 
Brown, Bovers ET СЕ. August 6th. (Germany, August 6th, 1918.) 

19,400. “ Telephone exchange systems." С. DkakiN and WksIERN ELECTRIC 
Co, August 6th. (United States, May 26th.) > 

19,404. Electric switches. М. Сомрлкк. August 6th. 

19,418. “ Sparking plugs." А. H. Cressy. August 6th. 

19.424. Printing apparatus for reproducing in ordinary printed char- 
acters Sie ae messages." F. С. Creep and Creep & Co. August 6th. 

19.428. Electro-deposition of iron alloy.” S. О. Cowrk-Colxs. 
August 6th. 

19.429. Manufacture of iron tubes by elctro-deposition." S. О. COWPER- 
Cores. August 6th. 

19,430. '' Apparatus for electro-deposition of iron.“ S. О. CowPrnR-Corrs. 
August 6th. 

19,431. Process for recovery of iron from scrap tinned steel." S. О. 
CowPER-CoLES. August 6th. ` 
19.436. Electric lighters or igniters." А. B. SEABOURNE. August 7th. 
19.443. “ Obtaining currents of two periodicities from one generating unit.“ 

H. A. L. Barry. August 7th. 

19,453. Electric hand torches, &c." E. W. Parsons. August 7th. 

19,459. “ Incandescent electric lamp sockets, &c." Вемјлмім ELECTRIC 
Lip.. E. FowLer and R. A. Ives. August 7th. 

19.465. Method of altering electrical conductivity of metals." F. Н. 
LogRiNG. August 7th. 

19,479. “ Modulating and transmitting systems for electric signalling.“ 
WesTERN Exectric Co. (Western Electric Co.) August 7th. 

19.488. Electric switches." W. BuRkKINSHAW. August 7th. " 

19,493. '' Magneto-electric pocket lamp." E. Jaguemot and M. A. Pattay. 
August 7th. (Switzerland, August 7th, 1918.) 

19,497. '' Means for regulating electric generators driven by air screws, 
&c.” J. M. Furnivat and Н. R. C. van рк Ув ре. August 7th. | 

19,498. '' Thermionic devices for wireless telegraphy and telephony." Н. J. 
RUND. August 7th. D: 

19,525. ''Coin-freed and electro-magnetically freed apparatus for tele- 
phones." C. R. WHEELER, August 7th. 

19.594. Electric lighting svstems for trains. &c p. Beowwe. August 8th. 

19,563. “ Eleetrie lamp holders.“ A. P. RurHERFORD. August Bth. 


engines.* 


(United 


1917. (129, 736.) 


19,566. Electric relays.” 
MENTS SYNDICATE. August 8th. 
19.567. Electrodes.” E. E. G&rviLLE and R. W. Reap. August 8th. 
19,570. Magneto-electric machines." DxiisH Тномьом-Нооѕтом Co. and 
A. P. Younc. August 8th. : 

19,571. ‘‘ Induction electric furnaces.” 
(General Electric Co.) August &th. 
19.578. Contact making and breaking devices." S. AntTLirF. August 8th. 

19.599. Electrical apparatus for heating liquids.“ Н, C. SANDERS. 
August 8th. 
жы Electric transmission mechanism.” 
th. 

19.613. Tuned ionic oscillator." R. WHIDDINGTON. August 9th. 

19,014. “ Obtaining alternating currents of any frequency from existing 
three-phase systems of any other frequency." А. M. TavLoR. August 9th. 

19,632. “ Electric motor for vacuum cleaners, &c." W. J. AXWORTHY and 
Macic APPLIANCES, LtD. August 9th. 

19,036. “ Electric heating units." Вкітіѕн THomson-Houston Co. (General 
Electric Co.). August 9th. 

19.640. Rotary quick break switch." J. W. Jonnson. August 9th. 

19,652. “ Sparking plug." E. Gorpsmi-ABRAHAMS and W. S. SHEPARD. 
August 9th. 


A. ORLING and ORLING’s TELEGRAPH INSTRU- 


British THomson-Houston Со. 


D. B. KiNAHAN. August 


LI 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 

13,084. AUDION OR LAMP RELAYS OR AMPLIFYING АГРАҚАТОУ. M. Latour. Sep- 
tember 12th, 1916. (Addition to 5,363/17.) (129,659.) 

14,165. AUDION OR LAMP RELAYS OR AMPLIFYING APPAKATUS. M. Latour. 
October 2nd, 1916. (Addition to 5,363/17.) (129,660.) 

15,543. AUDION OR LAMP RELAYS OR AMPLIFYING APPARATUS. M. 
October 23rd, 1916. (Addition to 5,363/17.) (129,061.) 

17,011. ELECTRIC SIGNALLING APPARATUS. F. S. S. Wates. November 17th, 
1917. (129,665.) 

17,110. METHOD» AND APPARATUS FOR ELIMINATING UNDESIRED VIBRATIONS OF 
PARTICULAR FREQUENCY. R. A. Fessenden and Е. H. Leslie. June 8th, 1917. 
(129,670.) 

17,319. STARTING OF INTERNAL-COMBUSTION ENGINES. Vickers, Ltd., and T. S. 
Duncan. November 23rd, 1917. (129,678.) 

17,320. MAGNETIC DEFLECTORS FOR ELECTRIC ARC IN LAMPS, SEARCHLIGHTS, AND 
THE LIKE. J. P. Yorke. November 23rd, 1917. (129,680.) 

17,674. SPARKGAP APPARATUS FOR USK IN WIRELESS TELEGRAPHY. A. Marino. 
November 29th, 1917. (129,700.) 

17,689. MERCURY VAPOUR LAMPs. M. J. Cornu. June Sth, 1917. (Addition 
to 13,807/17.) (129, 702.) | 

17,722. METHOD OF AND MEANS FOR SILENTLY OPERATING THk VENT VALVES, 
WIRELESS MASTS, PERISCOPES, AND OTHER APPLIANCES OF SUBMARINES AND ГНЕ 
LIKE. Н. Н. Mactaggart and R. G. Scott. November 30th, 1917. (129, 703.) 

17,762. SUBMARINE SIGNALLING APPARATUS. C. 5. Bookwalter and F. S. 
Doubin. November 30th, 1917. (129,707.) 

18,228. WIRELESS SIGNALLING SYSTEMS. British 
(General Electric Co.) December 8th, 1917. (129, 722.) 
18,536. ELECTRODES FOR ARC LAMP PROJECTORS. 

December 18th, 1916. (129,735.) 

18,599. ILLUMINATING THE DIALS OR SCALES OF CLOCKS AND OTHER INSTRU- 

MENTS. J. D. Cooper (legal representative of B. G. Cooper.) December 14th, 


1918. 

6,459. ELECTRODES FOR SPARK DISCHARGES. R. Bosch Akt-Ges. April 16th, 
1917. (115,038.) | 

8,070. ELzCrKIC RELAYs. A. C. Heap. May 14th, 1918. (129,751.) 

8,164. ELECTRIC CONTACTING Devices. A. C. Heap. May 15th, 1918. 
(129,752.) 

3,822. ELECTKIC FURNACES. Morgan Crucible Co. and C. W. Speirs. June 
14th, 1918. (129,760.) 

10,081. El ECT RI CAL OIL switcHes. Ferguson, Pailin & Co., S. Ferguson and 
О. Pailin. June 19th, 1918. (129, 763.) 

11,231. INSTRUMENT FOR TEACHING THE MORSE ALPHABET AND FOR TRANSMITTING 
WIRELESS AND OIHER TELEGRAPH MESSAGES AUTOMATICALLY BY THE MORSE CODE. 
H. H. Ayscough. December 13th, 1918. (129,774.) 

11,982. WINDINGS FOR DYNAMO ELECTRIC MACHINES. J. A. Kuyser and British 
Westinghouse Electric and Manufacturing Co. July 15th, 1918. (129,788) 

11,616. APPARATUS FOR TEACHING CODES AS USED IN TELEGRAPHY. C. R. 
Woodland and R. Woodland. July loth, 1918. (129,790.) 

11,725. CURRENT REGULATORS FOR ALTERNATING CURRENT ELECTRIC CIRCUITS. 
W. Langdon-Davies and A. Soames. July 17th, 1918. (Cognate application 
19,675/18.) (129,805.) 

12,011. МАСМЕТО-ОРЕКАТІМС MECHANISM. E. C. R. Marks. (Splitdorf Elec- 
trical Co.) July 23rd, 1918. (129.820.) 

12,063. RAILWAY TRAFFIC CONTROLLING APPARATUS. McKenzie Holland and 
Westinghouse Power Signal Co. August 3lst, 1917. (118,611.) 

12,313. CONTROL OF DYNAMO ELECTRIC MACHINERY. J. C. Wilson. July 29th, 
1918. (129,828.) 

12,924. TRANSPORTING MAUNETS. A. West & Co. and Е. N. Pickett. August 
9th, 1918. (129,841.) Е: 

14,040. ELECTRICAL cut-outs. A. H. Railing, C. C. Garrard and W. Wilson. 
August 29th, 1918. (129,853.) 

14,322. WELDING CONTROLLERS. Igranic Electric Co. 
Manulacturing Co.) September 3rd, 1918. (129, 858.) | 

14,523. ADJUSTABLE ІМТЕККОРТЕКЅ FOR IGNITION DYNAMOS. Splitdorf Electric 
Co. May 16th, 1918. (119,458.) | | 

15,042. TEMPERATURE INDICATORS FOR ELECTRIC TRANSFORMERS AND THE LIKE. 
British Thomson-Houston Co. (General Electric Co.) September 16th, 1918. 
(129,866.) 

19,072. INCANDESCENT ELECTRIC LAMP HOLDERS. 
October 16th, 1917. (120,041.) 

15,795. POLISHING IRON FOR USE WITH AN ELECTRIC OF GAS IRON IN LAUNDRY 
жокк. J. Bath. September 28th, 1918. (129.876.) 

17,342. TURBINE AND ELECTRICAL GENERATOR PLANTS. W. Chilton and Brush 
Electrical Engineering Co. October 23rd, 1918. (129,889.) 

18.243. INSULATING RAILWAY RAIL joints. R. S. Proud. November 7th, 1918. 
(129,896.) 

20,184. ScREW NUT FOR SECURING A SHADE OH GALLERY ON THE SOCKET OF AN 
INCANDESCENT PLECTNIC LAMP FITTING. Е. G. Flory. December oth, 1918. 
(129,910.) 


Latour. 


Thomson-Houston Co. 


Sperry Gyroscope Со. 


(Cutler Hammer 


Benjamin Electric, Ltd. 


A919. ` 

64. ELECTRO-MECHANICAL TRANSMISSION SYSTEMS FOR AUTOMOBILES. F. W. 
Howorth. (M. J. Huggins.) January 2nd, 1919. (129,921.) 

2,976. ELECTRIC COLLECTORS FOR MAINTAINING CONTACT BETWEEN RELATIVELY 
MOVABLE CONDUCTORS. A. G. lonides. February 6th, 1919. (129,934.) 

11,437. JOINT-MAKING AND INSULATING PACKING. I. H. Levin. May 22nd, 
1917. (Divided application on 8.207/18) (126.041) 

11.767 Evecraic HEATING APPARATUS. H J C. Forrester (H. Burgess). 
July 10th, 1918. (Divided application on 11,304/18.) (129, 95g.) 


THE 


ELECTRICAL REVIEW. 


ELECTRICAL - REVIEW. 


Vol. LXXXV.] CONTENTS: August 29, 1919. (No. s 
Industria! Relations T" wi © К "T e... 257 
The End of a Review 868 iis $e OOS 
Generator Ventilation and Boiler Draught sis TT sec 25N 
Curious Business Methods from America s iss „% 259 
The E. 8. C. A. woe T МІ! өөө 259 
The Magnetic Field round a кайне Cable carrying ` 

Alternating Current, by Н. R. Rivers-Moore (i//us.) e. 259 
Balancing and Alignment of the Alternator Rotor, by C. 

Sylvester (illus.).. T Sa wee .. 260 
Import Duties and Engineering Industry (is ooo ... 262 
The Government Statement as to Trade Policy € e. 263 
The Water Powers of the British Empire ecc "T e. 264 
Electric Traction in Mines (idlus.) us PN ies ... 265 
Cable and Wireless Services sas ses — “же .. 266 
The Electricity Supply Bill T iis eee tes * 266 
Correspondence— | 

The Manufacture of Rheoatats eee Sas aie e. 267 

An Aeroplane Factory Lighting (idlus.)... — ace — 267 
Reviews sia 928 dis sis 4. 268 
A Suggested British Empire Patent Law ase bes .. 269 
Business Notes ees eee - wae € sss e. 270 
Notes... eee eee eee eee eee eet? 900 eco 275 
City Notes coe ЯТ! ecc өөө "PE өөө e. 279 
Stocks and Shares ... ase - T" — igi e. 279 
Market Quotations ... sis jee e. 280 
Mineral and Goods Traffic Bloctrically e by T. Stevens 

(concluded) s asi gus ee .. 281 
The Faraday Society — . eee iae Pos ius .. 282 
Water Power in Canada Gus.) . 283 


The British Scientific Producta Exhibition (Gun ORE): Gu us.) 285 
New Flectrical Devices, Fittings and Plant (il/ws.) ... * 287 
New Patents Applied for, 1919 ... өөө. өөө өөө өөө 288 
Abstracts of Published Specifications  ... ove .. 288 
Contractors’ Column ees eec e» Adv ertisement page xxiv 


THE ELECTRICAL REVIEW. 


Published.every FRIDAY, Priee 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


ТӨ BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE :—4, LUDGATE HILL, LONDON, E.Q. 4. 


Telegraphic Address: AakEKAY, CENT., Lonpon.” Code, ABO, 
Telephone Nos.: City 997; Ceutral 4425 (Editorial only). 
The "Electrical Review " is the recognised medium of the Electrical Trades. and has 
by far the Largest Circulation of any Electrical Industrial Paper in Great Britain, 


Subscription Rates.—Per annum, postage inclusive, in Great Britain, 


AUGUST 29, 1919. 


#1 1s. 8d. ; Canada, £1 38. 10d. ($5.80). 


FOREIGN 


ADELAIDE: Messrs. Atkinson & Co., 
Gresham Btreet. 

AUCKLAND N. Z: 
Albert Street; 
Box 392. 

Balis BAN E: Gordon & Gotch, Queen St. 

CHRISTCHURCH, N.Z.: Gordon and 
Gotch, Manchester Street. 

Dox"piN, N Z.: Gordon & Gotch, 
Princes Street. 

JOHANNESBURG, CAPETOWN, RLOEM- 
FONTEIN, DevnBaN, Port ELIZA- 
BETH, &c.: Central News Agency. 
Ltd. 

Launceston: Gordon & Gotch, 
Cimitiere Street. 

MELBOURNR: Peter G. Tait, 90, Wil- 
liam Street ; Gordon & Gotch, Queen 
Street. 


Gordon & Gotcu, 
Peter G. Tait, P.O. 


To all other countries, £1 108. 
AGENTS: 


MiLAN : Fratelli Treves. 

New York: D. Van Nostrand, 25, Park 
Place. 

Paris: Boyveau & Chevillet, 22, Rue 
de la Banque. 

Pertu, W. A.: 
William Street. 

Rome: Loescher & Co., Corso 
Umberto 1- 307. 

Бүз` кү: Peter G. Tait, 278, George 
Street; Gordon & Gotch, Pitt Street. 

Toronto, ONT. : Wm. Dawson & Sons, 
Ltd., Manning Chambers; Gordon 
and Gotch 132, Bav Street. 

У ELLINGTON, N.Z.: Gordon & Gotch, 
Cuba Street. 


Gordon & Gotch, 


Cheques and postal Orders (on Chief Office, London! to be made payable to 
Тик FreecrricaL REVIEW. Limirep, and crossed "London City and Midland 


Bank, Newgate Street Branch.“ 


PRICES CHARGED FOR ELECTRICAL ENERGY. 


The “Electrical Review” Table of Pre-war and Present Prices 
of Electrical Energy for Lighting, Power, Heating and Cooking, 
and Traction, and Cost of Coal, in 240 British Electricity 
Supply Undertakings, is now ready. 

Coples may be obtained from the Publishers, ELECTRICAL 
REVIEW, LTD., 4, Ludgate Hill, London Е.С. 4, price is. 


post free 1s. 2d. 


ae ee ee — 


No. 2,179, 


— —— — — — — À ee à 
— e 


—— — — 
— ee 


INDUSTRIAL RELATIONS. 


THE importance of the relations existing between employers 
and employed has received a considerably greater measure 
of recognition to-day, on both sides of the Atlantic, than 
ever before. It is true that, in general, it is the situation 
as between the capitalist as employer and the manual 
worker that is considered, and the relations between capital 
and the administrative staff—through which alone capital 
can accomplish anything —are afforded far less, if, indeed, 
they are afforded any, attention. We have previously shown, 
and the point must be driven home until it is appreciated by 
all concerned, that hitherto the staff has been expected, 
largely through having formed the habit of so doing, to act 
as the agent of capital. Trained brain workers, until 
within the last year or so, have never seriously considered 
the necessity of collective action for the protection and 
furtherance of their own interests. We hope that the great 


movements now generally known to be in progress for the 
achievement of these desirable objects may be accelerated 
and brought successfully through the initial difficulties that 
necessarily beset their course. 

The interests of employers and employed can be, and 
ought to be, common. Both classes are parts of the 
community, and must desire the general good. The desire 
for the general good, however, is frequently overlaid by a 
grasping desire for more than a proper share of the results 
of industry, and this greed is not the exclusive attribute 
of either party. The owner of capital, particularly if 
taking an active part in the direction of business, 
wants a big salary and a big share of the profite. The 
manual worker not infrequently presses for a level of wages 
so high as to render it impossible to run the business at a 
profit. Each class, therefore, must be content to take from 
the products of industry, as a reward for services rendered, 
no more than a fair share, that industry as a whole may be 
enabled to produce goods for the general advantage of the 
community as a whole. 

All who work for their living have certain definite ele- 
mental wants which must be satisfied, failure in this 
direction being inevitably followed by a greater or less 
degree of inefficiency. Among these may be mentioned 
adequate remuneration and a voice in the administration of 
affairs in which they are concerned. Comfort, not in the 
sense of luxury, but of a sufficiency of light, air, warmth, 
and accommodation, is also a prime necessity. Above all, 
a full feeling of confidence in the intention of the employer 
to play the straight game must be felt—there must be com- 
plete avoidance of tortuousness of mind, and of any lawyer- 
like disposition to quibble and take advantage of loopholes 
of opportunity to score off the less fortunate. Paternalism 
is undesirable, especially when it takes the form of doing 
things, however good in themselves, without consulting 
and advising with those who will be thereby affected. 
Human beings have ill feelings as well as good, but much 
can be done to bring out the best, when the bad will die of 
inanition. At least, we may hope so, and the tendency will 
be that way. 

As regards the question of remuneration, there is, of 
course, a perpetual difference of opinion between those 
who advocate payment by results and those who advocate a 
flat wage or salary. We think some system of payment by 
results is desirable. Profit-sharing and co- partnery 
(barbarous word) give poor and unsatisfactory results as a 
rule, and are seldom worth the trouble involved in adminis- 
tering them. For a commercial staff the most satisfactory 
basis would seem to be a combination of salary, commission 
on turnover, and bonus or premium on profits, For a 
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manufacturing staff the combination should be based on 
salary, bonus on shipments made, and some proportion of 
the profits, for a factory can very easily, by delaying the 
progress of a contract, turn a profitable venture into a loss. 
The salary should in all cases be adequate, so that the 
. portion dependent upon results, if paid at infrequent 
intervals, does not get mortgaged in advance. The propor- 
tion of total remuneration formed by the results portion is 
unimportant, if this condition is fulfilled, but there should 
not on any account be an upper limit, nor should that part 
of the profits devoted to remuneration, and not to dividends, 
bear any relation to the salaries of the persons concerned. 
The individual salary, in a business of any magnitude, is a 
minute fraction of the profits made, and forms an unfair 
basis for the determiuation of the resultant. In the case of 
the manual worker, if a piece-rate is such that goods can 
be produced at a cost which will enable them to be 
sold profitably, it is unfair to reduce that rate 
if production is increased. This policy, which it is 
unwillingly admitted has been followed “in some cases," 
is quite directly and very largely responsible for the 
practice of “ са’ canny” which is во objectionable. Now 
that psychology in industry is receiving a due—over- 
due in point of time—meed of attention, it may advan- 
tageously be borne in mind that the psychological condition 
of a man who feels himself to be underpaid is such as to be 
directly deleterious to his working capacity, to his employers, 
and to the psychological condition of those who are in 
contact with him. The infection spreads, as all infection 
does, and can only be cured by the creation of relationships 
which bring with them a thoroughly wholesome atmosphere. 
In the Army esprit de rorps is rightly considered one of the 
fundamental needs of any fighting unit. If the right 
atmosphere exists in a business organisation, the members 
of that organisation will feel that they form a compact 
unit; that they аге, in Biblical language, members опе of 
another, and that whatever affecta one member well or ill 
will, directly and indirectly, affect all similarly. 


Bv order of the Minister of War—the 
Right Hon. Winston Churchill, M.P.— 
| the Technical Supplement to the Official 
Review of the Foreign Press has been discontinued as 
from August 19th. This sudden decision in the direc- 
tion of economy was arrived at under the influence of 
criticism levelled at the undertaking in a leading article 
in The Times. We can only regret the publication of the 
misguided criticism, assume that the writer was unaware 
of the value of the Aerie, and deplore the panic decision 
of the Government to make an appearance of economy. We 
have good reason for knowing that in the early years of the 
war there was a dangerous lack of technical and other in- 
formation in certain Departments of the State, whose 
operations were vital in connection with the war. In 
these, as in some other respecte, as a people we were 
hiding our head in the sand, indifferent in а re- 
markable degree to what was happening in certain 
European countries. А sense of loyalty inclines us not 
to particularise at the moment. The deficiency was 
removed to some extent by drawing upon the specialised 
intelligence and knowledge of the technical Press in 
London ; it was also overcome by the setting-up of the now 
dethroned organisation which developed most usefully at 
a time when there were difficulties attending the efforts of 
the said technical Press to continue its study of Conti- 
nental technical publications. While we, as editors, were 
furnishing information to the State, the State, through the 
restrictive measures of its officials, at times hindered our 
receipt of enemy technical papers—that by the way. The 
Кееш of the Foreign Press was essentially a war measure, 
but in the opinion of many who are capable of judging its 
usefulness, ourselves modestly among them, the publication 
and organisation abundantly proved their value. Our 
readers could judge our appreciation from our practice 
of quoting extracts in the ELECTRICAL REVIEW. We 
understand that the organisation amply proved ita 
value to trade and technical associations апа 
to British manufacturers, and no doubt, though 


The End of a 
Review. 


the Government activity in the matter has come to 
ап end, the good work will be continued by somebody in 
some form. This had actually been mooted before the 
attack and the capitulation. For the present it has “ ceased 
publication —in other words, is as dead as а door nail, 
Mr. Winston Churchill and the Government have secured 
for themselves a reputation for economy—false economy 
effected in haste, and the Whitehall departments are in 
danger of lapsing into their pre-war state of ignorance. 
So learn we those lessons of the war by which Statesmen in 
their orations counsel us all to profit: 

We have no desire that the Government should continue 
its war-time activities in the publication and sale of 
journals, nor do we desire it to relieve the technical Press of 
any of its legitimate functions. But we do most strongly 
object to the manner of its capitulation, as we have termed 
it. It seems to us to be little short of a pretence and a 
sham, and it reminds us of those who strain at a gnat and 
swallow a—124 per cent. award. 

There are some things which are essential for the well- 
being of the State, which it may not be easy to conduct as 
profitable commercial operations. The Surplus Disposal 
Board offers for sale its hundreds of millions value of war 
stores, but apparently an organisation and service of some 
technical value calls for no attention, save to scrap it 
" without leaving a trace." The State nceds an efficient 
Bureau of Information, free from suspicion of private 
interest or control. The absence of such a Bureau midway 
in the war caused some Government offices to make deplor- 
able exhibitions of themselves. We were asked several 
times over by different departments for the self-same 
information on matters of extreme importance, and once 
even by two different sections of the same department. 
The respective inquirers knew nothing of each other's 
search, and the ground had to be covered by us again and 
again. We were impressed very painfully with the need 
for co-ordination of effort. Are we going to fall back into 
our former inefficiency ? 


WHEN visiting power stations one fre- 
quently comes across attempts on the part 
of the engineer responsible for the manage- 
ment of the plant to increase ite efficiency 


by unusual methods. Nometimes the devices he adopts are 
indicated by special circumstances peculiar to his particular 
station, and sometimes they are born of a desire to push the 
application of a well-known principle to its logical conclusion. 
One such attempt which recently came under our notice 
consisted in carrying the heated air from the turbo-generators 
into the boiler room, there to be used as forced draught for 
the furnaces. The idea was primarily to promote efficiency 
of combustion, but a minor object was to get rid of the 
nuisance caused by the delivery of such large quantities of 
hot air into the engine room. It was claimed that a 
perceptible economy resulted from the arrangement. This 
claim we had no means of verifying, but quite apart from 
questions of economy, the disposal of the air in this manner 
avoided a good deal of unnecessary noise in the engine room, 
and, no doubt, made it more comfortable in hot weather. 
Obviously, too, other electrical machinery in the engine- 
room would gain in efficiency and capacity from the cooler 
atmosphere. 

It may be worth while to look into the arithmetic of the 
question, with a view to gathering some notion as to what 
economy could be gained by dealing with the hot air in the 
manner stated. То fix our ideas, we will consider a load 
of 1,000 KW., as the same reasoning can be applied to any 
other load by merely multiplying the results bv a simple 
factor. Suppose, then, tbat a load of 1,000 Kw. is being 
carried with a generator efficiency of 95 per cent. Undersuch 
conditions 50 Kw. of power is being continuously converted into 
heat, and this power is the equivalent of 170,600 B.TILU. 
per hour. Assuming this heat to be all carried away by 
the ventilating air, and making the further assumption that 
the rise of temperature of the ventilating air due to its 
passage through the machine is 25° F., it follows that 
25,000 Ib. weight of air must pass through the machine per 
bour. "This quantity of air is about what would be needed 
for the combustion of 1,590 lb. of coal, and supposing that 
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the station uses 3 lb. of coal per K.w.H., the air coming 
from the generators is sufficient to carry a load of 530 Kw., 
on the assumptions made above as to the temperature rise. 
Alternatively the generator could supply all the air needed 
for combustion with a temperature rise of only about 
13? F. 

It is thus clear that the furnaces could easily take all 
the air passing through the generators, and heat would be 
saved in the station to tlie extent of about 170,000 B.TH.U. 
per hour for every ihousand kilowatts of load carried. 
This, of course, is not much of a saving, as it is only 
equivalent to about one-half per cent. of the coal used. 
Nevertheless, it does represent a slight economy, and even 
if it be treated as negligible, the fact remains that there is 
no better way to dispose of the air than by utilising it 
where air is wanted. The ducts necessary to convey it to 
the boiler house are by no means of a formidable size, and 
with generator casings designed to discharge downwards, the 
ducts can usually be conveniently arranged along the ceiling 
of the basement. 


ON page 254 of our issue of August 


5 22nd we quoted from an advertisement 
Methods from inserted by an American firm in a Rotter- 
America. dam paper, which invited the co-opera- 


tion of a salesman who would pay his 
own running expenses. From a recent issue of The Iron 
Age, we are enabled to discover that this is not the only 
example of a strange but complete inability on the part of 
some Americans to appreciate the conditions prevailing in 
Europe at present. 

Mr. Robert S. Alter, vice-president and foreign manager 
of the American Tool Works, Cincinnati, complains bitterly 
that the American authorities in Belgium are selling 
surplus machinery to Belgian customers, delivered to 
destination, at 10 per cent. below the market value of new 
machinery. His suggestion is that this machinery, which is 
in unused condition, shall be уен to the Germans, so that 
the Belgians may be obliged to buy new. This is indeed a 
remarkable way of appreciating and rewarding the nation 
that stood in the forefront of the war, and bore unaided the 
full force of the first terrific onslaught. 

There is much to be learned, on tlie part of the British 
manufacturer, from careful observation of the American 
habit of mind at the present time. A time of prosperity, 
as we have found in our own case, becomes, with surprising 
speed and ease, a time of laxity and blindness, and the 
signs of the times seem to suggest that our most serious 
competitor in home and foreign markets will be, not fall-fed 
and ultra-prosperous America, but starved and impoverished 
Germany. The German will be obliged to work hard to 
fill his stomach, and the only way by which we can make 
real and steady progress is by excelling him in work at least 
as fully as we have done in war. 


THESE are the initials of the Elec- 
tricity Supply Commercial Association, 
which, as will be scen from an announcement in this issue, 
ів а very lusty infant, and is carrying on a lively campaign 
in the provinces. Originally known as the “Clerical 
Assistants’ Association,“ this organisation was formed іп 
April last year, and has already secured a large metnbership 
— nearly 2,000, we believe—and being the only body 
exclusively representing the commercial and clerical 
staffs in the electricity supply industry, it claims the 
privilege of protecting their interests in respect of 
salaries, working conditions, &c. The Association has 
been successful in securing equitable war bonus awards and 
salaries at several provincial centres, and bas joined the 
Federation of Technical and Scientific Associations with a 
view to obtaining representation on the Whitley Councils 
by joint action; it is endeavouring to safeguard the 
interests of its members by amendment of the Electricity 
Supply Bill, and is taking other steps with similar objects 
in view. The existence of such a body is the natural 
corollary to the national adoption of the principles of the 
Whitley Report, and it should command the support of all 
who come within the scope of its constitution. 


The E.S.C.A. 


THE MAGNETIC FIELD 
ROUND A SUBMERGED CABLE CARRYING 
ALTERNATING CURRENT. 


By H. R. RIVERS-MOORE, B.Sc., A.M.I.E.E. 


IT is interesting to consider the distribution of the magnetic 
field round a conductor carrying alternating current when 
that conductor is adjacent to or surrounded by a partially 
conducting medium. 

There are many ways of regarding the problem, but a 
simple method is to consider the propagation outwards of 
the lines of force during the rise of the current in the 
conductor. In & more or less homogeneous medium these 
lines will take the form of concentric circles, but the higher 
the conductivity of the medium, the slower will be the 
rate of propagation. 

The important practical case is that of two media of 
differing conductivities, such as earth and air or sea-water 


and air, and it is very desirable to know the probable 
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Fig. 1.—SUGGESTED DISTRIBUTION OF MAGNETIC FIELD ABOUT 
A SUBMERGED CABLE CARRYING ALTERNATING CURRENTS. 


distribution of the field near the bounding surface, in 
other words, at the point where the detecting coil is usually 
placed. 

Fig. 1 represents a cross-section of a cable lying in a 
conducting medium—say, at the bottom of the sea—the 
medium being represented by the shaded portion. AB is 
the bounding line, and above this the medium is supposed 
to be non-conducting air. The magnetic lines will propa- 
gate first as concentric circles, but on breaking surface they 
will travel outwards more rapidly through the air, while 
that portion still in the water will continue to travel at a 
uniform rate. This will lead toa general distribution as 
indicated, the full lines representing lines of force as 
regards direction only, without reference to their intensity. 

Fig. 2 represents an experimental determination of the 
direction of the lines of force at the surface of the sea over 
a submerged cable of length great in comparison with the 
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Fic. 2.—SUPPOSED DISTRIBUTION OF MAGNETIC FIELD ABOUT 
A SUBMERGED CABLE CARRYING З AMPERES AT 500 CYCLES 
PER SECOND, DEBIVED FBOM DETERMINATIONS OF THE 
DIRECTION OF THE FIELD AT THE SURFACE OVER A LONG 
CABLE. 


dimensions involved in the test. The depth of the cable 
was about 44 fathoms, and it carried alternating current of 
3 amperes at 500 p.p.s. The field was explored by 
means of a coil of about 300 turns wound on a square 
former 3 ft. square, and capable of rotation about vertical 
and horizontal axes. The plane of the coil was set parallel 
to the direction of the cable, and the coil was then swung 
about a horizontal axis and positions of maximum and 
minimum induction noted by means of a headgear telephone 
connected across the coil. Readings were taken at distances 
every eight yards. The slopes at the surface are indicated 
and imaginary curves added after the manner of those in 
fig. 1. 


if one considers an attempt to localise a submerged cable 
by means of a swinging coil such as has been described, or 
by any combination of coils equivalent to a swinging coil. 


3 


The importance of the indications is at once apparent, 
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When immediately over the cable with the coil swinging 
about an axis parallel to it, maximum induction will occur 
when the plane of the coil is directed towards the cable, for 
it will then be at right angles to the magnetic lines of the 
field. At a distance of only eight yards, however, the 
divergence from this condition will be great. At about 15 
yards the coil will lie horizontally to give maximum sound 
in the telephones, and after this tf wi// point away from the 
cable altogether, until at distances of about 100 yards and 
upwards the maximum“ position becomes vertical, and it 
will be impossible to determine on which side the rans lies 
by the means described. 

Complexity of the Field. Another observation of timoris 
ance is that the field appears to be complex. Owing, 
presumably, to a return current, or to eddy currenta in the 
sea out of phase with the main current, the resultant field 
is rotating or elliptical. This is indicated by the fact that, 


daaa A ana 
do) 2 4» & & & P o9 à 0 um 


ЖЕШИНЕ 


, PON SCHEEN 


ZION 


| | GRE 
* К эй. i "Bn 8 MES 


FIG. 3. 


although positions of maximum and minimum sound are 
observable as the coil is rotated about a horizontal axis 
in the plane of the coil and parallel to the cable, yet 
there is no position of zero sound such as is obtainable 
when the plane of the coil is set perpendicularly to the 
cable. This absence of zero induction persists even to 
distances at which the maximum sound is weak. 

Screening.—In certain tests in which a copper-sheathed 
boat was used, if the boat was turned so that the copper 
bottom came between the exploring coil and the cable, the 
above-mentioned effect was intensified, and it became very 
difficult to distinguish a maximum or minimum point 
at all. 

Buried Cable on Land.—The writer’s researches were 
chiefly confined to the case of the submerged cable, but 
figs. 3 and 4 are of some interest as indicating a similar 
distortion of the field in the case of a buried cable, owing 
to the conductivity of the earth. They also indicate the 
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FIG. 4. 


great disturbance resulting from the presence of metallic 
masses; а matter of special importance in the case of 
search coils carried on steel ships. "The cable was buried 
about 14 in. deep only, and the current had a periodicity 
of 1,000 per second. 

Tn this case, the cable was in the form of a loop of 
limited dimensions, and the test had to be taken near one 
end of the loop, as indicated in fig. 4. 

Fig. 3 shows the positions of the coil for minimum in- 
duction at various points when the plane was kept parallel 
to the cable. That is, it shows the angle of the lines of 
magnetic force. It will be seen that they vary in precisely 
the same manner as with the submerged cable until the 
point is reached where great local distortion results from 
the proximity of an iron screen. 

Fig. 4 indicates the positions of the coil for zero induc- 
tion. The short lines represent in each position the angle 
of the coil to the cable. The arrows indicate the direction, 
und the figures tbe number of degrees that the top edge of 
the coil was moved from the vertical. 


BALANCING AND ALIGNMENT OF THE 
ALTERNATOR’ ROTOR. 


By C. SYLVESTER, A.M.LE.E. 


Тнк balancing of the alternator rotor is not always com- 
pleted in the erecting shop. It is very often necessary for 
the balancing expert to be sent to the site of erection 
of the turbo-generator to try to minimise the whip of the 
shaft, due, in some cases, to an unbalanced rotor. 

The first indication of an unevenly-balanced rotor is 
excessive vibration just as the critical speed is reached. 
This is immediately followed by firing at the points on the 
alternator-end shields, where the rotor shaft projects 
through the shields near the slip rings. The clearance 
between the rotor shaft and the labrynth sectors connected 
to the end shields, in a 6,000-Kw. Curtiss turbo-alternator, 
does not exceed 010 in. If, owing to the whip of the 
rotor, these sectors commence to fire, the subsequent 
operation of balancing is simplified, since both the rotor 
shaft and the labrynth sectors will be marked at the points 
where they have been in contact. The balancing man can, 


therefore, carry out the adjustment of the balance weights 
with much more certainty than would be the case if he had 
no indication other than vibration to work upon. 

The general arrangement for adjusting the balance 
weights on a turbo-alternator rotor is not generally under- 
stood. For the benefit of those who do not know, we 
illustrate the method in fig. 1. 


Here two weights, w, 
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which are really pieces of flat steel, are free to move in 
either direction in their respective grooves. Each plate is 
held in its groove by means of a set screw which is screwed 
into holes drilled and tapped in the end of the rotor. 

Each end of the rotor has two balance weights, во it will 
be seen that a very fine adjustment can be carried out. А 
good man at the job will have no difficulty in perfectly 
balancing a rotor in a very short space of time. These 
balance weights are fitted after the rotor is wound, to make 
up for any unevenness in winding. They have nothing to 
do with the original balancing of the rotor, which is 
balanced both statically and dynamically before the opera- 
tion of winding is commenced. The method of obtaining a 
correct balance is by drilling out metal from certain 
portions of the rotor until a correct, balance is obtained. 

The statica! balance of a rotor is very important, and it 
is found that if a rotor is perfectly balanced statically, 
there will be very little necessity for further balancing when 
it is placed in the alternator, and run up to speed. It may 
be said, however, that it is possible to have out of balance 
masses, such as the balancing plates previously referred to, 
arranged to balance statically, yet they may not be in 
balance dynamically. 

Concerning balancing in general, a great deal has to be 
said for and against the methods of balancing adopted by 
the various firms whieh manufacture turbo-alternators, that 
is, When considering the type of bars used for balancing. 

For very small armatures which have to run at high 
speeds, balancing on knife edges is very satisfactory. 
Larger armatures, say, up to a ton in weight, may ^e very 
nicely balanced on pieces of steel having a circular cross 
section. 

For large alternator rotors, the balancing bars are of 
ample box section. "The safe dimension of a good bar is 
that its depth should be at least one-eighth of its length, 
and the surface on the top of the bar should be sufficiently 
large to support a load, or weigbt. of 1,500 lb. per sq. in. 

Apart from balancing, the alignment of the alternator 
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rotor is, perhaps, the most important feature in connection 
with the erection of a turbo-generator. Of course, every 
effort is made at the works where the machine is manu- 
factured to minimise the trouble or possible errors which are 
likely to occur when the machine is erected in its position in 
a power station. Although these precautions are taken, 
they do not prevent. mistakes being made which are not 
obvious until the machine has been run in, and is actually 
up to full speed. ung 


The writer remembers how, a few years ago, a series of 


events occurred, in connection with the erection and test of 
a 6,000-Kw. turbo-generator, which were very instructive 
to those concerned. This machine was erected in a large 
power station, and, of course, the usual trouble, such as 
easing the turbine thrust block and adjusting the ‘governor 
and valve geat, was experienced when the machine was run in. 

After drying out it was decided to place the machine on 
load. Before this was done, however, a small hole was 
drilled in the end plate of the exciter bearing in order that, 
by means of a depth gauge, any lateral, longitudinal move- 
ment of the rotor, beyond that allowed by the rotor thrust 
bearing, could be detected. 

It must be remembered that the lateral movement of the 
alternator rotor is governed by the following items :— 

1. An error in alignment. 

2. An error in positioning the alternator stator. 

In the case under consideration it was found that up to 
75 per cent. of full load there was no lateral movement of 
the rotor. From 75 per cent. to full load, after two hours' 
run, 2 lateral movement of one-sixteenth of an inch was 
detected. The centre bearing cap which covers one end of 
the alternator rotor shaft and the turbine wheels ” shaft 
and coupling were removed, and the bearings were examined. 
Then it was found that the babbitt metal on the side of 
the rotor thrust bearing had been worn away to the extent 
of one-sixteenth of an inch. 

During the two hours’ run the temperature of the oil 
flowing from each of four bearings, was accurately deter- 
mined, and in no case did it exceed 130° F. This was well 
under the 170" maximum permissible temperature allowed 
by the makers of the machine. 

As above stated, the cause of the trouble was due to one, 
or both, of two items. The position of the stator was first 
checked, and it was found to be in the exact position upon 
the hedplate as marked at the works. Thinking that an 
error had been made, the stator was moved over towards the 
turbine for a distance of $ in. The machine was again run 
up to full speed with full load upon it, and the lateral 
movement was again checked. After an hour's run it was 
found that Ше movement was increasing. It was therefore 
decided that the trouble was due to an error in alignment. 

^ То check the alignment of the alternator and turbine 
rotors i8 not an easy matter, especially when it is considered 
that a long sensitive spirit-level will easily detect an error 
of 0005 in. This can easily be understood when it is 
realised that, apart from machining errors, the weight of 
the turbine and generator will cause the spirit-level to show 
a deflection of sometimes as much ав 005 in., that is, from 
perfect levelling when the bedplate is grouted in, to the 
fixing of the turbine and generator upon it. It is, therefore, 
not wise to rely upon the reading of a spirit-level placed 
upon the machine bedplate, although specially machined 

levelling pads are left upon the bedplate for this purpose. 

In the case under consideration the alignment of the 
turbine and generator rotors was checked by the method 
illustrated in fig. 2. Пеге P is а steel plate cut to pass 
over the floating coupling between the turbine and generator 
shafts. The two edges of the plate, А and в, were accurately 
ground. When the plate was placed in the position as 
indicated in the sketch, it was found that at the point c the 
edge of the plate was not resting upon the rotor shaft. 
This called for packing under the exciter pedestal bearing, 
and jt was found that the insertion of a steel plate one- 
sixteenth of an inch thick was necessary before all four 
edges of the alignment plate were touching the two shafts. 
The rotor and stator shafts were then said to be in perfect 
alignment. 

/ When the machine was again run up to full speed, and 
placed under full load, it was observed that the lateral 
movement was checked, but the oil temperature of the two 


inner bearings was considerably increased, due to the fact 
that the two rotor shafts were not in perfect alignment. 
This may appear to be strange, but it is nevertheless 
true, that to distribute the load over a set of bearings 
having an intermediate bearing it is necessary to set the 
bearings out of line. This rule is practised by the makers 
of turbo-generators and other electrical machines—such as 


motor generators, &c.) To make this more clear, we will 


assume that 1, 2, and 3 in fig. 3 are bearings, and that з is 
a turbine and generator shaft having a total weight of 
20 tons. For the sake of simplicity, it is assumed that the 
weights of the turbine and generator rotors are equal; A is 
the turbine gide and x is the generator side of the machine. 


Now we can treat the two shafts as an elastic beam, since 
there is not sufficient clearance in the spigots of the floating _ 


coupling to allow any deflection of the shafts other than 
would occur if the coupling did not exist. This being so, 
as it is understood that the deflection of an elastic beam is 
in proportion to the load on the shafts, then the middle 
bearing must be set low in order to place more weight upon 
the two outer bearings.) In this case the weight upon the 
centre bearing, provided all three bearings were exactly in 
line, would be about five-eighths of the total load, 12°5 tons ; 


the end bearings would each carry three-sixteenths of the 
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load, or 3°75 tons. Provided that it was decided to allow 
the bearings to be in perfect alignment, then it would be 
necessary for the centre bearing to be at least three times 
the length of each outer bearing. It would also be neces- 
sary to arrange for at least three times the amount of oil 
to flow to the centre bearing, not an easy problem, since the 
oil pressure would have to be increased in order that the 
bearing situated at the extreme distance from the oil pump 
would receive its correct proportion of oil. 


It may be argued that, since the outer bearings are not | 


carrying load in proportion to their design, the amount of 
oil to these bearings could be reduced. This is not so, 
because the amount of heat dissipated by the oil does not 
entirely depend upon the speed and friction of the shafts . 
upon the bearings. The greater part of the heat to be dis- 
sipated is transmitted to the shaft from the turbine or the 
generator. 

It is absolutely essential that the oil temperatare should 
be kept as low as possible. The means available for doing 
this are as follows :— 

1. By regulating the amount of oil through each bearing. 
It is far better to have the temperature of the three bearings at, 
say, 125° F., than to have two bearings.at 115" and the 
other at 145°. 

2. By regulating the amount and temperature of the 
cooling water through the oil cooler. "Town main water is, 
of course, the coolest water to use, but it is very expensive. 
The ordinary circulating water can be, and is, used. Special 
arrangements should, however, be made for further cooling 
it before passing it through the oil cooler. 

In the centre bearings of the turbo-generator previously 
referred to, the oil temperature was increased to .160° F., 
only 10° below the maximum specified by the makers. The 
use of town water to the oil cooler through a 1-in. pipe 
reduced the temperature to 145 F., there being a decrease 
in temperature of 20 at the oil pump. Special cooling 
arrangements for cooling a by-pass supply from thecirculating 
water system reduced the temperature to 150°; this was 
with the power house temperature at 75° F. This was as 
much as could be done with the machine, because it was 
urgently required for service, and as such it was accepted 
by the Corporation concerned. | 

The lesson to be learned from the foregoing remarks is 
that, although a machine may be correctly designed, and in 
some cases partially tested at the works, errors are likely to 
be made which cause the outside erecting staff no little 
anxiety. When errors do occur the obvious thing to do is 
to overcome them in the most efficient and practical manner. 
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IMPORT DUTIES AND ENGINEERING INDUSTRY. 


Memorandum Prepared by the British Engineers’ Association. 


‘WHATEVER may have been the merits or defects of Free 
Trade in the past, the great changes that have taken place 
in the industrial and economic situation throughout the 
world demand a complete reconsideration of the fiscal policy 
of this country in the light of the facts and tendencies of 
to-day, and that some measure of protection, in certain 
cases going beyond mere anti-dumping legislation, vill 
have to be provided for the engineering industry if it is to 
thrive to the extent required to afford any prospect of ful- 
filling the new standard of life expectations of the work- 


people engaged in it.“ 

In the above terms the Council of the British Engineers' 
Association stated the requirements of British mechanical 
engineering industry, preparatory to the appearance of its 
representative, Mr. D. A. Bremner, with other industrial 
representatives, on a deputation to the Prime Minister on 
July 25th. On that occasion Mr. Lloyd George requested 
Mr. Bremner to submit a concise written statement of the 
matter. This was duly forwarded on August 8th, and took 
the form of a memorandum on “ Customs Imports Duties 
in Relation to the Engineering Industry." On August 18th 


the Premier made his lengthy speech on trade policy and 
other subjects in the House of Commons. That speech 
revealed little of the mysterious contents of the much- 
discussed locked box, but it cannot be said that the absence 
of anything new or particularly definite or detailed came as 
a startling surprise to those who had closely followed the 
terms of the various answers that had been given by Mr. 
Bonar Law and Sir Auckland Geddes to Parliamentary 
questions. 

In brief, what Mr. Lloyd George did was to announce 
that import restrictions would cease on September 1st ; that 
proposals would be submitted to Parliament to deal effec- 
tively with dumping ; that the Board of Trade should be 
equipped with emergency powers to check a sudden and 
uudue importation of goods at prices altogether below the 
cost of production in the United Kingdom owing to the 
collapse of exchanges ; and that the Board of Trade should 
have power to prohibit the import, except under licence, of 
goods which are in competition with key industries, 

Two of the chief considerations that arise for those 
interested in the various departments of engineering and 
allied industries will be: —What is dumping ? and what, 
in the Government view, are key industries? As to the 
latter point, we should hardly expect there to be room for 
doubt as to the right of certain departments of the electrical 
and engineering industries to be classed as key or vital 
industries, when we remember some of the dangers that 
brought us so near to calamity in the early stages of the 
war ; the record of national service demanded of engineering 
in bringing about the ultimate defeat of the enemy on the 
sea, on land, and in the air; and the great importance of 
these particular industries in assisting restoration, stabilisa- 
tion, and industrial employment, in these difficult after- 
war days. 

In the Memorandum referred to, Mr. Bremner first states 
that the question of Customs Tariff Reform us a whole 
involves considerations—political, diplomatic, military, 
national economic, and international finance and exchange, 
adding that no one industry, however great, nor any other 
sectional interest, however important, is competent to deal 
with all these considerations, and formulate a national 
policy. What he regards as the proper and only practicable 
course is for each industry, trade, or other sectional 
interest to submit its own special case to the Government, 
„which alone is in possession of the comprehensive data 
and information required for the intelligent examination of 
the problem in its entirety.” We quote the following 
extracts from the Memorandum, in which he states the 
special case for the engineering industry, according to the 
views of the B. E. A. Council :— 


The problem has never been and never will be capable of 
solution by mathematical processes or with a scientific degree 
of accuracy any process whatever. lt will ever be un- 
possible to forecast the net balance of financial advantage 
derivable from any given trade policy. The Government, 
with its expert advisers, and the vast store of information 
at its disposal, should, ‘however, be able to determine the 
essential leatures of the policy that will yield the greatest net 
balance of advantage to British interests. 

Such a policy wil prove to be neither pure Free Trade, 
which we рахе never had, nor unadulterated Protection, but 
rather what may best be termed discriminative protection. 

To-day, it is no longer necessary to advance arguments in 
&upport of the statement that the engineering industry is the 
greatest of all key industries, without which every depart- 
ment of our national life would be paralysed. its main- 
tenance in & state of progressive development is, therefore, 
& vital national necessity. Even if this were not the case, 
and we were merely exercising a free choice of industries to 
be specially encouraged and developed, we would, if we were 
wise, select the engineering industry, because it is a high- 
wage industry, and one of the few atfording any prospect of 
fulfilling to any substantial extent the present-day standard 
of life expectations of the work people. ‘his highly important 
fact has hitherto received but little attention, the publicity 
given to it having been almost negligible. 

Tables are included showing the relative average weekly 
earnings in six classes of manufacturing trades in the year 
1906, and the quantitative importance of the engineering in- 
dustry revealed in the figures for 1913 (exports and imports). 

The trade of the United Kingdom in the produce of iron 
and steel and engineering industries in the year 1913 was: — 


Exports (value f. o. b.) 4130, 673, 748 
Imports (value c.i.f.) 42,652,454 


The magnitude of this export trade is second only to that 
of the textile industry. 

Quite apart from its qualitative importance as a key industry 
these figures show that the engineering industry is an indis- 
pensable contributor to the means of payment for imports, 
and the maintenance of a satisfactory balance of trade. The 
economic situation left in the wake of the war makes it an 
imperative necessity to develop this great vital industry up 
to а standard of wealth productivity hitherto unprecedented 
in this country. If it failed us, what conceivable industry 
could take its place as a means of wealth production and 
high-wage employment for the workpeople engaged in it? 

In view of the changes that have taken place in the in- 
ternational industrial world, it is more necessary than ever 
before that really effective legislative provisions for the pre- 
vention of dumping should be brought into force without 
delay, but, as the Government is definitely committed to that 
policy, arguments in support of it need not be advanced here. 

Some Reasons why Import Duties should be Imposed on 
Engineering Produce.—Owing to the increased wages rates, 
reduced working hours, restricted output, and other causes 
bevond the power of the employer to compensate by bis 
own ability and enterprise, the costs of production in this 
country have reached a point at which our power to compete 
in the export markets of the world is gravely impaired. 

Unless the engineering industry can have a fair chance of 
securing a very large share of the home market, as a stabiliser, 
production on an economical scale, of the required varlety of 
produce, will be seriously restricted, new enterprise will be 
diseouraged, and a high rate of mortality may be expected 
amongst the smaller works and the infant industries started 
since the war began, whereby unemployment would be in- 
creased, and large capital investments sterilised. 

The home market component of the employed industrial 
capacity of the country, i.e., the home market component of 
the industrial " load factor," exercises a powerful influence 
upon the nation’s ability to survive in the struggle for the 
export markets. 

Abnormally high wages costs cannot possibly co-exist with 
an unchecked inducement to the wage-earner to spend his 
earnings on the competitive products of other countries where 
the wages cost per unit of value produced is substantially 
lower. The two conditions are mutually exclusive. 

In addition to wages costs, there are taxation and other 

items in the cost of production, beyond the control of the 
manufacturer, which unfavourably affect our competitive 
Wewer, 
If the manufacturer be unable to sell his goods, either 
abroad or at home, where the cause of his impotence resides, 
his activities must ‘speedily come to a standstill, and it would 
he interesting to know whence his discharged employés would 
expect to obtain the wages which even the engineering in- 
dustry had proved unable to afford. 

Imperial Preference should assist the fortunes of the en- 
gineering industry by increasing its chances of successful 
competition in a large and important section of the overseas 
market, and providing secure ground for the expansion of 
its productive capacity. It is, however, recognised that this 
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question involves many considerations lying outside the 
province of any one industry. 

The memorandum sets forth the following essential condi- 
tions to be fulfilled by a trade policy :— 

The consulwer must be sateguarded from exploitation by the 
protected trades. | 

The export trade must be preserved and developed to the 
greatest possible extent, even at the cost of allowing a rebate 
equal to the import duty on foreign raw and semi-manutac- 
tured materials for re-export in & more advanced etage of 
manufacture. 

Subject to any tariff which may be imposed under a system 
of Imperial Preference, all raw and semi-manufactured mate- 
rials not producible in the United Kingdom should be ad- 
initted duty free. 

lmport duties should be imposed on raw and semi-manu- 
factured materials producible in this country, though not vet 
being produced, provided ibat the facts and circumstances 
warrant the belief that & protective duty will induce their 
home production, but, unless that expectation be fulfilled 
та & reasonable time, the import duty should be with- 

rawn. 

Obviously, the scientific adjustment of import duties for 
protective purposes must be based on the ratio of the cost 
of a given home-produced article, to the cost of a similar 
article of equal quality delivered c.i.f. United Kingdom from 
a foreign country of origin. 

Import duties imposed primarily for the protection of home 
industry, and not for revenue purposes, must be high enough 
to protect, otherwise they merely act as an irritant to all con- 
cerned. Haphazard compromise in fixing tariff rates fails to 
meet the practical requirements of the case. : 

For example, in the case of an article manufactured in 
Japan, and delivered c.i.f United Kingdom port, at a cost of 
£10, as compared with a British home production cost of £20, 
it would be futile to put on an import duty of even 50 per 
cent. ad valorem. The only alternatives in such a case are 
free import or prohibition. Although this hypothetical case 
may be an extreme one, it illustrates the absurdity of much 
that has been said and written about putting on '' moderate '' 
import duties. It also indicates the uselessness of some of 
the tariff schemes prepared by various bodies in which import 
duties of 5 per cent. or 10 per cent., or some other con- 
venient figure, have been proposed, more or less haphazard. 

The fact that, in the cauldron of war, the industrial and 
other economic conditions througheut the world have under- 
gone a revolutionary cange, and have been left in a seething 
state, as yet far removed from the stage of crystallisation, 
makes it extraordinarily difficult to devise a tariff, with any 
certainty that the rates of import duty will satisfy the con- 
ditions of even twelve months hence. | 

A thorough examination of the relevant new facts and 
circumstances and the acquisition of experience must precede 
the formulation of a so-called ‘scientific tariff." This will 
take some considerable time, but the industries of the 
country cannot afford to wait on counsels of perfection. In 
the meantime, it should be quite possible to decide the main 
features of our future trade policy, and devise such a scheme 
of import duties as would safeguard our home industries and 
permit of the withdrawal of the existing import restrictions 
and prohibitions, which, without being a source of any 
revenue, are disliked at home and viewed with suspicion and 
irritation abroad. | 

Subject to such revision by competent authority as may 
be necessary from time to time, these import restrictions and 
prohibitions must, however, remain in force until the Govern- 
ment has declared its trade policy, and they are either with- 
drawn or replaced by a tariff, as the case may be. | 

Subject to military and international political considera- 
tions, the practical merits of a national trade policy must be 
measured by its effects on the employment and earnings of 
the people and of the capital invested in the principal in- 
dustries of the country. А | | 

The decisive test of the economic merits of any given set 
of conditions is the resultant sustained average purchasing 
power of the entire population. conditioned by the mainten- 
ance of an adequate minimum living wage, and the avoidance 
of gross inequalities in the distribution of the fruits of in- 
dustry. 


— 


THE GOVERNMENT STATEMENT AS TO 
TRADE POLICY. 


(IMporT RESTRICTIONS AND '' KEY " INDUSTRIES.) 


Wrru reference to the Prime Minister's statement in Parlia- 
ment on Monday, August 18th, on the subject of trade policy 
the Board of Trade makes the following announcement as to 
the steps which are proposed in connection with imports of 
goods from abroad. | 

Legislation will be introduced when Parliament reassembles 
in the autumn :— 

(a) For the protection of goods manufactured in Great 
Britain and Ireland against dumping by taking power to 
prevent the sale in this country of similar goods beneath their 
price in the country of origin. 

(b) To enable the Board of Trade to check any flood of 
imports (for instance from Germany) that might arise from 
a collapse of exchange so disproportionate to costs of produc- 


tion in the country of origin ae to enable sales to take place in 
this country at prices altogether below costs of production here. 

(c) To deal with unstable key industries in the following 
way :— ME 

A limited nuinber of unstable key industries will be 
scheduled, the products of which will be prohibited from 
inportation into this country except on licence. "US 

Pending legislation, a general licence under the Prohibition 
of Import Proclamations will be issued by the Board of Trade 
having effect as from September 1st, 1919, and authorising the 
importation into the United Kingdom of all goods with the 
exception of those in the following list, which will be treated 
as unstable key " industries :— 

1. All derivatives of coal tar generelly known ae intermediate 
products capable of being used or adopted for use as dyestutis 
or of being modified or further manufactured into dyestuffs. 
All direct cotton colours, all union colours, all acid colours, 
ali chrome and mordant colours, all alizarine colours, all 
basic colours, all ре colours, all vat colours (including 
synthetic indigo), all oil, spirit and wax colours, all lake 
colours, and any other synthetic colour, dyes, stains, acids, 
colour acids, colour lakes, leuco acids, leuco bases, whether in 

, powder, solution, or any other form. 

2. (1) Synthetic drugs (including antiseptics). 

(ii) Synthetic perfumes and flavourings, synthetic photo- 
graphic chemicals, synthetic tamins, esters and acid deriva- 
tives of aromatic hydrocarbons, alkaloids and their ealte 
(except quinine), and various organic chemicals. 

(ii) Analytical re-agents, and various fine chemicals. 

3. Optical glass, including lenses, prisins, and like optical 
devices. 

4. Scientific glassware. 

5. Illuminating glassware. 

6. Laboratory porcelain. 

7. Scientific and optical instruments. 

S. Potassium compounds. 

9. Tungsten powder and ferro-tungsten. 

10. Zinc oxide. 

11. Lithopone. 

12. Thorium nitrate. 

18. Gas mantles and mantle rings. 

14. Magnetos. 

15. Hosiery needles, latch. 

16. Gauges. | 

In addition to the above, in pursuance of the undertaking 
given by the President of the Board of Agriculture in the 
House of Lords on March 19th, 1919, the prohibition on the 
importation of hops will be continued for the present. 

It is not proposed to make any addition to the above list 
unless and unti] Parliament so determine, with the possible 
exception that in the event of the contingency foreshadowed 
in paragraph (b) above arising, it might be necessary to 
euspend temporarily all or any of the imports from the country 
affected by the collapse of exchange. 


Lona TERM CREDITS FOR EXPORT. 


The Board of Trade further announce that an office will 
shortly be opened under management appointed by the 
Board for furnishing sterling credits in accordancé with the 
scheme for assisting the exportation of goods to certain dis- 
organised parts of Europe, which was reterred to by the 
Pnme Minister in the House of Commons last Monday. 
The credits will be based on bills drawn in this country by the 
seller of the goods and accepted by the buyer, and will be 
subject either (a) to the deposit with an approved bank in 
the country of purchase of currency to an amount required 
by the otlice, or (b) to a guarantee of currency of a required 
amount by an approved bank, or (c) to arrangements for the 
handing over of produce of the buying country, or (d) to the 
deposit of securities with the approved bank or the office 
under the scheme. The office will fix periodically the amount 
of currency required to be deposited per £100 sterling, and 
will have power to vary its charges according to the nature 
of each transaction. The credits will continue for euch 
periods as the office may determine in each case, having 
regard to the economic prospects of the country concerned 
and the character of the business, but the maximum period 
wil be three years. The charges for each period of six 
months will be on a rising scale in order to induce early 
liquidation. 

The oflice will be entitled (a) to take over and liquidate 
collateral pledges, (b) to have recourse against the acceptor 
of the bill for any deficiency, and (c) to have recourse against 
the guarantor. The credits furnished will not as & rule 
exceed 80 per cent. of the prime cost of the goods sold, plus 
freight and insurance (including the charge made by the 
office). In special cases, however, at the discretion of the 
executive the amount may be increased, but in no case will it 
exceed the prime cost plus freight and insurance (including 
the charge made by the office). If the proceeds of the Bill 
are less than the prime cost plus freight, plus insurance (in- 
cluding the charge made by the office), the loss represented by 
the difference will be divided between the office and the 
drawer of the bill in the proportion of four-fifths to one fifth. 

Business will be taken only through banks and on the 
reports of hanks, and the aggregate amount of credit to be 
granted will not exceed £26,000,000. 

The area and classes of goods to which the scheme relates 
will be settled from time to time by the Government, but 
credit will not be furnished either for the export of raw 
material or for the sale of stocks held by Government de 
partments. 
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THE WATER POWERS OF THE BRITISH EMPIRE. 


Tue second report of the Water-power Committee of the Con- 
joint Board oi Scientilic Societies states that the importance 
of developing water-puwer resources is beconung to ац in- 
creasing degree appreciated throughout the more progressive 
portions. of the binpire. The British Government has ap- 
pointed a Committee to investigate the water-power resources 
of Great Britain and Ireland; in India two eminent engineers 
have been appointed by the Indian Government to investigate 
the more pruinising sites; in Ceylon the water-power question 
Is being considered. by а committee appointed by the Ceylon 
Government; in British Guiana the discovery of large deposits 
of bauxite has suggested a possible and immediate use for 
the enorinous water powers which the colony possesses; jn 
Canada the Government and community are fully awake to 
the necessity of such developments; in Australia a preliminary 
Investigation ordered by the Government of New South Wales 
has been commenced, and in "Tasmania. developments аге 
progressing as fast аз conditions permit. A great desire to 
prowote hydro-electric schemes is manitesting itself in New 
Zealand, and the Government is actively interesting itself in 
the investigation of promising schemes, and in the Kast 
Atrican Protectorate, Government sanction has been obtained 
for the appointinent of a special water engineer to organise 
& bydrometric survey of the Protectorate. 

The couunittee draws attention to the intense interest in 
the development of their hydraulic powers, which has been 
in the immediate past, and is at present being shown by tlie 
majority of the European States. This has been largely due 
to the great demand for power for the manufacture of muni- 
tions, combined with the general world shortage of coal. In 
the countries at war, the normal development has been 
accelerated in a very large degree. Thus in France since the 
end of 1915, some 350,000 н.р. has been actually put into corn- 
inission or is 1n process of active development, and by the end 
of 1921 the country will have at least 1,600,000 H.P. under 
control, as compared with 750,000 H.P. before the war. ln 
Italy concessions totalling over 250,000 н.р. are already under 
Way, and it is estimated that schemes totalling 2.000.000 H. p. 
will be in operation in a few years. In Norway, Sweden, and 
Switzerland large developments have been in train, while 
in Iceland a hydro-electric scheme contemplating the develop- 
anent of over 1,000,000 н.р. from the River l'jorsaavasdraget 
is planned by an Icelandic company. In Spain various large 
projects are under consideration, including one on the Douro 
which is estimated to be capable of giving some 350.000 н.р. 
In Bavaria a large projeet has been initiated to be financed 
in part by the State, in part by the various towns interested, 
and in part by existing stations; the total cost of the &cheme 
is about 78 million marks. In Wurtemburg, Saxony, and 
Prussia the State is to participate in the development and 
adiministration of electricity works. In Austria some 433 
falls, with an aggregate average yield of 1,900,000 xw., have 
been surveyed; of these 17 have been secured outright, while 
seven additional concessions are pending. ‘The aggregate of 
these 21 gchemes totals 135,000 KW. Other large hydro+vlectric 
schemes have been planned, and include an installation. of 


some 75,000 KW. on the Talebor River, and one of some 
120,000 Kw. on the Wallsee. 

The note in the first report relative to the electrification of 
railroads requires amplification in view of recent developments. 
In the United States, 440 miles of the Chicago, Milwaukee, 
and St. Paul Railway, comprising 590 miles of single track, 
have already been electrified, while contracts for the electrifi- 
cation of other sections of the line have been let, and on the 
completion of this work the total length of electrified track 
on the system will be about 460 miles. Electric power is 
obtained from hydro-electric stations. 

In France much of the line of the Compagnie du Midi in 
the region of the Pyrenees has already been electrified with 
the aid of water power, and the electrification of trunk lines 
in many other countries is at present under consideration. 

The figure quoted in the first report of the Committee for 
the water horse-power developed in the United Kingdom is 
much too low. The latest available statistics ehow that 
approximately 172,000 B. H. p. is developed in comparatively 
small units in the various industries, and, as this does not 
Include the hydro-electric stations at Kinlochleven, and in 
North Wales, the total developed power is apparently ap- 
proximately 210,000 B. H. p. | 

Some information has now been obtained relative to the 
water powers of British Guiana. The principal available 
water powers lie on the Essiquibo River, with its tributary 
the Potaro, the Mazuruni River, and the Cuyuni River. On 
the Potaro River, the Kaieteur Gorge has a total drop of over 
1.000 feet. The Kaieteur Fall itself has a vertical drop of 
over 740 feet, the width of the head of the fall being about 
400 feet when the river is full In times of exceptional 
drought, however, the width shrinks to 50 or 60 feet. 

No actual measurements have as vet been made bv the 
Governinent of the colony, but it js evident that the potential 
water power of British Guiana is extremely large. Thus 
the Kaieteur alone at the fall and gorge, assuming a mean 
depth of 10 ft. over the fall, offers possibilities of 9.5 mil- 
lion B.H.P. The power developable in periods of drought, 
assuming & width of 60 ft. and a mean depth of five fect, 
would be about 125.000 B. H.. As very extensive deposits of 
bauxite have been proved in British Guiana, the country 


would appear to be exceptionally well situated for becoming 
an nnuportant producer ol alumunium for the рте. 

Ilyuro-electrical. development in Canada bus attained a 
stave fur in advance of ibat as yet obtannng qn any other 
part of the Tanpire, and tbe information. given in the first 
report ot the counnittee as to the organisation existing iu 
the dominion for the collection of Information as to Water 
resources and their developments is wmplited in the second 
report. TE 

‘She Hydro-electric Power Commission of Ontario, in initiat- 
ing à new development at Niagara, has issued specifications 
that show a notable increase in the size of units to be eru- 
ployed. This is known as the Clippawa-Queenston develop- 
ment. The water will be brought from beyond the Falls 
along a canal 13 miles in length, now under construction, 
and the total capacity will be 300,000 H.P. Specifications have 
been issued for four single-runner vertical turbines of 52,500 
н.р. each, at 305 ft. head and 187.5 R.p.M. "lenders have been 
received from three well known American firms. The genera- 
tors will be of 45,000 kilovolt-amperes capacity at 80 per cent. 
power factor, 25 cycles, 12,000 volts. ‘These turbines will be 
considerably the largest ever built. The highest powered 
machines now in operation are believed to be the two 22,500- 
н.р. units at 163 ft. head of the Washington Water-l'ower 
Co., Washington, L.S.A., with an overload capacity of nearly 
25,000 H. p., and the largest in dimensions the nine 10,800-H.v. 
units, at 30 ft. head, of the Cedar Rapids Manufacturing and 
Power Co., St. Lawrence River, Quebec, Canada. The highest 
powered vertical turbines аге the six 20,000-H.P. units of 
the Laurentide Co.. at Grand Mere, Quebee, Canada. ‘This 
Commission initiated, organised, and operates what is believed 
to be the largest electric transmission system in the world. 
It has ten systems in operation in Ontario. The largest is 
that known as the Niagara system, which now supplies 115 
municipalities with a total population of nearly 1,000,000, the 
greatest length of transmission from the source of power 
being 274 miles and the main line voltage 110,000. Including 
the other nine svstems some 225 municipalities are supplied 
by 3,000 miles of transmission lines. 

A complete census of hydro-lectrie developments through- 
out Canada has been completed bv the Dominion Water- 
power Branch in co-operation with the Dominion Bureau of 
Statistics, and shows a total of 2.305.310 hydro-electric Н.Р. 
now developed. ‘This is an increase of nearly 33 per cent. 
over the less complete figures given in the first report of 
the committee. The increase in the last eight years has been 
126 per cent. This brings up the developed hydraulic н.р. in 
Canada to 976 per 1,000 of the population. "The most recent 
figures available for the United States indicate less than 
400 H.P. Respecting capital cost, an analysis of the returns 
for 70 representative hydro-electrie stations with an aggregate 
capacity of 746,000 II. P., omitting real estate, transmission, 
and distribution, shows an average total construction. cost 
of £14 48. per installed turbine H. p. 

The chief electrical engineer of New South. Wales estimates 
that 300,000 H. P. is continuously available from 18 schemes 
already investigated or partially investigated. The chief 
powers аге on the Snowy River (187,400 H. p.); the Clarence 
(100,000. M..); and the Tumut, Shoalhaven and Nymboida 
(euch about 10,000 H. .). 

In Victoria the large scheme for utilising the available 
Water powers between the Kiewa and Snowy Rivers is still 
under consideration, It is estimated that the scheme will 
give more than 100,000 n.r. at an estimated total outlay on 
а pre-war basis of £575,000. 

The Tasmanian Government hydro-electric department is 
continuing its policy of surveying, as opportunity permits, the 
more promising sites. At present the principal purchasers 
of power from the hydro-electric department are the Hobart 
Corporation for tramways and general municipal require- 
ments, the Electrolytic Zine Co., and the Hydro-Electric 
Power & Metallurgical Co., Ltd., which has installed works 
for the manufacture of calcium carbide. The present capacity 
of these works is 5,000 tons per annum, but it is proposed to 
increase this. It is estimated that the electrolytic zinc plant 
muy eventually absorb up to 26,000 н.р. ‘There appears to be 
every prospect of a ready demand for all the hydraulic power 
which can be developed by the departinent. 

In Papua, or British New Guinea, taking all the rivers of 
any size, with their tributaries, in the Central, North-Eastern, 
Kumusi, and Mambare Divisions, it is estimated that the 
available horse-power would be somewhere in the vicinity of 
6,000,000; and if the huge river systems in the Gulf, Delta, 
and Western Divisions were included, JU million н.р. would 
be well under the mark. 

In addition, it is estimated that the occupied territory of 
German New Guinea affords possibilities of between 7 and 
Jo million H. p. 

А great desire to promote hydro-electrie schemes is mani- 
festing itself in New Zealand. ‘The success which has attended 
the hydro-electric works at Coleridge is apparently having 
considerable intluence in favour of constructing other power . 
schemes throughout the dominion, A scheme for the develop- 
ment of three important sites in the North Island has been 
prepared. From these it is proposed to develop 130,000 H. p. 
requiring à plant capacity, in the main power stations, of 
160,000 H.P. The scheme is intended to render power avail- 
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very householder in the island and for any industry ; 
xoi for Aan linà electrification, light railways, and for 
and other mines. The. sources mentioned are capable of 
supplying much more power than it is proposed to develop 
under the present scheme. Various new industries depending 
on the supply of electrical energy are either started or are 
proposed, and it seems clear that the Government will be 
drawn into extensive hydro-electric development for the 
whole of the dominion. | ^ ce 

In Rhodesia a gauging of the Zambesi at a point five miles 
above the Victoria Falls shows that the volume of water was 
11.750 cu. ft. per second. It is estimated that the available 
fall is 315 ft., which would correspond to an output of about 
350,000 B. H.P. , o 

In East Africa three projects, each of about 2,000 H.P., are 
being negotiated within 50 miles of Nairobi, and numerous 
smaller projects are being developed. In 1918 Government 
sanction was accorded to the appointment of a special water 
engineer to organise and carry out, so far as funds may allow, 
a hydrographic survey of the protectorate. 

The committee emphasises the fact that an adequate supply 
of suitably trained engineers is essential to the attainment 
and maintenance of such a position in the hydro-electric 
world as is commensurate with the importance and capacity 
of the British engineering industry. It attaches great im- 
portance to the early provision of training facilities in one 
or more of the engineering schools in this country. 


—— ED 


ELECTRIC TRACTION IN MINES. 

Some progress has already been made in the installation of 
electric locomotives working from the, pit mouth, and, in cer- 
tain types of mines, into the main galleries, but it is not 
possible to take the large locomotives into the smaller 
galleries. There are certain prejudices against the use of such 
means of transport in mines, particularly coal mines, where 
there is risk of explosions due to sparking. It is believed, 


Fic. PET ENTRANCE TUNNEL. 


however, that these prejudices will eventually be overcome as 

b ould not be a difficult matter to render safe a self con- 
tained battery locomotive. | 

oth Modern Transport and the Commercial Motor, from 
which the following particulars are taken, recently described 
some interesting experiments now being made at the iron-ore 
mine recently opened at Irthingborough, Northants, by the 
Ebbw Vale Steel, Iron and Coal Co., Ltd. At this mine con- 


Fic. 2—A LARGE Evecrric Mixe Locomorivsg. 


ditions resemble those generalty. prevailing in America, as the 
a to the workings.is practically on the level, having 
bored into the side of a hill. The workings are 

rj conched by a tunnel (fig. I), within which there are two 
way tracks of 3-ft, gauge, over which loaded trucks are 


drawn to the calcining plant by large American electric loco- 
motives (fig. 2) which draw current at 250 volts from overhead 
wires extending down the tunnel. From the workings 
trucks are hauled to the main (overhead) system by means of 
self-contained battery tractors manufactured by British 
Electric Vehicles, Ltd., of Southport. We described some of 
this firm’s trucks on page 136 of our issue of August Ist. 

The tractors are charged’ at a charging station situated 
‘three-quarters of a mile within the mine. The initial charg- 
ing current, supplied by a converter, is 34 amps. diminishing 
to 7 amps. at the end of the charge; the time taken for a full 
charge being roughly seven hours. Each B. E. V. locomotive 
hauls one truck, which weighs 15 cwt. unladen and З tons 
10 суе. when full, so that the actual weight of iron’ ore 
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Fic. 3.—B.E.V. Tractor IN MINE GALLERY. 


carried on each journey is 2 tons 15 cwt. Up to the present 
the experiments with tbe B.E.V. tractors have, we under.. 
stand, proved satisfactory. Fig. 3 shows one of them passing. 
the mouth of a gallery. | | 

The tractor battery consists of 24 cells of the Ironclad 
Exide I. M. V. 6 type manufactured by the.Chloride Electrical 
Storage Co., Ltd. To facilitate handling, the battery is fitted 
in four trays and housed in two compartments at each end 
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Fic. 4.—ELEVATION AND Pian or B.E.V. BATTERY TRACTOR. 


of the tractor, as shown in fig. 4. The motor is specially 
designed for traction purposes; all gear wheels are machine 
cut and case-hardened, and ball bearings are fitted to all. 
moving shafts. 

The drum type controller will stand currents up to 150 amps. 
continuously, and will give three speeds in either direction. 
The length of the tractor is 6 ft. overall and the wheel base 
only 2 ft. 4 in., so that it can easily negotiate sharp curves. 
At Irthlingborough the tractors run on a 3-ft. gauge, but thev 
сап Бе built for any gauge from 19 in. upwards. The rated 
speed is 6 M.P.H. when light and 5 w.r.H. when loaded: the 
rated mileage being 20 mileg on one battery charge, but oy 
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boosting the daily mileage can be increased to approximately 
30 miles. The tractors are capable of hauling a load of 10 tons 
on the level or of 3 tons up a gradient of 1 in 40. We under- 
stand it has not been possible so far to compile any statistics 
of costs of transport by tractor compared with animal or 
human means of propulsion, but battery tractors possess 
undoubted advantages, and they will probably play an im- 
portant part in the haulage of coal and ore in mines in the 
future. 


——— EE 


CABLE AND WIRELESS SERVICES- 


EMPIRE Press UNION’S REPORT. 


In response to an invitation from Lord Milner’s Committee, 
appointed to deal with the subject of improved cable tacilities, 
the Kmpire Press Union selected a sub-committee to offer 
suggestions for that object. Though the sub-committee con- 
sisted of gentlemen immediately connected with the Dominions 
and Indian Press, its deliberations were intended to cover the 
needs of the general public as well as those of the newspapers. 
We give below a brief abstract of the sub-cominittee's report. 

The commercial classes and the Press have suffered together 
during the past four years of cable chaos. The Eastern cables 
suspended, for a time, the transmission of messages at Press 
rates, and Press messages sent to the Antipodes on the already 
overcrowded Pacific cable were so heavily delayed as to be 
almost worthless when they arrived at their destination. The 
newspapers were not spared this disappointinent. though they 
used tbe full rate of 3s. a word for the majority of their 
communiecations—a charge of five-fold the Press rate tariff. 
On the Eastern service the Government wordage rose from a 
pre-war average of 3,000 words a day to over 50.000. For 
папу weeks the Eastern route was so heavily loaded with 
work for the Far East, and chiefly for the Government, that 
the Eastern companies declined to take any Press or public 
messages to the southern hemisphere. India was long ago 
deprived of the old Indo-European line, and was compelled 
to take many cable messages through America and Japan; 
the whole Australian service was thrown upon the Pacific 
route of a single wire line. Now that the war has ended, 1t 
is possible to consider how an improvement can be brought 
about. An extension of the wireless system has many advo- 
cates; wireless has great potentialities, and it has already 
made great strides. It is for the Government to settle whether 
wireless should be in public or in private hands. India has 
an efficient internal svstem for the uses of the Government, 
but no regular connection with the world systems. The 
erection of at least one station of very high power would put 
all India into communication with high-power stations in 
other parts of the world. There is so great urgency for 
improved cominunications that as a provision of large wire- 
less stations can be more speedily effected than the laying 
of long sea cables, this committee recommends that no time 
be lost in deciding how an extension of the wireless system 
will meet the needs of the hour. Wireless messages from 
Carnarvon have been picked up by relatively small apparatus 
in Australia; also small receiving instruments in operation 
in India obtained the first authentic news of the German 
losses in the Jutland fight by picking up wireless messages 
of the German Government. This committee 1s assured that 
the world connnunications by wireless would be greatly 
facilitated if extra powerful stations were built in India, 
Australia, Montreal, and Vancouver. But it may be some 
vears before transmission of messages by wireless can approach 
the certainty that 18 now attamed on cables, and however 
good wireless may prove to be, cables are not likely to be 
supplanted. Unfortunately, the cables have to make up 
great leeway. The Eastern Co. hopes to finish. a new cable 
from England to Gibraltar before the end of September. It 
has & project on hand for an additional cable from Malta, 
down the Red Sea to Singapore, and it 18 hoped that in two 
or three years this work will have been completed. If eub- 
ventions have increased commercial communications by mail, 
it is reasonable to expect that a well devised systein of cable 
subvention will also be fruitful of good results. It was by u 
sound svstem of subvention that the Pacific cable was brought 
into existence, and the flow of traffic is now sufficient to 
relieve the guarantors of all responsibility. Without that 
means of communication, the world would have been paralysed 
during the war; the Pacific cable was able to carry not onlv 
the messages of the Australian Government, but it proved of 
treat assistance to home authorities when the Eastern cables 
were overcrowded, or broken down. It is a marvel that the 
Pacific cable has lasted seventeen years without a fracture 
in its deepest part. Tinfortunately. the Pacific cable has 
one long unbroken stretch of 3,950 miles, which section con- 
stitutes the bottle neck of the whole service. In order to 
make sure of that route being maintained, a new cable should 
be laid throughout—from Bamfield to Norfolk Island. and 
certainly. in the first instance, from Bamfield to Fanning 
Island. This would be an important link in the ‘ All Red ” 
route which the Empire Press Union has advocated for 
several years; the necessity of the All Red" route is ad- 
mitted by every authority. It may be considered that the 
Government's acquisition of the German cable to America via 
the Azores. now extended to Halifax, is sufficient for the 
Atlantic link of that route. But it 18 not а quick cable, and 
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it is in the hands of the bureaucratic Post Office. When the 
large number of American-owned cables that cross the Atlantic 
are remembered, and the favoured treatment ot American 
Press inessages, it is surely not too much to hope that a 
British Empire cable will soon be laid from Ireland to New- 
foundland, whatever use may be wade of the newly acquired 
cable via the Azores. ‘I'he link from Halifax to Bamfield 1s al- 
ready covered by the Pacific Cable Co. s lease of the Canadian 
Pacific Railway wire. ‘hat wire is not a Government pro- 
perty; it works well westwards trom Montreal, but between 
London and Montreal there is frequent trouble. It is a matter 
for consideration whether the Pacitic Cable Board could not 
take over the ex-German cable, via the Azores, from England 
to Halitax. Since the armistice, and notably this spring, up 
to 1.000 words a day were sent under the Зь. rate. For two 
or more months the Eastern Co. could take no public or Press 
cablegrams ot any kind. Owing to the breakdown of several 
of its wires, the company was unable to handle anything 
more froin London than the very heavy Government messages. 
Another important improvement in the cable service that 
would be welcomed would be the creation of an urgent 
rate between England and Australia. ‘Thirty-one countries 
accept urgent " telegrams; these messages take precedence 
of other private telegrams, and are charged for at triple rates. 
Great. Britain is not among the 31 countries referred to. This 
is a matter of great importance to the public as well as to the 
hewspapers. 

‘To sum up, the committee suggests that :— 

1. Immediate steps be taken to improve the existing cable 
services bv reducing the wordage of Government messages, 
and otherwie relieving the present congestion on the wires. 

2. Every possible assistance be given Бу the Government 
to the cable companies to enable them to expeditiously repair 
their lines. 

3. An adequate system of wireless be established as soon a 
possible. 

4. A second cable be laid without delay, as a part of the 
'" All-Red " scheme, from Bamfield) to Norfolk Island, and 
1 in the first instance, from Bamfield to Fanning 
sland. 

5. Better use be made of the ex-German Atlantic cable. 

6. Subventions be granted with a view to reducing cable 
and wireless rates, in order to encourage intercommunication 
between all parts of the Empire. 

7. The deferred Press tariff should be resumed, and extended 
as soon as possible to South Africa and India. 


THE ELECTRICITY SUPPLY BILL. 


In view of the interest which has been excited by the Home 
Secretary's having withdrawn his amendment, by which the 
words ' less depreciation’? were to be omitted from the 
purchase clause of the Hill, the following extracts from the 
Parliamentary Debates" will give our readers the official 
facts of the case. 

On the orders for the day for July 31st, the Home Sevre- 
tary's amendment stood as follows:— - 

Clause 7, page 5, lines 5 and 6, leave out less deprecia- 
tion.“ 

During the debate on that dav the following occurred :— 

Mr. SHortt (Home Secretary): ... If you take compul- 
sorily away from а concern its generating station, and it can 
be shown you thereby cripple the rest of the concern, that 
is an exceptional circumstance, and practically the only ex- 
ceptional circumstance which we had in mind... . If the 
companies are prepared to accept some such words as those 
with the same meaning, and to submit to be bought up less 
depreciation, I am more than content. 

Later on in the morning the following was moved by Mr. 
G. BarLFOUR : In sub-section (2), paragraph (b), after the word 
‘depreciation ” (" less depreciation "") to add the words * but 
with the addition of a sum as compensation for any Чашане 
chown to have been sustained by any company, body, or 
person due to the severance of the generating station or mam 
transmission line.” 

Major Barxes moved as an amendment to the proposed 
amendment at the end, to add the words, * always having 
regard to the value of the obligation in sub-section (5) of 
this clause.“ 

Words, as amended, there inserted. [The Home Secretary 
did not move the amendinent standing in his name. 
Tt would appear that there was a misunderstandinn—the 
Поте Secretary being under the impression that Mr. Balfour's 
amendment was in substitution for his amendment, whereas 
Mr. Balfour and others contended that it was in addition 
and not in substitution therefor. J | 

On August Sth Mr. G. BarrouR moved in sub-section (2), 
paragraph (h), after the word * depreciation ” (“and the 
acquisition of the site thereof, less depreciation "), to insert 
the words, ‘ but including an additional sum as compensation 
for the unexpired tenure of such generating station or main 
transmission line." This amendment, he said, goes on the 
same lines as the amendment which stood in the name of the 
Home Secretary, and which has been removed from the paper. 
I think we have a right to raise the point. 

Mr. SHORTT: Quite so. 
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Mr. BALFOUR: It was on the paper the last time the com- 
mittee sat, and we were left under the impression that the 
matter would be covered by the Home Secretary. 

Mr. SHortr: It was agreed that the two amendments were 
not to be moved. | 

Mr. BALFOUR: We did not discuss any of the amend- 
ments. It is quite possible that there was some mis- 
understanding. I am quite ready to admit frankly that 
it is possible, and I can quite see why the Home Secretary 
possibly did think I meant his other amendment to_be 
amended. I said во. The hon. Member for Oxford (Mr. 
Marriott) crossed to ask this question, and returned to say 
it was quite understood that the other amendment would 
stand. 1 frankly, admit that in my desire to facilitate pro- 
ceedings, and being a new member you will understand the 
difficulties under which a new member labours in these 
proceedings—I have been the cause of putting the committee 
to some trouble in, the matter. But the committee will agree 
that, no matter how much trouble we are put to, and however 
unfortunate J may have been in causing it, it would be a 
disaster if we should pass the purchase terms on which every- 
one is to be settled with in the future on any basis which 
is unjust and unreasonable. That is why I have put this 
amendment down again in manuscript. I have endeavoured 
to assist the Government on all occasions to prevent them 
being in the position of inserting in this Bill anything which 
would look like extracting the maximum terms from the 
companies. I desire to see the Government take the minimum 
terms which are fair, just and equitable. The Home Secre- 
{агу put down an amendment in which he stated he was 
willing to pay the cost of the generating station and the main 
transmission line without any deduction for depreciation. 
Before the war you have £100 invested in a generating station. 
Under 1888 terms to-day you would pay £220 or £240 for that, 
less depreciation. If you take off depreciation from that you 
would arrive at a figure of from £160 to £900, according to 
the newness of the station. That is under the terms of pur- 
chase which any local authority would have to pay at the 
date of maturity. That would save the State from £60 to 
£110. The Home Secretary refuses to give £100 for a legal 
claim of from £160 to £900. He is adopting an entirely unfair 
position. Is he going to withdraw from that position? If 
not, it is nothing but plain, brutal robbery... . 

[Amendment negatived.] 
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“CORRESPONDENCE. 

Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The Manufactnre of Rheostats. 


I notice in the current issue of the Review under the head- 
ing New Electrical Devices, &c.," some interesting informa- 
tion under the title Improved Rheostats.'' 

1 agree with your remarks that these resistances were made 
entirely in Germany prior to the war, and it is perhaps well 
known that Messrs. Ruhstrat, of Gottingen, were the largest 
makers. 

I am particularly interested in the illustration under fig. 2, 
as I happen to know that the particular article shown is of 
original German manufacture, and has never been made 
in this country up to the time of writing, and to me it seems 
unfortunate that a foreign production should be illustrated 
in your journal in connection with text which would tend 
to lead the public to believe that it was of British design and 
manufacture. 

Further, the use of fire-enamelled and other forms of steel 
tube, wound with superficially oxidised wire, and slate rheo- 
stats having wire wound in grooves cut in the edges, together 
with the use of graded windings, were all introduced by 
German firms several years prior to the war, and cannot be 
considered as modern improvements. 

I want it to be clearly understood that I am interested in 
the manufacture of these types of regulating resistances, and 
use all the features above cited, and therefore I am naturallv 
desirous that the trade and public should know that my firm, 
in common with other manufacturers, have copied and not 
originated these particular features. T 


Ruislip, August 25th, 1919. 


[ Messrs. Isenthal & Co. inform us that the pamphlet from 
which we derived the illustration. fig. 2, on. p. 236 of our last 
1ESUue was sent to us in error: it is not in circulation, and has 
been superseded by Section II. of their new catalogue, which 
19 now 1n preparation. The rheostat illustrated in fig. 2 was 
never sold in this country. While both tubular and slate 
rheostats were of German origin, we are informed that manv 
. bave Been сш оет n the British-made pat- 

rns which have been place n 
Тош Boa Rao Ree Jo ee Menag: 


L. F. Fogarty. 


AN AEROPLANE FACTORY LIGHTING. 


THE importance of good lighting in factories is universally 
recognised in theory, but is often ignored in practice. It is 
possible by improvements in artificial lighting to increase 


production by 11 per cent., to decrease spoilage by 25 per 
higher 


cent., to reduce accidents by 25 per cent., to achieve a hi 
standard of workmanship, to maintain daylight efficiency 
throughout the night shift, and generally to increase the 
efficiency, comfort, and satisfaction of employés. 

The points summarised in the previous paragraph are not 
merely disputable arguments, they are facts which represent 
the considered opinion, not only of the majority of gressive 
factory owners, but also of the British, French, and American 
(Governments. Moreover, the total operating cost of an arti- 
ficial lighting installation on the most up-to-date lines, includ- 
ing interest on investment, depreciation, maintenance, and 
power cost, is roughly one-half of 1 per cent. of the wages 
bill, so that even if good lighting costs a little more than 
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Fio. l.—SorwiTH ARHO LANE Factory SHOWING GENERAL 
LIGHTING. 


bad lighting, it is obviously uneconomical to waste com- 
paratively expensive manual labour in order to save a few 
pence in lighting costs. 

During the war close attention was paid to this question 
of lighting in all munition and aeroplane factories, because it 
wag realised by the authorities that without efficient illumina- 
tion maximum production was absolutely impossible. A 
good example of artificial lighting scientifically designed 
to meet the requirements of maximum 24-hour production is 
afforded by the installation in the Sopwith aeroplane factorv 
at Ham Common, Surrey. In the wartime manufacture of 
aeroplanes the two chief considerations were speed and accu- 
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Fic. 2.— MAIN Bay or Facrory SHOWING UNIFORMITY OF 
LIGHTING. 


racy of production, and in order to ensure these characteristics 
it was obviously essential that the artificial lighting should 
be adequate, comparatively shadowless, and entirely free from 
glare. In the case of the Sopwith factory these illumination 
qualities are assured by the use of Mazda half-watt type 
lamps in B. T. H. Industra’’ eemi-indirect fittings equipped 
with opalescent reflector bowls. The large main bays, shown 
in our illustrations, are lighted by 1,000-watt lamps, in pendant 
type fittings, suspended at a height of 30 ft., апа 42 ft. apart. 
ш galleries 300-watt lamps are used, also in semi-indirect 
ings. 
. The average illumination intensity throughout the factory 
is 3.5 ft. candles, which is amply sufficient for every process 
involved in the manufacture of aeroplanes. A study of the 
illustrations, which are reproduced from untouched photo- 
graphs taken by the unaided light of the Mazda units, will 
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indicate the approximate uniformity of the illumination, and 
the absence of hindering shadows. 

. This installation is a good example of modern industrial 
lighting practice. General lighting is employed because it is 
the only practicable method in large shops in which it is 
desired to have uniform illumination over the entire area, 
including passages and alleyways, so as to give complete 
freedom in the location of machines and work benches. And, 
of course, a general lighting installation is considerably easier 
and cheaper to install and maintain than a local lighting 
system with innumerable small units involving & constant 
risk of breakage. | 

The need for maximum production i8 as great now as it 
was at any time during the last five years. Good lighting, 
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` Fic. 3.—Inpustra SEgMr-INDIRECT FITTING. 


which did so much to aid production during the war, is of 
equal value to peace-time industry. 

Fig. 1 shows the general lighting with 1,000-watt Mazda 
half-watt lamps in Industra semi-indirect fittings in the 
main bay of the Sopwith aeroplane factory. Fig. 2 is another 
view of the main bay, showing the uniformity and compara- 
tive shadowlessness of the lighting, while fig. 3 is the B.T.H. 
* Industra " semi-indirect fitting, as used in the installation. 

The lamps and fittings used in the Sopwith installation 
were manufactured by the British Thomson-Houston Co., Ltd., 
of Rugby. 


REVIEWS. 


Papers on the Design of Alternating Current Machinery. Bv 
С. C. Hawkins, M. A., S. P. SMiTH, D. Sc., and S. NEVILLE, 
B. Se. Pp. xv + 392, 97 figs. London: Sir Isaac 
Pitman & Sons, Ltd. Price 188. net. 


This book is a collection of four papers dealing with the 
design of slow-speed and high-speed alternators and of in- 
duction motors. It is not intended to constitute a complete 
treatise—as would be impossible in a volume of the size—but 
deals with the theory of the subject generally, and with some 
of the more difficult problems of design in particular. There 
is little co-relation between the papers, but the authors con- 
sider that they have an added value if read in the sequence in 
which they are presented. 

The book is of a class that cannot be too heartily 
welcomed. All its authors have undoubted academic qualifica- 
tions, and in addition, at least two of them are engaged in 
the actual designing for commercial pur S of the class of 
electrical machinery with which they deal. There is thus 
the happy combination of the application of the academic 
mind to the solution of the practical problem, and of equal 
importance, the practical mind applied to the academic 
problem. Designers of the old school who achieve success 
as much by inspired guesswork as by philosophy may look 
somewhat aekance at the wealth of detail with which the 
authors concern themselves, particularly on the subject of the 
turbo-alternator. With the large and expensive modern turbo- 
alternator, however, the importance of forecasting the be- 
haviour of the machine with the greatest possible accuracy 
cannot be over-estimated, and any development of designing 
procedure that aims at such a result is completely justified, 
even though some additional work is involved. The two 
determining factors of this policy are the very low cost of 
designing a large alternator, compared with its value, and the 
virtual impossibility of making alterations once the machine 
м built. With smaller machines, errors of design can often 
be corrected by rewinding some part or by improving the 
ventilation, but after the modern turbo-alternator 1s completed 
any effective alteration involves complete reconstruction, at 
disastrous expense. The work of the autbors, therefore, in 
aiming at the most precise methods of design is entirely 
praiseworthy. | 

The book contains much that is original, and no designer 
or advanced student who takes his work seriously can afford 
to be without it. The first paper is by Dr. Smith, and deals 
with the general theory and design of alternators, and there 
is worked out the design of a slow-speed alternator and of a 
turbo-alternator. Dr. Smith has the happv gift of being able 
to present the very complicated subject with which he deals 
in & very clear and readable form, and few etudente or 
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designers can fail to profit by reading this paper. The eame 
remarks apply to the fourth paper, also contributed by Dr. 
Smith, on the subject of the theory and design of the in- 
duction motor. The second paper, written by Mr. Hawkins 
and Mr. Neville, deals with the magnetic circuit of the turbo- 
alternator with & cylindrical rotor, and with the shape of the 
flux wave. With the very high magnetic densities in the 
rotor of the modern turbo-alternator, the accurate determina- 
tion of the exciting current is of vital importance, and the 
thorough and logical manner in which this difficult subject 
is treated constitutes an important addition to. the little that 
has so far been published. Mr. Neville contributes the third 
paper on the subject of the magnetic calculations for tapered 
teeth and for slotted structures generally. For the most 
part the work is quite original, and Mr. .Neville is to be 
congratulated on his achievement. The paper has the hall- 
mark of clear and logical thinking, and furnishes striking 
evidence of how precision is now taking the place of approxi- 
mation in modern machine design. А i 

It is regrettable to see such an excellent book marred by 
a number of inaccuracies that the exercise of a little more 
care could have prevented. A drawing is given in the first 
paper of a 2,000-kw., 3,000 R. P. x. turbo-alternator, arranged 
for axial ventilation. There is shown a small duct for the 
air inlet, and one of exactly similar size for the air outlet, 
and a calculation shows that if there passed through the 
machine the volume of air that the author specifies, the 
velocity through the two ducts would need to be about 
18,000 ft. per minute—an impossibly high value, having 
regard to the path of the air flow. The fact of the author 
providing for a mean air velocity through the axial ducts in 
the machine of about 4,000 feet per minute, shows that he 
has no lack of knowledge on the subject, and to anyone 
familiar with this class of machine it }s fairly clear that there 
has been an error of draughtsmanship, the stator shown 
being in every way of the conventional pattern for radial 
ventilation instead of being arranged for axial ventilation. 
Moreover, although a correct drawing of the stator segment 
is given in another illustration, fig. 18b, it is incorrectly 
shown in fig. 18. In the same paper there is given a drawing 
of a 750-Kw., slow-speed alternator, fig. 13, showing the 
poles, the rim and the wheel centre cast integrally in steel 
with the hub unsplit. Тһе diameter of the pole circle 19 
nearly seven feet, and the probability of an unsound casting 
due to cooling contraction would be considerable. It 15 
unsatisfactory to put forward such a design for students and 
others to copy. The stator segment in this drawing is also 
ehown incorrectly. In the last paper there is given a drawing, 
fig. 18, of a 100-н.р. induction motor. The design of the 
bearing has been arranged for a split bush-and split housing, 
but these parts are shown unsplit, and 1t would be practi- 
cally impossible to assemble the motor. Screws are provided 
for adjusting the bearing bracket to give a uniform air-gap. 
but the brackets are registered without. clearance on tbe 
stator frame, and so the object of the screws is defeated. 
Moreover, the adjusting screws are provided at the slip-ring 
end, but not at the driving end—another oversight. 

The fact that the book will be read -widely by students 
should have impressed the authors with the importance of 
avoiding any expressions likely to mislead the inquiring but 
inexperienced mind. There is, however, à number of state- 
ments that are likely to be misunderstood. In the first paper 
the author would lead his readers to believe that the alterna- 
tor driven by a water turbine has to be especially constructed 
because its normal peripheral speed is so much greater than 
that of the engine-driven alternator. 'This statement may be 
true in some cases, but the main reason for the difference 
in construction lies in the great overspeed of about 80 per 
cent. of a water wheel against only 20 per cent. or less with 
an engine. In the same paper, when speaking of a cast-iron 
rim for an alternator rotor, the author states that the poles 
„must be bolted on, whereas it would appear that he really 
means to say that steel poles and a cast-iron rim cannot be 
cast integrally. It is an unfortunate statement to put before 
& student since there are other and perhaps preferable 
methods of attaching poles to a rim, that do not involve the 
use of bolts. 

When calculating the stator core loss, the author employs 
an empirical formula of which the origin is not given. Now- 
adays, designers work to the total loss figures furnished 
by the core steel makers. and whatever may be the imper- 
fections of such a method, it constitutes the only convenient 
means of comparing one quality of stecl with another. With 
the various qualities of core steel now available at widely 
different prices, it is one of the designer’s responsibilities vo 
decide between quality and price. No reference is made to 
this matter, and the omission is the more imnortant because 
the author uses the same values in the loss formula for the 
core steel for a turbo-alternator as for a slowaspeed alternator, 
thus implying that the same quality should be used for the 
two cases; in general such would not be the case. The 
section that deals with mechanical stresses gives a table show- 
ing the factors of safety іп the various parts of the turbo- 
alternator rotor, but in the absence of the minimum per- 
missible values the table can have but little value to those 
who may consult it for the purpose of acquiring information. 
Also, the stresses are calculated at the normal running speed. 
and no reference is made to the much greeter stress at the 
test over-speed. On page 196 the radius of gyration is re- 
ferred to as the radius of the centre of gravity." When 
dealing with the important subject of the ventilation of a 
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turbo-alternator, the author says: The problem of the 
Air supply in a turbo-alternator does not resolve itself so much 
into what we want as to what we can get under the given 
conditions of head and resistance to air-flow." The designer 
has the head of alr somewhat under his control, and the other 
factor, the resistance to airflow, is practically altogether 
under his control. The head of air is regulated by the rotor 
diameter, and providing ducts to permit of the tlow of the 
necessary volume of cooling air is one of the most vital factors 
that the designer needs to observe. It is therefore decidedly 
wrong for the author to tell his readers that the air-flow 1s 
not regulated by the designer. | 

A feature of the book is that it is prefaced by a list of 
symbols. Anyone who has been concerned with symbols for 


electrical work must be too well aware of the many dift- 


culties involved to be very critical, and there would have 
been little to “ү on this subject had it not been for the hope 
expressed by the authors that the list they give will be 
adopted by other writers. A careful examination of the book 
gives the impression that this ambitious hope is not likely to 
be realised, since the authors are quite unable themselves to 
adhere to the list. given. Dr. Smith departs from the list 
occasionally, prmcipally with regard to subscript letters, and 
presumably these departures are accidental. Mr. Hawkins 
und Mr. Neville, however, both break away from the list 
quite openly, and Mr. Neville even gives a list of his own. 
To take a typical case, r in the general list stands for 
reactance "; in. Mr. Neville's list it stands for width of 
slot, but as actually employed it expresses '' width of 
tooth." For a.list of symbols to have any value it must 
be entirely dependable, so that when the book is consulted 
in a hurry the meaning of all the symbols given in the 
formule can be found without fail by referring to the list. 

The book is well printed, is singularly free from misprints, 
and has the type of binding that a reviewer at least appre- 
clates, that causes the book to remain fully open at any page 
without the use of paper-weights. 

The imperfections, to some of which reference has been 
made, are of very small importance compared with the great 
merit of the book. The book should be in every technical 
library in the country, and should be at the elbow of every 
student who seeks to master his subject, and of every de- 
signer concerned with the production of important electrical 
machinery.—S. F. B. 
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A SUGGESTED BRITISH EMPIRE 
d .PATENT LAW. 


THe following report of a committee on patent law amend- 
ment, which was adopted by the Council of the INSTITUTION 
OF ELECTRICAL: ENGINEERS on July 14th, appears in the July 
issue of the Journal :— 

Numerous schemes for enabling patent protection to be 
secured expeditiously and at a reasonable cost in the whole 
ог in certain parts of the British Empire by means of a single 
patent have been proposed from time to time, but most of 
these, though at first sight apparently sound and likely to be 
beneficial, have. tbe serious practical drawback that to make 
them effective would involve radical changes in the existing 
Statute Laws оѓ. the different parts of the Empire. 

. The scheme outlined in this report aims at carrying out 
what should be the main objects of any Empire Patent Law, 
viz. :— | | 

. Low cost. 

. Ease of application throughout the Empire. 

. Reciprocity. | | 
No change involved in the existing laws of the Empire. 
5. Adherence to the scheme optional by any Dominion. 

Under this scheme any person may obtain an Empire patent 
covering as шапу of the British Dominions, Colonies, De- 
pendencies, and Protectorates, collectively referred to in this 
report, for convenience, as territories, as he may select, by 
making application to the British Patent Office. The fees 
payable will be the sum of the existing local Government 
fees in the selected territories, plus such small fee as may 
be charged by the Britsh Patent Office to cover the expense 
of carrying out its part of the scheme. The application will 
be examined and the patent granted in the same way as 18 
an application for a British patent, and the specification when 
printed wil bear the names of the selected territories in 
which it is effective. Thereafter the patent will be assimilated 
with the domestic patents in each of the selected territories, 
and will be subject to the local laws in such territories 
for the determination of validity, infringement, and all other 
questions affecting letters patent after grant. | 
In the appendix. will be found a list of the 48 Dominions, 
Colonies, Dependencies, and Protectorates of the Empire 
which have their own separate enactments for granting 
patents. MEAM 

It is clearly desirable in the interests of inventors and of 
the public and industry generally that the cost and trouble 
of securing patent.protection throughout the Empire should 
be materially reduced. | 

Careful consideration has been given to the suggestion that 
a patent should be qbtainable covering the whole of the 
British Empire in the same way that a patent in the United 
States covers all the States in the Union, but there are wo 
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many difficulties connected with such a echeme that it is 
not telt any practical result can be expected of any attempt 
to elaborate a proposal along such lines. It is believed that 
the present scheme is practical, and has the merit that it 
can easily and immediately be put into operation without 
disturbing the existing laws in the various territories in the 
Empire. wu 

It is assumed that usually an inventor will apply for a 
patent first in that part of the Empire in which he is 
domiciled or has his business or manufacturing establishment, 
in order to secure wthout delay protection for his invention, 
and it is not proposed that the existing Patents Acts or 
Ordinances in the various parts of the Ewpire should in any 
way be disturbed. (This, however, does not mean that the 
Governments of the various Dominions, &c., should not be 
urged to amend their laws so that they may all be made as 
uniform as possible in at least their principal provisions.) 

The scheme proposes that in each territory & short Act or 
Ordinance should be passed to the effect that any Empire 
patent which has been made applicable to such territory 
shall be received and treated by it in all respects as though 
such patent were a patent which had been granted under 
the territorial Patent Law. This is important, for otherwise 
there would exist two classes of patents, and difficulties might 
arise in interpreting them in the Courts and elsewhere. The 
fact that the form of the specification and claims of the 
Empire patent might differ somewhat from that of the 
сас patent should not give rise to any practical diffi- 
culties. | 

It is obvious that euch an Empire patent as is proposed, 
in order to secure uniformity, which is essential, must be 
issued from one centre, and that centre it is suggested should 
be the British Patent Office. 

It is recommended that the Empire patent should be 
applied for and issued in the same way as a British patent. 
Where & British patent has been applied for or obtained, 
the Empire patent will be a duplicate of it. M 

An applicant residing in any part of the British Empire 
may apply for a patent either in his own Dominion (being a 
Dominion granting a patent) or in any other part of the 
Empire granting a patent, and shall have a sufficient period 
—18 months is suggested—from the date of his first application 
in any part of the Enipire in which to apply for an Empire 
patent. An Empire patent if applied for within such period 
shall have a priority date as of the date of application for 
the corresponding patent first filed in any part of the Empire. 

This provision should not give rise to any difficulties, as 
the practice would follow that of. applications for petenta 
under the International Convention, which gives a period 
of one year within which applications may be filed in any 
of the countries belonging to the Convention.. | 

To carry out the scheme it would be desirable to establish 
an Empire patent department of the Patent Office in London, 
in which all applications for Empire patents would be filed, 
and the appropriate fees paid, in respect of the selected parts 
of the Empire. To this department would also be paid at 
the appropriate times such renewal fees as may be necessary 
for keeping the Empire patent in force in such, parts of the 
Empire as the patentee desired to maintain the patent. The 
Empire patent department would transmit through the 
appropriate channels the fees received and due to each of 
the Dominions, &., in respect of the. Empire patents issued, 
and also the renewal fees, if any, paid on such patents to 
keep them in force. | " D. 

It is urged that whilst it would be highly desirable for 
all parts of the Empire to adhere to this scheme for an 
Empire patent from the outset, it is not necessary that the 
adoption of the scheme should be delayed until this has 
been achieved. | Valuable progress would result if certain 
parts only of the Empire decided to adopt it at first, and 
power were given to other parts of the Empire to adhere 
to the scheme at a later date. MD a tee 

It is strongly recommended that the Empire natent should 
rest on its own foundation in each part of the Empire. This 
naturally follows from the suggestion that the Empire patent 
should be assimilated with the domestic patents in the various 
parts of the Empire, and read and interpreted in accordance 
with the law and practice obtaining in each part of the 
Empire. If, for example, in an infringement or revocation 
action or like proceeding in the United Kingdom or ш any 
Dominion, the patent were declared invalid, this should not 
affect its validity in another Dominion in which the validitv 
of the patent was not attacked or in which such an attack 
failed owing to the circumstances being different. These are 
substantially the conditions which obtain at present in respect 
of the separate patents issued by the various Dominions. | 

As to the fees payable in respect of the Empire patent, it 
would be very desirable for the various Dominions to agree 
on & scale of reasonable fees to be payable on application 
for a patent and at uniform times for the renewal of the 
same during its term. It is realised that the fees payable 
at present in respect of both these conditions vary considerably 
in the different Dominions, in some of them being very 
reasonable and in others inordinately high, and that he 
amount of fees payable do not in some cases correspond in 
amount with the extent of the territory covered or the volume 
of the trade in a patented article which may reasonably be 
expected to be done in connection therewith. However, for 
the same reasons that the establishment of an Empire patent 
has been advocated along the lines contained in this report, 
and in order that objections to the early commencement of 
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the echeme may n@ be raised by the various parts of the 
Empire on the ground of loss of revenue, it is suggested 
that the fees payable in any of the Empire territories should 
remain as they are at present. It is believed, however, that 
the reduction in fees which is recommended would be more 
than made up in the total amount received by the greatly 
increased number of patents applied for in the various 
Dominions under the present scheme. | 
It might be suggested that if the fees in the various 
Dominions are not reduced no great reduction in the cost 
of protecting an invention by patent in the Empire under 
this scheme would result. This, however, is not so, as the 
cost at present is not so much due to the Government fees 
payable as to the expenditure necessary in preparing, filing, 
and proseeuting an application for a patent separately in 
each of the Dominions. 
W. M. MORDEY, 


Chairman of the Committee. 
June 21st, 1919. 
APPENDIX. 


Impire Dominions, c., having their own separate 
cnactments for granting patents. 


Australian Commonwealth, Bahama Islands, Barbados, Ber- 
muda, British Guiana, British Honduras, British Solomon 
Islands Protectorate, Canada, Ceylon, East African Protec- 
torate, Egypt, Falkland Islands, Federated Malay States, 
Fiji, Gambia, Gibraltar, Gilbert and Ellis Islands Colony, 
Gold Coast Colony, Grenada, Hong-Kong, Hyderabad, India, 
Jamaica, Johapur, Johore, Kedah, Kelantan, Leeward Islands, 
Malta, Mauritius, Mysore, Newfoundland, New Zealand, 
North Borneo, Nigeria, Nyassaland Protectorate, Rhodesia 
(Southern), St. Helena, St. Lucia, St. Vincent, Seychelles 
Tslands, Sierra Leone, South Africa (Union of), Straits Settle- 
„ Trinidad and Tobago, Uganda Protectorate, 

anzibar. 


BUSINESS NOTES. 


Coastwise Trade. In consequence of the withdrawal of 
coastwise steamers а large volume of traflic has been diverted 
from sea to rau, with the result that the railways are now 
burdened with traffic which they have not previously carried. 
The absence of normal coastwise shipping facilities is impeding 
the transport of the food supplies of the nation, of the raw 
materials needed in our mills, tactories, and workshops, and of 
our manutactures for export, and thereby the cost of living is 
advanced, the re-establishment of our industries and com- 
merce 1s retarded, and the dittculties of tinding employment 
are increased. In these circumstances there is urgent necessity 
to relieve the railways of such traffic as can reasonably be 
carried coastwise. The continued application of pre-war rates 
to the carriage of goods by rail offers strong monetary in- 
ducements to traders to use the railways for all goods, includ- 
ing those which can be sent forward as conveniently coastwise, 
but the unrestricted use of the railways is interfering with 
the flow of trattic through the ports, and thereby placing 
limitations on both imports and exports. There is therefore 
urgent necessity to use to the full the coastwise services, but 
they can only be reestablished on a pre-war footing by being 
assured of a reasonable amount of regular traffic. Full ser- 
vices cannot be maintained if they have to depend on the 
carriage of casual traffic which is from time to time shut 
out by the railways. To meet these difficulties the War 
Cabinet have given directions to the railway companies that 
no goods which have been imported foreign, or which are 
intended for export foreign, shall be carried by rail between 
points which can be effectively served, in whole or part, by 
coastwise carriage. For this purpose schedules of traffic will 
be prepared by the Home Trade District Transport Com- 
mittees in consultation with representatives of the railway 
companies on those committees, and all goods included in 
such schedules (whether transhipment goods or otherwise), 
wil be carried, in whole or part, coastwise, at the freights 
and charges then current, and on the terms and conditions 
set forth in the Sailing Bill, conditions of carriage and/or 
Bill of Lading Form then in common use for other similar 
cargo carried coastwise. 

The difference between the freights and charges so paid 
(other than demurrage), and the amount of the railway ratea 
and charges which would have been payable if the traffic 
had been carried by rail will be refunded by the Railway 
Executive Committee or their agent to the trader by whom 
the payment has been made. All applications for refunds 
must be lodged within three months of date of forwarding 
of the traffic. All persons having goods to forward under this 
arrangement must lodge an application in the form annexed 
with the Home Trade District Transport Committee for the 
district from which the goods will be consigned, and must 
follow the directions given by that committee as to the route 
and means by which the goods are to be forwarded. Traders 
will greatly facilitate the prompt carriage of goods by lodging 
their application forms at least ten days before the goods 
will be ready for shipment. The districts for which Home 


Trade District Transport Control Committees have been 
appointed, and the address of each of such committees, to 
which all communications are ќо be sent, are given below. 
This arrangement is entirely of a temporary nature, and 
subject to termination at any time. 

Номк Trape District TRANSPORT COMMITTEE. 


Bristot (covering the Bristol Channel).—Secretary, Mr. E. А. Clark, 25, Great 
George Street, Park Street, Bristol. ‘Phone 4720. 


Giascow (covering West of Scotland).—Secretary, Messrs. Purdie, Glen & Co., 
55, West Regent Street, Glasgow. 'Phone, Douglas 1 у А 

Hews, 1 the Humber and East Coast Ports). — Secretary. Мг. I. W. 
Prickett, Land of Green Ginger, Hull. Phone : . 

Lrir (covering Edinburgh and East Coast of Scotland).— Secretary, Mr. G. C. 
Duff, 8/9, Commercial Street, Leith. ‘Phone 002, 603 and 604. 

LONDON. Secretary, Mr. O. C. Baylis, 1, Seething Lane, E.C.3. ‘Phone, 


Avenue 4826. 

MrRsEY (covering Liverpool, Manchester, Birkenhead, and West Coast Ports). 
Secretary, Mr. J. W. Lester, 211, Tower Buildings, Liverpool. Phonc. 
Central 6335. 

Nr wcasrix (covering the Tyne and Tees).—Secretary, Mr. C. E. Hull, Mer- 
сапе Chambers, Newcastle. Phone, Central 898. 


The Profiteering Controller.—The President of the Board 
of Trade has appointed Mr. W. J. Hands, O.B.E., to be Controller of 
the Profiteering Act Department. All communications in con- 
nection with the administration of the Act should be addressed to 
the Controller, Profiteering Act Department, 1, Queen Anne's Gate 
Buildings, Westminster, S.W.1. (Telegraphic address, Profactdep, 
Vic. London.) : 


G.E.C. Boy Scouts’ Summer Camp.—The G.E.C. Boy 
Scout Troop (184 Midland), which consists of ! Witton " boys, held 
its Summer Camp this year during August holiday week at Hun- 
stanton, the camp being pitched on the golf links adjoining the 
beach. Favourable weather was experienced, and the 51 members 
who attended had a good time. A full programme of events was 
carried out with a maximum of success, These included a troup 
cricket match, Cricket Match v. Dunlop Scouts, athletic sporta, 
Football Match r. Dunlop Scouts, boxing tournament, excursion to 
Sandringham, and last, on the evening before the return, a camp 
concert. Every credit is due to Scoutmaster W. Wilson for the 
success of the camp. 


Fire.—Fire occurred on August 20th in the electric 
motor house at the works of the Redheugh Sheet Iron and Steel 
Co. Gateshead. The building was gutted, and the whole of the 
electrical equipment rendered useless. 


Non-Ferrous Metal Industry Act.—A list of further 
additions to licences granted under this Act was published in the 
London Gazette for August 19th. 


Bankruptcy Proceedings. — Ceci. Saunt NATHAN, 
99, New Bond Street, W., company director, &c.—The creditors under 
this failure met by adjournment at the London Bankruptcy Court 
on August 22nd, before Mr. F. T. Garton, Official Receiver. A 
statement of affairs was submitted showing total liabilities £5,482, 
of which £5,065 is expected to rank, against assets 108. 8d. ‘The 
debtor formerly carried on a contracting agency business for the 
Brush Electrical Engineering Co., and also on his own account 
at 39, Victoria Street, Westminster. He has also acted as director 
or otherwise of a number of companies, including Engineering 
Proprietary. Ltd., Ives Engineering Co., Ltd., Draycott Engineering 
Co., Ltd., Weldon Engineering Co., Ltd., Associated Aircraft Co., 
Ltd., Motor Maintenance, Ltd. (lately Tooting Aircraft, Ltd.), Air- 
craft Consolidated, Ltd., Cowper-Coles Aircraft.Co., Ltd., and Wm. 
King & Son, Ltd. The debtor attributes his position to the failure 
of Engineering Proprietary, Ltd., to discharge its liabilities. In 
the absence of any offer or resolution, the. case was left in the 
hands of the Official Receiver to be wound up in the usual manner. 


Stamped or Pressed Metal-Wares Trade.— The 
London Gazette for August 26th publishes a notice of the intention 
of the Minister of Labour to make a special order applying the 
Trades Boards Acts, 1909 and 1918, to the above trade. 


Pateut Restoration.—An order has been made restoring 
Letters Patent No. 6,887 of 1913, granted to W. B. Good & Robesi, 
Ltd., for " An Automatic Morse Recorder." 


The Change-Over at Armstrong, Whitworth’s. —MEssks. 
Вів W. G. ARMSTRONG, WHITWORTH & Co., LTD., have issued 
through their Central Commercial Department, 8, Great George 
Street, Westminster, S. W. I, a fine brochure of between 50 and 60 
pages, describing the company’s war-work in the production of 
battleships, guns and gun carriages, naval gun mountings, ammu- 
nition, cartridge cases, fuses, shipbuilding, aviation, aeroplanes, 
airships, &c. A brief concluding chapter alludes to the extensive 
scheme of reconstruction and re-arrangement of the works at 
Elswick, Scotswood, and Openshaw, for the supply of commercial 
products on a large scale, including turbine and internal com- 
bustion engines, engineers’ tools, and machine tools. The engine 
works department has been amalgamated with the firm of A. & J, 
Main & Co., Ltd., as Armstrong, Main & Co., Ltd., and the motor- 
car department with Siddeley-Deasy & Co., Ltd., as the Armstrong, 
Siddeley Co., Ltd. | 


Liquidation.— WEDMoRE ENGINEERING Co. (1919), LTD. 
—Winding up voluntarily with Mr. W. Johnstone, Perivale,” 
Cornwall Avenue, Church End, Finchley, as liquidator. 


Book Notice.— Proceedings of the American Institute 
of Electrical Engineers.” Vol. XXXVIII, No. 8. August, 1919, 
New York: The Institute, Price $1. 
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The Birmingham Fair.—Firms who intend taking space 
at the British Industries Fair (Birmingham), which is to be held 
from February 23rd to March 5th, 1920, should send in their appli- 
cations without further delay, in order that the grouping scheme 
may be carried out to their satisfaction. Communications should 
be sent to the General Manager, British Industries Fair (Bir- 
mingham), 1920, Chamber of Commerce, Birmingham. 


The Engineers’ Amalgamation Scheme.— According to 
Press reporta, meetings - were held on Monday in London and Liver- 
pool in support of the scheme for amalgamating the A. S. E. and 
other engineeriny Trade Unions in one body, to be known as the 
Amalgamated Engineering Union. The Manchester Daily Dispatch 
says that the A.S.E. report for 1918 shows that the membership 
exceeds 312,000, and the totul funds aggregate £2,033,000. If the 
present scheme goes through, there will be in the new Union 
500.000 members, and the funds will amount to £3,500,000. 


Strike at Halifax.—From the Leeds Mercury we gather 
that a strike has been in progress during the past six weeks at the 
works of the Campbell Gas Engine Co., Halifax, the employment 
of ex-Service men as trainees being the ground of the disagreement. 
It is stated that the company last week issued an invitation to thoee 
disapproving of the strike to resume work not later than Sep- 
tember lst, with the guarantee that if they were expelled from 
their Trade Union for so doing, similar benefits to those they 
would have had by remaining in the Union would be forthcoming 
through the company. An Approved Society, it was indicated, 
would be established under trustees to ensure this. On the top of 
the standard rate of pay the company would institute an individual 
bonus system of payment on output. 


Catalogues aud Lists.— MESSRS. Simplex CONDUITS, 
LTD.. of Garrison Lane, Birmingham, have just resumed the 
publication of their house magazine, /nstallation News. No. 1 of 
the new series is dated August, and it mentions, as a matter of 
historic interest, that Simplex becomes of age this year, the 
company having been formed in 1898. "There are editorial notes, 
comments predicting a boom in electric domestic appliances, and 
" Remarks at Random," by Simple Simon. The Simplex Roll of 
Honour gives the names of 19 men who fell, out of a total of 124 
employés who joined the Forces. There are some observations on 
better conduit wiring, and some appropriate after-war notes. 

SIEMENS BROS. DyNAMO Works, LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.—12-page illustrated list fully 
describing the Zed” fuse system, showing the various patterns 
and tabulating prices, weights, dimensions, &c. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, Е.С. 4.—Catalozue of Freezor electric fans (V Section, 
tenth edition, 28 pages), the contents of which have been revised, 
bringing the list into line with prevailing conditions. Stocks of 
the more standard lines are held, and manufacturing facilities 
for the production of the remainder are being speeded up. A 
general description of the Freezor fan is followed by illustrated 
particulars and prices of desk and bracket-patterns, ceiling types, 
centrifugal fans, exhaust fans, wall and porthole pattern, and of 
automatic shutters and speed regulators. 

Messes. WALTER JONES & Sons, 64, Victoria Street, London, 
S.W.1.—Illustrated sheets showing electric power station buildings. 
aeroplane sheds, engineering oflices, and other premises erected 
by them. 


New French Companies.—The Société pour l'Etude du 
Chemin de Fer Métropolitain de Marseilles has been formed at 
Paris, with a capital of 300,000 fr., for the construction of an 
underground railway at Marseilles. 

Under the style of L'Installation Electrique, a company nas 
been formed at Paris, with a capital of 250,000 fr., to carry ont 
electrie installations. 

The Société Hydroélectrique des Dranses is the style of a concern 
started at Paris, with & capital of 262,500 fr. 

The Société Francaise Electro-Radiologique has just been formed 
for the manufacture in particular of radlioelectric medical 
apparatus, and also generally of electric and mechanical appliances. 
The company's capital is 300,000 fr., and its offices are at Paris. 

The Société d'Electricité et Gaz du Nord has decided to increase 
its capital from 35,000,000 fr. to 40,000,000 fr. 


Electrical Exhibition at Turin.—On the initiative of 
the Turin branch of the Associazione Elettrotecnica Italiana, an 
International Electrical Exhibition is to be held at Turin in the 
spring of next year. The exhibits will be confined to household 
fitmente—lighting, heating, and small motors, with accessories. 
A model house is to set forth the varied applications of electricity 
to domestic purposes. 


Patents and the Peace Treaty.—Article No. 307 of 
the Treaty of Peace provides that a period of one year from the 
coming into force of the Treaty shall be granted to the nationals 
of the contracting parties for compliance with the obligations 
prescribed by the laws of the respective States for the protection of 
industrial rights, and Article No. 308 extends the time within 
which foreign applications under the International Convention for 
which it is desired to obtain the priority of a British application 
must be lodged to a period six months after that date. The 
Chartered Institute of Patent Agents therefore points out that 
patentees should decide whether they wish to protect, in any of 
the countries concerned, inventions which they have patented since 
August 1st, 1913. The Board of Trade has sanctioned the payment 
of fees to Germany, Austria, Hungary, and Turkey in respect of 
patents, designs, and trade marks, 


Australian Industrial Developmeuts.—According to a 
Sydney newspaper dated June 30th, Standard Waygood Hercules, 
4 pro to extend its business, and to manufacture in 
Australia the whole of its requirements, except possibly wire-rope 
and wrought-iron piping, two articles which require an expensive 
plant, of which the output could not be absorbed in Australia. It 
hopes to be in a position to manufacture generating plant, such as 
that for want of which some of the electric supply stations cannot 
overtake the demand for their output. The company has 
accordingly acquired a controlling interest in G. Weymouth & Co. 
Proprietary, Ltd., of Melbourne, and Mr. George Weymouth, 
founder of that company. has gone to Sydney to join the board and 
to take charge of the manufacture of electric motors and generating 
machinery, 


Amalgamation of Tube Companles.— According to the 
Financial Times, a company has been formed, with the title Tube 
Investments, Ltd., for the purpose of combining, by an exchange 
of shares, the interests of Accles & Pollock, Ltd., Credenda Conduits 
Co., Ltd., Simplex Conduits, Ltd., and Tubes, Ltd. Messrs. Babcock 
and Wilcor, Ltd., will acquire 100.000 shares, and their managing 
director, Mr. J. Kemnal, has joined the board of the new compeny. 
The nominal capital is £1,250,000, equally divided into 7 per cent. 
cumulative preference and ordinary shares of £1 each. The first 
directors of the new company are :— 

Arthur Cbamberlain (chairman), director of Tubes, Ltd. 

James Rollason (deputy-chairman), director of Tubes. | 

J. Herbert Aston, chairman and managing director of Tubes and director of 
Credenda Conduits. 

C. T. Barlow, joint managing director of Accles & Pollock. 

James Kemnal, managing director of Babcock & Wilcox. 

T. Pollock, chairman of Accles & Pollock. 

L. M. Waterhouse, managing director of Simplex Conduits. 

The directors of Simplex Conduits state that negotiations between 
the companies have been conducted on a broad basis. Due weight 
has been given to pre-war and war conditions and to the post-war 
prospects of each company. 

Arrangements have been made with Tube Investments authorising 
the directora of Simplex Conduits to pay an interim dividend of 
£2 5s. 2d. per cent., free of tax, on the ordinary shares of Simplex 
Conduits for the 12 months ended July 31st, 1919. A bonus of 
£2 88. per cent., less tax, will be paid on the preference shares. 
It is not anticipated that any further distribution will be made for 
the above period. | 


The Prospects of Japanese Competitiou.—Our con- 
temporary, the Engineer. quotes the following concluding remarks 
from an address to the London Chamber of Commerce by Mr. E. F. 
Crowe, Commercial Counsellor to his Britannic Majesty's Embassy, 
Japan :— 

The danger from Japanese competition is not serious, provided 
that we get back soon to normal conditions, and that our output 
is not unreasonably curtailed or profiteering allowed to go un- 
checked. The fact that Japanese industry is in a state of transi- 
tion from the cottage to the factory must, for some time to come, 
affect the quality of her goods. Her labour, though plentiful, is 
not very efficient. Even its apparent cheapness may not perhaps 
continue for long, as the cost of living is rising and wages must 
necessarily advance. There is comparatively little research work 
being done, and many of the industries have not emerged from the 
imitative stage. Japan has practically no iron mines, and she is 
dependent on foreign sources for nearly all the important raw 
materials she requires, with the exception of silk and copper. Coal 
she has, but it is very expensive. Moreover, means of communi- 
cation are somewhat defective, and seriously hamper the develop- 
ment of trade and industry on a large scale. Against those 
disadvantayes must be set the fact that she is able with her labour 
—costing, at a rough estimate, 14s. for males and 9s. 4d. for 
females for a 70-hour week to turn out goods which, even though 
of inferior quality, are considerably cheaper than British articles ; 
they are generally of a non-competitive nature, as they are of a 
different yrade.” . 


Trade Announcements. —MERSRS. NORMAN JOHNSON 
AND Co, LTD., who, as announced in our New Companies 
Registered section last week, are doing business as manufacturing, 
mechanical and electrical engineers at Hop Poles" Enyineering 
Works, Baker Street, Enfield, are prepared to undertake the ma- 
chining of any parts of machinery, electrical or otherwise, and 
have several machines available for the purpose. They are also 
undertaking the manufacture of small dynamos and standard sizes 
of 4 and 1 H.P. motors, and desire to receive lists from wire and 
insulation manufacturers. 

MR. MALCOLM BREINGAN, late representative of the Western 
Electric Co. in Glasgow, has acquired the electrical supply business 
of Wateon & Whyte, 57, Robertson Street, Glasgow, and he will 
continue it under his own name. 


LIGHTING AND POWER NOTES. 


Aberdeen.—Price INcREASE.— The price of electricity 
for power purposes has been increased by an additional 25 per cent. 
upon present charges. 


Altrincham.— PRICE INcREA8E.— The price of electricity 
for domestic heating and for power is to be increased by a further 
20 per cent., and the charges for hire of motors by 50 per cent. 
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Australia.—N.S.W.—The Corowa Municipal Council has 
‘been advised by Mr. W. Corin, electrical expert to the Government, 
in regard to the extension of ‘electricity supply, to either obtain a 
bulk supply from Albury, 35 miles distant, or to await the erection 
of the Victorian Electricity Commission's hydro-electric works on 
the Mitta Mitta. To connect Corowa with the Albury system it is 
eatimated would cost £500 per mile. 

MACLEAN.— The Municipal Council has aecepted the offer of the 
Maclean Dairy Co. to light the town by electricity. 


Belfast.—PRick INcREASE.— The present charges for 
electricity are to be raised by 74 per cent. all round, aa and from 
the beginning of the next quarter. 


Bingley.—LoAN  APPLICATION.— -Applieation is to be 
made to borrow £2,000 to cover the cost of laying a supply cable 
from Bingley to Crossflatt&, An application for electricity for 
power purposes has been made to the Council by a firm which is 
about to erect new industrial works in that district. 


Blackburn.—NEW GENERATING STATION. Work Was 
begun, last week, upon the new electricity stat ion, and it is intended 
to push on the work with all speed. 

The profit made on the production of munitions at the elec- 
tricity works during the war was £23.864. The information given 
under " Blackpool last week related to Blackburn. 


Blackpool, —SrRIKE.— Employés at the electricity works 
are out on strike for improved terms. Thetrouble primarily centres 
round the question of 124 per cent. on wages allowed to certain 
workers on munitions during the war. The Electricity Committee 
holds that it is under no obligation to. recognise the claim, which 
the men hold should be retrospective over a long period. The 
men not receiving the 123 per cent. have been granted a payment 
in lieu of it, the difference between their pay in this form and the 
124 per cent. being about 1s. 5d. per week. 


Bradford. — PRICE INcREASE.—The charges for electricity 
have been advanced, as from July Ist, as follows :—Accounta of 
all classes of consumers not subject to re-adjustinent in accordance 
with the price of coal, increased by an umount which will make, 
with the 20 per cent. added on April Ist. a total increase of 50 per 
cent. over pre-war rates; all bulk supply and consumers using 
energy for motive power, including those having long-term 
contracts, will continue to pay, in addition to the existing basic 
rates, 0015. per unit for every 6d., or portion of 6d. for ton 
increase in the price of coal delivered at the Valley Road SIS ALT 
works over and above 98. per ton, as hitherto, . 


Burton-on-Trent, — LOAN SANCTION. — The EC. has 
obtained sanction to borrow £7,500 for maina, and £6,000 for 
services and trunsformers, the periods allowed for repayment being 
2h увага and 15 years respectively. 


Buxton.—PRick IxCREASR.— The price of electricity 
will be increased from 6d. to Sd. per unit for lighting and from 
3d. to 34d. for power up to 10,000 unita, at the end of this month. 


Canada.—W ATER POwWER.— The Winnipeg River Power 
Co. has commenced the construction of а big power plant at Lac 
du Bonnet Falls, 75 miles north-east of Winnipeg. The ultimate 
capacity will be six units of 28,000 H.P. each, or 168,000 H.P., and 
the project, which will be completed in three years, will cost 
4 1.400.000. The capacity of the new plant will exceed the com- 
bined present power output of the city’ 8 plant at Point Dubois and 
that of the Pinawa Channel. 


Continental. FRANCR.— The Under-Secretary for Public 
Works proposes that France should use the Rhone and other rapid- 
flowing steams of Central France for the production and distribu- 
tion of 750,000 H.P. of electrical energy. A national hydraulic trust 
will be formed, the shares being taken by Paris, the departments 
concerned, and the State. The nominal capital will be £5,000.000, 
and there will be an issue of £80,000,000 of bonds, guaranteed by 
the State. 

SPAIN.—A concession has recently been visited for the eatablinh: 
ment of plant to utilise the water-power of the River Munilla near 
Hoz de Arreba to generate electricity. 


Epsom.—STRIKE.—4At 11 p.m. on Thursday night, last 
week, the employés of the electricity undertaking went on strike, 
in consequence of the dismissal of one of their number on the 
ground that there is not sufficient work for all the men to do. The 
man contends. that his appointment was a ‘permanent one. 
Through the energy of the engineer, his assistant, and other 
officials, the supply was maintained until shortly before 9 p.m. on 
Friday last, when it was discovered that someone had disconnected 
the town's main feeder boxes. It transpired that the keys of the 
feeder boxes had not been given up by some of the men on strike. 
After an hour the supply was resumed, and measures are being 
taken to prevent a repetition of the occurrence. 


Farnham. — Mars Extensions.—The Slough and 


Datchet E.S. Co. contemplates extending the mains to Farnham 
Common, Farnham Royal, and Stoke Poges. 


Hastings.—Price [xcREASE.— The T.C. is to increase, 
from September, the charge for energy by another 30 per cent., 
making a total war advance of 50 per cent. 


Heywood.— PRICE Inckease.—The Corporation is to 
increase the price of electricity by 20 per cent. 
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Holmfirth.— PROPOSED ‘Paice IN CREASE.— The U. D. C. 
has applied to the B. of T. for power to raise the maximum price 
of electricity from 6d. to 10d. per unit. 


Huddersfield.— PRICE INcREAsE.—The Corporation is to 
increase the price of electricity to all ordinary lighting and power 
donsumers from 75 per cent. to 100 per cent. above pre-war charges | 


Leeds. Restrictions RemoveD.—The restrictions on 
the use of electricity, imposed during a holiday period with a view 
to economising coal, in view of the strike shortage, were removed 
for all purposes on Saturday. 


Lincoln.— Prick INCREASER.— Electricity charges have 
been increased by 20 per cent., as from the reading of the metere 
for the Michaelmas quarter. 


Lynu.—Loan SaNcrION.—Borrowing powers have been 
на for £21,900 for additional electrical plant, and £2,000 for 
mains, but as regards £6,300 required for E.H.T. mains, the Health 
Ministry suggested the reconsideration of laying a very long main 
round by South Lynn in order to supply electricity to the ship- 
yards at West Lynn. The Electricity Committee was now recom- 
mended to consider a cable directly across the Ouse. 


Market Drayton.—Street Licutinc.—The U. D. C. has 
accepted the tender of the Market Drayton E.L. Co. to light 50 or 
more lamps from September Ist, 1919, to May Ist, 1920, at £3 10s. 
per lamp. 

Navau.—Tix& Extension.—The B. of T. has granted 
the U.C. permission to enforce the E.L. Order for a further period 
of 12 months. 


New Ross (Co. Wexford).—It is reported that the 


New Ross Gas and Electrical Supply Co. will not have electric 


lighting available before the end of September. 
and wires is expected to start immediately. 


Newtownbarry (Co. Wexford).—E.L. SCHEME. — Steps 
have been taken for lighting the town by electricity, the sobeme 
being estimated to cost & 3.000. Guarantees have been given 
amounting to over 4 1.000. 


Oldham.— PROPOS HD Loan.—The Electricity Committee 
haa received a letter from the M.H. pointiny out that there still 
remains unexercised borrowing powers for £2,666 and & 3.8.0, and 
stating that under these circumstances it was not clear that there 
was апу necessity for further borrowing powers. The Committee 
intends to carry out considerable extensions, aud this was the 
reason for its wanting more borrowing powers. 
~ PRICE INCREASE.—An increase in the charges for electricity by 
approximately 15 per cent. іч recommended. 

FUEL CONSUMPTION.—At a meeting of the Electricity Com- 
mittee last week, Alderman Hardman said the Coal Mines Depart - 
ment was beginning to make returns with the object of 
encouraging departments to consume less coal. The latest report 
with reference to the Oldham station, showed that during the 
year ending March 31st, 1918, the fuel used per unit generated was 
2°71 lb., and the thermal efficiency was 10°07, while during the year 
ending March 31st. 1919, the fuel used was 2°72, and the thermal 
efficiency 10°47. Oldham was included in "B" group of stations. 
and the averare per unit was 3°39 lb.of fuel. Compared with 
that figure, Oldham's record meant a saving of 4 lh. for every unic 
generated. Oldham occupied seventh place in "B" group for the 
whole country, and for Lancashire it was placed second. With 
regard to the thermal efficiency, the engineer and staff were 
making some changes which would improve the present standard. 


Portadown,—E.L. ЗснеМЕ.—Тһе Т.С. referred to a 
Committee a proposal by Mr. D. Chapman, for the formation of a 
company for the lighting of the town by electricity. The capital 
would be £40,000, of which £20,000 had already been promised. 


Rathmines (Co. Dublin), —PRicE IxcREAsE.—The cost 
of electricity is to be raised to 8d. per unit, and notice has been 
given to abolish the 10s. 6d. minimum charge per quarter. 


Relgate.—PRicE INCREASE.— he price of electricity 
has been increased by another 164 per cent., making a total war 
increase of 50 per cent. 


Richborough.—Craxeé Drivers’ Wacrs.—We regret 
that we were wrongly informed with reference to the figures 
given under the above heading in our issue of the 16th inst. The 
present rates of pay are:—For electric and steam crane drivers, 
£3 8s., and for steam derrick drivers, £3 12s. per week, with, of 
course, overtime and Sunday pay in addition, and not as previously 
stated. The men, we understand, have made application for a 
revision of rates, but no alteration has yet been made in their 
present rates of pay. 


Richmond-on- Thames, — PRICE IncReEasE.—The E. L. 
and P. Co. has applied to the B. of T. for an order to increase 
by 30 per oent. the existing charges, viz.:—Lighting, 44d. per 
unit, plus 15 рег cent.: heating, 12d., plus 20 per cent.; power, 
21d., plus 20 per cent. 


Rochdale.— PRICE INCREASE.— In consequence of the 
increased cost of coal, &c., the Corporation is еген une price 
of electricity by 10 per cent. 

И was stated that the new price of 8d. per unit for lighting was 
the maximum charge allowed by the B. of T. The Housing Com- 
mittee wished to install electric light in its new houses, but it 
looked as though the high prices would prohibit that being done, 
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— rnásÁ ORDER.— The U.D.C. is to apply for a 
prov. order for electric lighting. 


Salford.— Prick INcREASE.— Further. increases. in. elec- 
tricity charges have been agreed to: the last advances were in 
July. . The new scale will amount to from 30 to 65 per cent. over 
pre-war rates for lighting, and from 50 to 90 per cent. for. poner 
and heating. 


Southend-on-Sea.— PRICE INCREASE —The T. 0. has 
increased the charges for public lighting by electricity by 25 per 
cent., tramways to 3d. per unit, and for power to- 14d. for day 
use and to 8d. for night use. 


Spenborough. —Proposep Loan.—The Electricity Com- 
mittee has approved estimated expenditure of £5,465 in the laying 
and jointing of one E.H.T. feeder and main aub-atation building 
and switching equipment, and is to apply for borrowing powers. 

PRICE INCREASE.—An all-round increase of 15 per cent. on the 
net amount of consumers' accounts i$ to be made as from 
August Ist. 


Stirling.—Loa4N Sanction.—The T.C. has received 
sanction to a loan of £6,500 for electricity purposes. 


Stretford.— PLANT ExTENSIONS.—At the Е.С. there was 
presented a report by the consulting engineer, Mr. J. A. Robertson, 
upon the application of the Trafford Power Co., for the following 
extensions of plant, viz. :—New_ boilers, &c.,. £16, 000 ; two rotary 
converters, £5,300; two feed pumps. ’ with - accessories, £800; 
H.T. cable, £6, 000. The report mentioned that these addi- 
tions were occasioned by a large increased demand to existing 
and new consumers in Trafford Park. Whereas the average 
experience of other generating authorities was a fall in demand 
since the Armistice, at the Trafford power station there had 
been an increased output of 16 per cent. over the oorresponding 
period of last year. Having regard to these demands and further 
developments, both within and without Trafford Park, he had con- 
sidered the extension of plant necessary to meet demands for a 
comprehensive period of, say, three years, at an estimated capital 
outlay of £108,600, and that inasmuch as this had am important 
bearing on the electricity policy outlined in the Electricity. 
(Supply) Bill, it was desirable to first confer with the B. of T. with 
a view to ascertaining its views upon the: best policy of dealing 
with future needs of the Traffork Park area. T^ the meantime, 
such additional plant as was necessary to ‘secure the fullest 
efficiency of the existing generating plant both at the Trafford 
power atation and the Топи гота Bridge atation should be 
advocated. 


Torquay.—PRice INCREASE, The price of ‘electricity 
has been advanced for lighting, power (excluding tramways), and 
heating, by Id. per unit, as from next Michaelmas, ~~ 

Оп, FUEL EXPERIMENTS,—Oil burners are to be fitted .on the 
two latest boilers as a test, and 250 tons of oil fuel are to be 
porchased ; as an experiment anthracite coal is to be tried. 


Torrington.— WATER POWER. — The T.C. has approved 
of an E.L. scheme by a private company. which proposes ta utilise 
the water power at the Town Mills, and anticipates supplying elec- 
tricity at about half the present cost of. &35-——$8. 6d. рег 
1,000 cb. ft. 


Tunbridge Wells.—Price INCREASE. — From September 
29th the price of electricity will be increased by 2d. per uhit for 
lighting, and by 14d. per unit for heating and power. 


Turton (Lancs.).—Prick INcREaSE.— The price of 
electricity for domestic and power purposes is to: be increased ав 
and from October 1st next by 50 per cent., and a minimum charge 
of 28, 6d. per quarter is to operate from the same date. . 


. Walkden.—NEw Sub-station.—The Lancashire E.P. Co. 
proposes erecting another sub-station in Биске Street, to meet 
industrial and domestic demands. 


Whitehaven.—Price INCREASE.— The T. C. has increased 
the cost of electricity for private lighting by 124 рег cent., a war 
advance of 52} per cent., and for power by 10 per cent., making a 
50 per cent. increase. There is to be a minimum quarterly charge 
of 78. 6d. 

LOAN APPLICATION.—A loan of £5,000 for mains, services, &c., 
has been applied for. 


Whitby.—Paice INCREASE. —The price of electricity has 
been advanced for all purposes by 334 per cent. from Sept. 30th. 


Wigan.— PRICE INcREASE.—The T.C. has revised the 
tariff for electricity as under as from October lst :—In place of the 
differential rate ranging from 3d. to 5d. per unit, plus 40 per cent., 
applied to theatres, public houses, shops, dwelling houses, and 
offices, a flat rate as under :—For all hours use up to 1,000 per 
annum of installed light 4d. per unit, plus 60 per cent. ; beyond, 
2d., plus 60 per cent.; heating Id., plus 60 per cent., in lieu of Id., 
plus 40 per cent.; theatres and kinemas, current used by motor 
generator for the projector at power rates; hire of electric motors, 
1 H.P., £5 a year; 2 H.P., £6; 3 H. P., £8; 5 Hf. P., £10; 10 H. P., 
£16; 15 K. P., £20; 20 H.P., £22; 25 H. P., £24 ; and for special 
motors 20 per cent. per annum on the cost. 


WImbledon.— PROPOSED Price INCREASE.— The T. C. 
has applied to the B. of T. for an order to increase the charges for 
electricity supplied to Maldens and Coombe from 10s. and 6d. up 
to 20 unita to 13s. 4d. and 8d. for lighting, and for power from 
2d. to 3d. The Maldens U. D. C. has decided to oppose the 
application, 
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TRAMWAY AND RAILWAY NOTES. · 


Accriugton.—W acrs.—The tramway workers are making 
application for a FUEkher advance of 128. 6d. per week in тшн. 29 


Да cones The Works Соне: of the 
City Council has considered a proposal by the N.S.W. tramway 
department to censtruct a tramway loop from George Street via 
Druitt, York, and Market Streets, to George Street, in order to 
relieve traffic congestion. The city surveyor in recommending. that 
permission be given, suggested that the City Counoil sheuld urge 
the Government to proceed with the ‘construction of the oliy 
railway. ＋ Tenders, 7 E d I poa 7. ; 


Biackbarn.— ACCIDENT Through the trolley of a 
tramcar “ jumping" thé wire, four people were injured. кыы 
trolley broke from its stand and fell to the road. — 


Continental. FRANCE. Thé first steps ‘are bein tikeri 
for the formation of an electric tramway to Saint Marcel, situated 
+ kilometres from Moutiers. The former place is a large indus- 
trial centre, which is бе to: be served with electric lighting and 
power. 


Derby.— TIME Extension.—The B. of T. hes лажа 
the time until August 15th, 1920, of the Derby Corporation Act, 
1913, for the completion of the tram ways. _ 00] ss. n uiui 


London.— Fare . REVISIONS.—-On September , let в. “few 
further revisions will be made in fares on the, Underground rail, 
ways. This, it is stated, will conclude the adjustments in fares 
necessary to the acheme initiated i in the spring of this year tõ meet 
the increased coat of operation. 


INQUEST.—At St. Pancras Coroner's Court on August 20th, an 
inquest was opened into the circumstances attending the deatha of 
the two men killed in the tramway accident on August 16th, when a 
car failed to take the points at a bend and overturned, falling upon 
A. H.J.Jackson. The wrecked car took fire, and 22 persons were 
injured, one man dying in hospital as a result of his injuries. A 
doctor described Jackson's injuries, and said there were also burns 
on his head, foot, and chest; the right foot was badly burned. · 
Death was due to the injuries, and also to electric shock. A 
witness said the driver did his best to stop the car, he also shouted 
and gave warning ; he stuck to his post and endeavoured to use 
both brakes. A second witness, who was driving -а саг in the 
opposite direction, said he saw the car travelling at about 12 to 
14 M.P.H., and the driver was pulling hard at his brakes at the 
time. Continuing, he said the spot was not considered a dangerous 
one by drivers, a safe speed at which to take the curve would be 
about 4 M.P.H. When he examined the wrecked car, he found = 
magnetic brake on as far as it would go.. ane inquest . ж. 
adjoured until yesterday. TEE _ б ре 


Manchester, — Waaxs. — Tramway icd e 
applied for an increase in their wages of 2s. per dəy, with the 
request that the war wages shouldibë merged into regular wages. 
This. was in reality a national demand, which, it is тарон: has 
been refused by the Tramways амосайноп. „ R 


- Sheffield —EXTENSIONS.—In connection with the widén- 
ing of Campo Lane, in the market place, it is intended to Jay, tram- 
way lines on sleepers on a 20-ft. track in the middle of the lane, 
with a carriage way on either side. 

CoLL1isION.— Conflicting evidence was the feature in a case heard 
at the County Court, recently, concerning a collision between,a 
tramcar and a motor lorry. The plaintiff, haulage contractor, sued 
the Corporation for £54 damages, owing to the alleged negligent 
driving of а tramcar on May 9th. Plaintiff's steam wagon was 
backing out and turning round, when the tramcar, which was 
going in the same direction, ran into it. His Honour J udge 
Adshead Elliott gave judgment for £13. 


South Shields.—PRoPosED Licut Ran ILWAY. — Appli- 
cation is to be made to the Light Railway Commissioners for 
sanction to lay a light railway between South Shields and Cleadón, 
а distance of about 34 miles. 


+ 


Southend-on-Sea. —LOAN ence — The T.C. has 
applied to the B. of T. xd a loan of £16,500 us the 88 of 
new tramcars. | 


e LU b oí 
A 


Stirling.—The T.C. has abandoned the pro oie 
purchase the undertaking of the Stirling and e of Allan 
Tramway Co. 


Tramway Employés’ Wages.— The Тао Workers’ 
Federation some time ago made application to-the two associations 
representing the public and privately-owned tramway systems for a 
128. increase in wages, the merging of the war bonus in permanent 
wages, and the reduction of the qualifying period for the payment 
of the maximum from seven years to six months. The employers 
have stated that they are willing to discuss only the question of 
the qualifying period. It is stated that the Ministry of Labour 
will not intervene, т 33 ; E E^ * 
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TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephones.— The automatic telephone ex- 
change at Stockport was put in operation on the 23rd inst. The 
new system is on the Siemens principle, and the work of installa- 


tion began in 1915, but was stopped for some time owing to the 
war. 


Australia.— Although the restrictions on the sale of 
wireless telegraph apparatus and appliances imposed by the War 
Precautions Regulations have not been removed, the Navy Depart- 
ment is prepared to consider applications for permission to pur- 
chase apparatus in special cases such as for use in legitimate 
scientific investigation. This permission, when given, will also 
cover the use of the apparatus by the purchaser. 


Belgium.—An agreement has been reached between the 
Government and the railway workers and employés of the postal, 
telephone, and telegraph services, whose demand for a minimum 
daily wage of 8 fr. has been granted, and all danger of a strike is 
now ended. 


Greece.—The censorship on posta] and telegraphic corres- 
pondence with Great Britain has been abolished, except on letters 


addressed to Egypt and other places where military operations are 
being carried on. 


Germany.—It is officially announced that as from 
Wednesday last Press telegrams will be aocepted for transmission 
between the United Kingdom and Germany between the hours of 
6 p.m. and 9 a.m. 


Hungary.—According to the Times, telegraphic and 


telephonic communication will shortly be restored between 
Hungary and Yugo-Slavia. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the " Official 
-Notice appeared.) 


OPEN. 


Anufield Plain.—September 12th. : U. D. C. Construction 
of an overhead L.T. electricity distributing system. (August 22nd.) 


Atherton.—September 18th. U. D. C. One boiler plate 
cubicle. (See this issue.) 


Australia,.—SvpNxv.— November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 


Bramley. —Lighting installation at Working Men's Club, 
Elder Road, Bramley, near Leeds. The Secretary. 


Edinburgh.—September 11th. T.C. Three 10,000-Kw. 
turbo-alternators ; six water-tube boilers, capacity 65,000 lb, per 
hour, (August 8th.) 

France.—ParRis.—September 12th. Chemins de Fer de 
l'Etat. Equipment of the sub-station of St. Cloud Parc. Two 


groups of converters of 120-Kw, capacity. Bureaux du Service 
Electrique, 43, Rue de Rome, Paris. 


Grimsby.—September 25th. Electricity Department. 
Two 1,000-KW. converters and р.с. and A.C. L.T. switchgear ; E.H.T. 
awitchgear and cubicles; ооа! and ash-handling plant; 30-ton 
electrically-driven travelling crane. (August 22nd.) 


liford.—September 8th. U.D.C. Опе 500-Kw. rotary 


converter, transformer, and switchgear. (August 22nd.) 


Lincolu.— September 2nd. Corporation. One 25-ton 
overhead electric crane. (August 8th.) 


London. L.C.C.—September 2nd. Four electric tower 
wagons for the Council's tramways. (August 15th.) 


Mauchester.— September 2nd. Tramways Department. 
Tenders for supplies and general stores, including many electric 
items, (August 22nd.) 


Merthyr Tydfil.— September 8th. B. of G. Electrical 
accessories for six months. Mr. F. T. James, clerk, High Street. 


New Zealand.—AUCKLAND.—City Council is calling for 
tenders for extensions to the generating plant, cables, &o. 

INVERCABGILL.—October 9th. One 1,000-kw., 3,300-volt, steam 
turbo-alternator, with condensing plant and switchgear.* 


Portsmonth.—September 2nd. Tramways Committee. 
12 months’ supply of stores, &c., including various electrical items. 
(August 15th.) 

September 16th. Tramways Committee. 3,200 tons steel girder 
tram rails, 180 tons steel fishplates, 40 tons fishbolts, 85 tons W. I. 
tie bars (5 ft.). (See this issue.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


Rochdale.—September 2nd. Electric lighting at the 


new elementary school, King's Road. Schedules from the archi- 
tect's office, Town Hall. 


Stockton-on-Tees.—August 30th. District Fund, Gas 
and Electricity Committees. Six months’ supply of articles and 
stores, (August 15th.) 


West Нат, —ЗеріешђБег 9th. Electricity Department. 
Lead-covered paper inaulated underground cablea. (August 22nd ) 


CLOSED. 


Government Contracts.—The following contracts were 
placed during July, 1919 :— 


(INDIA ОБЕІСЕ, Srore DEPARTMENT.) 


Apparatus.—Elliott Bros. 
bells.—Pecl-Conner. Telephone Works, Ltd. 
Cable.—Macintosh Cable Co.; British Insulated & Helsby Cables, Ltd. 
Dynamo and motors. —Lancashire Dynamo, &c., Co., Lad. 
Kans and lamps*—General Electric Co., Lid. 
Regulators.—Veritys, Ltd. 
Searchlights.—Chance Bros. . 
5witchboard.—Relay Automatic Telephone Co. 
Testing Sets.—Lvershed & Vignoles, Ltd. 
Trough plates.—Dorman, Long & Co. 
Wire. nes Iron Co.; ; Кын Insulated & Helsby Cables, Ltd.; F. 
Smith & Co. 
Post OFFICE. 


Telephone apparatus.— Western Electric Co., Ltd. 

Terminal blocks.—British L. M. Ericsson Manig. Co., Ltd. 

Telegraph and telephone cable. - General Electric Co., Lid.; 
Cable Co., Lid.; Union Cable Co., Ltd. 

Lelanché cells. Siemens Bros. & Co., Ltd. 

Combiners.—Bullers, Ltd. 

Compound jointing.—Dussek Bros. & Co., Ltd. 

Cords for telephones.—Phoenix 1 еіерһопе and Electric Works, Ltd. 

Couplings and bends.—D. King & Sons, Ltd. 

Cable guards.—Hewlett & Blondeau, Ltd. 

Lamps for telephones.—General Electric Co., Ltd. 

Glow-lamps.—B.T.H. Co., Lid.; Edison-Swan Electric Co., Ltd.; 
Electric Co., Ltd. 

Manganese.—S, G. Bailey & Co., Ltd. 

Stay rods.—Bayliss, Jones & Bayliss, Ltd. 

Salammoniac.—Brunner, Mond & Co,, Ltd. 

Jointing sleeves.—Dugard Bros., Ltd. 

Lead sleeves.—G. Farmiloe & Sons, Ltd. 

Solder.—Quirk, Barton & Burn (St. Helens), Ltd. 

аш .—Automatic Telephone Mfg. Co., Ltd.; Siemens Bros. & Co., 

t 


Lead tube.—Baxendale & Co., Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd.; British Insulated and Helsby 
Cables, Ltd.; Shropshire Iron Co., Ltd. ; F. Smith & Co., incorporated 
in the London Electric Wire Co. & Smiths, Ltd. 

Enameiled and silk covered copper wire.—London Electric Wire Со. & 
Smiths, Ltd. 

Laying conduits (short lengths non-continuous)—Hornsey, &c., Kensing- 
ton, &c., Camberwell, &c., Willesden, &c., О. C. Summers. Fulham, 
Battersea, Wandsworth and Merton, Finsbury, &s., Westminster and 
Chelsea, Hammersmith, &c., City of London, J. А. Ewart, Lid. St. 
Pancras, R. Paterson, Ltd. Glasgow, A. Duncan. 

Laying ducts.—London-Manchester (Old Stratford-Loughborough Section 

1 А): О. C. Summers. London-Manchester (Old Strattord-Lough- 
Kettle & Son. North Gerrard area: J. A. 

London and Manchester (London Section): W. & C. 

London and Manchester (Derby-Manchester Section I.): W. 

London and Manchester (Derby-Manchester Section II.): W. 


Hackbridge 


General 


rough Section II.): 
wart, Ltd. 
French. 
Dobson. 
‘Turner. 
Laying ducts and pipes.—London-Manchester (Old Stratford- rough ouis 
О. A * 


Section l.): Summers. Bradford (Thornton Road): E. 
Greaves. London-Manchester (Old Stratford-Loughborough Section 
IV.): W. Hodge & Sons. Derby-Manchester (Section III.): W. 


Turner (Ardwick), Ltd. Charterhouse Exchange Junction: J. Mowlem 
& Co., Ltd. London-Manchester (South Lancs. Section): P. D. Hayes 
& Sons. London-Bristol-Newport (London District): J. A. Ewart, Ltd. 
Laying ducts, troughs and ptpes.—South Dalston (Section I.): J. A. 
Ewart, Ltd. South Dalston (Section II.): О. C. Summers. Brixton- 
Camberwell : J. Mowlem & Co., Ltd. 
Laying ducts, pipes, troughing and Cable.—Golders Green: 
Summers. 
Provision of hydraulic pumping plant and accumulator.—Studd Street 
Depot: J. Shaw & Sons (Salford), Ltd. 
Sd drawing-in and jointing cable.—Coatbridye-Airdrie, Motherwell- 
Vishaw, lotherwell-Hamilton, London-Slough, — Slouph-Windsor : 
Siemens Bros. & Co., Ltd. London-Manchester (London-Old Stratford 
Section): Western Electric Co., Lid. London-Manchester (Man- 
chester-Hazel Grove Section): British Insulated & Helsby Cables, Ltd. 
Ormskirk-Preston : Johnson & Phillips, Ltd. 
Telephone Exchange, equipment — extension.—Avenue, 
onner Telephone Works, Ltd. 
Telephone Exchange equipment. — Carlisle : 


O. C. 


Lincoln:  Peei- 
Siemens Bros. & Co., Ltd. 


(CRowN AGENTS FOR THE COLONIES.) 


Submarine telephone cable.—W. T. Henlev's Telegraph Works Co., Ltd. 

Electric lift.—Smith, Major & Stevens, Ltd. 

Telegraph poles.—Siemeas Bros. & Co., Ltd.; Bullers, Ltd. 

Telegraphic material.—Bullers, Ltd.; Siemens Bros. & Co,, Ltd. 

Telephones.—British L.M. Ericsson Mfg. Co., Ltd. 

Telephone line material.—Bullers, Ltd. 

Track circuiting apparatus. —McKenzie Holland & Westinghouse Power 
Signal Co., Ltd. 

Copper line wire. —Elliotts Metal Co., Ltd. 


(Н.М. Orricx or WORKS.) 


Building works. —Charterhouse Telephone Exchange completion: Gal- 
braith Bros., Ltd. 

Engineering services.—Flax Factories electric cable: 
Helsby Cables, Ltd. 

Fans.—J. Keith & Blackman, Ltd. 

Generator panels.—Nalder Bros. & Thompson, Ltd. 

Distribution panels.—General Electric Co., I. td. 

Kilgraston ouse, Bridge of Earn (Perthshire), electric 
Mackenzie & Moncur, Lid. 

National Physical Laboratory, Teddington, electric wiring. -I. und Bros. & 
Co. 


Southend-on-Sea.— T.C. : 


Six large double-deck top-covered tramcars and one toast rack car with 
Brush electrical equipment.—Brush Electrical Engineering Co., Lid., 
£17,886. 

Two pumps ап 


British Insulated & 


wiring. — 


wo motors. Worthington Simpson, Ltd., £1,010. 


D 
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NOTES. 


The Fixation of Atmospheric Nitrogen.—In the 
House of Commons on April 5th, 1918, Mr. Winston Churchill 
announced that the Ministry of Munitions was about to embark 
upon the fixation of nitrogen from the air on a large scale. The 
Nitrogen Products Committee was set up shortly after Mr. Lloyd 
George became Minister of Munitions. In 1917 an interim report 
of the Committee recommended that manufacture on a large scale 
should be started, and early in 1918 beginnings were made with 
the factory, and arrangements made for the supply of electrical 
power. But progress was slow, and when the Armistice was 
signed the whole scheme was still in the embryo stage, and no 
nitrates had been produced. It is reported that a million of money 
was sunk, but the work was stopped. It is understood that one 
reakon for the delay in the publication of the report of the Nitrogen 
Products Committee is the amount of work that has been necessary 
in the preparation of an index,. This is believed to be now nearly 
. complete. The issue of the report is awaiting a definite instruction 
from the Minister of Munitions. · A representative of The Times 
was informed last week that the report, which is dated May last, 
deals at length with the project for installing plant in Great 
Britain for the fixation of nitrogen from the atmosphere, and that 
it views a3 feasible the Haber, or synthetic ammonia, process. 
The utilisation of water power for the purpose does not take a 
prominent place in the recommendations. The report is a final 
and not an interim one, but it is believed that it contemplates the 
resumption of investigations into both catalytic fixation and the 
use of nitrogen productsin industry generally. 


Daylight Saving in U.S.—The repeal of the Daylight 
Saving Act was accomplished last week, when the Senate supported 
the House of Representatives by passing the repeal measure, in 
disregard of the President's veto. 


Educational. — Although during the period of war there 
was no break in the continuity of Messrs. A. P. Lundberg & Sons’ 
scheme of examinations in electric light switching, unavoidable 
circumstances adversely affected the pre-war regularity. Chief among 
these was the death of Mr. W. Perren Maycock, M.I.E.E., the popular 
examiner of the papers sent in. His loss was felt keenly, as the 
success attending the scheme since ita inauguration, over six years 
ago, was largely due to his enthusiasm and conscientious work. A 
new edition of the now well-known booklet. Lektrik Lighting 
Connections,” was also in preparation at the time of Mr. Maycock’s 
death, and the production was consequently delayed through the 
necessary revision and extension of the matter in the absence of 
the guiding hand. Now that Peace has been signed, the firm will be 
in a position to put things more on the pre-war basis, particularly 
now that the new and enlarged sixth edition of Lektrik Lighting 
Connections has been published. Mr. W. H. Bray, A. M. I. E. E., is 
Mr. Maycock's successor in the examinership. He is one of the 
most successful London teachers of electrical engineering and 
installation work under the City and Guilds of London Institute's 
examination schemes in this country. He was also closely associated 
with Mr. Perren Maycock in the preparation of his later popular 
text-books. 

UNIVERSITY OF LONDON, KING’s COLLEGE. — FACULTY OF 
ENGINEEBING.—The 1919-20 terms commence on October Ist. 
Considerable additions have been made to the engineering depart- 
ment, including drawing ой сев, lecture rooms, lecture theatre, and 
rooms for research, including wireless telegraphy. Full particulars 
of the courses can be obtained from the Secretary. See our 
advertisement pages to-day. 

BRADFORD TECHNICALCOLLEGE.—DEPARTMENT OF MECHANICAL 
CIVIL, AND ELECTRICAL ENGINEERING. — The new session, 
commences September 22nd. Diploma and part time courses are 
offered in the above and motor engineering, power production and 
transmission. For full particulars see our advertisement pages 
to-day. 


A Defective German Submarine Cable.—The issue of 
August 18th of the Danish Politiken, of Copenhagen, reporta that 
a breakage took place recently in the cable between Denmark and 
Sweden, which supplied power to the North Jutland Electricity 
and Tramway Co. Nevertheless, it has been possible to satisfy con- 
sumers by an increase in the production at the electricity works in 
Skovshoved, but this has placed a much greater demand on the 
latter's stocks of coal. 


The Wireless Society of London.— The Committee met 
on July 24th, under the presidency of Mr. Alan A. Campbell- 
Swinton, F.R.S., with a view to an early resumption of activities. 
The hon. secretary, Mr. R. H. Klein, having resigned, and having 
being elected as acting vice-president, Mr. Leslie McMichael, of 
30, West End Lane, West Hampstead, N.W. 6, has been elected hon. 
secretary, and to him all communications should be addressed. 
Intending new members and those pre-war members who have 
changed their address are requested to communicate with the hon. 


The Society is open to all who are interested in the study and 
furtherance of wireless telegraphy, amateur or professional; it is 
at present in communication with the Post Office on the subject of 
licences. The finding of new club rooms is engaging the atten- 
tion of the Committee, and it is hoped to secure premises where 
the wireless equipment of the Society can be installed and used. 

A general meeting will be held in a few weeks’ time, of which due 
notice will appear in the Press and will be sent to members and 
those who anticipate becoming members, 


South African Techuical Socleties.— The scheme for a 
common meeting house for technical societies in South Africa, 
among which the chief are the South African Institution of 
Engineers, the Chemical, Metallurgical and Mining Society of 
South Africa, and the South African Institute of Electrical 
Engineers, is briefly set out by Mr. P. Cazalet, member of the Com- 
mittee, as follows :—‘ Briefly, the scheme proposed may be out- 
lined as the joint ownership of an institute building containing 
offices for each individual society, as well ав for the secretary and 
staff of the Institution itself; large and small meeting halle; 
reading, smoking, and refreshment rooms, with a nucleus of & 
good scientific library. If bedrooms for members from a distance 
eould be included, the convenience of the Institution to such 
would be greatly increased; were it possible also to provide 
accommodation in the building in excess of the societies' first 
requirements, professional men might be taken as tenants of 
offices, thus centralising the business efforts of unattached pro- 
fessional men as well as those of their societies." The total 
membership of the societies concerned amounts to 3,860, and it is 
considered that & fund of £110,000 is required to carry out the 
scheme. 


Fatalities,—An inquest was held, last week, on Thomas 
Hodgson (53), of Blackpool, who died from injuries received by 
falling from the upper deck of & Blackpool, St. Annes, and 
Lytham tramcar. The accident occurred when the overhead 
electric wire snapped, which, it is presumed, must have caught 
Hodgson as it fell, as no one saw him fall. James Ledbetter, the 
chief overhead wireman, stated that since the line was electrified 
17 years ago there had been only eight snaps, which he did not 
think could be equalled in England. Mr. H. W. Laing, the general 
manager of the tramways, said the same system was in use 
throughout the country. A verdict of “ Accidental death " was 
returned. 

James Haddon, a caulker, employed at the shipyard at Burnt- 
island, Fife, when at work in a tank, using a movable electric 
light, met his death. It is assumed that, through some misad- 
venture, the covering of the wire was forced off, and Haddon, 
gripping the live wire, was killed. 


Water-power Survey iu Japan.—We have received 
from the Bureau of Electrical Exploitation, Department of Com- 
munications. Tokyo, a copy of a report on the general plan of the 
Japanese water-power survey, which is being carried out in order 
to investigate the possibilities of hydro-electric power production 
for industrial power pu . The survey will extend over 
five years (1918-22), and will cost 830,657 yen. The survey was 
organised in June of last year, and comprises 22 survey parties, 
under five District Water-power Sections; these will study 115 
river basins, select 635 power-station sites, and establish 320 
gauging stations and 166 meteorological observatories, in addition 
to 550 existing observatories. The total power of the falls to be 
investigated is estimated at over 5,000,000 H.P.; the sites to be 
surveyed are those where more than 1,000 H.P. can be economically 
obtained. At present over a million H.P. is utilised for the pro- 
duction of electricity, and about two million H.P. has been leased 
for exploitation, in addition to the five million H.P. above 
mentioned. 


Magnetic Storm.—Mr. А. L. Cortie, S.J., of Stonyhurst 
College Observatory, writing to the Ti nes with reference to the 
magnetic storm on August lith and 12th, reported in a recent 
issue, says that the storm was one of unusual violence, the greatest 
recorded by the photographic magnetographs at his observatory 
since September 25th, 1909. In the present instance the magnets 
were quiet, until a sharp westerly movement of the horizontal 
direction magnet, and an increase in horizontal magnetic force, at 
6.50 on the morning of August 11th, heralded the beginning of the 
storm. It was characterised by violent and rapid oscillations in 
direction and force, the maximum intensity of the storm being 
reached between 2 p.m. and 7 p.m. on August llth. The swings 
of the force magnet were so extreme that the spot of light 
travelled quite off the paper on the recording drum of the instru- 
ment on both sides. This means that the range of oscillation was 
greater than 780 magnetic force units. Some idea of this force 
will be obtained by comparing it with the mean range of oscilla- 
tion on undisturbed days in last June, which was 44 magnetic 
units. In the main, the oscillations of the horizontal direction 
magnet coincided with those of the force magnet, though they 
were less violent. Their extreme range was 116 seconds of arc. 
Roughly the needle swung about one degree both east and west 
of its normal position. The mean range for quiet days in June 
was 10 minutes of arc. These greater swings of the needles were 
suoceeded by a violent and rapid shivering of both magnets between 
the hours of З a.m. and 8 am. of August 12th. This particular 
phase of a magnetic storm, Mr. Cortie does not remember to have 
noticed as so markedly prominent before. Smaller movements 
followed, and the storm ceased abruptly at 7 p.m. on August 12th. 


Meteorological Conference.—Arrangements have been 
made to hold a conference of representatives of the meteorological 
services of the British Dominions, in London, from Sept. 23rd 
to 27th. According to the Ties, the official meteorologists of 
Ceylon, New Zealand, Australia, Egypt, South Africa, Canada, and 
India will be present. The subjects to be considered will include 
the meteorological arrangements for the exchange of observations 
by wireless at comparatively long distances; specification of 
observations for the surface and the upper air, with the codes for 
transmission ; and the trade routes and the meteorological survey 
of the oceans by observations transmitted by wireless telegraphy 
from ships. 
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. Electric Vehicle Progress.—The London County Council 
proposes, in view. of the increasing cost of horse hire, to 
abolish horse-drawn tower wagons and to purchase four elec- 
tric tower wagons at an estimated cost of £7,000. ‘two new 
batteries of the Edison type have been ordered by the York 
Corporation for the omnibuses of the tramway department. 
The Glasgow Tramways Committee contemplates purchasing 
two 5-ton electric vehicles from Electromobile (Leeds), Ltd. 
The Rushden Urban Council has decided on the purchase of 
an electric vehicle for dust collection at an estimated cost of 
£1,250, and authorised an application for sanction to the 
necessary loan. The Health Committee of the Hackney 
Borough Council has recommended the purchase of four elec- 
tric vehicles for dust collection at an estimated cost of £7,300. 
It is calculated that the electric Heet will effect a saving of 
15. 10d. a ton in the collections. The Preston Corporation 
Cleansing Department has favourably reported on a tender 
for the supply of two electric vehicles at £2,664. Sanction has 
been received by South Shields Corporation for a loan of 
£1,450 in respect of the erection of a charging station for 
electrie vehicles used for refuse collection purposes. . The 
Sheffield Cleansing Superintendent (Mr. J. A. Priestley) has 
recommended the purchase of 51 more electric vehicles for 
refuse collection purposes, at an estimated cost of about 
£100,000. Six electric vehicles, one generator, and ten charg. 
ing panels, he suggests, should be ordered for early delivery 
at an approximate expenditure of £12,000. The Finance Com- 
mittee has given its approval to the outlay of £14,200 during 
the current year. Southgate Urban Council has applied for 
sanction to a loan for the purchase of electric vehicles for 
street cleansing purposes. The Oldham Corporation is seek- 
ing permission to borrow the necessary funds for the pur- 
chase of an electric vehicle. The Newport (Mon.) Corporation 
proposes to purchase electric vehicles for refuse collection 
purposes.—The Electric Vehicle. 


‘Railway · Electrification.—In а recent address to the 
members of the Association of British Chambers of Com- 
merce, Major Philip Dawson, whose experience on the 
Brighton Railway in this respect will be remembered, referred 
to the extension of electric traction on railways. From .his 
remarks we extract the following :— A 

The factor which limits the possibilities of electrification is 
the capital expenditure involved in the contact, distributing 
and transmssion system and which will be about £5,000 per 
mile of single track. Interest, sinking fund and maintenance 
will be chargeable upon this, and this amount will have to be 
added to the ordinary working expenses and divided over the 
units of traffic per car, per ton and per passenger or train- 
mile. How vast this expenditure might be is shown by the 
fact that there are over 50,000 wiles of single track in the 
country. It is obvious that the denser the traffic the smaller 
this unit charge becomes. Аз regards the other operating 
expenses, including cost of power and maintenance, other 
E being equal, electrical haulage generally comes out 

est. 

An additional point made in favour of electric haulage is 
that, provided the generating station supplying power can be 
economically loaded up, electric haulage will tend towards an 
economy in coal consumption. The most sanguine American 
partisans of electrification claim a saving of over 66 per cent. 
in coal on this basis, which would amount to about 10,000,000 
tons of coal per annum in Great Britain. Against such a 
saving must be set off the capital charges already referred to. 

There is little doubt that in an industrial area where electric 
supply stations already abound, and where dense mineral 
Pon and passenger traffic exists, electrification will be good 

usiness, so that we may anticipate the electrification of a 
very large portion of our railways in such areas as Glasgow 
and the North-East Coast, as well as the counties of York- 
shire, Lancashire, Cheshire, Derbyshire, Staffordshire and 
parts of Worcestershire, Warwickshire, and South Wales. 

As regards long-distance electrification, the applications in 
this country will be far less numerous, as coal abounds and 
water power 1s scarce, and electrification will only pay in the 
case of dense traffic, where the railway load will be such as to 
provide à good load factor for the power station. There are 
relatively few lines of this description to be found in this 
country, and by far the best example, which should serve 
as a model and from the results of which conclusions for less 
favourable conditions could be drawn, is that of the London, 
Brighton and South Coast Railway. ‘This is the one line 
ready for electrification immediately, as practically all the 
calculations have been made and the plans and specifications 
are available; the contracts for the suburban section were let 
before the war but are not being proceeded with owing to the 
present uncertainties. The putting in hand of any other 
electrification would take time, as complete schemes would 
have to be prepared and contracts let, and there is no other 
long-distance line as eminently suitable for electrification as 
that from London to Brighton. The completion of the 
suburban section would naturally be followed by the electri- 
fication to Brighton, for which plans are practically com- 
pleted, and which would simultaneously result in providing 
plentiful and relatively cheap electricity supply throughout 
the whole of the purely agricultural and residential districts 
served by the railway. | | 

The electrification of the suburban system would demand 
and justify the creation of a super-station, which would 
comply with the recommendations of the Board of Trade 
Committee on electricity supply and which could be the first 


P а 


step in the unification of greater London electricity supply 
on rational and business lines. 
Summarising the position as regards the future of electri- 
city supply, the prospects are very encouraging, provided the 
Government and legislation assist every class ot electric enter- 
prise, whilst safeguarding the legitimate interests of the con- 
sumers. > 


The Three-Element Vacoum Tube.—During the war 
litigation over rights for the manufacture and sale of vacuum 
tube detectors tor wireless work. was suspended by common 
consent, and tubes for government use were made at various 
works, says the T. & T. Age. As the situation stood at the 
close of hostilities an attractive market was in prospect, but 
patent rights prevented any one manufacturer from entering 
the field independently. The Marconi Co. held rights cover- 
ing the use of а two-element bulb, Dr. De Forest's patents 
protected the use of the third. element, and the Moorhead 
laboratories in San Francisco had patented other features also 
essential to the commercial production of the best tubes, 
among these being the use of a chemical process for exhaust- 
ing air. During the war the Moorhead Co. had developed 
manufacturing facilities rapidly and valves were being turned 
out for the Allied Governments at the rate of 30,000 per 
month. Early in May, representatives of the Marconi, De 
Forest, and Moorhead companies held a conference in San 
Francisco, and agreed that the patent rights of all three 
should be extended to the Moorhead Co., for which the latter 
should make payment to the other two on a royalty basis. 
This company is only permitted to make receiving and ainpli- 
fving valves, the Western Electric Co. having the rights to 
manufacture the transmitting tubes. It was also agreed 
that the Marconi Co. would become the sole sales and dis- 
tribution agent for the Moorhead output. The valve pro- 
duced under this agreement is known as the Moorhead 
audion. On July 7th, Judge Mayer, in the United States Dis- 
trict Court, New York, in the suit brought by the Marconi 
Co. against the De Forest Radio Telegraph and Telephone Co., 
handed down a decision holding that the Marconi Co.'s 
patents for vacuum valve devices give that company priority 
over the De Forest Co. 


Water Power in the United States.—^ private Bill was 
introduced into the last session of the United States Congress 
to provide for the development of the hydro-electric resources 
of the country. The Chamber of Cominerce of the State of 
New York has forwarded a resolution to the Federal Govern- 
ment to adopt this Bill as a Government measure and to pro- 
ceed with investigations and legislation at the earliest oppor- 
tunity. The Chamber recommends a tixed national policy of 
conservation and development under a continuing business- 
like administration, and states that the essential points for 
consideration are :— | : 

1. An inventory of the natural water resources of the nation. 

2. A national policy for their utilisation. | . 

3. Apportionment of income. and expenditures relating 
thereto. . m | 

4. Continuity of plan and of administration. 

5. Details and order of development. 

6. Plan and estimate of cost of each complete project. ^ — 

The former wasteful, inconsistent, and fluctuating expendi- 
tures under what has been known as the ' rivers and har. 
bours policy " is condemned, and the appointment of a 
Federal Commission, with a sufficient appropriation to provide 
it with a proper technical staff to carry on investigations, to 
plan development, and to report to Congress on the above 
subjects 18 suggested. | | | 
‚ No accurate estimate of the total amount of hydraulic power 
in the United States. is obtainable, but the figure probably 
most frequently used for all the water power in the United 
States is 60,000,000 н.р. The United States census in 1912 
gave only 4,870,000 н.р. of the total potential hydraulic power 
us developed, and the report of the Secretary of Agriculture, 
January, 1916, estimated that the developed horse-power had 
been increased to six and a half millions. The Chamber of 
Commerce says that legislation must be enacted free from 
political bias and private or corporate influence. Such legisla- 
tion can be accomplished only by the nation, with the State 
and the individual working in harmony to produce co- 
ordinated statutes. . . . The policy of the expediency of the 
moment and the consideration of only local interests which 
has heretofore prevailed must be abandoned; and the new 
economic policy must be that of a business administration 
under scientific and technical direction.“ | | 
The Bill promoted by the Chamber in Congress proposes to 
create a National Board of Water Conservation. In its general 
provisions it defines the powers and duties of the proposed 
Board, giving to it the control and jurisdiction of the Inter- 
State waters of the United States.—B. of T. Journal. 


. Ultra-violet Light.— In а letter to Sience Profs. 


R. A. Milikan and R. A. Sawver, of the University of 


Chicago, announce that they have succeeded in extending 
the range of the ultra-violet spectrum from the limit of 
frequency of 196,000 vibrations per second previously attained 
to 312,000 vibrations, or three-quarters of an octave, by the 
use of a very high vacuum and a new type of grating. They 
are now able to maintain a vacuum of about 10- mm.. of 
mercury while the arc is running, and have thus brought to 
light a considerable number of new lines in the spectrum 
of zinc below 500 Angstrom units, the shortest having a 


wave-length of 320 units, . 


Sus T 
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Wireless on Aircraft:—An article in the Jahrbuch der 
drahtloxen Telegraphie und Telephonie deals with the general 
principles of design of wireless apparatus for aircraft and details 
of the characteristics of the varioua organs. The limiting weight 
of the apparatus lies between 20 kg. for fighting one-seaters to 
75 kg. for large aircraft, and the design of the aircraft itself 
should be developed with a due appreciation of the requirements 
of the wireless equipment. Various types of electric current are 
required on an aircraft for lighting, heating, signalling, and 
operating auxiliary devices, and it is necessary to design the 
generators so as to be adaptable for these various purposes. 

The antenne may be in the form of trailing wires, or semi-rigid, 
or rigid. The first two types have the drawback of limiting the 
flying properties of the machines, while the last-named avoid this 
defect at the cost of a reduced radiating power, and can only be 
used with undamped waves. The angle at which the antenna 
hangs depends only to a small extent on the speed and loading 
weight. Thus an increase of speed has only an inappreciable effect 
in reducing the strength of the signals. A 35-m. antenna loaded 
with 515 g. requires 4 Н.Р. to drag it through the air. The directive 
effect becomes very marked at distances of 10 km. In fact, the 
ratio of the strength of signals received by & ground station when 
the aeroplane is approaching or departing from the station is 54 
tol. The signals in & backward direction are very weak within 
an angle 20? on either side of the line of flight. 


Wireless and Longitude.—Under the auspices of the 
French Bureau des Longitudes, wireless telegraphy is shortly to be 
applied to a longitude determination of a complete circle of the 
globe, says the Westminster Gazette, Three places have been 
chosen almost equidistant— Paris, Shanghai, and San Francisco 
each separated from any one of the other two by approximately 
one-third of the earth's circumference. Accurate clocks at these 
places will be compared by means of wireless signals from three 
other places—Annapolis, Honolulu, and a French station are sug- 
gested—and as 15° of longitude are equal to an hour's time differ- 
ence, the instantaneous comparison of the clocks at the three places 
selected for the experiment will enable the differences of longitudé 
to be accurately calculated. | 


Rapid Electrolytic Copper Assay.— Nearly all apparatus 
for electrolytic analysis is equipped with a motor and revolving 
cathodes which agitate the electrolyte while the metal is being 
deposited, and this is an advantage. However it is possible, without 
such equipment, to perform this assay quickly, if precisely the 
proper conditions are obtained. Mr. R. G. Place, writing in 
Chemical and Metallurgical Engineering, says he found the 
following to be the best method of procedure, the cost of making 
each assay being 30 C., which figure includes cost of materials, 
labour, interest on cost of laboratory equipment, and depreciation. 

A sample of the ore was decomposed in 5 cc. each of HNO, and 
HCl, heated nearly to dryness, and then 5 cc. of H,SO, was added 
and heat applied until SO, fumes were freely evolved. The residue 
was cooled, diluted, 1 cc. of HNO, added to break up the anhydrous 
ferrous sulphate, boiled, cooled and filtered to remove insoluble. 
The filtrate was then placed under the electrodes and the copper 
precipitated, after which the cathode was washed in water and 
then in alcohol, and then burned over a free flame before weighing. 
The Winkler type of cathode was used, constructed of a cylinder 
of platinum gauze 3 cm. in diameter and 6 cm. in length. The 
gauze was composed of wires 0°06 mm. in diameter with 41 meshes 
per linear centimetre. The anode used was simply a spiral of 
No. 16 platinum wire hung inside the cathode. With this arrange- 
ment rapid deposition was effected and no trouble with spongy 
deposits was encountered. Another fact that facilitated rapid 
work was the quantity of solution used, and 100 cc. was found to 
be the minimum amount of solution that could be used without 
having the solution so concentrated that it would dissolve the 
copper faster than it was precipitated. 


French Output of Iron Alloys.— The output of iron 
alloya іп France has undergone rapid growth in late years, rising 
from 31,216 tons in 1904 to 64,459 tons in 1910, and 70,000 tons in 
1913. In these figures, ferro-silicon stood for 15,000 tons, being 
exoeeded only by the Scandinavian output with 17,000 tons. The 
. production of ferro-silicon by Switzerland in 1913 was 7,000 tona, 


that of Austria-Hungary 2,500 tons, and of Italy 2,000 tons. From : 


1914 to 1918 the hydraulic power utilised in the French Alpe in 
the manufacture of carbide and iron alloys advanced from 80,000 
to 160,000 H. P.; it will total 230,000 H.P. when the works under 
way are finished. In addition, the Massif Central and the 
Pyrenees will furnish about 100,000 H.P. At the present time the 
Comptoir Francais du Ferro-Silicium, which regulates the condi- 
tions of delivery and sale of this article, comprises ten distinct 
companies, of power capacities ranging from 7,000 to 23,000 H. P., 
and aggregating 149,200 H.P.—L’ Electricien.. ; 


The "Sonic" System.—The Evening News of August 
23rd tells us some more about the wonderful inventions of Mr. G. 
Constantinesco, the Rumanian inventor of the gear which enabled 
machine guns to be fired through aeroplane propellers. It is 
claimed that the "Sonic" system will enable ships to be driven 
withóut cranks and shafts, machinery in factories to be put in 
motion without shafting, and railway coaches to be propelled 
under their own self-contained power without extraneous aid, such 
as ee traina have to use in the way of cables and ‘live’ 
rails. 

It is easy to call spirits from the vasty deep—but will they соте? 


We shall belieye jn these marvels when we seg them, and no 
Sooner, | и 


Lamp-makers' Arbitration.—Arbitration was decided 
between Messrs. Dick, Kerr & Co., Preston, and the National Union 
of General Workers, on August 21st. The claim, on behalf of the 
women employed by the Britannia Lampworks, was for an advance 
of 68. a week and a further advance of 5s. a week to women 
in engineering shops, boilershops, and foundries. The women con- 
cerned are engaged in the manufacture of metal-filament lamps. 
It was stated that the normal working week had been reduced 
from 50 hours to 47 hours, for which the women received such 
total sum as was payable for 50 hours. The Court held that the 
claim had not been established. | È 


Railway. Employés’ Wages.—The meeting between Sir 
Auckland. Geddes, the President of the Board of Trade, and the 
Negotiating: Committees of the National Union of Railwaymen 
and the Associated Society of Locomotive Engineers and Firemen, 
last week, resulted in an agreement for a new post-war standard 
wage for the three grades of drivers, firemen, and cleaners. The 
new agreement becomes operative as from August 18th, but by the 
arrangement under which wages were stabilised for the present 
year, any reduction. which affects an employé will be deferred 
until after December 31st. Ў Wo ds 

The following amended offer has been made by the Government, 
and the Negotiating Committees of the A. S. L. E. F. and the N. U. R. 
have undertaken to recommend their Committees to accept it — 

Drivers and Motormen.—First and second year, 12s. per day; 
third and fourth, 13s.; fifth, sixth, and seventh, 14s. ; eighth 
year and upwards, 158. per day. 

Firemen and Assistant Motormen.—Firat and second year, 98. 6d. 
per day; third and fourth, 10s. 6d.; fifth year and upwards, I Is. 
per day—the above to include all war waged. P 

Cleaners,—16 years of age and under, 4s. per day ; 17 years, 5s. ; 
18 and 19, 6s. ; 20 years and over, 7s., plus war wages. 

It has also been agreed that the settlements reached and ‘agreed 
to at previous conferences on the questions of the preparation of 
engines, promotion from cleaner to fireman, and from fireman to 
engineman, and also seniority and mileage, shall come into force 
as on and from the 18th inst. This settlement will abolish classi- 
fication and payment of work on account of class of work done, 
and will give to each man an automatic advance in accordance 
with the number of turns or shifts of duty employed as drivers or 
firemen, The war wages of the cleaners which are to be retained 
are:—-18 years of age and under, 168. 6d. рег week; 18 years of 
age and over, 338. per week. 


Fuel Research.—According to the Morning Post, the 
erection of the Fuel Research Station at East Greenwich has been 
delayed by the shortage of bricks, which necessitated the substitu- 
tion of a steel-framed structure; the latter could not be erected 
until adequate foundations had been prepared, and this work was 
not completed until February last. The building is now practically 
finished, and a large portion of the plant has been erected; a 
nucleus staff has been at work for some months preparing for the 
full-scale investigations, which will be commenced next month. 
The chief engineer is Engineer-Commander Shaw, whose services 
have been lent by the Admiralty; Prof. Thomas Gray, of the 
Royal Technical College, Glasgow, is chief of the laboratory and 
chemical staff. 


Decimai Coinage.—An important public meeting will be 
held at the Mansion House on October 14th, 1919, at 4 p.m., the 
Lord Mayor presiding to discuss the subject of decimal coinage. 
Admission will be free, but, as the accommodation is limited, 
application should be made for tickets to Mr. G. E. M. Johnson, 
Secretary of the Decimal Association, 44, Finsbury Pavement, E.C. 2. 

The Royal Commission which has been inquiring into the decimal 
system of coinage has completed the taking of evidence, and is now 
considering its report. It is understood that the report arrived at 
by the Commissioners is non-committal, and that no legislation is 
likely to result. 


Appointments Vacant.— Assistant meter superintendent 
(£208), for the Greenock Corporation Electricity Department ; 
plumber jointer, for the Hackney B.C. Electricity Department ; 
mains superintendent (£5), for the Borough of Cheltenham Elec- 
tricity Department ; station engineer, for the Londonderry Corpora- 
tion Electricity Works; train lighting inspector (340 Rs. per 
month), for the Madras and Southern Mahratta Railway ; lecturer 
in electrical engineering (£250—£300), for the Aston Technical 
School. See our advertisement pages to-day. : 


Dundalk Industrial Show.—At Dundalk Industrial 
Show, last week, the Urban Council's electricity department made 
an effective display of electric heating and cooking apparatus and 
utensils, together with electric radiators of various sizes and makes. 
Special attention was paid by visitors to a hay-box oven, heated by 
one carbon incandescent lamp. It is hoped to popularise this class 
of oven for cooking in the homes of the workers, who form a great 
proportion of the Dundalk population, railway shops, breweries 
and docks providing much of the employment in this unusually 
prosperous Irish town. 


Our Ecenomical Government.—A correspondent tells 
us that he notices in an auction sale catalogue, describing 
Government plant for sale, an item which reads as follows: 
A riveted steel chimney about 5 ft. diam., 100 ft. high, 
with copper lightning conductor, wrought-iron ladder, fire- 
brick lining and brick base." If we are to suppose that 
the copper lightning conductor runs to the top of the chimnev, 
this example of Government practice certainly takes the prize. 
We can only hope, in the name of common sense, that the 
conductor referred to was the neoeesary connection between 
the baee of the chimney and the earth-plate, 
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‘Electrical Progress in Madras.— The use of electricity 
in the Madras Presidency is becoming yearly more and more 
popular; the last five years have witnessed a great advance. 
1n 1913 the number of consumers of electricity in Madras 
City was 1,345, with a consumption of 3,579,131 units; in 
1917 the number had risen to 2,529, and the consumption to 
5,942,881 units. This increased use of electricity has necessi- 
tated the complete renewal of practically the whole of the 
generating and sub-station plant and the erection of additional 
sub-stations at George Town, Kilpauk, Adyar, and Mount 
Road. Street lighting in Madras City shows considerable 
progress—there are 24 miles of street-lighting mains with 
over 2,400 lights—and the Corporation is using electricity for 
the pumping of sewage in several parts-of the city. In the 
mofussil the increasing popularity of electricity is evidenced 
by the number of private plants, and by the number of 
applications for licences to put down plant and mains, as for 
example, Tenali, Madura, Trichinopoly, and Karaikudi, and 
possibly Bezwada. То improve the standard of wiring work, 
Government has instituted at the Government Trade School, 
Madras, classes in that subject. Further, Government pro- 
poses to grant after examination, certificates of competency 
to electrical wiremen. The following are excerpts from the 
recently published Madras P.W.D. report for 1917-18: The 
number of electric installations under P.W.D. maintenance 
throughout the presidency is 69. The capital cost is 
Rs.11,06,332, and the amount spent on their maintenance, 
apart from the actual consumption charges was Rs.55,260. 

e value of the more important works completed totais 
Rs.1,22,773. The hydroelectric scheme from the Siruvani 
river source is for the supply of water and electricity to 
Coimbatore and Podanur, and possibly electricity only to the 
Nilgiri Hills. Establishment has with difficulty been ob- 
tained, the investigation of the dam site and catchment basin, 
the gauging of the flow and other works at the site, and 
the water distribution schemes in Coimbatore and Podanur, 
are being proceeded with. 

The Sri Rama E.S. Co. at Tenali received sanction to supply 
electrical energy in the Morrispet portion of Tenali, Guntur 
district, and the supply was commenced on March 21st, 1918. 
Messrs. Best & Co., Ltd., Madras, have applied for licences 
for the supply of energy within the municipal limits of the 
towns of Trichinopoly and Madura. The Bezwada munici- 
pality has under consideration the eupply of electric light 
and power to the various mills and residences. It has to be 
decided whether the municipality ehould itself finance and 
work the undertaking or let a private company do во. A 
licence for the supply of electrical energy within the union 
limits of Karaikudi, Ramnad district, has been applied for 
by Mr. А. У. R. R. M. Chokkalingam Chettiyar. In con- 
nection with the electrification of the P.W. workshops an 
agreement to supply electrica] energv has been entered into 
with the Madras E.S. Corporation. The manufacturing plant 
of the Government cinchona factory, Naduvattem, Nileiris, 
is being modernised throughout, and а scheme to supply it 
with electric power from a neighbouring river is under con- 
sideration. Increased attention has been bestowed on the 
valtage of supply of the Madras E.S. Corporation. The 
increased demand for steel poles for overhead lines has 
necessitated the local manufacture of ferro-conerete poles.— 
Indian Texlile Journal, 
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OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—It is obvious 
from notices that have been appearing in this column during 
the last few weeks that considerable unrest 19 prevalent 
amongst the engineering staff of the Yorkshire Electric Power 
Co., many resignations having taken place amongst the execu- 
tive and supervising officials of the company. We understand 
from the Electrical Power Engineers’ Association that the 
main cause of the discontent is the attitude of the manage- 
ment towards the staff, which attitude militates against the 
efficient performance of the duties of the latter. It seems 
that ap acute position was reached early in May last, when 
all the members of the staff resigned their positions as a 
protest against the state of affairs then existing. An agree- 
inent was arrived at between the directors of the company 
and the Electrical Power. Engineers’ Association acting on 
behalf of the members concerned. but it is now stated that 
the spirit of that agreement has not been observed by the 
management. and that since the date of its adoption there 
have been two dismissals and ten resignations. nearly all of 
those concerned being heads of departments or their assistants, 
end men of long service with the company. There are 
generally two sides to every matter, and probably the other 
side in this case may have good reason for its attitude 
whatever that attitude may be. We are entirely in ignorance 


as to the cause of the quarrel, but it appears to us that the 
disaffection has reached such a stage that, seeing the depend. 
ence of great industries upon the efficient maintenance of the 
supply system, the matter has become one of more than 
purely domestic concern. 

The Doncaster Town Council, last week, appointed Mr. H. 
B. Srokks, electrical engineer and tramways manuger to the 
Bexley Council, to be its electrical engineer and tramways 
manager at £700 a year, in succession to Mr. E. S. Rayner, 
who is going to Hull. Mr. Percy G. Campling, deputy engi- 
neer and manager of the Rhondda Tramways, was one of tlie 
candidates interviewed. | 

Mr. R. FERGUSON, boiler house engineer at the Yorkshire 
Electric Power Co.'s Barugh  power..station, has resigned, 
having joined the firm of Messrs. Wm. J. Ferguson, Ltd, 
electrical engineers and contractors, Redditch. 

Mr. W. A. CHRISTIANSON, who for the past six years has 
been the station superintendent of the Yorkshire Electric 
Power Co., bas resigned his position, and taken up an appoint- 
a with the B.T.H. Co. in their contract department at 

ugby. 


General.—After acting as chairman of the Bradford Cor- 
poration Electricity Committee since 1903, Alderman G. H. 
ROBINSON has decided to relinquish that position on account 
of increasing business responsibilities. 

Captain Н. J. GROVES-WEBB, A. M. I. E. E., late R.E., has 
just returned from France, after serving since September, 
1914, and has joined Messrs. Johnson & Phillips, as assistant 
engineer, at their city office, 12, Union Court, Old Brod 
Street, E.C. Capt. Groves-Webb saw service in Gallipoli, 
Egypt, France, and Belgium, at first in the ranks of the 
R. N. Divisional Engineers, later with R. E. Signals, while 
for the last vear he has been in charge of extensive electrical 
schemes in France. | 

The Times states that Sir GLYNN WEST has been appointed 
vice-chairman of Sir W. G. Armstrong, Whitworth & Co. 

Major KENELM W. E. Ерссомве, M. I. E. E., London Elec 
trical Engineers, having been recommended for the Terntonal 
decoration, the King has been graciously pleased to confer 
it upon him. Major Edgcumbe became associated with the 
corps as an officer in 1900, was promoted captain in 1902, and 
major in July, 1914. 

Lieutenant and Acting-Captain H. G. WEINE, Tyne Elec- 
trical Engineers, has been restored to the establishment of 
that regiment, of which he was a supernumerary whilst em- 
ployed at a school of instruction, and at the same time he has 
relinquished his acting rank. 

Second Lieutenant E. S. Harman, Dorset Fortress Electric 
Engineers, has been promoted lieutenant after the usual 
qualifying service. 

Mr. Е. W. NewtTon-Wetts, late of Messrs. Siemens Bros., 
Dynamo Works, Ltd., has taken up the position of sales 
manager with Messrs. R. B. Hand & Co., Ltd., 63, High 
Holborn, W.C. 1. 

The Times states that Mme. Curie, the co-discoverer of 
radium, has been elected Professor of Radiology at Warsaw 
University. 


Obituary.—Pror. A. G. VERNON HARCOURT.— We regret to 
record the death which occurred on August 23th of Prof. 
А. G. Vernon Harcourt, M. A., F. R. S., the celebrated chemist. 
While Prof. Harcourt's life work was devoted to chemical 
research, as one of the Metropolitan Gas Referees, he exercised 
considerable influence on the applied chemistry of gas manu- 
facture, and his invention of the '' Vernon Harcourt Pentane 
lamp” was of immense importance not only to the gas 
lighting but also to the electric-lighting industry, in that it 
eubstituted for the primitive and unreliable candle a etandard 
of illumination capable of attaining to a high degree of 
accuracy in the hands of an expert, and thus he contributed 
very materially to the development of the electric lamp. 

Lorn RarHMORE.—The death has occurred, at the age of 
RI vears, of Lord. Rathmore, who filled a prominent part in 
Trish polities many years ago. He was a director of the 
Ja & N.W. Railway and the N. IL. Railway, and according to 
the Times, took an active part in the starting of the Central 
London Railway. 


Will.—The late Mr. W. M. Monmrny, of Dublin, left 
£264,004 personal. 


Q ... ——_————є—_ 


NEW ‘COMPANIES REGISTERED. 


Ralph Tourne, Ltd. (157,971).—Private company. Ке. 
gistered August 15th. Capital, £3.000 in 2,800 pref. shares of £1 each ai 
4.000 ord. shares of Js. each. To carry on the business of electricians. © 
trical and general engineers, &c., and to adopt an agreement wit 5 
Tourne and H. Green. The subscribers (each with one pref. share) ат. 

. C. Howley, 96. Twickenham Road. Leytonstone. Essex. clerk: 1 
Filer, 50. Riverway. Palmers Green. N 13. clerk. The subscribers are 
appoint the first directors. Solicitors: Ashurst, Morris, Crisp On 
Throgmarton Avenue, Е.С. 


X-rays, Ltd. (158.010).— Private company. Registered 
August 16th. Capital, £25,000 in £1 shares. To carry on the ie 
manufacturers of and dealers in electrical apparatus and other things PE. 
able to X-rays, &c. The subscribers (each with one share) аге. eley. 
Graveley, 10, Balham Park Road, S. W. 12. solicitor: Mrs. F. E. Sara 
10. Balham Park Road, S.W.19. Table “A mainly applies. Regis 
office: 10, Balham Park Road, S.W.12 
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British Electrical & Engineering Co. of China, Ltd. 
(158,044).—Private company. Registered August 19th. Capital, £30,000 in 
@ shares. Objects: Го carry on in China or elsewhere the business of 
commission, commercial and general agents, contractors, merchants, importers, 
exporters, Manufacturers, ironfounders, and electrical and general engineers, 
to make advances upon or otherwise deal in machinery, implements, rolling 
stock, and hardware, &c. The subscribers (each with one share) are: A. k. 
Salmon, 13-14, Blomfield Street, E. C., company secretary; Brig.-General 
C. H. Whittington, Queen Anne's Chambers, S. W. The subscribers аге 
to appoint the first directors. Solicitors: Linklater & Co., 2, Bond Court, 
Walbrook, Е.С. 


Attenborough & Turpin, Ltd. (158,083).— Private com- 
pany. Registered August 20th. Capital, £2,000 in £1 shares. To carry ou 
the business of electrical and mechanical engineers, &c. The subscribers 
{each with one share) are: W. Attenborough, 20, Harrington Drive, Notting- 
ham. electrical engineer; A. Turpin, 3, Gedling Drive, Nottingham, 
electrical engineer. The first. directors are: W. Attenborough and A. E. 
Turpin (both permanent). Registered office: 5, Goldsmith Street, Nottingham. 


Alton Battery Co., Ltd. (158,082).—Private company. 
Registered August 20th. Capital, £20,000 in £1 shares (7,500 рге!.). Yo 
acquire freehold factory premises at Alton, Hants, from J. W. Williams and 
C. C. Rattey, and to carry on the business of mechanical and electrical or 
automobile engineers, &c. The subscribers (cach with one share) are: J. А 
Williams, Summercourt, Gidea Park, Essex, engineer; С . Rattcy, 4, 


Parliament Hill Mansions, Lissenden Gardens, N. W. ö, engineer. Directors: 


J. W. Williams and C. C. Rattey (both permanent). Qualification £200. 
Solicitors: Rexworthy, Barnard & nser, 90-91, Queen Street, Е.С. 4. 


Norwegian Electric Smelting Co., Ltd. (158,138) .—Private 
company. Kegistered August 21st. Capital, £30,000 in £1 shares. To carry 
on the business indicated by the title, and to enter into an agreement with 
G. ]. Stock. The subscribers (each with one share) are: ү ewis, 
“ Solva,” Guiseley, Yorks, iron merchant; Н. H. Blackburn, 24, Bank Street, 
Bradford, C. A. The first directors are С. R. T. Taylor, T. V. Miles, G. J. 
Stock, and Н. Н. Blackburn. Secretary, H. Н. Blackburn. Registered office: 
24, Bank Street, Bradford. 


Delta Electrical and General Engineering Co., Ltd. 
(158,161).—Private company. Registered August End. Capital, 21,000 in 25 
shares. To carry on the business indicated by the title, The subscribers 
(each with one share) are: F. Kenyon, 20, Beaufort Street, Rochdale, grocery 
manager; T. Prior, 156. Shawelough, Rochdale, mechanic. The subscribers 
are. to appoint. the first. directors. Secretary: T. Prior. Registered office: 
Rilnholine Hill, Stacksteads, Bacup. 


Pettigrew & Merriman, Ltd. (158,178).—Private com- 
pany. Registered August 22nd. Capital, £20,500 in EI shares (10,000 8 per 
cent. cumulative preference ordinary and 10,500 ordinary). Objects: To carry 
on the business of mechanical and electrical engineers, instrument makers, 
electricians, suppliers of equipment for heat, light, sound and power, &c. The 
subscribers кп with one share) are: I. Pettigrew, ЗІ, Little, Heath, 
Charlton, S.E.7, electrical engineer; E. Merriman, 73. Elliscornbe Road, 
Charlton, S.E.7, electrical engineer. The first directors are: T. Pettigrew. E. 
Merriman and P. Н. Mackintosh. Solicitors: б. E. Rigden, 33, Chancery 
Lane, W.C. Ü 


Cuthbert Jones, Curtis & Co., Ltd. (158, 159).— Private 
company. Registered August 2nd. Capital, £5,000 in #1 shares. Objects: 
То take over the business carried on by C. Jones and J. Curtis, as power 
engineers and contractors, at 2, Mount Street, Manchester, as '* Cuthbert 
Jones, Curtis & Co." The subscribers (each with one share) are: J. Curtis, 
56. Manchester Road, Irlams-o'-th'-Heights, power engineer; Cuthbert Jones, 
Thorpe Cottage, Nelstrop Road, Heaton Chapel, power engineer. The first 
directors are: Cuthbert Jones, J. Curtis, J. W. Baron and J. T. Parker. 
Solicitor; J. A. Hudson, The Bulls, Rochdale. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Aluminium Corporation, Ltd.—£50,000 debenture regis- 
tered July 9th, 1919, charged on the company’s undertaking and property, 
present and future, including uncalled capital. Holder: К. M. Clark. 4, Broad 
Street Place, E.C. 


Brotherton Tubes and Conduits, Ltd.—.e15,000 deben- 
tures charged on the compary's undertaking and property, present and future, 
including uncalled capital, registered July 9th, 1919. 


C. Е. Casella & Co., Ltd. (106,869). —Capital, £17,000 in 
15,000 ordinary shares and 2,000 preferred shares of £1 each. Return dated 
January lst, 1919. 12,240 ordinary and 2,000 preferred shares taken up. 
2.3.50 paid. £10,700 considered as paid. Mortgages and charges, 42.150. 


Calcutta Electric Supply Corporation, Ltd. (50,882).— 
Capital, £1,500,000 in 150,000 ordinary shares and 150,000 preferred shares 
of £5 each, Return dated June Lith, 1919. 110,000 ordinary shares and 
116.000 preferred shares taken up. £1,100,000 paid. Mortgages and charges, 
nil. 


CITY NOTES. 


The report of the directors of Brown, 
Boveri & Co., of Baden, Switzerland, deal- 
ing with the year 1918-19, states that export 
orders at remunerative prices were re- 
ceived to an adequate extent. However a not Inconsiderable 
depreciation of the large stocks and of some of the partly 
tinished and fully manufactured articles was brought about 
hy a fairly sudden fall in the prices of materials. The manu- 
facturing branches remained without change; sale prices con- 
tinued exceptionally high, and a rapid decline was not to be 
expected. Despite the fall in the prices of certain materials, 
prices were still very high: and the increases in salaries and 
wages in the Swiss works led to these expenses rising by more 
than 100 per cent., which was simultaneous with a consider- 
able reduction in the production. After setting aside £65,000 
for depreciation of machinery, plant, &., and £76,000 for 
the depreciation of shares and other investments, as com- 
pared with £65,000 and £71,000 respectively in 1917-18, the 
accounts show net profits and balance forward of £164,000, 
as against £175.000 1n the preceding year. It is proposed to 
pay a dividend of 9 per cent. on the share capital of £1,440,000, 
being the same rate as in 1917-18. 


Brown, Boveri 
& Co. 


Tyneside Tramways & Tramroads Co.—For the half-year 
ended June, 1919, the surplus of receipts over expenses was 
£6,943, plus £2,295 brougnt forward.  Debenture and loan 
interest, &c., absorb £1,031; 5 per cent. dividend, less tax, 
on the preference shares, £601; 5 per cent. dividend, less 
tax, on the ordinary, £3,347; reserve for renewals, deprecia- 
tion, and contingencies, £2,500; carried forward, 41,758. 
The traffic receipts increased by £2,388, as compared with the 
corresponding half of 1918. £1,500 has been charged against 
special reserve account in respect of increased cost of main 
tenance. | 


North Melbourne Electric Tramways & Lighting Ce., 
Ltd.— Һе report tor the year ended September 30th, 1918, 
states that the gross receipts show an increase from 439,361 
to £44,203. ‘lhe expenses increased from £30,429 to £33,825, 
due mainly to the increase in wages and cost of materials. 
The net revenue was £10,379, as coinpared with £8,982. Pas- 
eengers carried numbered 3,542,002, against 3,455,011; car 
miles run, 472,908, against 482,461; consumers connected, 
2,626, against 2,333; units sold, 844,490, against 647,546. The 
company has entered into a contract with the local authorities 
for the public lighting of Flemington and Kensington, and the 
necessary installation 18 being proceeded with. 


Stock Exchange Notice.—<Application has been made to 
the Committee to allow the following to be officially quoted :— 

General Electric Co., Ltd.—95,000 ordinary shares of £1 
each, fully-paid (Nos. 1,900,001 to 1,925,000; and 155,790 61 
per cent. cuinulative preference shares of £l each, fully-paid 
(Nos. 1,500,001 to 1,055,790). 


Canadian General Electric Co., Ltd.—Dividend of 2 per 
cent. for three months to September 30th, on the common 
stock and 34 per cent. for the half-year en the 7 per cent. 
preference stock. 

Clarke, Chapmau & Co., Ltd.—IJnterim dividend of 5 per 
cent. (1s. per share), less tax, on the ordinary shares. 

Waste Heat & Gas Electrical Generating Stations, Ltd.— 
Interim dividend of 24 per cent., less tax, for the half-year. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


LABOUR conditions are not worrying the Stock Exchange to 
anything like the same extent as they did even a month ago. 
The centre of apprehension has therefore shifted, and at the 
present time it dwells alternately upon the foreign rate of ex- 
change, and the prospect of what may happen under the new 
régime of free imports. It must be confessed that the markets 
are none too happy. Increased income-tax or a possible levy 
upon capital are now subjects for open discussion, and great 
disappointment is felt at the absence of any kind of official 
lead being given towards curtailment of national expenditure 
at the rate of four millions per diem. The charge of prodig- 
ality is only too well founded, but 16 would be appropriate if 
those who made it were to give stronger indications of repent- 
ance than are apparent so far. 

The industrial world is prepared for unexpected develop- 
ments when the withdrawal of restriction of imports gets into 
working order. How it will affect many trading companies is 
declared to be an impossibility to say. It is the same with 
the action of the Profiteering Bill. Meanwhile, prices are left 
much the same as before. Buying of Westinghouse preference 
has added a further 5s. to the advance of 7s. 6d. last week. 
Whence the support comes is a matter arousing keen con- 
jecture: the market falls back upon the buying-for-control 
theory. Siemens are now quoted as £1 shares, and at 1 9-32 
show little alteration from the 6d at which the shares stood 
before the division. Edison Swan 5 per cent. first debenture 
has gained 2 points at 81}. The market for cable-companies' 
shares 18 unsteady. 

There is, as stated last week, a noticeable revival of tho 
demand for investments upon which the dividends are paid 
without deduction of tax. The 4 per cent. tax-compounded 
War Loan is the principal example, but Globe Telegraph ordi- 
nary has hardened to 151 and the Eastern-Western group 15 
firm. Anglo-American deferred rallied to 224; the dividend 
on this stock is paid, of course, less tax. | 

Amongst the manufacturing shares quoted in our lists whose 
proprietors receive their dividends net are General Electric 
ordinary, India-Rubber, Siemens and Telegraph Constructions. 
It may not be superfluous to point out that the fact of a 
dividend being paid tax-free does not preclude the right of the 
tax being reclaimed by shareholders who are entitled to relief 
from the full rate paid to the Income-tax Commissioners by 
the company. The top half of the dividend is accepted bv 
Somerset House as а voucher in the ordinary way, and the 
calculation, with income-tax at 6s. in the £1, is not difficult. 

Metropolitan Consolidated and Districts are both down at 
24 and 213 respectively. Home Railways continue in melting 
mood, and the settlement of the threatened strike last week 
has left the investor cold to what attractions may lurk in these 
stocks. | 

Hot-air is more than ever in evidence in regard to Mexico 
and American intervention. It has no inspiring effect upon 
the prices of Mexican stocks. which are weak as water. 
Brazilian Tractions have given way to 584. Feld largely 
in Belgium, the shares have been coming to London market 
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under the Treasury’s permission for the import of securities, 
and the talk of resumption of dividends is silent for the time 
being. Anglo-Argentine Tramways first preference have gone 
back to £3. British Columbia Electric preference picked up 
to 57; but the deferred stock 1s 2 lower. 

It is seriously stated that there is a good demand for London 
Electric Lighting shares. If so, the buyers must be wanting 
to get in at levels lower than the current quotations, for there 
is nothing in the share-list of prices to reflect eagerness on the 
part of purchasers. Chelseas have slipped back to 3 and Ken- 
ed to 5. County of London ordinary and preference are 
both à down. So are Metropolitan preference. Assurance is 
expressed that the Government Bill may turn out to be an 
excellent thing for the companies. Reference to the yields 
obtainable upon the ordinary shares will show that returns 
ranging from 5 to 9 per cent. can be obtained. The bold in- 
vestor. who mixes the best-class electricity supply ordinary 
shares may easily see that capital appreciation which to many 
people nowadays is of more account than, dividends. For on 
dividends there is tax to pay. 

Chadburn's Ship Telegraphs are easier at 22s. 6d., the chair- 
man’s speech on Monday being couched in cautious vein. 
Marconis are heavy, speculative interest having evaporated for 
the moment. Marines are a trifle under 3, Americans 27s. 94.. 
and: Canadians 15s. 6d. Engineering shares kcep steady, and 
Vickers have appreciated. Rubber shares are a good market, 
the material hardening to just over a florin per lb. German 
houses are said to be inquiring for the produce, and the con- 
dition of ‘the’ New York exchange renders American pur- 
chases of rubber at least likely. The utility stocks and shares 
of American-Canadian undertakings are mostly quoted a dollar 
or two lower than last week. 


. - BHARE LIST OF ELEOTRIOAL . COMPANIES. 


Dividend Price 
- atto iD, Aug. 26, Yield 
1911. 1918. 1919, Rise or fall, p. o. 

Brompton ee ee ee 10 8 8h — A6 10 6 

Charing Oross oo o 4 23 — 756 
do. do. do. 44 Pret... é 4 ВА — 7 4 0 

Ohelsea.. |... ce co 8 8 8 — i 500 

City of London ss eo 8 9 11à — 7 4 8 
40. 6 per cent. Pref... 6 6 93 - 6 8 1 

Coun Melo зе ese T 7 9 — à 1 5 В 
do. do. 6 per cent. Pref, 6 a 98 — 648 

KE ee ee N 6 5 — 8 0 0 

Y "um do. 6 t. Pret.. e T s Zi а % 6 

0. . oen, Gee - 
ten ‘ee sn b. e а A : EZ ; 19 
8 ; oen ee a m 2 
84. Ince’ and Pall M... eC = 8 0 0 
доп ee ee eo 6 6 ч — 1 b а 
South Metropolitan Pref... .. 7 7 B — 616 9 
ee ee 9 В 5$ == 7 12 5 

fue tos ÜTELEGRAPHS AND TELEPHONES, 

Angld-Am, Tel, Pret. oe ee 6 6 94 — 6 7 
` flo. Def, ee ee 1 "n 23) + à 7 13 

депа Te өө ee ee 8 of — 8 18 

Bub. oe ee ee q 7 1 = 6 18 
Extension .. " eo 8 .8 56 — *5 6 

Tel, Ord. ee oe ee 8 8 15 => *5 0 
Globe Tel. and T. Ота, .. ee q 8 | +3 6 5 
do. © „% % 6 O 1 = 6 18 

Great Northern Tel. 9 9 — 714 
[1 ee ee 18 18 61 — 6 6 

Marconi ee ee ee ee 20 95 6 & — à 4 11 

Oriental Telephone Ord. .. .. 16 10 — 4 9 

United ‚ Plate Tel, ee ee 8 8 7i — *5 8 

est India and Panama ee ee 1/8 T 1 & — *4 16 

Western Telegraph ee ee 8 16} — *4 18 

Homa Bare. 
entrar London Ort; Aeon ier ee : 11 es Zi H 6 
etropoli ee 0 0 oe oe — 2 

Und do, - pinra ee А ИП ЫТ 65 —1 Nil 

do. do. “A” „„ Nil Nil 9/- — Nil 
do, ee 6 90 — ы 4 8 
Fommiem Таиз, &o. 

8 6 per cent. Pref, .. n xi : : 21 e 0 0 
do. do. and Pref, ee — — 96 = — 
do. do. 6 Deb... ee 6 6 65 — 7 18 10 

Tractions . ee ee — — 684 —14 — 
Bombay Eleotrio Pref. .. .. 6 6 124 tai 418 0 
British Columbia Eleo. Rly. Pioo, 6 6 57 +1 817 0 

do. ferred Nil a 47 — 5 58 
d». i do. Deb. oe ` 4 dis 4 51 * 7 8 8 
Mexico Trams 6 per cent. Bonds. N N 57 — Nil 
| 6 a cene Bonds.. Nil Nil 453 — Nil 
Mexican Light mon .. es Nil Nil — Nil 
° Pref, ee ee Nil Nil 484 = Nil 
do, ш Bonds. e ee Nil Nil 684 -— — 
MANUFAOCTURIMG COMPANIES. 
Babcock & Wilcox PES 5% 15 15 = 4 9 9 
British Aluminium Ord. .. ee 10 10 10 == 6 8 1 
ritish Insulated Ord. ee se 25 19$ 2714 — 6 1 0 

British Westinghouse Pref. T 7 8 8} +? 418 6 

Oellenders  .. ee we oe 95 25 9 ЕЕ 6 19 0 
do. Pref, ee ee ee 5 64 — 6 B 10 

Castner-Ke! ner ee oe ee 9 90 2 ее 8 0 0 

Crompton Ord. yi. Vos as 7 10 21/6 — 9 6 0 

Swan, “A” oe ee — m 1 — 6 0 0 

do. do. б percent, Deb. 4 b ad +2 6 29 

Neotrio Construction T ee 10 10 J$ — B18 0 

Gen. Elec. Pref, ee [E ee 6 64 1 — R 10 0 
ey т ee ee эө 10 й 2 — . *5 0 0 

oe ee ee ee se — 6 8 0 

do. 1$ oe ео ee ee 44 44 BY = 6 00 
b ee ee вө өө 10 10 17 — $; 17 8 
Riemens Ord... se of ce — 10 14, — 7 17 0 
Telegraph Oop oe eo . ee 90 20 26 = eh 19 0 


*Dividends paid [ree of Ingome Taz, 


SrTDVBODerGoxOPQow . 


'` ` MARKET QUOTATIONS. 

lT should be remembered, in making use of the figures appearin 
ia tha: [ойо йш lisk. that tn dime коа the prices are only азага 
and they may vary according to quantities and other circumstances. 


Tuesday, August 26th. 


CHEMICALS, 40. 


| Price, Inc. or Deo. 
а Aoid, Oxalic ee ee эө еә per lb. | 1/5 ee 
a Am mia Muriate (large crystal) EM 278 | Ms 
а 1 mo 7 [T] £7 ee 
a Bisulphide of Carbon ee ee 99 ee oe 
a rax ee ee ee ee ee gt 239 ee 
Е @ Copper Sulphate ee ea ee [1] ] £46 eo 
a ;Ohiorete .. oc  .. per lb. 17¹ 2d. deo. 
a " Perchlorate ee ee "n 1,8 s 
а Shellac e. oe „„ Derowt. £23 10 20/- inc. 
а Bulphate of Magnesia .. ., per ton wb ee 
a Sulphur, Sublimed Flowers .. " £23 " 
са 37 . Lump oe ee ee LT] £. £5 ine. 
a Soda, Chlorate .. oe ee рег ib. Bd. e 
а [TI Orystals T ee ee per ton lu ee 
a Sodium Bichromate, casks .. per ib. ee | ee 
METALS, &c. 
а Babbitt's Metal Ingots .. ee per ton £85 to £286 | А 
~ Drass uiou шом: « w lr basis) yurib. Alga. T 
с oe Tubes (solid drawn) ee $8 103 1d .— d. inc, 
c Т) W basis ee ee ee 90 1/ ad. Ipc. 
c Copper Tubes (solid drawn) .. » 171 ла. inc. 
€ n Bars (best selected)  .. per ton ito £4 dee. 
8g LE] Bheet ee ee eo [1] 8145 £i dec. 
8 ` е ee [T] 4146 £24 dec. 
d [T] (Bilectrolytio) Bers ee 55 £125 £7 ine. 
d LE] [1] ects oe [1] #154 Pa 
ee : Ho. Wi "ib 4751 1 
"o 96 O. ro per iD, / d. inc. 
f Ebonite Rod .. ee өө | ee [T] 10 * oe 
” Sheet ee өө ee 90 9/6 ee 
n Gorman Silver Wire ee ee Т) 2;5 ld. dec, 
А Gutte-percha, fine ee өө өө н 10/- to lu. oe 
А India-rubber, Para fine ..  .. " 2/5, ve 
і Iron Pig (Cleveland warrant) .. рег ton Мом, I 
„ Wire, galv. No. 8, P.O. qual. " £42 P 
8g о оеган Pig ее ee ee 80 £A £26 M 10 ө 
8g ; oe ee КТ eo Per | D 244 to £: 10;- inc. 
e Mice (in original cases) small .. per lb. | Yu. 00 4/6 - 
e 1 99 9? medium н 5J- to 10/- ' ee 
@ v u „„ агба .. Т) 12,6 t^ 25-/ є up. oe 
g Phosphor Btonze, plain castings 5 1/54 to 1/s4 | ae 
8 „ „ rolled bars & rods 5 | 47 to 2/4 us 
4 d » is rolled strip & sheet КАШ 2/1 to 7/6 Kä 
. 4 ВШоют Bronsu witu .. .. рег d. u9 lád. inc. 
ч Seel, Maguce in Ware oe „„ per ton | `. 14. 
g Tin, Block (English) .. — .. „ | £268 to £269 £5 inc. 
e € . Nos. 1 to 16 Б ее per Ib 48 ва. inc. 
White Anti-friction. Metals .. per ton 


£94 to 4 286 өө 


е Quotations supplied by— 
av. Boor & Oo. James & 
с Thos. Bolton & Sons, Lid. А Edward пша Co. | 
4 Frederick Smith & Оо, i Bolling & Lowe. 
& 4 Richard Johnson & Nephew, Lid. 


e 2. iggins Bons. 
F Indis-Hubber, Gutte-Peroha and п P. Ormiston & Sons, 
Telegraph Works Oo., Ltd, ғ W. F. Dennis & Oo, 


French Organisation of Production and Transmission. — 
IThe French Government has now taken initial steps in regard 
to the proposed control and transmission of electrical energy 
under an organised system. For this purpose a Bul has 
been introduced in the Chamber to authorise the addition 
of the following article to the law of June 15th, 1906: With 
the object of ensuring a more complete utilisation and a 
better distribution: of electrical energy, whether originating 
in steam or hydraulic works, the State, if it does not itself 
take the initiative, can compel producers, and 1f necessary 
the distributors of energy, the Departments, communes, and 
public services in the sume district, to form under its direction 
and in that case with its financial co-operation, а special 
collective organisation for the purpose of constructing and 
working a network of high-tension transmission lines intended 
epecially ^ to inter-connect the generating works and the 
sub-stations whence the distributing lines set out. The speci- 
fication will fix the maxunum tolls which the’ collective 
organisation will be able to charge to the users of the network 
which all producers and distributors in the district concerned 
can be required to utilise for the transmission of their energy. 
Wayleave permits cannot be granted by the prefect or con- 
cession charters given in the naine of the State for this saine 
district unless these undertakings make use of the transmis- 
sion lines, and the obligations imposed upon them must in 
any case take into account their existence and the conditions 
of their working." It will be seen that producers in any 
district can voluntarily combine for the erection of main and 
common transmission lines, but in case of refusal the State 
can exercise compulsion on them. In addition, the State takes 
power to group producers and construct lines which would 
be handed over to the groups to work, a policy which is being 
followed in the regions liberated prior to and since the 
armistice. The question of different systems of generation. 
&c., does not appear io have been taken into consideration 
ander the scheme, but possibly this will be left ta the ad- 
ministrative authorities. 
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MINERAL AND GOODS TRAFFIC ELECTRICALLY OPERATED. 


By THEODORE STEVENS, B. Met., E.M., M. inst. C. E. 


(Concluded from page 25 l.) 


AVERAGING the foregoing quantities per route-mile of each 
electrification, the N. & W.R. has 28% more copper and 
double the quantity of steel strand in its transmission, 64% 
less copper and 25% more steel strand in ite distribution 
than the C.M. & S.P.R. has; while the N. & W. R. handles 
3*7 times as many of our so-called conditional ton-miles. 

Approrimale Segregations of Cost of N. & W.R. Electrifi- 
calion.—The N. & W. R. electrification cost was published 
as $3,100,000 іп 1915, and later as $3,600,000,” and “the 
electrical installation was designed for 20 enst-bound trains 
per day f. but, so far as we are aware, details have not 
been published ; we therefore make the following experi- 
mental segregations. | 

Any over-estimate of one item must undervalue some 
other, and wice versa. Never having seen the N. & W.R. 
power house, nor details of it, we will assume that it cost at 
least £21,000, also that a three-phase power house for equal 
output would have cost, on comparable basis, £290,000. 

The remainder, £429,000, if subjected to the dissection 
on Mr. W. В. Potter’s percentages, gives— 
TABLE V.—N. & W.R. Costs EXPERIMENTALLY SEGREGATED.1 


Conditional Mr. Potter's Conditional 
unit figures. er totals. 
£1,480 per mile 29 miles transmission. 10% 442,900 
44,000 volts. 
230 British tons, con- 
ductors. 
50 British tons, steel. 
320 towers. | 
£15,800 each... 5 sub-stations, 28,000 1877 £77,000 
X. V. A. 
£1,333 per mile 90 miles distribution. 987^ £120,000 
210 British tons, copper. 
170 T „ steel. 
1,750 3upport ing struc- 
tures, 
Labour. 
£180 per mile... 90 miles of track bonded. 17, £17,100 
£14,300 each... 12 locomotives. 40% £172,000 


1007 £429,000 
These conditional unit figures are not satisfactory, i.e., 
Mr. Potter’s percentages do not apply in this case; e.y., the 
weights of mechanical and electrical parts of locomotives 
have been published, and if we compare them at equal 
prices per ton we get the results in Table VI. 


TABLE VI. -LOCOMOTIVE WEIGHTS. 
C. M. & S. P. N. & W. 


Electrical part es sis РЕЯ 98 101 
Mechanical part $us s T52 139 
Total British tons ... ate ‘es, M00 210 
Electrical part at £125  ... £12,200 £12,600 
Mechanical purt at £76 10s. £11,600 £10,600 
Total on this basis... £23,8008 £23,200 


With these figures, graphic time-tables, input to loco- 
motives output from each sub-station, and input to railway 
H.T. system have been worked out for each railway on its 
existing electric system. 

At first glance, one looks for greater distances between 
sub-stations where higher voltage is collected. 

When one realises that the average loss allowed in dis- 
tribution with the higher voltage is about half as much as 
with the lower, the second glance is more inquisitive. 

The minimum distance between sub-stations on the 
C.M. & S. P. R. 3,000-volt line is 23 miles; while it is 
5 miles on the N. & W. 11,000-volt line. The average 
distances between sub-stations are 32 miles with the 3,000 
volts, and 7 miles with the 11,000 volts. 

To call attention to the essential differences in the work 
required in the two cases, and to the impracticability of 


* Electric Railway Journal, September 20th, 1915, page 615. 
{hid., February 12th, 1916, page 332. 

+ Messrs. Gibbs & Hill, engineers for N. & W.R. Co., Electric 
Railway Journal, June 5th, 1915, page 1059. 

i This segregation is rejected. Compare first column of 
Table X. 

$ The C.M. & S.P.R. Co. published in Dawn of Electric Era in 
Railroading,” 1917, this figure for its electric locomotive cost, 


direct comparisons, Table VIII brings side by side the train- 
miles, conditional ton-miles and revenue tons on these two 
railways, | О 

TALE УП.— BASIS WEIGHTS AND . 

1-phase collected, 3-phase 


C.M. & S. p. 
System. D.C. motors. 
Goods train 1 loco. | 2 locos. 1 loco. 2 locos. 
Loco. tons ... .. 250 500 240 480 
Wagon /t are. 590 590 720 720 
Revenue load . . 1,660 --| 1,660 2.200 2.200 
Total tons ... . . . 2,500 2,750 3,160 3,400 


20 eastwards loaded 


Trains per day, 4 each way — 120 westwards empty 


2 locos. on grades of ... 1˙3 % — 
Running speeds be HE 

up 16 %%  ..  98M.RH- — 28 

up 15% — 17 M. P. iI. — 14 
Passenger trains, 1.000 tons 

T ,, per day, 2 each 
way— | 

Running epeeds | 

up 16 7; А 45 M.P.H. — 42 M.P.H. 

up l'5 ^ see 29 Г 9 | 42 97 

TABLE VIII.—Toxs, ToN-MiLES, AND TRAIN-MIL S. 
| -Train- Conditional Tons 
Route miles ton-miles per 
miles, рег дау. рег дау. annum, 

C.M. & S. P. R. ... 650 | 

Goods and minerals... — 5,200 13,000,000 . 4,000,000 

Passenger  ... . — 3,200 3,200, 000 — 
N. & W. R. ves e. 29 she 392 

Goods and minerals... — 1,180 2,710,000 13, 200,000 
Channel tunnel, proposed 29 | 

Goods ... T sio = 725 620,000 5,500,003 

Passenger 4 — 725 290,000 — 


We arrive at as reasonable a basis as possible for com- 
parisons by redesigning each electrification for the work 
specified, but adopting the electric system now in use on the 
other railway. The efficiencies and distribution of losses 
found from the calculations mentioned (after Table VII) 
above are used. 

The efficiency of generation in .one-phase alternators 
is, say, 2°6 per cent. less than in three-phase.alternators.* 

The average distribution loss is about half as much on 
the N. & W. R. as on the C.M. & S. P. KR. | 

It is unnecessary to repeat here the considerable details 
of this investigation, the results of which show that the 
average distance between sub-stations would be 14 miles on 
the C.M. & S.P.R. if the 11,000-volt, one-phase system, 
were used, and 13 miles between sub-stations on the 
N. & W. if the 3,000-volt р.с. system were used. 


TABLE IX.—DISTANCES BETWEEN SUn-STATIONS: MILES. 
Minimum. Average. 


One-phase, three-phase, N. & W. R., as it is TE 7 
D.C., N. & W.R., redesigned ... hed s oe 11 13 
D. C., C.M. & S. P. R., as it is Е? у. 23 32 


One-phase, three-phase, C.M. & S.P.R., redesigned... 10 14 
Taking the following somewhat different segregation, 
which claims only to be experimental, the costs of running 
the service specified in Table VII for N. & W.R. are com- 
pared on two systems. More accurate analyses of details 
could be made. 


TABLE X.—CoNDITIONAL CAPITAL. 


Contact wires carry l-phase 5.0. 
Motors operate on ...  4-phase D.C. 

Capital, , 
Locos.... ..£290,000 687, £274,000 18 
Distribution 76,000 18% 76,000 16°; 
Bonding : S. . 9,000 2% 9,000 m 25 
Step-down, 83/K. v. A. 25.000 6 87,000 sub- stations 18 
Transmission 29,000 7 29,000 6 

100 100 
P.H. step-up... * ͤ 15,000 11,000 | 
Generating plant. 306,000 279,000 
£750,000 £765,000 


* Mr. Н. M. Hobart on Costs and Efficiencies,” Proceedings, 
American Institute of Electrical Engineers, February 17th, 1912, 
page 159 ; also Dr. Miles Walker, Journal, Institution of Electrical 
Engineers, London, December ith, 1918. | 


— TESE 


282 


THE ELECTRICAL REVIEW. [Vol 85. No. 2,179, Асасвт 29, 1919, 


TABLE XI.—EFFICIENCIES ASSUMED. 
Coal bunker to drawbar 74% 69%. 


Pantograph to drawbar 75“ 77 Inst. C. E., Vol. CCI, p. 27 


Distribution ... SQ 83 88 Calculated from Table VII. 
Rtep-down  ... ... 96 90 A. I. E. E., Vol. XXXI,p. 128. 
Transmission ... «ua “92 955 " а р. 129. 
Step-up 208 ... 901 97:2 is б р. 127. 
Generator isi e. 944 97 “ " p. 126. 
Other P.H. plant .. 12:6 12°6 5 " p. 125. 
Power factor ... = "15 1'00 T 8 p. 115. 


Running plant load 

factor, 2 — 10, 000 kw. 

units running vie 44 48 
Generate per unit at... 42d. ча. A. I. E. E., Vol. ХХХІ, p. 127. 
K W.-hours at drawbar 48,000,000 


* Assumed, but on insufficient data. 


TABLE XII.—ConpDITIONAL Losses (IN TABLE XI) AS PER- 
CENTAGES OF POWER-HOUSE OUTPUT. 


Contact wires carry ... m ] phase D.C. 
Motors operate on  ... vei з, » 
Step up bis T" cae 3% 3% 
Transmission - х. 4 
Sub-stations ... = as 3 9 
Distribution ... 85 mu 29 10 
Locomotives ... .. 21 17 
Delivered to drawbars e. 63 57 
Power-house output ... .. 100 100 
TABLE XIII.—ANNUAL EXPENDITURE—1-PHASE, 3-PHASE. 
Interest, 
insurance, 
taxes, main- Wages, Total 
tenance, ultimate oil, annual 
Coal. renewal. stores. cost. 
Power house .. £37,000 £46,000 £50,500 — 
042d|kw.H. .. — — — — 
Rtep-up . e — 1,500 — — 
Transmission ...  — 3,500 — — 
Step-down s 2,500 — — 
Distribution — 9,100 — — 
Bonding e — 1,100 — — 
Locomotives ... — 43,500 7,500 — 
£37,000 £107,000 £58,000 £202,000 
TABLE XIV.—ANNUAL EXPENDITURE WHEN REDESIGNED : D.C." 
Interest, 
insurance, 
taxes, main- Wages, Total 
tenance, ultimate oil, annual 
Coal. renewal, stores, cost. 
Power house  ... £39,000 £42,000 £60,000 — 
O˙4d./ K W. Ii. . — — — — 
Step-up ese eee — 1,100 = == 
Transmission ‘ —. 3,500 — -— 
Rub-stations . — ’ 8,700 16,500 — 
Distribution — 9,100 — 
Bonding... bus — 1,100 = — 
Locomotives ...  — 41,000 7,500 — 
£39,000 £106,500 £84,000 £229,500 


It will be seen, assuming the cost segregation in Table X, 
that the three-phase combination under the various con- 
ditions which have been clearly stated shows a more 
economical result. 

APPENDIX. 


The Proposed Channel Tunnel (for comparison). Even 
the “considered opinion of eminent engineers that a train 
ferry across the Channel was impracticable” T has not 
withstood the test of time, for the war made Channel ferries 
realities, and will, doubtless, modify another earlier opinion, 
which, incidentally, distinctly anticipated the success of 
such ferries, viz. :— 

* Eight schemes for tunnels beneath the Channel, seven 
schemes for tubes on its bed, seven schemes for ferries, and 
three for bridges, all abortive, and whether viewed from a 
national, industrial, or speculative standpoint, such will, 
doubtless, continue to be the history of the question involved 
in the dreams of inventors and financiers—at least, as 
regards tunnels, tubes and bridges.“ 

We anticipate that the Channel will be tunnelled. and 
for comparison with the C.M. & S.P.R. and N. & W.R. 


* Wages, oil, stores in D.C. sub-stations ‘05d KW. H., as on West 
Jersey and Seashore Railway, A.LEE. Vol. XXX, p. 1384; Vol. 
XXXI, p. 117, on " Locomotives." 3°6d./loco.-mile, allowing 40 per 
cent. shunting and light mileage, Inst.C.E., Vol. CCI. p. 165. 

Interest, &c. :—10 per cent. on sub-stations and transformers, 
12 per cent. on transmission and distribution, 15 per cent. on power 
house and locomotives. 

і Quotation from Mr. W. T. Perkin's letter in Yorkshire Observer, 
May 2nd, 1914, reprinted January, 1917, in The Channel Tunnel 
-and the World War," page 121. 

t The Engineer, March 22nd, 1907, page 281. 


service.“ 


electrifications, some details are added. The gradients 
proposed are included in Table III, from which it will be 
noted that the C.M. & S.P.R. has an average of 2*2 per cent. 
for 20 consecutive miles, nearly the distance from Dover to 
Calais, and :4 per cent. heavier than the two miles of 1:8 
per cent. contemplated in the Channel tunnel. 

Mr. Albert Sartiaux, general manager, Chemin de Fer 
du Nord, anticipated* 50 trains a day, passenger trains of 
100 tons, and goods trains of 800 to 900 tons. 

* 40,000 Kw. is sufficient for trains, pumping, and 
lighting,“ T and a total cost of £16,000,000, or “ less than 
two days’ war expenditure by the Allies.“ $ 

At the Inter-Allied Parliamentary ‘Commercial Con- 
ference, Sir Arthur Fell restated estimated and proposed 


TABLE XV.—CHANNEL TUNNEL. 


Intervals between trains 5 or 10 minutes. 
Workings hours per day wa 20 

Maximum passengers per day ... 30,000 each way. 
Average passengers per day ... 2,140 each way. 


Average goods per day... 2,575 tons. 
Gross revenue 9°6 77 of capital, 
made up from passengers Bes £780,000 51% 
From goods se 640,000 42% 
From luggage ... А 78,000 БУ 
From mails ssa 988 bes 40,000 2% 
£1,538,000 100 7; 


Sir John A. F. Aspinall, in his presidential address 
(1918) to the Institution of Civil Engineers, detailed the 
limitations of British railway structure gauge, which, until 
altered, would prevent Continental rolling stock passing 
freely over British railways. 

The loading gauge of all Continental railways, except 
Russia's, is at least 10 in. higher and 14 in. wider than 
ours, which will also necessitate widening our 6-foot way. | 


THE FARADAY SOCIETY. 


MEASURING MAGNETIC HARDNESS ELECTRICALLY. 


А rarER read by MR. IL. А. WII. D before the July meeting 
of the Faraday Society described а new method of measuring 
magnetic hardness, and showed how this quantity was also a 
measure of mechanical hardness, and could thus be utilised 
in carrying out experiinental work on thermal] treatment. 

Magnetic hardness is defined as the coercive force, that is, 
the demagnetising force just sufficient to wipe out the residual 
flux remaining after the current required to inagnetise to 
saturation has been cut off. This force has a constant value 
for any particular specimen of iron or steel. 

In the usual method of carrying out these measurements a 
ring specimen has been employed, but this has many disadvan- 
tages, and Mr. Wild, therefore, makes use of specimens of 
rod 0.5 in. in diameter and 3 in. long. The specimen 1s 
slipped into a standard magnetising coil, and its ends united 
by a yoke. The magnetising current having been applied for 
a fraction of a second, the yoke is lifted off, and the demag- 
netising effect of the poles removes most of the residual 
magnetism. What remains, however, is shown to be propor- 
tional to the coercive force, and this is measured by inserting 
the rod specimen in a specially designed ballistic coil, 0.5 in. 
long and 1 in. in diameter. The throw of a ballistic galvano- 
meter in circuit on withdrawing the rod gives a direct reading 
of the magnetic hardness. The method is obviously one of 
extreme simplicity. It takes only two minutes to make a test, 
and the results obtained are declared to be reliable and con- 
sistent. 

Many heat-treatment experiments were described in which 
the method was utilised. In these an electrically-heated salt 
bath furnace and tempering furnace were emploved. In one 
series it was shown how tempering iron at 215 deg. C. 
hardens it considerably, while refining (heating to the AC, 
point and quenching) has a much less hardening effect. Mild 
steel, on the other hand, is still further hardened by refining, 
while in high-carbon steels no effect of hardening on maturing 
after annealing has been observed. 

Another series of experiments showed at a glance the effect 
of various quenching mediums on different varieties of steel, 
and they were indicative of the value of the method in сагту- 
ing out researches of this kind, so necessary to enable full 


* Electrical Times, p. 403. December 6th, 1917. 

t Average goods trains, C.M. & S. P. R., 2.500 tons.: Average goods 
trains, N. & W.R., 3.400 tons. 

* "The Channel Tunnel and the World War, 

$ Ibid. p. 184. 

** Daily Chronicle, July 5th, 1918. 

| Evening Nandard, page 7, October 12th, 1918, 


p. 160. 
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advantage to be taken of the characteristic qualities of the 
numerous ferro-alloys now at the disposal of engineers. 

If, as it seems, tne author's claun that magnetic hardness 
із à measure of mechanical hardness—of some kinds if not of 
all kinds—can be sustained, his method should be one of very 
great value to the inetaliurgist und engineer. It has the 
advantage at once over the Brinell or scieroscope methods in 
their most obvious detects, in that it measures tne hardness of 
the whole mass of the material, and not only that of selected 
epots on the surface. This in many instances may be of con- 
siderable importance, while for the more routine work of test- 
ing quenching fluids or working out best methods of ‘heat- 
treatinent, the method should be of considerable utility in the 
foundry and workshop. 


THe DISAPPEARING FILAMENT TYPE OF OPTICAL PYROMETER. 


A paper extremely useful to men engaged on high-tempera- 
ture measurements was contributed to the meeting by Мк. 
W. E. Forsytue, of the Nela Research Laboratory, U.S.A. 
Dr. ZER GRIFFITHS, of the National Physical Laboratory, took 
charge of the paper. The pyrometer, the principles and use of 
which were described, is one extensively used in.America both 
for research and in industry, but it is not well known over 
here, во it is well that physicists should have an opportunity 
of understanding its features and merits. 

The pyrometer is very eimple in construction. It is eub- 
stantially a telescope with a lamp filament—the comparison 
eource—at the focus of the objective. In series with this lamp 
is а emall battery, a resistance and an ammeter. To measure 
the temperature of any hot body the instrument is first 
sighted upon the hot body. This sighting is done just as 
easily and in much the same manner as one eights an opera 
glass. When looked at, the hot object is seen with the pyro- 
meter lamp filament crossing it, and if a sufficiently large cur- 
rent is passed through the pyrometer filament it will appear 
brighter than the background, but if not enough current is 
sent through the filament, the source sighted upon will be the 
brighter. If the current through the pyrometer filament is 
properly adjusted, by changing the resistance in series with 
the lamp filament, the latter can be made to appear just as 
bright as the source that is sighted upon. 

To make it easier to tell when the pyrometer filament is at 
the same brightness as the object sighted upon, a red glass is 
mounted in the eyepiece. With a good red alias in the eye- 
pice: all trouble due to a colour difference between the source 

eing investigated and the pyrometer filament is eliminated. 
If the pyrometer has been previously calibrated, the tempera- 
ture of the object sighted can at once be determined, and to 
calibrate it, it is only necessary to determine the current 
through the lamp when the pyrometer is matched in bright- 
ness against a standard source at a known temperature. 

The paper discussed very fully the theory of the in- 
strument and of its calibration, and also the limits of 
its accuracy. It suffices here to say that even with 
inexperienced observers good and consistent results have been 
obtained, and this account of the instrument, therefore, use- 
fully fills a gap left in the survey of the field of pyrometry 
made by the Society nearly two years ago. 

To the illuminating engineer it is of interest to note that 
this type of pyrometer can be calibrated to give the relative 
brightness of a source of light instead of its temperature, and 
it can also be used to measure the transmittive power of 
various glasses, such as lamp bulbs. 


SoME CHEMICALLY REACTIVE ALLOYS. 


In а paper with the above title Mr. E. A. ASHCROFT 
described the remarkable properties of some alloys of metals of 
the magnesium type with those of the lead type which he has 
observed. Thus an alloy of 15 per cent. magnesium with 
85 per cent. lead will rapidly and completely oxidise in the 
cold in а moist atmosphere. The metals are converted to 
hydrates, and they crumble up into a black powder. The 
reaction enables every trace of oxygen to be removed from 
@ gaseous mixture containing that gas, and it шшщ have 
some very useful applications, for example, 1» manufacturing 
nitrogen on а small scale. | 

If the same or like alloys are boiled in water, the metals 
become converted to their oxides and pure hydrogen is evolved. 
Here again possible applications suggest themselves, and the 
hydrates or oxides formed can also be used as bases for the 

roduction of such useful salts as basic lead carbonate (white 
ead) or lead peroxide. <4 | 

The alloys of zinc and magnesium have similar properties, 
and Mr. Ashcroft suggests the possibility of using them as 
substitutes for zinc or tin; for example, in the recovery of 
gold from cyanide solutions, or as substitutes for pure magne- 
eium in pyrotechnic work. | 

Where electrical energy is cheap the alloys can readily be 
made on a commercial scale electrolytically, and Mr. Ashcroft 
described a cell which he has devised specially for the produc- 
tion of these alloys. | 

The following papers were also presented at the meeting :— 

On the Equation for the Chemical Equilibrium of Homo- 
geneous Mixtures ’’; by Prof. A. W. Porter, F. R. S. 

„On a Theory of Invar '; by Prof. К. Honda and Mr. Н. 
Takage. | ў " 

“The Electrolysis of Solution of Sodium Nitrite using а 
Silver Anode "; by Mr. Е. H. Jefferey. | 

“ The Mechanism of the Surface Phenomena of Flotation; 


by Mr. J. Langmuir. 


WATER POWER IN CANADA. 


Some Recent DEVELOPMENTS. 


Wk have, from time to time, given details of the steps being 
taken in Canada to investigate and develop the water power 
resources of the Dominion. An Order in Council of April 
19th last carries the Government organisation a step further, 
and provides for co-ordination of departments and standardisa- 


Fio. 1.—Bia Сноте Power DEVELOPMENT, SEVERN-RIVER, 
| CANADA. 


tion of methods, more particularly in respect of the investiga- 
tion of power resources. 

This order shows that the work of the Dominion Water- 
Power Branch of the Department of the Interior, in carryin 
on extensive water resource investigations, has been of suc 
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Fia. 2.— TRANSMISSION LINE S, SEVERN SYSTEM, CANADA. 


public benefit that urgent requests have been made for 
similar investigations in other s of the dominion. Ac- 
cording to the B. of T. Journal, the Order in Council authorises 
agreements for this purpose, and provides that euch co-opera- 


| i 


284 


THE ELECTRICAL: REVIEW. [Vol 85. No. 2,179, Avausr 29, 1919. 


——— — HH ————mÜ————Ó———————————— — — ——— ————————— 


tive water resource and power investigations shall be under 
the control and management of an officer of the Department 
of the Interior, and shows eubstantial advancement in a settled 
policy for standardisation of method in power investigation 
and centralisation of all information obtained at a central 
Federal bureau. 

Originally the Dominion Water-Power Branch controlled 
and administered the water resources of the Provinces of 
Manitoba, Saskatchewan, and Alberta, the north-west terri- 
tories and the territory of Yukon, and by co-operative arrange- 
ment carried on the water resource investigations in the 
Province of British Columbia. Other provinces which con- 
trolled their own natural resources had separate organisations 


j Fra. 3.—Bia CHUTE GENERATING STATION, CANADA. 


for investigation. In April, 1915, а sunilar arrangement was 
entered into with the Province of Nova Scotia, and in May, 
J918, with the Province of New Brunswick. 

Under the above named Order in Council similar agree- 
ments will now be made with the Provinces of Ontario and 
Prince Edward Island. With the exception of the Province 
of Quebec, therefore, the water resource investigations for 
the whole of the Dominion will now be carried out in a 
uniform manner under the direction of the Federal Director 
of Water Power. Quebec is not yet reported as having re- 
quested direct co-operation, but it is 
stated that the Quebec Streams Com- 
mission is working in close collabora- 
tion with the Dominion Power Board 
and the Dominion Water Power Branch. 
This advance in collaboration of de- 
partments and uniformity of method is 
largely due to the work of the Dominion 
Power Board created by an Order in 
Council on April 25th, 1918. 

The Dominion Power Board is an ad- 
visory body with the special functions of 
co-ordinating the development of water 
and fuel power and consolidating the ex- 
perience, research and efforts of all the 
l'ederal and Provincial departments con- 
cerned. It consists of the Minister of 
the Interior as chairman, with nine 
permanent department officials as mem- 
bers representing the Departments of 
Interior, Public Works, Railways and 
Canals, External Affairs regarding Inter- 
national Waters, Inland Revenue, 
Mines, the Dominion Railway Commis- 
sion, and the Hydro-Electric Power 
Commission of Ontario, and provides for 
close collaboration with and representa- 
tion at all conferences of other Govern- 
ment departments. 


By means of frequent inter-departmental meetings and 
annual conferences, at which all bodies are represented, this 
Board has carried out effective work in co-ordination of effort 
and prevention of overlapping. It is now investigating many 
important problems, including the matter of uniformity of 
water power law and regulations. At present provinces con- 
trolling their own natural resources have their individual 
regulations, and these vary considerably. 

The Dominion Water-Power Branch has had in hand for 
over three years a revision of the Dominion Water-Power 
Law for districts under the Federal jurisdiction in this respect, 
and for this purpose has carried out a detailed analysis of the 


water-power law of all countries. This is probably the most 
exhaustive investigation of the subject yet made, and it is 
felt that it might well constitute a basis for a considerable 
measure of uniformity in water-power law throughout the 
dominion. IN ! 
‘In the Hydro Bulletin of May last, a description was given 
of the generating station extension which completed the 


‘power development at the Big Chute site. In the fall of 


1909 the Simcoe Railway & Power Co. commenced a develop- 


ment on the Severn river at Big Chute, about 9 miles up 


int where the Severn empties into Georgian Bay 
y May, 1911, three 900-н.р. units were installed 
| The company transmitted power at 
29.000 volts to its sub-station at Mid- 
land. From this station it was distri- 
buted at 2,300 volts to the municipality 
of Midland. 'The company also proposed 
to distribute power to any place in the 
Simcoe county and Muskoka district, In 
1911 the Hydro-electric Power Commis- 
sion of Ontario contracted to take power 
from the company, and in May, 1911, 
power was delivered to Midland, and in 
November to Penetang. In October, 
1911, the load on the Big Chute generat- 
ing station was 350 H.P.; in September, 
1912, 550 н.р. In 1913 the number of 
municipalities supplied by the Commis- 
sion increased from 2 to 7; the demand 
in October, 1913, was 1,233 H.P. 

Up to 1914 the company owned Big 
Chute generating station, the trans- 
inission lines to Midland, and the Mid- 
land station; also a station and distri- 
bution system in Victoria Harbour, 
where the Commission owned the re- 
maining transmission lines and stations. 
In 1914 the Commission purchased the 
Simcoe Railway & Power Co., and: first 
operated it on July Ist. In 1915 Wan- 
banschene and Port McNicoll distribut- 
ing stations were installed and fed from 
this system. In 1916 Port MeNicoll 
(Canadian Pacitic Railway) and Camp 
jorden stations were added. In 1918 
Alliston, Beeton, Bradford, Cookstown, 
‘Thornton, and ‘Tottenham were jin- 
cluded in the municipalities fed from 
this system (fig. 2. In December, 1918, 


from the 
(fig. 1). 
ready for operation. 


the power development on the Severn system was 6,350 H.P., 


of which 3,700 H.P. was supplied by the Big Chute station, 
and the remaining 2,700 н.р. was supplied by the Engenia 
and Wasdell's systems. 

In 1912 a 22,000-volt transmission line was installed by 
the Orillia Light & Power Co. between Big Chute 
generating station and Ragged Rapids generating station 
for interchange of power. This tieline has since been 
purchased by the Commission and connected to the 
Swift Rapids generating station, which replaced the 


— 
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Kia. 4. NEW Set IN BIG CHUTE GENERATING STATION, CANADA. 


Ragged Rapids station. In 1917 the Severn system 22,000- 
volt transmission lines were connected to the Eugenia 
system at Collingwood station. The Wasdell’s Falls system 
has a 22,000-volt line connected to the Orillia Water and 
Light Commission’s system at Orillia. Thus the Severn 
system is connected to the Eugenia and Wasdell’s systems 
and also the Orillia Light & Power Co.’s system, and allows 
for an interchange of power. In the original development, 
as installed in 1909, 1910, 1911, there was the canal entrance, 
canal about 500 ft., forebay and one steel penstock 9 ft. in 
diameter. The latter is carried on concrete piers for about 
150 ft. down the slope, and turns along the rear of the 
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power house, terminating in a surge tank extending to an 
elevation 4 ft. above that maintained in the forebay. Nos. 1 
and 2 turbines are connected to the penstock by diverging 
feeders, and No. 3 is connected by a X connection. The 
turbines were built by Win. Hamilton & Co., of Peterborough, 
Ontario, and are of the Samson type, each designed for 
1. 300-. P. capacity at 56 ft. head and at 300 R. P. u. The 
exciter turbines have a capacity of 200 H.P. under 56 ft. head 
at 580 R.P.M. The hydraulic turbine governors are all of the 
Lombard oil pressure design. Practically all tho electrical 
equipment was manufactured by the Canadian Westinghouse 
Co. There were three 900-к.У.А., 2,200-volt, 60-cycle, 3-phase, 
30U-R.P.M., revolving-field generators (fig. 3). There were two 
turbine-driven exciters, each of 100 xw., 125 volts, controlled 
by а Tirrill regulator. There was one bank of three 600- 
k. v. A., 9,900-25,000-volt, single-phase, 60-cycle, water-cooled 
transformers. А second bank of similar transformers was 
installed in 1912 in the same ket as No. 1 bank; the 
first bank being rearranged. The switchboard consisted of 
12 black marine finished marble panels. The switchboard 
gallery extends 6 ft. into the generator room, while behind 
it is the 2,200-volt bus and switch structure and generator 
rheostats, which are operated by shafts in etraight line 
between rheostat handle and the face plate on the rheostats. 
For the 220,000-volt transmission lines between the generating 
station and Midland see fig. 9. Matchedash Bay is about 
9.000 ft. across, and two spans were made, 1,158 ft. and 
858 ft. respectively. Тһе longer span also crosses the ship 
canal, and necessitates a 175-ft. tower; the centre and east 
shore towers are each 88 ft. high. | 
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Fic. 5.—Section Suowinc New Set, Bia CHUTE POWER 
STATION, CANADA. 


When the Commission took over the company in 1914, a 
nuwber of minor changes were made in the metering equip- 
ment at Big Chute generating station to make it conform 
to the Cominission's requirements. In 1917 some 2,200-volt 
equipment to supply the Department of Railways of Canada 
for the marine railway installed at Big Chute. It became 
necessary, early in 1917, to proceed with the extension of 
the Big Chute generating station. TO secure additional 
capacity, a new penstock and a fourth turbine were required, 
together with two new valves, head gates, and the necessary 
power-house substructure and superstructure (figs. 1, 4, and 
5). The steel penstock is 9 ft. іп diameter and about 170 ft. 


long. The Wellman-Seaver-Morgan Co. supplied the double- 


runner, spiral-case turbine (figs. 4 and 5) of 2,300 в.н.р. under 
a 56-ft. head running at 300 k. P. I. TWO 66-in. diameter gate 
valves with two head-gate mechanisms were supplied by the 
Boving Hydraulic & Engineering Co., of Lindsay. A 1,600- 
k. v. A., 300-R. P. M., 2, 200-volt, 3-phase, 60- cycle, waterwheel 
type, horizontal generator was purchased from the Canadian 
General Electric Co. A flywheel effect of 300, 000 lb. ft. sq. 


was required in the rotor of this generator, which necessitated . 


a large-diameter machine, and was the reason for it being 
placed so low in the foundations, as the generator shaft had 
to line up with the turbine shaft. The specifications. per- 
mitted a maximum temperature rise of 40 deg. G., with a 
continuous load of 1.600 K. v. A.. at 80 per cent. power factor. 
normal speed and voltage. This generator was tested in the 
factory at an overspeed of 155 per cent normal speed for 
15 minutes, and an insulation test ef 10.000 volts between 
armature windings and frame was withstood for one minute: 
the field windings and the field rheostat resistances withstood 
1.500 volts for one minute. A heat run was made in the 
factory. also the necessary measurements were taken to 
calculate the efficencies, regulation. «с. No tests were re- 
quired after installation. This fourth unit, together with the 
second penstcck as mentioned above, were first placed in 
service and fed power into the system on January 28th. 1919. 

When making these extensions it was decided to remodel the 
н.т. switching room by installing duplicate 92,00-volt busses 
and making all 22.000-volt oil switches electrically operated. 
It was alena decided to install equipment for one new 929.000. 
volt outgoing line, and to remodel the 22,0M-volt arresters, 
and to provide space for equipment for two future lines, one 


to Orillia and the other to Wanbanshene. The present ewitch- 
board is to be rearranged in order to. aoe space for the 
panels to control the new and future 22,000-volt lines. New 
2,200-volt electrically-operated oil switches will be installed 
for the L.T. side of the transformers, and the present trans- 
former switches will be used for the new generator and for 
station-service transformers on the L.T. side of each bank of 
transformers. A second set of disconnecting switches will be 
installed and the oil switch rearranged so that each bank 
can be counected to either bus, whereas at present each bank 
can be connected to only one bus. This extension includes 
a second transformer pocket, and one bank of transformers 
will be retnoved from No. 1 pocket to No. 2 pocket, and the 
transformers in No. 1 pocket will be arranged. Space 1a 
provided in No. 2 pocket for a possible future bank of 
transformers, also space for à machine shop and an oil storage 
tank. А spare K. v. A. transformer has been purchased 
from the Canadian Westinghouse Oo., and was to be delivered 
this spring and installed in No. 1 pocket with permanent 
22. 000-volt connections and 2.200 - volt connections carried to 


' each transformer in No. 1 and No. 2 banks, so that with 


short temporary connections it can be connected in place of 
any other transformer during an interruption on that bank 
of only a few minutes. | 

Practically all the new equipment was purchased from the 
Canadian Westinghouse Co.. and was delivered during: the 
summer of 1918. The work of installing new equipment 
and remodeling and removing old equipment is now being 
proceeded with by the Ontario Hydro-electric Commission's 
Construction Department, and it was expected that it would 
be completed early this summer. 


(To be continued.) 


THE BRITISH SCIENTIFIC PRODUCTS 
EXHIBITION. 


(Concluded from page 235.) 


THE IanaNic ELECTRIC Co., Lrp., 147, Queen Victoria Street, 
London, E.C.4, exhibited a rotary coil-testing set for makin 
and breaking the circuit to electrical coils many thousan 
times per hour; the set shown had made and broken circuit 
over a million times. А telfer crane was shown working with 
two model magnets of the new patent unit type; the magnets 
were attached to a spreader beam and were shown lifting 
loads up to the full capacity of the telfer crane. The advan- 
tage of this new patent unit type of magnet is that two or 
wore units can readily be connected together to form one 
larger magnet, and that multiple magnets can be used on 
higher voltages. Each units is 20 in. X 20 in. on the lifting 
face, and will lift from 1 to 4 tons, depending on the char- 
acter of the material to be lifted and the manner in which 
it is piled or arranged. Combinations of the following sizes 
can easily be made: 20 in. X Win., 20 in. X 40 in., 20 in. X 
60 in., 40 in. х 40 in., 40 in. х 60 in., 60 in. X 60 in., or any 
multiple of 20 in. х 90 in. Each magnet is so wound as to 
be suitable for use on either 110 volts or 220 volts P. C. 

Many varieties of coils were displayed, wound by new 
methods, in different stages of completion, as described 1n our 
issue of August 30th, 1918, page 215. The special features of 
these coils are: Correct alignment, no variation in resistance 
and number of turns always identical. The coils are self- 
supporting and do not require cheeks or bobbins. Each turn 
and layer of wire is insulated exactly to the degree required, 
the insulation being thickest where potential difference .s 
greatest. The natural capillary action in a pregnan ny and 
the special methods employed preclude air pockets. The coils 
will withstand far greater electrical and mechanical stresses 
than coils wound by any other method. Large quantities of such 
coils have been used by the Admiralty and War Departments 
for wireless and other apparatus. These coils are admirably 
suited for track signalling, owing to great mechanical 
strength, absolute reliability and moisture-proof construction. 

Various types of automatic starting switches for electric 
motors were also exhibited, including the following : A pillar- 
type ironclad panel to completely control a motor driving a 
machine tool, including starting, epeed acceleration and 
retardation of speed by push buttons, from a number of work- 
ing stations. A pillar-type ironclad equipment comprising à 
multiple-finner type directeurrent automatic electric motor 
starter. with various tvpes of master control A multiple. 
finger type direct-current automatic electric motor starter. A 
direct-current automatic electric motor starter of the magnetic 
lock-out type. Series relay type alternating current self-acting 
electric motor starter for slip ring, two- or three-phase induc- 
tion motor. An alternating current self-acting electric motor 
starter suitable for a two- or three-phase squirrel-cage induc- 
tion motor. Treadle-operated starter and speed regulator for 
the control of sewing machines with individual metor drive. 
This device was specially designed for sewing machines and 
other small treadle-onerated machines; it is standardised for 
1/10, 1/8. 1/7, 1/6. 1/5 end 1/4 н.р. at 110-115 and 200-230 
volts for series, shunt and compound-wound motors. Special 
features are its compact construction: it is simple to fix ond 
easy to clean: perfect speed control is given hv a large number . 
of contacts with spring return, a quick stop is obtainable, and 
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the dynamic brake etops the motor, but does not interfere 
with turning the machine by hand. No friction brake ів 
required, and a magnetic blow-out prevents arcing. Fig. 94 
shows the regulator with the front of the housing removed 
to permit cleaning, while fig. 23 shows the device fitted to a 
sewing machine. By depressing the treadle the regulator 
starts, accelerates, and controls the speed of the motor, and 
by releasing the treadle the motor is stopped. A epring is 
fitted to the regulator spindle for this purpose. In stopping, 
the circuit is broken by the disk which engages on the two 
lower posts, which are magnetised and thus hold the disk in 
engagement until the spring forces it away, giving а quick 
break and at the same time forming a magnetic blowout, 
which prevents any injurious arcing. To obtain a quick stop 
the treadle is forced up so that the disk is made to engage 
with the upper two posts, which completes a short circuit 
of the armature. This forms dynamic breaking, but does not 
prevent the machine being turned by hand for setting the 
work. The resistance is mounted at the back of the regulator, 
the whole being enclosed in a cast-iron case. The contact 
brush is of carbon and readily renewable. The overall dimen- 
а of the regulator аге 7.5 in. long, 6 in. wide, and 4.5 in. 
eep. 

Тнв MorGAN CRUCIBLE Co., Lro., Battersea Works, Church 
Road, London, S. W. II, exhibited '' Morganite," '' Sopper- 
Morganite," electrographitic, and ‘ Battersea” carbon 
brushes in great variety for use on D.C. dynamos and motors, 
alternator and induction motor slip rings, rotary converters 
and other types of rotating electrical plant. Magneto carbons 
for the distributors and slip rings of aeroplane and automobile 

inagnetos and battery carbon rods for pocket flash-lamp cells 
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Fig. 28.—REGULATOR Кто. 24.—Sewina MACHINE 
FITTED TO SEWING MACHINE. STARTER AND REGULATOR. 


were shown, as were also ‘‘ Morganite’’ bearings, dashpot 
plungers, rheostat plates, switch contacts, &c., and samples oi 
various sizes and types of '' Morganite’’ packings for steam- 
e glands as supplied to the requirements of the British 
Navy. 

Salamander crucibles for melting metals and alloys with 
special patterns for case hardening, tempering spindles, and 
carbonising electric-lamp filaments were exhibited, as well as 
patent electrically-heated crucibles and crucible troughs for 
melting non-ferrous metals and tubes for heat treatment of 
metals. These are new inventions, some of which were 
recently described in our pages.“ Other exhibits Бу this firm 
included the following :—Salamander retorts for the distilla- 
tion and purification of zinc and for the production of zinc 
oxide; plumbago especially prepared for iron, steel and brass 
castings, with special grades for lubricating, electroplating, 
gunpowder for the electrical trades and other purposes. 

The CowPeER-CoLEs MANUFACTURING Co., French Street, 
Sunbury-on-Thames, exhibited electrolytic products, including 
samples of various products made or coated electrolytically, 
such as seamless copper fittings and copper tubing, lead-lined 
chemical vessels and lead plating; flexible zinc coating, and 
inlaid decorative metal work. Sherardising by an improved 
process was illustrated, as were also brass plating, reproduc- 
tion of pewter ware, and detonator tubes made in two opera- 


tions. 
Messrs. Bryant Symons & Co., 320, St. John Street, 
Tondon, E.C.1. were showing high-precision, screw-cutting 


lathes and standard English thread and translating metric 
thread equipment for use therewith. The latter is arranged 
to provide suitable wheels and apparatus for cutting all B.A. 
threads Nos. 9 to 12 and all Systeme Internationale and 
French threads to 3 mm. pitch. The machines are of British 
design and construction throughout, and a certificate of 
examinetion from the National Physical Laboratory as guar- 
antee of pitch accuracy has been granted. 


THE. Всоғгчзева Gauce Co., Lrp.. Woodfield Road, Broad- 


heath. near Manchester, exhibits included varieties of pressure 
gauges, one tvne being an electric-control pressure gauge with 
insulated electric contacts for R.T. currents. This is a recent 
development of the companv's well-known electric-contro! 
gauges for use in connection with electric compressors, for the 
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purpose of making an electric circuit, by which the motor 
operating the compressor is switched on or off when certain 
limits of pressure are reached. The gauge shown was one of 
a type which had been designed specially to suit the particular 
requireinents of one of the company's customers, and & great 
number of these have been made during the war. It is а 
handsome and robust design with a wide range of adjustment 
and convenient access. The firm lists a range of control 
gauges for L.T. currents and also one for H.T. currents, avail- 
able for currents up to 0.2 amp. at 65 volts, 0.1 amp. at 220 
volts, and 0.05 amp. at 500 volts. In this instrument a 
platinum rod attached to the pointer makes the contact, and 
all the parts conveying current are insulated by vulcanite 
coverings. We are given to understand the firm is prepared 
to work out special designs similar to that exhibited for any 
particular requirement. 

Messrs. Barr & Stroup, Lrp., Anniesland, Glasgow, W., 
exhibited amongst other things various fire control instru- 
ments for gunnery, torpedo, and other pur s; also water- 
tight-door electric. indicators and an optophone, а selenium 


instrument to enable the blind to read ordinary printed type, 
which we described last year.* 
THE CHLORIDE ELECTRICAL STORAdE Co., Lrp., Clfiton 


Junction, Manchester, had a variety of accumulators on view, 
including Exide patent unspillable accumulators for air- 
craft and batteries for motor car starting and lighting; '' Iron- 
clad Exide accumulators for electric vehicles and trucks, 
and Chloride accumulators for ships’ wireless purposes. 
A selection of electric hand lamps for Admiralty and factory 
use were also shown. 

Tue BENJAMIN ELECTRIC, Іло., Brantwood Works, Tariff 
Road, Tottenham, N.17, had on view reflector fittings designed 
to obtain maximum illumination from half-watt lamps, and 
intended principally for industrial uses; they are constructed 
of vitreous enamel steel, and supplied complete with a holder 
of special design. Steel reflectors for local lighting, designed 
to give extensive or intensive distribution of light and half- 
watt lanterns for interior and exterior use with one-watt or 
half-watt lamps up to 1,000 watts were also on view. Other 
exhibits included conical reflectors of British manufacture 
superseding the pre-war German product, '' Goliath " holdera 
for use with high-watt lamps, shock-proof hand lamps, and 
watertight, gas- and vapour-proof well glass fittings, specially 
designed for use where acid and other fumes necessitate a 
totally enclosed fitting. 

THE BRITISH ELECTRIC TRANSFORMER Co., Lro., Hayes, Mid- 
dlesex, had on view electrically heated clothing and electrical 
heating elements of various types of construction, Including 
gun heaters for use on aircraft. An improved type of electric 
oven, fitted with elements of low loading, enclosed in gilled 
castings to give quick radiation. and so placed as to throw 
heat directly on to the article being cooked, was shown. The 
maximum energy consumption of this р of oven 1s 1.5 
units per hour. Demonstrations in cooking by electricity were 
also given. Electric fires, fitted with patent elements fixed in 
a vertical position to give the effect of a coal fire when in 
operation, were shown. The resistance wire is suspended in 
air between the mica insulation at each side of the bar. Im- 
mediately above the elements is placed a cast convector, which 
picks up the heat from the radiant fire bars, and by means 
of the air slots above the convector, causes an air circulation, 
and thus drives the heat forward into the room. 

Tun DALLISON GEARING AND Motor Co., 86-87, Bishopsgate 
Street, Birmingham, exhibited a self-controlled magnetic in- 
strument pilot for steering ships and other craft. The device, 
it is claimed, can be controlled from shore or aircraft, and 
van be set to follow the ship's chart or alter the course whilst 
the ship is on the way without anyone on board. | 

THE DAMARD Lacouer Co., Lrp., 98, Bradford Street, Bir- 
mingham, showed synthetic condensation products for elec- 
trical and heat insulation under the trade-mark name of 
'" Formite." These products are quite soluble and fusible in 
the intermediate state, but on the continued application of 
heat at a temperature of 190-130 deg. C., they change chemi- 


. cally into an inert and insoluble form, Formite B," which 


is no longer fusible and is unaffected by hot oils, spirit solvents 
generally, and most chemicals. In the intermediate, or A 
etate it has a similar appearance and behaviour to resin, while 
in the “В” or final state it has the appearance of pure 
amber. It is in this latter state that it is said to exhibit high 
insulating properties. Various products were on view, also 
ae for paper and coil insulation, moulding mixtures, and 
rods. 

Мв. H. E. Davirs, 11, Sun Street, London, E. C. 2. exhibited 
“ Delcoblast," a preparation for obscuring electric lamp globes 
and other glass. By placing the glass in the solution for 20 or 
30 seconds and afterwards wiping it with a damp sponge. a 
frosting equal to sandblasting can be obtained. It can also 
be used as an ink for rubber stamps for marking class. 

Tue Evectric WrLbpiNG Co. Lrp. 28. Baeinghall Street, 
London, E.C.2, had эп electric welding machine on view for 
welding iron and steel wires from 0.05 in. to 0.2 in. diameter, 
and copper wire from 0.05 in. to 0.175 in. diameter. Among 
other uses to which the machine can be put are the follow- 
ing: jointing ends of wires in the manufacture of electric 
cables. including the galvanised steel wire emploved for 
armouring submarine cables. and alse for making small rings. 
buckles. and similar wire articles. The weld is made in from 
one to five seconds with an expenditure of from one to 4 K: 


e Erre. Rev., September 13th, 1918, p. 249. 


Vol. 85. No. 2,179, AUGUST 29, 1919.] 


THE ELECTRICAL REVIEW. 


287 


the machine may be operated from any single-phase А.С. 
eupply. The welder is electrically automatic, and has two 
clamps, one stationary and the other movable by means 
of an adjustable pressure spring. The clamps are adjustable 
for different sizes of wire. The wires being clamped 1n posi- 
tion, the circuit is closed by an external switch and a button 
ewitch on the top of the welder pressed down; the wires im- 
clamps, one stationary and the other movable by means 
of the spring, the circuit being operated by means of an 
adjustable automatic cut-out device. A swelling or burr is 
left around the weld, the size of which depends on the tension 
of the spring and the setting of the cut-out. 

FunLLER'Ss UNITED ELECTRIC Works, LTD., Chadwell Heath, 
Essex, showed a collection of electrical appliances and acces- 
sories, including accumulators of various types and sizes, dry 
batteries, pocket and hand electric lamps, carbons, &c. 

THE МІСАМІТЕ & INsULATORS Co., Lro., Blackhorse Lane, 
Walthamstow, Е.17, exhibited '' Micanite’’ products in the 
form of small mica splittings cemented together in layers by 
suitable insulating varnish. This well-known form of in- 
sulation was shown in sheet form in various grades, serving 
to illustrate some of the many purposes for which it can be 
adapted. Also a range of commutator cones or end rings 
served to show the various designs which are in use. Oiled in- 
eulating clothes and tapes were shown, as were also Paxolin“ 
insulating materials, which are built up with suitable paper 
impregnated with a syrithetic varnish which is a condensation 
product о Воо and formala hyde This product also serves 
as the chief base from which Formalite moulding material 
is manufactured. Mica was on view both in the form of 
original block as lifted from the mines and in that of splittings. 

THE Osmosis Co., Lrp., 36, Victoria Street, London, S. W. I, 
exhibited raw and purified samples illustrating the electrical 
purification of clays. 

Messrs. CHAS. Hrarson & Co., Lro., 235, Regent Street, 
W. I, exhibited, amongst other things, a collection of electri- 
cally heated apparatus, including incubators, sterilisers, dry- 
ing ovens, &c. 

Messrs. Магрев Bros. & 'TuoMPsow, Lrp., 97a, Dalston 
Lane, E.8, showed electrical measuring instruments for all 
purposes made in the switchboard, portable, and chart-record- 
ing types. The moving-iron and moving-coil types of instru- 
ments are fitted into a large selection of cases, round cases 
having dial diameters of from 3 to 11 in.; the edgewise in- 
struments have a scale length of 5, 8 and II in., the latter with 
illuminated dial if necessary; and the sector shape cases have 
a length of scale of from 4 to 21 in. These can be fitted with 
either plain or illuminated dials. Dynomometer type instru- 
ments are fitted in 6, 8, and 11 in. dial round cases; and the 
induction type has an &-in. round case and is also available in 
s sector cases. Portable instruments are made in two 

tyles; first grade are mounted in pora wood cases with 
white enamelled scales, while in the sub-standard pattern, 
mirror scales and edgewise pointers and lock-up polished wood 
cases are provided. The 24-hour pattern, single-revolution 
drum type recording instruments give a paper speed of 
9/16 in. per hour; and the continuous record pattern give 
65 ft. length of chart with various paper speeds. They are 
the soft-iron and moving-coil types, and the dynamometer 
type for wattmeters. '' N. C. S.“ insulation test sets are made 
in electrostatic and permanent-magnet types; the former is 
light and unaffected by external fields, the latter is slightly 
heavier, has a longer scale, and is rather more dead-beat in 
action. The construction of instruments of the induction 
dynamometer type involves a new principle of introducing the 
current into a moving system of an instrument through a 
transformer with a floating secondary coil. This principle 
enables synchronisers and power-factor meters to be con- 
structed for circuits up to 600 volts without extra resistance. 
The Fawcett-Parry sensitive relay, various types of relay for 
both А.С. and р.с., working automatic switches, and circuit 
breakers were also shown. 

THE WATFORD ELECTRIC AND MANUFACTURING Co., Lro., Wat- 
ford West. Hertfordshire. exhibited a reversing lift or hoist 
controller for use with p.c. motors, and designed for use with 
a plain up, down, and stop car switch in the lift; or for use 
with a completely automatic push-button control. Landing 
buttons are provided for calling to each floor where the cage 
stops, and a set of push buttons in the cage is then used for 
taking it to any other floor. A reversing controller for hand 
rope operation was also shown, and with a patent automatic 
D.C. motor etarter were shown a pedal-switch starter as usea 
for capstan operation, start and stop push buttons, a float 
switch actuating pumps, and D.C. and А.С. contactor switches, 
the latter as used for heavy-duty starters and controllers. 

AUTOMATIC ELECTRIC Furnaces, Tap., 981, Grav’s Inn Road, 
London. W.C.1, exhibited a number of Wild-Barfield auto- 
‘atic electric furnaces which were shown complete with 
quenching or tempering baths, automatic detectors. compensa- 
tore, switches. &c. A 2in. laboratory and research muffle 
with pyroscopic winding and automatic detector for determin- 
ing the change point, &c., of steels was also on view. as well 


33 an electrically-heated tempering bath having the following ' 


dimensions: Bore, 16 in.; depth, 17 in.: maximum consump- 
tion. 1,800 watts; maximum weight, 10 Ib.; maximum length, 
12 in.: and a capacity of 30 lb. per hour. The magnetic 
eclerometer shown consisted of з plain cvlinder. 3 in. by 0.5 in., 
Which is given the heat treatment that it is desired to in- 
vestigate. It is then tested for magnetic coercive force by 
rst magnetising it to saturation, and then measuring the 
open circuit remanence with a suitably calibrated fluxmeter 
and search coil. 


Auaust’s Morrie Furnaces, Lrp., King's Cross, Halifax, 
exhibited standard solid-fuel and gas-fired furnaces, also the 
Chattaway-Mills hardness testing machine, which was evolved 
during the war to get over the difficulties and uncertainties 
in other types of machines with reference to some specifica- 
tions. The chief point of this machine is that it is a direct- 
load machine, and gives a consistent test each time, irrespec- 
tive of the individual working it. Working electric furnaces 
should also have been on exhibit as follows: An electric 
brass-melting furnace, a combination hardening furnace, and 
& rotary furnace. The latter was delivered at the exhibition 
rather late, but the brass-melting furnace and combination 
hardening furnace unfortunately, through delays, could not 
exhibited. It is hoped, however, to exhibit these at the 
Olympia Exhibition 1n September. | | 

We might add that this firm holds the joint selling rights 
with Messrs. Barfield of the Wild-Barfield apparans, the 
latter firm manufacturing electric furnaces and the former 
manufacturing solid fuel furnaces designed to work their 

uipment, both parties selling jointly each type of furnace. 
This firm is particularly interested in electric furnaces for 
the moment up to temperatures of 1,000 deg. O., and considers 
that future requirements, although they are covered to-da 


, by the standard furnaces up to such temperatures, will with 


the great strides which are taking place in heat treatment 
steels, require steadier and more uniform temperatures of such 
a kind that can only be produced by electricity. This firm 
is, therefore, concentrating on developing this type of 
furnace so as to put it in a position to offer customers appara- 
tus which will fully carry out and accomplish their desires as 
regards heat treatment, &c. 


NBW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, | 


The Ouiklok Ceiling Rose. 


Of all the worries which beset tbe daily life of the electrical 
wireman, we should imagine that none can have caused more 
frequent annoyance that the labour involved in connecting 
flexible cord to the ordinary ceiling rose. The unfortunate 
fellow has to balance himself on the top of & step ladder, take 
the weight of the pendant in one hand, while he attempts to 
guide the ends of the wires into the terminals with the other. 
The British THoMsoN-HousTowN Co.. LTD., 77, Upper Thames 
Street, London, E.C.4. has put on the market the '' Quiklok ” 
ceiling rose, which obviates in a very simple manner the 
above-mentioned difficulty. The distinguishing feature of this 
ceiling rose, fig. 1, is that the terminals are contained in the 
cover, and can therefore be wired up in comfort on the 
ground. The B. T. H. Quiklok ceiling rose is made in two 
patterns—one for ordinary and the other for cleat wiring— 
and, if desired, either pattern can be supplied with fuse con- 
tacts in the cover. It is obvious that these ceiling roses, if 
used on a job involving a hundred or so points, would save a 
considerable amount of time, to say nothing of eliminating a 
source of irritation. Fig. 1 shows the rose with the terminals 


_ 
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Fia. 1.—B.T.H. “ Quos ” CklLIN G Rose. 


in the cover; the method of wiring and fixing the rose is es 
follows: First, the base is screwed to the ceiling, next the 
terminals in the cover are wired up, which operation can be 
done at the bench, and finally the cover is fixed to the base 
by a quarter turn. 


A Portable Safety Motion-Picture Projector. 


A motion-picture projector for homes and schools, using a 
special, narrow-width, slow-burning film is now being manu- 
factured by the Pathéscope Company of America. One of its 
most important advantages is that tbe: machine can be 
operated without an inclosing fireproof booth or a liceneed 
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operator, since both the projector and the films it uses are 
labelled with the approval of the Underwriters’ Laboratories, 
Inc. As additional features the maker declares that the new 
projector produces on the screen approximately ten tunes as 
much illumination for each watt burned in its lamp as the 
most efficient illumination system employed on other 
machines; 62} per cent. of the light illuminating the filin is 
utilised as compared to the customary 32 and 47 per cent., 
and an absolutely flickerless picture is projected on the screen. 
The projector employs a specially designed 14-volt, 2-amp. or 
4-amp. gas-filled incandescent lamp in an adjustable socket 
with a eelf-centring support. A Westinghouse universal 
motor operates the machine and rewinds the film. The speed 
control consists of a light brake applied to the side of the fly- 
wheel by a knurled knob conveniently located near the lens 
on the operating side of the machine. Motors are supplied 
for operation on 110 to 120 volts and also for 82 volts and 
220 volts. The weight of the machine, including the motor, 
is 23 lb. For convenience in transportation a ‘ suitcase ”’ 
to hold the projector can be obtained and also a metal carry- 
ing-case with a baseboard.—Electrical World. 


NEW PATENTS APPLIED FOR, 10109. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. SkrroN-Jowgzs, O'DziL AND 
TEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


19.660. Magneto motor acting by repulsive movements between double 
. D. SUcHOsTAWER. August lith. 

19,666 '' Electrodes for electric furnaces." W. BkhawrFiELD. August IIth. 

19,099. '' Electromagnetic. step-by-step, &c., mechanism." С. L. WALKER. 
August llth. 

19,709. Telegraph systems. Western Exectric Co. (Western Electric 
Co.) August llth. 

19,713. “ Dry batteries. 
August IIth. 

19.717. Manufacture of dry batteries for pocket electric lamps.“ M. 
ZEILER. August llth. 

19,718. ''Interrupters in ignition apparatus for  internal-combustion 
engines." Scintuca, August llth. (Switzerland, September 13th, 1918.) 

9.719. Bearing and plates for ignition apparatus of internal-combustion 
engines," SCINTILLA. August llth. (Switzerland, September 3rd, 1918.) 


E. E. G. Вотк and T. Е. SLAUGHTER. 


19,720. '' Horseshoe magnets.” SCINTILLA. August llth. (Switzerland, 
August 29th, 1918.) 
19,721. Magneto-electric ignition apparatus for — internal-combustion 


engines. ScINIILLA. August llth. (Switzerland, September 13th, 1918.) 
‚729. *'' interrupters for magneto-electric ignition machines for internal- 
77 Lon engines." Scix TIA. August llth. (Switzerland, September 13th, 

918.) 

19,723. '' Means for attaching handle for varying point of ignition to 
interrupter in electric ignition dynamos," SciNTILLA. August llth. (Switzer- 
land, September 13th, 1918.) 

19,724. *' Cable outlets of magneto-electric ignition machines for internal- 
combustion engines." SCINTILLA. August llth. (Germany, October Ist, 1918.) 

19,725. *' Distributors for high-voltage current of magneto-electric ignition 
machines.“ SciNTILLA. August llth. (Germany, October Ist, 1918.) 

19.726. High-tension distributors in magneto-clectric ignition machines.” 
SciNTILLA. August llth. (Switzerland, September 28th, 1918.) 

19.730. Electric pocket lamps." NUKNBERGER MELALL-UND LACKIERWAAREN- 
1916.) VORM GEB. Bino AKT-GEs. August llth. (Germany, October 10th, 
916. . 

19,762. *'' Preservation of wooden telegraph poles, &c." R. M. Rosekts. 
August 12th. 

19,799. Electric signalling systems." WESTERN ELEC TRI Co. (Western 
Electric Co.) August 12th. 

19,801. ** Crossovers of overhead conductors for electric traction." E. M. 
MuNko. August 12th. 

19,887. Magnetos.““ J. BERNARD. August 12th. (France, June 7th, 1917.) 

19,545. “ Electric heaters.” R. Hue. August 12th. 

19,552. *'* Electric resistance elements." W. Travis and T. H. Watson & 
Co. August 13th. 

19,873. Electric machinery." H. A. Roserts. August 13th. 

19,895. ‘* Galvanic batteries." G. Futcen, G. J. A. Putter & L. FULLER. 
August 13th. 

19.903. Electric heater units." L. V. Leonardo. August 13th. 

19,905. Removable electric fuse carrier." W. T. Henvey’s TELEGRAPH 
Works & W. S. WAKEFIELD. August 13th. 

19.906. Electric heating apparatus." E. Н. Jones. August l3th. 

19,953. '' Commutators for electric ignition systems, &c." F. W. Baker, 
August 14th. 

19,975. '' Engine room telegraphs.” А. A. Н. Hammer. August 14th. 

19.983. Electric switch mechanism." ELECTRIC АРРАКАТОУ Co. & А. J. 
Martin. August 4th. 

19,986. Electric motor starters, controllers, and field regulators." A. L. 

TackrLEY. August láth. 

19,994. Cominutators for rmnotor-cars." J. W. Law. August 14th. 

20,000. “Gear embodying electric controllers for winches, &c." CLARKE, 
СнАхлрмАМ & Co. & К. C. Harris. August 14th. 

20.000. Sparking plug tester." J. Hanman. August 14th. 

20,012. *'' Electric cigar, &c., lighters.” R. J. H. Ны. & M. J. Raine. 
August 14th. 

20.025. Electric lamp holders. H. GAR DER. August l4th. 

20,029. *'' Circuits for cascade amplifying.” GERNEKKAL. Evecrric Co. & D. S. 
GossLING. August láth. 

20.034. Electric furnaces." D. F. CawrsELL. August 14th, 

20,043. Аспа systems for wireless telegr phy, е С, S. 
August. Ith. 

20.0% Wireless recening systems ". I. Scotr-Taccart 

20.004 Sparking plugs“ Н W  DurriLD. August loth 

20.072. Lamp signalling attachment for clectric torches." C. G. 
Maxton. August 15th. 

20,073. ''lgniüon system for gas engines.“ 
15th. 

20.081. * Electric welding." R. Е. Woopsurn. August 15th. 

20,096. '' Electrolyte for deposition or. iron." S. 
August 15th. . 

20,114. “ High voltage insulators." Е. JarNrscH. August 15th (German,, 
February Gth). 

20.137. © Incandescent cleetric lighting apparatus," C. vox vex Мар. 
August loth. (Switzerland. September 13th, 1918.) 

20.149. ^" Insulating caps for clectric joints.” M. Ritsema. August 16th. 
(Holland, September lèth, 1918.) 

20.170. *' Electrical rectifier." A. С. Buiirs. August ‘16th. 

20.188. Devices for preventing taking off of current from electric con- 
ductors.” R. DelLA Giacoma. August 16th. (Switzerland, February 18th.) 

20,193. '' Motor for railway signalling, &c." Attomatic TELEPHONE MANU- 
Fac TURING Co, & А. E. Hupp. Auguet Vth 

20 195 „ Electro magnetic switches.“ 
(General Electric Со.) August 16th. 


FRANKLIN, 


Angust lh, 


С. HONEYSCMLAGER. August 


Brims THoMson-Houstoxr Ca. 


O. Cowrrr-Coces. . 


‘ENGINES. 


‚ (130,289) 


20.197. Electrica! batteries.“ W. T. Courson & Ортлуте, то. August 16th. 
20, 118. Lamps and lamp holders." C. F. Vaucuan. August luih, 
20,2U2. '' Electric locomnotives." T. ZWEKGBRRGN. August Auth. 

Z2U,200. ''5parking plug tester." J. Hansan. August lüth. 

20. 210. Method of electrolytic tinning and electrolytic huid for same.” 
E. Hakseck. August 16th. 

20,213. © Wire attachments for clectric 
Bl. IN. August lth. (France, March. Sth.) 
20. 20. Sparking plugs." W. G. IC IN. August 10th. 


connections." — ELABLISSEMENTS 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and. abridged, and all subsequent. proceedings will be taken. 


1917. 
16.713. MANUFACIUKE ОЕ INCANDESCENT Lasts. Deutsche Gasglublicht Akt- 
Ges (Auerpes). November láth, 1916. (111,295.) 
18,003. VRUJLUIOK АКЫ LAMPES. J. Brockie and Johoson & Phillips. Dixem- 
ber Lath, 1917. (130, 011.) 
18,021. AUDION ок LAMP RELAY OK AMPLIFYING — AP'ARAIUS. M. 
Noveinber sth, 1916. (Addition to 3, 140/18.) (130,012.) 
15,705. DYNAMO ELECIKIC MACHINES. M. Lawur. 
(Patent of addition not granted.) (130,014.) 

18,876. Evecrkic АКС FURNACES. H. Coates and Waterford Electric and 
Manufacturing Co. December 19th, 1917.  (150,U2U.) 

15,920. ALDION OK LAM? RELAY OR AMPLIFYING APPAKATUS. M. 
December 20th, 1916. (Addition to 5, 363/17.) (130, 022.) 

19,082. DIAPHRAGMS FOR ELECTROLYTIC. CELLS. Chemische Fabrik Weissen- 
stein Ges. and R. Walter. December 19th, 1916. (112.406. ) 


Latour. 


December 17th, 1917. 


Latour. 


1918. 


120. Vacuum rUBES. G. A. Beauvais. August Ist, 1917. (130,049) 

121. VACUUM Tubes. G. А. Beauvais. August. ath, Iyar. (10.020. 

vod. AUDION ОК LAMP RELAY OK ANPLIFYING  APFAkAlUS. М. Latour. Janu- 
ary Yth, 1918. (Addition to 0,363/17.) (130,006.) 

673. VbNIILADING DEVICES КОК Б ERIC MACHINERY ОК APPARAIUS. Siemens- 
Schuckertwerke. December Z2nd, 1910. (112,359.) 

6/0. WikkLESS SIGNALLING sinieMs. British 1lhomson-Houston Co. (General 
Electric Co.) January llth, 1918. (130,U64.) 

1,109. WIXELEKSO SIGNALLING 9 SYaLEMS. British 
(General Electric Co.) January lth, 1918. (130, 090.) 

1.377. STEP-BY-STEP TELEGRAPHIC AND LINE. Кы EINEN WORKING ON THE PRIN- 
CIPLE OF MAGNEIIC GEARING. Barr & Stroud and C. D. Macgill. January 24th, 
1915. (130, 694.) 

3.140. AUDION OR LAMP RELAYS OK AMPLIF\ING APiakarus, M. Latour. April 
loth, 1916. (Divided application on 3,363, 17.) (130, 103.) 

6,99]. APPARATUS FOR ELIMINATING INTERFERENCE IN WIRELESS TELFGRAPHY, 
Marconi's Wireless Telegraph Со. and Н. Richmond. April th, 1918. 
(130. 107.) 

10,531. MACNET STELL. 
(118,601.) 

10,534. MAGNET STEEL. 
(118, 602.) 

11,619. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. Н. G. Longford, 
W. W. Longford and W. A. Clark. July loth, 1918. (130. 122.) 

11,557. AUTOMATIC OR SEMI-FALTOMAIIC TELEPHONE SYSIEMs. E. A. Laidlaw. 
July 19th, 1918. (130, 131.) 

11.981. WINDING WIKE GRIDS FOR ELECTRIC RESISTANCE. W. F. Jones. July 
23rd, 1918. (130,137) 

12,071. T- TALE sWITCHBOANDS. L. E. Jaynes. july 24th, 1918. (130.140.) 

12.154. ICNITION DEVICES FOH INTEKNAL-COMBUSTION ENGINES. Splitdor! Elec- 
trical Co. july 25th, 1917. (118, 105.) 

12,214. METHOD AND APPARATUS FOR ELECTRICALLY OPERATING MECHANISMS FROM 
A DISTANCE. (Cognate application 13.156/15.) А. G. Bloxam (Russische Akt- 
Ges. L. M. Ericsson & Co.) July 20th, 1918. (130,162.) 

12,642. FEEDING FOLYPHASE CURRENT CIRCUITS FROM A MONOPHASE CURRENT 
source. T. Buess and II. Gutzwiller. August 6th, 1917. (118.618.) 

12,643. ELECTRIC HEATING ELEMENTS. J. A. Colquhoun. August 2nd, 1918. 
(130. 172.) . 

13,284. N-ray ArPARATUS. F. J. Brougham. 
1918. (130, 186.) 

12.3990. Ececrric sAFETY LAMPS. Fuller Accumulator Со. and A. P. Welch. 
August 17th, 1918. (130,187.) 

13.608. ELECTRICAL) DEVICE FOR AUTOMATICALLY INDICATING BY VISUAL OR 
AUDIBLE MEANS THE CORRECT TEMPERATURE ОЕ ELECTRICALLY HEATED STERIL BEFORE 
QUENCHING IN. ORDER. 10 OBTAIN. CORRECT. HARDENING THEREOF. II. Alexander, 
W. T. Vint and A. M. Imbery. August 22nd, 1918. 30,191.) | 

14,400. ELkcrkIC. MELTING FURNACES. T. Е. Baily and F. T. Cope. Septem- 
ber 4th, 1917. (11924) 

15,302. ELECTRIC FURNACES. J. R. Номе and Р, W. Faweett. September 
20th, 1918. (Cognate application 222/19.) (130,205.) 

15, 461. ELECTRIC | CON TACTORS, British Thomson- Houston Co. 
Electric Co.) September 23га, 1918. (130,206.) 

15,564. Mariners compasses, I.. T. Bates. October Ist, 1917. (120,379.) 

15.652. Diarnkacss. Automatic Telephone Manufacturing Co. and S. R. 
Smith. September 26th, 1918. (130,210.) 

15,084. HERMETIC SEALS FOR "Hb LEADING-IN WIRES OF ELECTRIC LAMPS AND 
LIKE APPARATUSES. British Thomson-Houston Co. (General Electric Со.) Sep- 
tember 26th, 1918. (130,212.) 

16,297. MODULATING MEIHOD AND APPARATUS FOR HIGH-FREQUENCY ELECTRICAL 
SIGNALLING. Western Electric Co. (Western Electric Co.) October 7th, 1918. 
(130,219. 

1 Ba vox ET JOINT SOCKETS FOR ELECTRIC LAMPS. F. J. O'Neill. October 
JOth, 1918. (130,220.) 

17.004. SraRKING FLUG. H. S. Cooke. October 18th, 1918. (130.228.) 

17,722. SYSTEMS OF ELECTRIC DISTRIBUTION, British Thomson-Houston Co. 
(General Electric Co.) October 30th. 1918. (1360,232.) | 

17,735. ELECTRICAL CONNECTION FITTINGS. J. А. McKay. October 30th, 1918. 
130,233. 

e Sl. OW ACTING DEVICES FOR USE WITH RAILWAY SWITCHES. SIGNALS, 
AND FOR OTHER PURPOSES. McKenzie Holland Westinghouse Power Signal Со. 
May lth, 1918. (120, 939.) 


Thomson-Houston Co. 


Sumitomo Chukosho, Ltd. June loth, 1917. 


Sumitomo Chukosho, Ltd. July 10th, 1917. 


(M. Deutsh.) — August. loth, 


(General 


1919. 

591. MACHINES FOR COVERING WOKE WITH. SILK, COTION, OK CHE LIRE. J. 
Narizzano.. January Sth, 1918 (0130,260.) 

800 Track APPLIANCE FOR АСТОМАГ TRAIN. stops. M. R. Bulla. Decem- 
ber oth, 1917 Divided application оп 18.103717.) (130,267 .) 

2.235 ELECTRIC FUSE AND CIKCUIT TEsTERS. L. D. Johnson. April 7th, 1916. 
123.066.) 

2.585. APPARATUS FOR ELECTRIC WAVE TRANSMISSION PARTICULARLY APPLICABLE 
TO TELEPHONY. C. D. Ehret. February Ist, 1918. (123,081) 

3.370. INSULATED JOINTS FOR ELECTRIC CONDUCTORS. W. А. Walshaw. Feb- 
n ary llth, 1919. (130.279.) 

5.212. ELecTtRIC FURNACEs. G. Marriott. March 3rd, 1919. (130.288.) 

5214. MEANS FOR SUPPORTING IGNITION AUPAR AUS. IN INTERNAL-COMBUSTION 
Crossley Motors, Lt., and T. D. Wishart. March ord, 1919. 
3.005. ELECTRIC MOTOR CONTROL SYSTEMS. Н. Сгосһа Establissemeats. 
November 19th, 1918. (130,291.3 

10.314. ELECIROLYIIC PROCESS FOR COATING TRON OR STERL WITH LFAD OK 
ANTIMONY OR N ALLOY OF LEAD. Wb aNtIMaNY. O. Marino and C. Bowea. 
April 29th. 1918, (Divided application on 7,175/18.) (130,303. 

10.490. TREATMENT OF ZINC BIARING ORES FOR THL KECOVFRY OF ZINC BY 
ELFCTRO-DzPOSIMON. Electrolytic Zinc Co., of Australasia. April 27th, 1918. 
(126 296.) 

13 0*7, Егете ace ericaLLy-ACTUATED Sur AP. British 


Westinghouse 
Electric and Manufacturing Co. June 21st, 1918. (128.562. 
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‘REMUNERATION IN BRITISH 
COMMERCE: AT HOME AND ABROAD. 


SEVERAL weeks ago: we commented here upon the need for 
employing the most suitable and efficient type of man to re- 
present British manufacturers in Brazil. We are led to 
return to the subject of our representation out there by a 
report which was recently sent home by the Acting British 
Consul аё Sao Paulo. The point raised by this official is 
not so much that of securing new men to send, or that of 
efficiency in representation; what he is anxlous about is 
that those British agente who are there already, and know 
the ground so well, should not be lost to British interests 
through an incomplete knowledge on our part of the 
present situation. It seems that we are losing to American 
employers in Brazil, British men who hold important local 
positions such as managers and sub-managers. That he 
cannot have one or two isolated cases in mind is obvious 
from his remark concerning “the exodus of Englishmen 
from British to American firms.“ We gather: that the 
businesses that are incurring this loss are firms having 
head offices in England which, judging by their actions, 
are out of touch with. present-day conditions and cost of 
living. Possibly it is some years since their directors or 
principals went out to investigate the market,. and their 
views then gained are of little value as guidance to-day. 
Responsible men who ‘write or telegraph home asking. for 
their remuneration to be put оп a basis more appropriate 
to present-day conditions have their requests ignored or 
pooh-poohed, and after irritating periods of: waiting the 
applicant succumbs to the generous advances of Americans 
who find the man of experience to be just the one they 
want, and for whom they are prepared to pay well. It is 
stated to be quite noticeable that the changes referred to 
are not occurring in connection with local British firms, 
because as their principals or directors are on the spot they 
are acquainted with the circumstances and act accordingly, 
во as to retain the men who are Бо essential to them now 
that trade is beginning to move again. British manu- 
facturers who read these observations will be in а position. 
to know how far the criticism relates to ‘the engineering 
profession and trade, and we hope that they will avoid 
placing this additional: handicap upon British trade at a 
time when в weakening of thé personnel may dangerously 
imperil the chances of industrial prosperity at home. 

At a time when trade ів so much more generally recog- 
nised as being of vital importance to the life of the whole 
natiop, and when men in the works, and technical officials, 
are securing better recognition of their claims, it is 
not only unwise, but grossly unfair, that some unor- 
ganised men who are essential to success.should be so 
treated that they lose heart, and change over to our com- 
petitors, naturally taking with them experience and know- 
ledge which. can be used и us. Опе of our 


[2891 0: 7... ar оло Ж 


290 


THE ELECTRICAL REVIEW. уо. 85. No. 2,180, Зерткмвкв 5, 1919. 


contemporaries recently championed the cause of clerical 
workers in engineering offices in London and other com- 
mercial centres at home, who had been so hard hit by 
the increased cost of living, and warned those responsible 
that unless the lot of these were relieved, they would be 
lost to other houses who paid better, and the clerical service 
would be rendered by a lower and less efficient type of man. 
There are offices that have lost man after man since they 
were demobilised because some old stuck-in-the-rut “ head ” 
of a department, who ought to have been pensioned at double 
salary in order that efficiency might be increased or 
economies might be effected, has failed to keep pace in 
domestic life with the decreasing value of Bradburies and of 
shillings and pence. So we have discontent in some firms 
аб the very hub of things, and in others among the 
important officials who run the foreign branches. How 
can we hope to conduct business harmoniously and success- 
fully, on a large scale and with expedition, if we fail in so 
essential a matter? The Consul whom we have quoted 
above mentions one new American firm which started opera- 
tions in Sao Paulo a short time ago, and called for 15 
clerks, “ mostly British, if possible." То this new firm 
three men went from one British firm straightway ! Their 
services were, of course, worth paying for, because they had 
been in British trade employ. Electrical men will hardly 
require to be reminded how effective German competition 
Was against us years ago, partly because they used this self- 
ваше weapon against us. Ask the men amongst us to-day 
who were on the staffs of Teutonic or semi-Teutonic elec- 
trical and other concerns building up their British trade 
either in this country or in our Colonies, how they were 
treated. During the past five years a number of them have 
told us personally that they had no complaint whatever to 
make regarding either salary or general treatment ; indeed, 
they declared that they were far better off than if they had 
been with British firms. We need to bear this practice of 
our foreign competitors well in mind. We may be pretty 
sure that no commercial weapon that has heen used with 
success against us in the past, and against which no State 
or organised protection is applicable, will be allowed to lie 
idle. A week or two ago we mentioned ways in which 
British merchant houses abroad had lately been driven into 
the arms of Continental electrical manufacturers, and were 
now pledged to use their British names and influence in 
securing business for Continental works. It is extremely 
Cistasteful to us to have to recite such examples of short- 
sightedness, whether they come directly under our notice, or 
whether they are received through the medium of an Acting 
British Consul, but we should be neglecting our duty if 
we did not set forth the actual facts, so that the broken 
places in the wall might be repaired. 


WE often pointed out in peace time 
thut in no department of electricity 
‚ supply was there greater scope for 
economy than in the boiler house ; the importance of this 
fact is immensely increased to-day, when coal costs about 
three times the pre-war price and contains far less energy 
per ton, so that, in fact, we are paying nearly four times as 
much for the same calorific value. When we allow for the 
additional cost of handling the increased bulk, and of 
removing the ash, which is more than doubled in auantity 
for the same output of electrical energy, we may say that the 
total fuel coste for a given output are fully quadrupled. 
Most power-station engineers are, no doubt, painfully alive 
to the fact, the influence of which on their revenue returns 
constantly obtrudes itself upon their perceptions ; but do 
they all fully appreciate the logical inference to be drawn from 
it, and are they all doing their utmost to reduce their coal 
consumption to the last ounce? Never before did the cost 
of coal so nearly justify the title of ** black diamonds." 
There are many measuring devices which have been proved 
to be of the greatest value in effecting economies of fuel, 
such as CO, recorders, water recorders, weighing machines, 


Boiler-House ' 
Practice. 


calorimeters, and pyrometers, &c. ; but. while innumerable 
instruments may be installed in boiler-houses, they are. 
useless unless they are kept in order, and give reliable 
readings, unless their indications are systematically 
recorded, and unless the records are analysed with intelli- 
gence and insight. АП these conditions must be 
simultaneously fulfilled ; otherwise the records may not 


only be useless as aids to economy, but actually mischievous 
‘and misleading. We venture to exhort our power-station 


readers to ask themselves whether they can individually 
vouch for the fulfilment of all the conditions to which we 
have referred, in their own boiler-houses, and whether there 
are any additional aids to economy of which they have not 
yet availed themselves. Аге the CO, recorders in regular and 
efficient operation? Are the indications of the water 
recorders reliable ? Is all the coal weighed accurately, not 
only on receipt, but into the stoker hoppers? Is the coal 
of the highest calorific value available within the bounds 
of the Coal Controller's regulations—which, by the way, 
have now been relaxed ? 

Some time ago we pointed out that there was hardly a 
power station in Ireland which was properly equipped with 
efficient weighing apparatus to check the weight of the coal 
delivered, let alone the coal consumed per shift; and we 
have reason to believe that almost the same thing could be 
said of the stations in the Metropolitan area—with some 
brilliant exceptions. Surely the omission to secure an 
accurate knowledge of the gross and detail consumption of 
coal is a fundamental error of the first magnitude. Scientific 
method in every walk of life is founded upon the basis of 
accurate measurement, and without this foundation we are 
thrown back upon the discredited “rule-of-thumb.” In 
order to know how and where. to effect an economy it is 
first necessary to know where waste is going on, and that 
can only be done by measurement and brain-power. 

Surprising results can be achieved if the matter is handled 
on scientific lines, and that with no great effort, once the 
necessary data are available. The simple graphic method 
of analysis developed by Mr. R. H. Parsons, which was 
described in our issue of February 21st, 1919, enables 
the station engineer to keep а constant check 
upon the efficient use of fuel, whilst affording him 
the means of forming a mental picture of the working 
of his plant from the economical point of view, such as 
cannot possibly be obtained by the most minute study of 
log-book details. No engineer need be told the immense 
difference between a table of data and the same data 
embodied in a diagram; and we submit that no envincer 
who prides himself upon the conduct of his undertaking 
can afford to dispense with this invaluable key to the 
secrets locked up—out of sight—in the columns of the log- 
book. In several instances of which we ale aware, remark- 
able and uncxpected economies have resulted immediately 
from its use. 


FURTHER particulars of the offer of 
five big American companies to send coa] 
to Ireland, во as to leave her independent 
of the “bloody Saxons” and their strikes and squaboles, 
show that the quotations work out at something like 
£1 9s. 6d. per English ton, or £1 6s. 6d. per 2,000 lb., which 
is the American equivalent for our ton, plus the trans-Atlantic 
freight, in an order for at least 10,000 tons. The firms are 
situated in New York, Chicago, Boston, and Philadelphia. In 
another case best bituminous coal is quoted at $5 free on 
board on the other side, and $5 50 cents for lump coal. 


Needless to say, the prospect of getting cheaper and mcre 
plentiful coal in Dublin—the industries of which are likely 
to be otherwise handicapped by limited light and power in 
the coming winter months—has given rise to much dis- 
cussion. Coal is both dear and scarce in Dublin, and the 
much-talked-of Irish mines have done comparatively little, 
so far, to relieve the situation. It is a poor commentary 
on the energy of the Government, and on the want of 
energy on the part of the Irish people themselves, that there 
is a prospect of Ireland's capital burning American coals— 
transported well-nigh 3,000 miles—when there are millions of 


American Coal 
for Ireland. 


tons within easy reach. The latest available figures show that 
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in 1916 only 89,988 tons of coal were raised in Ireland, or 
about one week’s supply, Ireland requiring about 4,750,000 
tons annually. Unless conditions at home improve, we may 
yet witness the landing of foreign coal at Cardiff, and even 
Newcastle—surely the height of absurdity, towards which 
high wages and low output are driving us. 


ALTHOUGH British manufacturers are 
in general fully occupied in carrying out 
orders for home consumption, it is of 
vital importance for their future prosperity that they make 
a strong effort to secure their trade connections overseas. 
In Canada, and in other parts of the world, the inability of 
our makers to take orders during the last five years has 
seriously loosened their hold on the markets, and their 
former agents have been compelled to seek other sources of 
supply. The alert United States manufacturer was thus 
given an unrivalled opportunity of enlarging and securing 
his foothold on Canadian trade. This situation we now 
have to face, and we feel strongly that our firms should 
reserve a certain proportion of their output for export, not 
only to help our falling exchange, but also to retain such 
trade connection as it may be possible to hold. Elsewhere 
in this issue will be found an article dealing with Canadian 
trade, and we commend to our readers the advice therein 
given. The author of the article writes from the stand- 
point of an engineer long resident in the Dominion, and 
well acquainted with conditions there. Every consideration 
connected with the furtherance of trade in another country 
could not be published without incurring the risk of 
assisting our competitors in that market, but such inform- 


ation as we have at our disposal will be gladly furnished to 
any boná-fide British concern. 


Electrical Trade 
in Canada. 


AFTER several years’ enforced inactivity 
— 80 far as public meetings are con- 
cerned—the British Association for the 
Advancement of Science opens its first post-war congress 
on Tuesday next. Bournemouth receives its baptism of 
science and remains under its influence until the following 
Saturday. The Association is fortunate in having Sir 
Charles Parsons as ite president at a meeting which will 
necessarily derive much of its special interest from the 
triumphs of science during the past five years in defeating 
tbe foul devices and the ingenuity and skill of the enemies 
of the Allies. The programme of subjects, so far as it has 
been divulged, promises a very full and profitable five days. 
The Engineering and Mathematical and Physical Science 
Sections will produce many papers and some important 
discussions. The achievements in wireless telephony and 
telegraphy up-to-date and the electrification of seed will be 
prominent among these subjects. In the Economic Science 
Section, after all the controversy and strife of these troubled 
years, the problems of industrial relationships will probably 
predominate, though doubtless the financial position and 
economic policy of the nation will also come in for a large 
share of attention. Members are fortunate this year in the 
concentration of the whole of the sectional proceedings in one 
building. There will be no need to dodge about the 
town in order to hear papers or discussions in which one is 
particularly interested—as has generally been the case else- 
where in years past. 


The B.A. 
Meeting. 


BRITISH industrial directors, principals, 

Advice to | : p» 
and travellers who are proceeding on visits 

British Travellers ; à А 

Abroad. to colonial and foreign countries with a 
| view to establishing branches, appointing 
agente, or seeking actual orders would be well advised if 
they set out with the determination of availing themselves 
to the full of the facilities that the Overseas Trade Depart- 
ment has prepared abroad for their assistance. In the 
past, traders have criticised consular, commercial attache, 
and Trade Commissioner services somewhat freely. Some- 
times their criticism has been based upon unfortunate 
experience: sometimes upon prejudice imparted to them by 
others. The facilities have been neglected because the 


commercial man had lost confidence in all Government 
assistance of such a kind, owing to the widespread convic- 
tion that the inherent defects in the system meant that 
time set apart for consultation with officials would yield 
so little practical result that it would be time thrown away. 
When the four principal Trade Commissionerships were set 
up they inherited the effects of others’ reputation, and had to 
justify their existence before they were believed in. We 
heard these Commissioners cluim, as they recognised that 
traders failed to consult them as much as they might have 
done, that they were prevented by apathy on the part of 
those whom they desired to help from showing how 
substantial was the assistance that they were, under the 
betfer conditions of their service, able to render. Our 
national Trade Organisation measures have advanced some- 
what since then, dnd to-day there is no reason for 
traders’ representatives to neglect the facilities that are at 
their command. It is stated that recently representatives 
of 11 United Kingdom firms have been in Madrid, and not 
one of them has made a point of meeting H.M. Oommer- 
cial Secretary there (Mr. H. M. Villiers, M.V.O.). or has 
even notified him that he was there. It is not surprising, - 
therefore, to read the following notice in the current issue 
of the Board of Trade Journal: — 

Representatives of British firms, when visiting foreign markets: 
should avail themselves of the services of His Majesty's Commercial 
Secretaries. The Department of Overseas Trade desires to call 


attention to the fact that these officers have been appointed to 
render as much assistance as possible to British commercial agents 


. abroad, but the opportunity of doing so is often lost through the 


failure of the latter to call upon them, or even to acquaint them 
of their presence. . . . 

It is suggested that even when commercial representatives do 
not require asaistance, useful information might be placed at their 
disposal, if they would only get into touch with the Department's 
overseas representative in the locality. 

It is useless clamouring for more Government assistance 
in foreign markets if we are not willing to go to the 
trouble of availing ourselves of the services already in 
existence. We are not back in pre-war days, and the 
least we can do is to put the present officials /o the test. 


THe Report of the Committee of the 


5 : Privy Council for Scientific and In- 
Research. dustrial Research, together with that 


of the Advisory Conncil, . of which 
abstracts appear elsewhere in this issue, is a document 
of increasing interest and importance. The Research 
Department is now firmly established, and is progressing on 
lines which give every promise of а career of usefulness to 
the industria] community, because they are not the rigid 
lines of officialdom, but the elastic lines of reasom and 
common sense. It was amusing to observe, in Sir Frank 
Heath’s paper before the Society of Arts in February last, 
the air of pleased surprise with which he regarded what he 
described as ** an experiment such as no country had ever 
abtempted "—the encouragement of pure research, and the 
organisation of applied research—the result of which had 
been ** most interesting." Sir Frank Heath explained that 
the Government had adopted the policy of “ delegation to 
persons specially qualified by their knowledge and experience 
to do the work in hand, with great freedom to initiate and 
carry out a scheme of work which they themselves have 
devised," and he metaphorically lifted up his bands in 
astonishment and admiration at the successful outcome of 
this new policy. Не remarked that, taken singly, the expert 
might be “ а very embarrassing, and even dangerous, being," 
but he was far less daugerous when he worked with other 
experts of his own kind. In these remarks the ingrained 
distrust of the scientific and technical expert by the classi- 
cally-educated Civil Servant is clearly visible; but the 
point is that the experiment embarked upon with doubt 
and misgiving proved highly successful. | 
In point of fact, the truly scientific man is as able an 
administrator as the Oxford man, and in some respects 18 
better qualified to conduct an important undertaking ; his 
adaptability has been abundantly demonstrated—often to 
his own surprise—during the war. He has vindicated 
his right to a due share in administrative duties, and 
eventually, we hope, he will secure it. 
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TRACK WELDING BY THE 


METALLIC ARC. 


By CYRIL J. HOPKINS, A.M.LE.E. 


For some years electric welding has been employed on the 
tracks of the Sheffield Corporation Tramways. The earlier 
work was accomplished with a carbon arc by fusing a metal 
rod into the required places around the joints of the 
rails. At the present time this joint welding ів 
carried out by the use of covered metal electrodes, a 
description of which is given below. 

Arrangement of Apparatus.—The welding current is 
obtained from a motor-generator installed with its switch- 
board on a covered wagon, and takes its supply from the 
trolley wire іп the usual way. The generator voltage ів 
70—75 volts. The positive terminal of the generator is 
connected by some 100 yards of flexible and lightly-insulated 
cable, wound on a drum and contained in the motor- 
generator wagon, to the metal electrode through a readily 
adjustable grid resistance and portable ammeter placed near 
the operator. This cable is unrolled to the desired length 
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Fie. 1.—END VIEW 
THROUGH JOINT 
SHOWING SECTIONS 
OF WELDS. 


and laid upon the street, the voltage being sufficiently low 
to prevent any danger to persons or horses, or trouble from 
short circuits. The negative terminal of the generator is 
connected to the track rail. 

Nature of Work.—Figs. | and 2 give end and side views 
respectively of a repaired rail joint before grinding, with 
fish-plates welded to the rail in five places along their upper 
edges and five places along their lower edges. These fish- 
plates have a length of 3 ft., and the length of each of 
the five welds is about 4 in.; with two fish-plates per 
joint as usual, there are 20 4-in. welds to make. 

These each require about one electrode of covered mild 
steel, во that 20 electrodes, each 14 ft. long, No. 4 S. W. G., 


Steel Straight Edge 


Ето. 3.—SHowiNG METHOD OF 
MARKING Orr LIMITS OF RAIL 
SURFACE WEAR. 


are required per joint. For rails such as these which are 
being repaired and have not been previously welded together 
at the ends, a certain amount of wear takes place on the 
surface, due to the hammering by the wheels. This wear 
can be compensated for by fusing metal on to the rail surface, 
as shown in the side view, fig. 2. The added metal is 
finally ground down to an approximately level surface by a 
motor grinder, and finished off by a weighted sliding file 
operated by two men. The method of determining the wear 
on the rail surface is shown in fig. 3, in which a steel 
straight edge is placed along the surface of the rail over the 


joint, and marks are made for the length of surface over 


which the wear has occurred, во that a metal arc may be 
played over the surface upon which more metal is required. 

Details of Ratl-surface Welding.—Before the surface is 
built up, the joint in the rail-head is veed out somewhat by 
using an electric arc with higher current than is used for 


Added Metal 


Fi1G.2.—S1bE VIEW OF TRAMWAY RAIL JOINT SHOWING 
ABBANGEMENT OF WELDS. 


building up—namely, 200-250 amperes. This veeing out 
of the rail-heads, which butt together with rather less than 
4 in. space between them, is carried out to а depth of not, more 
than } in., and then the groove thus made is filled up with 
metal to the proper level, as shown in fig. 4. After this, 
two parallel layers of steel are fused on to the surface of 
the rail over the place required to be built up, and a third 
layer is added to overlap the junction of these parallel 
layers, as shown in fig. 5. | | 
Before striking the arc the rail surface is peppered with a 
chemical preparation to compensate for the material in the 
rail which the arc would otherwise burn out, so that the 
hardness of the rail is maintained. This chemical prepara- 


tion is made to adhere to the surface of the rail by first 


smearing the latter with oil, во that the approaching arc 
does not blow it away. | 
The wear оп the rails has a maximum depth of about 
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Fig. 6.—SECTION THROUGH RAIL 

SHOWING ARRANGEMENT OF COPPER 

PLATE FOR WELDING UPPER EDGE 
or FISH- PLATE. 


4 in. over a 6-in. length, of which 4} in. is on the leading 
and 14 in. on the trailing rail (see fig. 2). For building 
up the surface of the rail a covered No. 6 carbon-steel 
electrode is used. About six of these are required per 
rail joint. 

Details of Fish- Plate. Welding.—1n order to make the 
side welds more conveniently along the upper edges of the 
fish-plates, J- in. copper plates are supported, as shown in 
fig. 6, just below the seam to be welded, in order to hold 
the fusing metal more easily in position. These bars of 
copper are placed on a sheet-iron support, covered with 
loam and lodged on the fish-plate bolts. Two layers of 
fused electrodes are added to the upper and lower edges of 
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Fio. 4. VIEW or Rain фот FIG. 5.— VIEW or BUILT-UP RAIL 
SHOWING EXTENT or Butt WELD- SURFACE SHOWING ARRANGEMENT 
ING ON RAIL HEAD. 


ок LAYERS OF ADDED METAL. 


the fish-plate, and as the flux from the electrodes is less 
viscous than the fused metal, the former runs, to a large 
extent, to the low point at the place under the influence of the 
arc, во that no chipping off of the slag from the upper sur- 
face of the weld is done before adding the second layer. 
This remark applies to the work on both the upper and 
lower edges of the fish-plate. 

The operator, before passing the work on. his fish-plate 
seams, chips them slightly, in order to see that the work 
below the slag is satisfactory. Should he find a few spots 
insufficiently built up, he then adds more metal as required. 

Chipping Work.—In this work no special cleaning is 
carried out before commencing welding heyond applying 
a wire brush to the rusted edges of the fishplates. ` 

The only chipping work of importance, that is to say, 
upon which an appreciable amount of time has to be spent, 
is that between the first two layera on the-surface of the 
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rail ends before overlapping the third layer already referred 
to, and shown in fig. 5. 
а comparatively small amount is of great importance, as in 
some cases the time required to remove the slag produced 
when using flux-covered electrodes, is equal to, or greater 
m the time required for the actual application of the arc 
itself. 

The Act of Weldiny.—In order to provide convenience for 
the steadiness of the operator, and thus enable him to main- 
tain with a greater degree of ease the arc length required, 
namely, 3 in. at the end of a rod protruding 1 to 2 ft. from 
his hand, a stool about 8 in. high is provided, and the 
operator places his left foot in the excavated hole around 
the joint, and adjusts his right leg во as to support his right 
el "a and controls the electrode by a wrist movement 
only. 

Result of Electrically Welding Joints.—Before applying 
electric welding to the joints here referred to, the rails 
had been connected by two copper bonds. Only one of 
these copper bonds is retained after welding, more as an 
assurance against possible defects than as a necessity. 

Welding the fish-plates solid with the rail ends has the 
effect of causing the tramcars to run smoothly over the metals 
as though they were composed of continuous rails. The 
usual hammer blow of the pairs of wheels with their accom- 
panying sound **lump-lump," is most pleasantly absent. 
This is a great advantage, not only to the passengers and 
pedestrians, but also reduces fractures and wear of the 
tramcar parts by the avoidance of jolting. 

Efficiency of Power Supply.—The following readings 
were taken from the instruments on the motor-generator 
wagon :— 

RUNNING LIGHT. 

Motor ... eee x 9 amperes X 530 volts 
Generator aes 0 , x 70 „ 
ONE OPERATOR. 

Motor ... 985 a 32 amperes x 500 volts 
Generator .. 160 „ x 75 wu 
Two OPERATORS. 


Motor ... 985 А 64 amperes х 480 volts 
Generator due A. nus x 72 ,, 


Hence the no-load power consumed by the motor- 
generator is about 5 Kw. at the trolley-wire feeding point, 
and the over-all efficiency of the motor-generator 75 per 
cent. with one or two operators. The line efficiency, 


This reduction of the chipping to 


depending to a large extent on the number of cars running, 
is about 90 pes cent. 

Current Consumption.—For the building-up of the rail 
surface an average of about 150 amperes is used with 
the No. 6 electrode specified. The current is on about 
two minutes per electrode, or a total of 12 minutes for the 
surface work on the rail joint. 

For welding the fish-plates the current is on about 10 
minutes for each line of five welds, so that a total of 40 
minutes is required with current on for two fish-plates. 
The average current for this work is about 200 amperes, 
with No. 4 mild-steel electrode. Two operators work with 
one motor-generator, and each operator can weld four 
joints per day, allowing for traffic interruptions with a 
10-minutes’ service. Hence, considering efficiencies and 
power for motor-generator running light during part of the 
day, about 20 Kw.-hours are required per joint, which 
allows for loss in the trolley wires up to the feeding point. 
This energy would cost, at 14d. per Kw.-hour, 28. 6d. per 
joint. 

Cost of Eleclrodes.—N umber of 18-in. electrodes required 
per joint is 6, No. 6 carbon steel, and 20 No. 4 mild steel. 
These would cost, at present prices, about 6s. 6d., but 
the cost would depend very much upon whose manufac- 
ture they were. 

Labour Cost—In a week of 5} fine days, 22 welded 
joints can be made; allowing for bad weather, an average 
of about 15 such joints only would be completed in this 
time. Assuming a wage of £3 per week, this would give 
48. per joint as the labour cost, excluding grinding. 

Motor-yenerator Costs. —'The first cost of a motor-generator 
of this type—i.e., with a capacity for two operators working 
with a 75-volt supply would be about £600, including cost 
of wagon. The depreciation and maintenance, as well as 
the supply of tools, cable, &c., would be about £3 per week, 
or 28. per welded joint. 


SUMMARY OF CosT PER JOINT. 


Electrodes ... 

Labour ES aes es 
Electrical energy ... sad s.s 
Motor-generator and supplies 
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Total ... eee 15 0 


The writer thanks Mr. Hadfield, the city surveyor, and 
his assistant, Mr. Kellett, for facilitating his inspection of 
this work. | 


BLECTRICITY AND KINEMATOGRAPHY. 


By G. E. 


AT the present day electricity is so closely linked with 
kinematography that it would be difficult to imagine moving 
ictures without its most varied aid. For example, the 
igh intrinsic brilliancy of the electric arc has made possible 
the enormous magnification from the tiny photographs on 
the film to the great pictures on the screen, and gives results 
which all other forms of illuminant fail to provide. The 
last decade has witnessed an immense and parallel growth 
in both kinematography and electricity; the dependence of 
the former on the latter is not without signiticance. In 
this article we will briefly indicate the many ways in which 
kinematography is co-partnered by electricity. 

Let us deal with the two chief stages in the evolution of a 
film as we know it—production and projection, Scenes in the 
production of a film may be “ shot indoors (in a specially- 
erected studio or even in a building) and out of doors. For 
the majority of scenes, daylight is the illuminant employed, 
but in dull weather electricity takes the place of the sun. In 
such night scenes as include a lighted motor-car or house- 
front, or storm scenes which call for lightning effects, the 
use of half-watt lamps and the electric arc provides some 
beautiful and remarkable results. It is during indoor- 
production work, however, that electrical illumination is so 
much in evidence, 


MOORE. 


Every film studio is provided with an auxiliary lighting 
outfit which can be utilised when natural light fails—and 
this is a contingency which, as may be readily imagined, is 
by no means rare in our uncertain climate. Electricity is 
generated on the spot, or, when the heavy load can be 
catered for, from local supply mains. Both enclosed arc- 
lamps and banks of mercury-vapour tubes are favoured for 
general studio lighting. As the illumination must reach a 
high degree, a large number of lamps (entailing, maybe, a 
current of 150 amperes or over) must be used. Owing to 
the gentle and diffused character of its light, and to its 
comparative lack of heat, the mercury-vapour lamp has 
much to recommend its use in the film studio. The appear- 
ance of the latter when the overwhelming number of Hg- 
vapour tubes is erected and running is somewhat startling, 
and while the sight might delight the scientific devotee 
of electrical illumination, it would probably rouse the ire 
of his more “ artistic“ brother. 

Extremely beautiful scenes entailing the use of localised 
lighting are sometimes arranged. One of the most familiar 
and effective is that of a table, around which one or more 


persons are gathered. Illumination is from overhead, the 


remainder of the scene being in obscurity, or total dark- 
ness. Another pretty scene of this type is the fireside 
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setting. Sometimes in an indoor night scene total dark- 
ness i8 observed, any particular object being picked out by 
a "spotlight." And in similarly dark scenes lightning 
effects through a window produce realistic results. For all 
these and like stunts in studio-craft the electric are is 
invaluable. | 

An interesting departure from the ordinary film-studio is 
in the use of a large house, the rooms of which may, or 
may not, demand artificial lighting, and which have many 
obvious advantages over scenic makeshifts. 

The utility of electricity in the studio is not confined to 
illumination. Another of its uses is in the motor often 
actuating the kinematograph camera. For normal subjects 
a definite camera-speed is imperative, and electric drive 
makes this possible ; it also leaves the photographer with 
much more liberty for focusing, and any necessary move- 
ment of the whole camers. 

During the process subsequent to exposure, electricity 
again plays its part, and as the film is now handled in more 
or less open fashion, the advantages peculiar to electricity as 
a safe lighting and heating agent are much in evidence. 
In the dark-room, for example, red lamps of the box pattern 
may be entirely sealed without regard to fire or ventilation 
precautions; ог carbon-filament lamps with bulbs of ruby 
glass can be utilised. **Safelight" electric torches are 
invaluable for inspection of the film during its development. 
Fans, too, are by no means out of place in hot weather— 
dark-rooms become very sultry. It is interesting to note 
that in some instances the film is actually kept in motion 
whilst immersed in the developing, fixing, and hardening 
solutions—the motive power being supplied by a small 
electric motor. 

After washing. the film is wound upon large drums, 
which are then rotated by an electric motor, until the film 
is dry. Drying is often expedited by electric radiators, the 
use of which for this purpose is invaluable ; they perform 
their task in & quick, and, from every point of view, safe 
and reliable manner. | 

The film with which we have so far been concerned is 
the negative. From it a number of positive copies must be 
printed, and for this purpose a printing machine is employed. 
The negative, together with the film which is to receive the 
positive images, is passed through the printer (which is 
actuated by a small electric motor having a field regulator), 
and exposed to the light of a focus-type lamp. The position 
of the latter relative to the film may be varied, and its 
actual brilliancy controlled by а series rheostat. As an 
adjunct to the printer there is sometimes fitted an electric 
warning device, which rings a bell should a change in the 
light density of the film occur, when the position or power 
of the printing lamp must be altered accordingly. 

Having passed through the printer, the positive film 
goes to the dark-room for development, &c., and after 
washing and drying, is ready for screening.“ The pro- 
duction stage of the film may now be said to have concluded, 
and, neglecting its travels during the interval, let us proceed 
straight to the kinema theatre and examine the part played 
by electricity during the second stage of the film—viz., 
projection. 

Itis here that the unique advantage of electricity over 
any other illuminant, for this particular purpose at any rate, 
may be realised. The form and illuminative strength of 
the electric arc render it almost ideal for kinematographic 
projection. It will be difficult to displace. The one 
serious disadvantage entailed by its use is the immense 
amount of heat developed and concentrated on the film. 
(Operators have been known to inveigh bitterly against the 
tropical nature of their work !) 

The type of arc lamp invariably used in the kinemato- 
graph projector is of the hand-feed pattern—the automatic 
arc has never justified itself. A large number of movement 
controls are fitted, including, in the direct-current lamp, 
front and side adjustments for the positive (top) carbon. 
The arc lamp is, and must necessarily be, extremely robust 
electrically and mechanically. The majority of projector 
arcs are run with a current in the region of 40-50 amperes, 
but in some cases the current may be as low as 20 amperes 
or as high as 80 amperes. The size of the screened picture 
chiefly determines the current required, but the length of 
throw also influences it—particularly when the atmos- 


phere is murky with fog or tobacco smoke. Certain makes 
of carbon are very efficient as regards current consumption ; 
and in many operating boxes an economy is effected by the 
use of special adapters for carbon stumps, which otherwise 
would be thrown away. 

The operating box іє lit by one or more incandescent 
lamps, and most projector mechanisms are actuated by electric 
motors of about 4 н.р. In the operating box is situated 
the switchgear controlling the arc lamp and motor circuits ; 
also controls for the generator (if any) and the auditorium 
lights—often with dimming apparatus. In the case of two 
projectors a special change-over rheostat is often installed ; 
this makes it possible to dissolve the conclusion of one part 
of a бп into the succeeding part. The switches for the 
hall lights are of the two-way pattern, the companion 
switches (and, possibly, intermediate ones) being 
situated in the auditorium, thus guarding against the 
results of a breakdown in the operating box. Telephonic 
communication with the manager’s office is often adopted. 

The source of energy is either an engine-driven generator 
or the local supply mains, generally the latter when they 
exist. As a rule, electricity is rarely generated on the 
premises when there is a possibility of obtaining it else- 
where. When, however, this is impossible—say, in small 
towns and the like where no generating station exists— 
direct current is produced on the spot by gas, petrol, or oil- 
driven plant. A feature of the Great War was the large 
number of kinemas which sprang up at the Front and at 
the bases—in rome cases deriving their electricity from a 
local M.T. or R. E. Company, but generally possessing their 
own generating plant. | 

Provided there is local electric supply, then, tlie price 
per unit not prohibitive and no objection raised to the load, 
this is invariably the source of energy. Unless the pressure 
is low, some means of transformation down to about 60 
volts is necessary; otherwise the consumption of energy is 
excessive, owing to the heavy current required. If at all 
possible the arc is run with direct current—this may be 
said to be the rule. Motor-generators or rotary converters 
are utilised, and static or auto-transformers when A.C. arcs 
are used. Generally a stand-by arrangement in the shape 
of a D.P. change-over switch and a suitable rheostat is 
provided ; in the event of a breakdown in the transformer 
plant, direct connection to the supply mains can be obtained, 
and the“ show continued without undne delay. 

As current 18 available, the kinema auditorium is elec- 
trically lighted. Apart from the ordinary lighting or 
exterior illumination of a theatre, the kinema may be said 
to be unique, on account of the full advantage taken of 
artistic lighting schemes. Diffused and indirect systems of 
illumination are adopted ; many delightful effects are to be 
seen in our up-to-date picture theatres. Patrons are guided 
to their seats by attendants’ electric torches, and by con- 
cealed lamps which illuminate the floor. There are now 
indicators which signal the vacant seats. In addition, 
eleborate ventilation schemes are carried out, necessitating 
the use of electric fans, ozonisers, air-cleaners and coolers. 
High-class kinemas provide electric lifts, by means of which 
one ascends to a café where electrically-cooked meals may 
be obtained. 

Stress has been laid upon the fact that the electric arc 
has shown itself to be invincible. So, indeed, it has, and 
it still remains the only suitable illuminant for the high- 
power projection outfit. But in small projectors the half- 
watt, and especially the“ Pointolite” lamps, are being 
used to a large extent, and ousting the small arc lamp 
and other illuminants. These lamps have obvious advan- 
tages, particularly when their comparative cheapness and 
simplicity are considered. When these types of lamp are 
further developed and much higher candle power attained, 
the large arc lamp will meet with serious rivals and pro- 
bably be displaced. And this, incidentally, will make the 
position of the kinema operator less onerous, and possibly 
affect his status as a skilled man. 

A few years ago a most interesting and useful “ home 
projector" (the Pathéscope) was placed upon the market. 
The original feature in this projector was the arrangement 
whereby the crank handle not only actuated the film me- 
chanism but also the small generator which lit the projection 
lamp. This apparatus had a certain vogue in Y.M.C.A.'s 
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and the like during the war. Another novel projector was 
described in these columns a short time ago. This machine, 
which is portable, is driven by a small motor—a half-watt 
lamp acting as illuminant; connection is made to the 
nearest lampholder or other fitting.* 

There are several minor examples in the shape of per- 
forators, winders, film-cleaning machines, and so forth, 
which demonstrate the convenience and reliability of the 
small electric motor. Kinematography as a science and an 
industry is constantly progressing. From time to time 
more or less useful * gadgets" (some of an electrical 
nature) make their appearance. One recent example of 
interest and utility is a patented focusing attachment for 
the objective lens of the projector; the attachment can 
be controlled from any chosen part of the auditorium, and 
any errors in the operator's focusing corrected. 

Mention has been made of the kinema operator, whose 
business is to operate the one or more projectors under his 
care. A considerable amount of discussion has taken place 
concerning his status, Electricity, as has been shown, 
plays a large part in the actual screening of films, but, 
regrettably enough, operators' knowledge of electricity is, in 
many cases, either of a most elementary nature or non- 
existent. А small proportion of bond fide electricians may 
be found in the ranks of kinema operators—mainly where 
engine-driven dynamos are installed; the work of an 
operator, however, is hardly of such scope as appeals to thé 
average electrician. Although the electrical portion of a 
kinematograph projection outfit is by no means of a compli- 
cated nature, it would seem that some care, at least, should 
be taken that an operator is aware of the fundamentals of, 
and has had experience of, electrical work. 

The position is complicated by the fact that during 
the war there was a great rush of mediocrities into the 
vacated operating boxes, and also by the fact that with 


constantly improving kinematographic apparatus, projection 


work tends to become of a less skilled nature. One awaits 
with interest the outcome of operators coming under the 
wing of the E.T.U. 

Reference to the operator brings us to one point upon 
which, in conclusion, we wish to dwell. It has been shown 
how in projection electricity performs important and inti- 
mate functions ; its utility during the earlier stage of a 
film has also been dealt with. The varied applications of 
electricity in kinematography, therefore, serve to prove ita 
all-round advantages, especially as regards lighting and 
motive power. But these merits are, we think, no more 
important than the fact that the different operations are 
simply and effectively carried out with a minimum or 
negligible amount of skilled attendance—in some cases 
under adverse conditions in this respect. From every 
point of view, therefore, kinematography is an outstanding 
example of effectual electrical co-operation. 


ELECTRIC SOLDERING IRONS. 
By C. TURNBULL, МІЕЕ, 


For some years past I have been endeavouring to purchase 
an efficient electric soldering iron, but so far without 
success. Technically the problem is not difficult to solve ; 
the difficulty is to get makers to amend their designs to 
meet the circumstances. One iron, which I tried at first, 
had the element interleaved in slots in the copper bit. The 
idea of this is quite good, but repairs on the spot are 
impracticable, and the iron has to go back to the makers 
every time a repair is needed. This means immense loss 
of time, and much unnecessary expense. This iron was 
goon given up. 

Some makers sell an iron which is shown diagram- 
matically in the sketch. The heating coil is wound over a 
stalk, on to which the bit is screwed. This looks quite 
good until one comes to use it. Then the fun begins. 
Owing to the design, all the heat generated in the stalk has 


* ELEC, Rev., August Ist, 1919, page 158. 


to flow through the screw thread into the copper bit. Now 
the actual surface touching in а screw thread is much smaller 
than one might at first expect, and the heat density is very 
high across the contact. This brings about uneven expan- 
sion, as the stalk becomes much hotter than the bit. This 
causes distortion of the parts, and eventually the bit becomes 
slack on its thread. "The flow of heat across the surface is 
now so impeded that the stalk acquires a very high temper- 
ature, while the bit ceases to heat up, and there is difficulty 
in getting the solder to melt properly. Soon after this the 
element burns out, and the renewal coste anything up to 
158. The new element is still unable to send ita heat into 
the bit, and it soon breaks down, when there is another bill 
for repairs. Б 

After long correspondence I have failed to conyince the 
makers that the only way to make the iron work properly 
is to make the bit and stalk in one piece. The stalk should 
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Fig. 1l.—DiAGRAM SHOWING Fia. 2.— DIAGRAM SHOWING 
IIgAD SCREWED ON TO SOLDERING IRON wiTH HEAD 
| STALK. SOLID WITH STALK. 


then screw into the end * к” on the diagram. In case of 
repair it could be taken out, and a new one put in, in a few 
minutes. In the correspondence the makers first suggested 
that the electric soldering irons should not be used for long 
hours. The fact is, however, that it is just here where 
electric soldering irons find greatest utility. Then they 
Bent a new design which was to put everything right, but 
the bit was still screwed on to the stalk, so that the trouble 
was bound to recur. Finally, they offered to send on an 
iron which used less current. Of course this might solve 
the difficulty in one direction, but the iron would not have 
enough heat to do its work properly. 

There is an opening for a good iron, and às there seems 
to be no difficulty in making one which will do its work 
well, and which can be repaired on the spot at small cost, 
cannot some British maker supply the want? Why should 
we have to wait until the foreigner places. the right thing 
on the market ? | : e n 


J 


Non-Ferrous Metals Research Association, —The British 
Non-Ferrous Metals Research Association is being instituted and 
organised to act as a medium for securing the fullest possible 
benefits from scientifio and industrial research and information 
which are essential for the present and future progress of all indus- 
tries concerned in the production, treatment, manufacture, and use 
of non-ferrous metals. The Association will have the support of 
the Government Department of Scientifio and Industrial Research 
which has a special fund set aside for the financial aid of associa- 
tions such as the one now in process of formation. In & brief 
survey of the scheme it isstated that the Association will encourage 
and develop technical efficiency in the production, treatment, and 
utilisation of non-ferrous metals and alloys, by the promotion and 
application of scientific and industrial research, and also institute 
an information bureau of all important technical and scientific 
information relative to the non-ferrous metals industries of the 
British Empire. A Provisional Committee is now at work. This 
Association will use every endeavour to promote research on broad 
and continuous lines, and so assure progress in the non-ferrous 
metals industries. | ' 
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Tue Report of the Committee of the Privy Council for 
Scientific and Industrial Research for the year 1918-19 has 
just been issued (Сша. 320, Н.М. Stationery Office, price 
6d. net). It cowprises 94 pages, including several appendixes, 
and covers a very wide field ik: I" | 
- The Heport states that during the year the work of the 
Department bas grown in usefulness and amount; a marked 
ange is taking place in the attitude of industry towards 
scientific research—both masters and men are beginning to 
realise its vital importance. The success of the scheme of 
cooperative Research Associations is now assured. The. de- 
mand far scientific workers is growing rapidly, not only in 
the industries, but also in the universities and in Govern- 
ment departments, and something has been done to increase 
the number available, but it will be years before the enlarged 
demands can be adequately met; hence all plans for research 
should be drawn up with a view to making the best use of 
existing institutions and personnel. 

The administration of the Geological Survey is to be trans- 
ferred to the departinent as from November lst next. The 
Fuel Research Station at East Greenwich is in operation, 
and one of the largest gas companies in the kingdom is about 
to seek statutory authority for adopting the procedure re- 
commended by the Director of Fuel Research, which will 
inaugurate a new era in the relations between gas companies 
&nd their customers. The Fuel Research Board will under- 
take the establishment of & permanent organisation for the 
study of the problems of Power Alcohol. Improvements and 
extensions to the buildings and organisation of the National 
Physical Laboratory have been authorised, including the 
adoption of à superannuation provision for the staff, and an 
outlay of £154,650 for the laboratory services has been pro- 
vided, as compared with £116,038 expended last year. A 
grant of £10,000 has been made to the Medical Research Com- 
mittee for the work of the Industrial Fatigue Research Board. 
The sum standing to the credit of the ‘‘ milion fund" in 
the books of the Imperial Trust on June 30th last was 
£1,061,154; the expenditure had been £17,507, and the 
trustees were committed to the provision of further grants 
to the eight Research Associations then in existence to the 
amount of £195,000. Grants that will be made to nine 
Associations now in course of formation are estimated at 
£175,000. The ultimate number of Associations is expected 
to be between 40 and 50. | 

During the past year seven patents have been taken out 
by the ‘Trust In conjunction with inventors, and two have 
been abandoned. 

Recommendations for grants to 28 scientific investigations 
conducted by other bodies have been approved; of these, 
four were new proposals. Grants were made during 1918-19 
to 35 students under training in research, and to 68 other 
workers, the total expenditure under this head being £14,170. 

The total outlay of the Departinent during the year was 
£177,201, made up of £163,350 provided by Parliament for 
the partinent, £5,129 from a vote of credit, and £3,722 
from the million fund. . 

Special thanks are accorded to the Directors of Fuel Re- 

search and of Food Investigation, and to the chairman of the 
Tin and Tungsten Research Board, for their gratuitous 
pervices. 
The Report of the Advisory Council to the Committee 
laments the death of Lord Rayleigh, whose services were of 
inestimable value. Discussing the future of the Department, 
the Report deprecates any attempt to organise research in 
pure science, but approves of the organisation of industrial 
research and the establishment of a central body and a 
central clearing house for that purpose. The conduct 
of research by the State for the benefit of industries which 
are not under State management is condemned, but assistance 
to euch researches by means of grants-in-aid is approved; 
the commercial development of the results obtained is eaid 
to be no concern of the Department. The organisation of 
research for national purposes is now seen to be likely to 
form a much larger of the work of the Department than 
was at first expected. 

During the year the British Scientific Instrument Research 
Association has been joined by the bulk of the firms engaged 
in the electromedical instrument industry and the electrical 
scientific instrument industry, and the scale of grants has 
been correspondingly augmented. The Department has 
guaranteed an additional expenditure of £74,000 to £30,000, 
on condition that the new members make an immediate 
contribution of £2,400 to £3,000 out of their net revenue 
account; the amount previously guaranteed was £40,000, 
spread over a period of five years. ‘These exceptional terms 
are due to the fact that the industry falls wholly within the 
class of key industries. Similar considerations apply to 
the Glass Research Association. 

In the engineering group of industries the only Research 
Association yet established is that of the British Motor and 
Allied Manufacturers. A Research Association for the makers 
of refractory materials is about to be launched, a Portland 
Cement Research Association is at work, and the scheme 
of the Non-ferrous Metals Research Association has been 
approved. As the result of the researches into the properties 
of hard porcelain, arrangements are being made for the estab- 
lishment of a factory making only hard porcelain. Doubts 
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as to the future of the mining industry have for the present 
suspended the movement of the Mining Association of Great 
Britain towards the establishment of a single Research Asso- 
ciation for the whole kingdom, and the increased cost af 
labour has similarly hung up the scheme of the shale oil 
industry. Up to July 3lst, nine associations had been 
licensed and eight approved. | 

Revised conditions for the grant of funds to Research Asso- 
ciations, consequent on the signing of the armistice, were 
drawn up in January last, making it clear that all results of 
investigations obtained by the associations belonged to the 
latter for the benefit of their members; the Department, 
however, reserved the right to eecure the communication of 
results to other industries on reasonable terms of payment, 
and to prohibit their communication to any person or body 
under foreign control. | | 

Experience of the working of the scheme of co-operative 
research has shown that there is a real spirit of unity abroad, 
and a desire for co-operation, even between buyers and 
sellers, particularly in the textile industries, in which the 
markets for raw materials are highly organised. 

In planning a scheme of research, which requires a survey 
of the field by a competent staff under a responsible technical 
officer, it is generally felt that a Director of Research should 
not necessarily be an expert in a particular industry, nor a 
man who has greatly specialised in a particular branch of 
science, but a man with a wide knowledge of science, endowed 
with sympathy and tact, and having a willingness and capa- 
city to learn.” 

Many new problems have arisen during the evolution of the 
research movement, for the solution of which the Department 
has arranged to hold periodical conferences with representa- 
tives of the Research Associations and of its own Research 
Boards and committees. The first of these was held in July 
last, and is reported on another page; as a result, certain 
broad considerations have been recorded as a basis for further 
discussion and inquiry. 

Amongst these are the conditions of employment of scientific 
workers. The war has made the scientific man realise 
his vital importance to the community as g means of defence, 
and a certain class-consciousness has arisen among the younger 
men, of which account must be taken." The work done in 
the research laboratories is essentially team work, and eug- 
gestions that research workers should be allowed to patent 
and exploit for their own benefit any discoveries that they 
make, and which their employers may be unwilling to take 
up, are deprecated. For the protection of professional con- 
sultants, it is recommended that Research Associations should 
not undertake routine work of the kind hitherto performed 
by the consultant class. One Association passes euch work 
to a panel of consultants, the firm making the inquiry and 
the consultant emploved remaining unaware of each other’s 
identity. It is believed that original workers amongst con- 
sultants will find the demand for their services not diminished 
but increased, as a result of the establishinent of Research 
Associations. 

In some cases matters of common interest will call for the 
co-operation of two or more Associations, but the mechanism 
for this purpose has not yet been devised. 


Proposals received by the Department for the establishment 
of a national clearing house for the results of research, or of a 
technical information bureau, have all been rejected. A more 
hopeful prospect lies before the provision of means for the 
systematic review of existing collections of information and 
its presentation by trained workers in proper perspective. 
But it is believed that within suitable limits the Department 
can usefully distribute information relating to work done 
under its supervision, through a Records Bureau. The work 
will be commenced on a small scale and gradually developed. 

Part II of the Report of the Advisory Council deals with 
the growing body of work undertaken by the Department for 
national purposes, and gives an account of the operations of 
the National Physical Laboratory, and various Research 
Boards. The scheme promoted by the Institution of Elec- 
trical Engineers for the establishment of a British Electrical 
Proving House was considered by a Committee appointed by 
the Advisory Council, and as a result of its deliberations the. 
Council reported that the routine testing of ordinary commer- 
cial products ought not to be undertaken by the N.P.L. or 
the Department, though the research necessary to the formu- 
lation of suitable tests would fall within its scope. The 
Government accepted this view, and provosals for State action 
in respect of the promotion of standardisation, in which the 
N.P.L. would take the part mentioned above, are under con- 
eideration. 

The Fuel Research Board has dealt with the questions of 
Trish peat, pulverised fuel, and gas standards; the Food In- 
vestigation Board is carrving out work of great importance 
in various directions; the Tin and Tungsten Research Board 
has issued its first report; the Oxvuen Research Committee 
has taken over the researches carried on in war time by other 
Government departinents: and a separate Gas Cvlinders Com- 
mittee has been established; the Committee on lubricants has 
made good progress and is preparing its final report; the 
Timber Research Committee has experimented on the seasoning 
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of timber; important results have been obtained by the Build- 
ing Materials Research Committee—it only £1 were saved on 
each of the new houses that are to be erected, the saving 
would pay for more than the whole of the annual expenses 
of the Department, apart from the enormous econoiny ш coul 
consumed by improved kitchen ranges und the value of the 
increased health of the community—and a Building Research 
Board is to be established; abrasives and polishing powders, 
brass and copper castings, and the metallurgy of copper and 
zinc have been under investigation, and a very extensive 1n- 
quiry 15 being carried оп by the Industrial Fatigue Research 
Board. The Secretary of State for the Colonies has appointed 
a Research Committee to administer a fund of £100,000 pro- 
vided by the Treasury for the encouragement of research in 
the Crown Colonies over a period ot five years, and the 
Department is in close touch with the corresponding organi- 
sations in Canada, Australia, and India; similar schemes are 
being developed in New Zealand and South Africa, as well 
as In several foreign countries. 

In Part III of the Report particulars are given of assistance 
aflorded to various independent institutions. The appoint- 
went of a Director of Kesearch by the Electrical Research 
Committee is mentioned, and the hope is expressed that an 
Electrical Research Association will be formed by the inanu- 
facturers. For this reason the Council has agreed to the 
proposal made by the Institution of Electrical Engineers 
that the direction of the aided researches into the heating 
of buried cables and into insulating oils should be entrusted 
io the cominittee. Excellent results have been obtained by 
the Institute of Gas Engineers in a research on refractory 
materials, with the aid of a grant from the Department. 
The work done by the Corrosion Committee of the Institute 
of Metals will greatly lengthen the life of condenser tubes, 
and the investigations of the British Fire Prevention Com- 
mittee into the fire-resisting properties of concrete and rein- 
forced concrete have revealed unexpected and important 
results. The Council deprecates the suggestion that much 
more liberal grants should be made to scientific and technical 
socleties than to trade associations, on tbe ground that it 
would be destructive to the policy of encouraging co-operative 
research if the duty of undertaking large schemes of in- 
dustrial research were entrusted to the societies rather than 
to the industries, but the former will receive grants-in-aid at 
least as generous as those offered to Research Associations, 
and in some cases they will be able to conduct researches 
unsuitable for attack by a Research Association. As research 
1s only spare-time work in the hands of a society, and the 
secretariat stait is inadequate to administer large sums of 
public money, the work that Scientific societies can under- 
take 1s restricted to moderate limits. 

Heierring to grunts to students and research workers, the 
Report points out that it is incumbent on the protessor or 
other research worker on whose recommendation such grants 
are awarded to maintain a high standard, if the system in 
force is to prove successful. ‘Lhe return of peace has rendered 
necessary a modification of the practice with regard to the 
publication of the results of research in pure science; results 
obtamed with the aid of public funds should not be exploited 
tor the benefit of an individual firm, but should be made 
generally available to the industries interested, on reasonable 
verius, and an adequate reward should be secured to the 
inventor. . These two objects can be attained without, as in 
war time, requiring that all results should be submitted to 
the Department betore publication, and the Department has 
decided that unless in the opinion of the Advisory Council 
the subject of investigation is likely from the outset to lead 
to results of commercial value, а research worker assisted 
by a grant from the Department may publish his results as 
he thinks best, provided that he does not take out a patent 
or make other commercial use of them without previous 
consultation with the Department. But where commercially 
valuable results are anticipated, the previously existing con- 
ditions regarding their availability will be maintained. With 
regard to the expenditure of grants for equipment, &c., atten- 
tion 18 drawn to the rules laid down, which enable the 
scientific man to delegate his responsibility in this matter 
to his college office or other responsible authority. 

Particulars are given of a number of appointments secured 
by workers aided by the Department during the past year. 

During the year 103 grants were made to students and 
workers and for apparatus, compared with 67 in 1917-18; 13 
applications were refused, ten were referred to other depart- 
ments, and 19 were withdrawn. Of the grants made, 66 
were for pure science and 28 for applied science; 72 were 
Dew grants, and 31 were renewals. Grants are not as a rule 
made for the solution of specific problems in connection with 
an industrial process, unless at least half the cost is borne 
y some body representing industry, such as a Research Asso- 
clation. A large increase in the number of grants awarded 
Will be possible under peace conditions, while a high standard 
Vill be maintained. 

Many. difficult questions arise in connection with patents, 
Particularly foreign patents. when they are held by Govern- 
ment, and no definite solution has vet been found. No 
worker under the Department may patent a discovery except 
with the sanction of the Committee of Council, and when 
this 18 given the patent is taken out in the joint names of 

9 Inventor and the Imperial Trust. The Department 
réservés to itself complete discretion in the administration 
: the patent rights after consultation with the inventor. It 
ав been provisionally decided that patents should not be 


taken out for: (a) inventions of value for the preservation 
of health or of life, or (b) inventions the use of which can be 
enforced by a Government department. In these cases steps 
are taken to secure full and complete publication to prevent 
others from patenting the inventions. But there are objec- 
tions to this procedure, as in the absence of a patent a manu- 
facturing firm has no incentive to work the invention, 
especially where the invention needs further development 
before it can be placed on the market. The question requires 
further discussion. | 
Appendixes give the names of members of the various 
committees and boards of the Department, the names of the 
Research Associations, particulars of the Government scheme 
for industrial research, conditions as to payments to Research 
Associations, a list of researches aided in 1918-19, the text 
of a manifesto issued by the American Federation of Labon 
advocating research, and details of the N.P.L. Trust Funds. 
Numerous references are given to publications of the De- 
partiment, of which we may mention The Government 
Scheme for Industrial Research " (Research Association J. 
revised), Draft Memorandum and Articles of Association 
for Trade Associations for Research (Research Association 
2), Conditions as to the Payment to Research Associations 
by the Committee of Council’? (Research Association 53, 
revised). Method of Subscription to Research Associations "' 
(Research Association 4), and " Notes on the Conditions under 
which Grants are made to Individual Research Workers and 
Students-in-Training " (H.M. Stationery Office, 2d. net). 


CLEANING FURNACE GASES. 


REALISING the inefficiency of the various methods of cleaning 
and burning blast-furnace gases, Mr. F. E. Kling, chief mechani- 
cal engineer, and Mr. L. B. Weidlein, experimental engineer of 
the Ohio works of the Carnegie Steel Co., five years ago started 
experiments to overcome the difficulties. In the course of 
their experiments, they developed a very efficient gas burner 
for boilers, which fulfilled the conditions required for burning 
blast-furnace gas efficiently. After completing this phase of 
the problem, steps were taken to make a comparison of results 
obtained from burning gae which had been cleaned or partly 
cleaned by various means, and dirty gas taken directly from 
the dust catcher. An impinging type of wet washer was found 
to be very inefficient, as it reduced the temperature about 
60 per cent., was not more than 50 per cent. efficient in 
removing the dust, and the gas picked up about 15 per cent. 
additional moisture. 

The next experiment was made with gas that had passed 
through the cleaning plant for gas engines, which included 
в spray tower, baffle tower, and Theissen washer. This 
method of cleaning was prohibitive from the standpoint of 
cost, while the sensible heat of the gas was reduced to such 
a point that the usual size of combustion chamber was not 
long enough to obtain complete combustion. 

An experiment was then made with hot gas taken directly 
from the dust catcher, and much better results and efficiencies 
were obtained than with either of the former experiments, 
although large quantities of dust had to be contended with, 
and the dust had to be blown off the boiler tubes frequently. 
After further experiment, a novel means of removing the 
dust from the gas was developed, and an experimental cleaner 
was built, designed to handle 6,000 cu. ft. of gas per minute 
at 62 deg. F. The gas ing through this experimental 
cleaner was consumed under a 400-H.P. Stirling boiler, and 
after à month's operation, without blowing the tubes, there 
waa less than 50 deg. F. increase in temperature of waste 
gases on account of the dust accumulation. What little dust 
came through the cleaner was of such a nature that a large 
portion of it was carried through the boiler and out with 
the waste gases. The portion deposited on the tubes was 
easily removed by blowing it with a hand steam lance. The 
dust carried by gas which has been wet-washed bakes on the 
tubes and is hard to remove. 

This experimental cleaner was inspected by various in- 
dividuals and committees, and was pronounced a remarkable 
development, which would revolütionise cleaning methods 
for blast-furnace gases. Due to the very satisfactory results 
obtained from the above experiment, the United States Steel 
Corporation authorised the installation of a cleaner large 
enough to clean all the gas from one blast furnace. This 
furnace has a capacity of 550 tons of iron per day. and produces 
1 cu. ft. of gas which passes through the cleaner 
ally. 

The cleaner was constructed of reinforced slag concrete, 
due to the scarcity of steel plates during the war. The struc- 
ture was built to withstand an explosion pressure of 15 lb. 
per sq. in., and it is well equipped with explosion valves of 
special design, which are set to open at 1 lb. pressure per 
eq. in. The walls, being 15 in. thick. act as a very good 
insulator to retain the temperature of the gas. "The concrete 
has shown no deterioration, and has withstood al! 
to which it will be eubjected. and no trouble is anticipated. 

The operation of the cleaner is entirely automatic, and it 
does not require constant attendance. One of the men from 
the regular force maintained in blast-furnace operation in- 
epects and lubricates the machinery once or twice a day. 

The power required to operate this cleaner 95 per cent. of 
the time js 4.25 H.P., and 75 per cent. of the time 2 fl. p., 
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making an average power required of 2.58 H.P., as compared. 
with 80 н.р. to 100 н.р. for a wet washer. 
accumulated in hoppers of sufficient capacity to hold two or 
three days’ accumulation. It is then dumped into standard 
hopper cars, the operation requiring only about half an hour. 

The average amount of dust deposited in this cleaner since 
starting operations is 63,500 lb. per 24 hours, although the 
gas has previously passed through a dust catcher 30 ft. in 
diameter. 'This represents 48.6 per cent. of the total dust 
leaving the furnace by way of the downcomers. The cleaner 
is maintaining a cleaning efficiency of 90 to 97 per cent., the 
dust content in clean gas being 0.10 to 0.30 grains per cu. ft. 
et 62 deg. F. 

The range of temperature of the үе which have passed 
through this cleaner is 150 to 800 deg. F., and the average 
loss in temperature due to radiation is 95 to 35 deg. F., with 
atmospheric temperatures ranging down to 10 deg. F. 

The back pressure on the furnace is only 2 to 3 in. water 
gauge. This includes all piping to and from the cleaner, 
and the cleaner itself. 'This is considerably lower than the 
resistance through any type of wet washer. | | 

The cost of an installation for cleaning gas by this method 
compares very favourably with the cost of а complete wet 
washing outfit; and considerably less ground space is required, 
due to the absence of settling basins. Several additional 
installations have been contemplated at various places. in- 
cluding another cleaner to be built at the Ohio works.—J. C. 
Barrett, in Chem. and M:t. Engineering. 


GLASGOW'S NEW POWER STATION. 


ON Friday last members of tha T.C. Electricity Committee made 
an official inspection of the new power station at Dalmarnock. 
The station is being constructed in two sections, but the 
work has been delayed on account of the war, the operations 
being entirely suspended at one time. The first portion is 
nearing completion, and a supply of energy is expected before 
the end of the year. The original estimates were for two 
millions sterling—one million for each section—but it is 
expected that that figure will be very considerably exceeded. 
In an official description of the buildings and plant visited, 
it i8 pointed out that the main thing to be noted in Dalmar- 
nock power station is the size of the individual units of 
generating plant. They are practically the largest at present 
available, although larger sizes are likely to be put on the 
market. The rate of development of electrical machinery in 
Glasgow is readily shown by the following figures: In 1893 
the largest unit was 250 H.P.; in 1903, 1,000 н.р.; in 1913, 
9.000 H. P.; and in 1919 the largest unit is 25,000 H. p. 

The switch house is & four-storey building in the centre, 
and measures 108 by 45 by 71 ft. high. On the ground floor 
there are transformers to be used for raising the pressure froin 
6,500 to 90,000 volts. Staff accommodation is provided on the 
first and second floors in the centre block. The third floor 
is entirelv occupied by control cables and wiring in con- 
nection with the operation of the station. There ів a small 
battery on this floor. The fourth floor is the switch house 
proper. The contro] room measures 50 bv 50 bv 17 ft. There 
is a large storage battery situated in the basement of the 
central block. There are two inlet water ducts from the 
river Clyde, each measuring 6 by 8 ft. The water is passed 
through revolving filter screens, and from these flows into 
one duct measuring 11 ft. wide by 144 ft. high. The main 
water culvert runs along the whole length of the south wall 
of the turbine room. An outlet or return water duct runs 
along the whole length of the north wall of the turbine room. 
and is continued under the floor of the coal store to an outlet 
330 ft. down the river from the inlet. The turbine room. as 
at present completed. measures 995 ft. long by 75 ft. wide, 
but ultimately it will extend to double this length. The 
nlant now installed consists of two condensers, each having 
5,500 tubes. The circulating water to each condenser amounts 
to 22,500 gallons per minute, and is supnlied by means of a 
36-in. pipe. One turbo-alternator of 18,750 wx. (25.000 H. p.) 
is almost, completed. One turbo-alternator of 500 Kw. (660 
Н.Р.) is completed, and will be used for supplying energv to 
drive the auxiliary plant in connection with the main turbine. 
A 75-ton travelling crane is fitted. 

The building of No. 1 boiler house is completed. and 
measures 149 ft. long bv 80 ft. wide by 73 ft. high. There 
are two rows of four boilers. or eight boilers in all, each 
with a steaming capacity of 50,000 lb. per hour, the steam 
pressure being 975 lb. per sq. in. There is a pump house at 
the end of each row of boilers in which are installed one 
electricallv-driven and one steam-driven feed pump. On the 
second floor are housed economisers, induced-dranght fans, 
hotwell tank, and the bases of four chimnev stacks. The 
hasement floor contains ash conveying plant and forced 
draught fans. The workshop measures 225 ft. bv 30 ft.. and 
hes a 75-r travelling crane. There is an area for storece 
ef соо], of 630 bv 225 ft. This will give storage accommoda- 
ton for 75.000 tons of coal. A travelling gantry. having a 
enan of 190 ft.. on which are fitted 3 grab and coal conveyor, 
can operste over the whole area of the coal store. 

After the inspection lunch was served in the citv chamhers, 
Ex-Baihe Kennedy. the convener of the committee. who 


presided, referred to Mr. W. W. Lackie, the chief engineer, ' 


The dust is 


as a man whose ideal was to keep abreast of electrical science. 
Mr. Lackie, who spoke briefly, said he believed the works 
were the largest in the country. The Government’s Elec- 
tricity (Supply) Bill, which proposed to take over the generat- 
ing stations, had been considerably amended, and he was 
sure the members of the Glasgow Committee would be loth 
to give up the works after the time and labour they had 
expended in constructing them. They would wait and see 
what Parliament decided to do, but he hoped Glasgow T.C.'s 
Committee would long continue to provide for the citizens a 
cheap supply of electricity. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Feeder Protective Gear. 


I have read with great interest Mr. Whitcher’s notes on the 
above subject. My own experience of protective gear does 
not go back further than four years, and although I have been 
working experimentally with compensated relays of my own 
design. practically all that time, I only recently became aware 
that the B. T.H. Co. had patented a scheme. 

Mr. Whitcher's ideas as patented 1п 1910-11 cover most of 
the defects of Merz-Price balanced voltage gear, and are well 
worthy of being better known. 

Charles W. Marshall. 


Carluke, August 27th, 1919. 


Air Supply for Pianola. 


Being desirous of using a small motor (which I have for 
running а generator) to supply air pressure to work an ordi- 
nary pianola, now supplied by a foot bellows into an air chest, 
I should be glad to know whether any of your readers could 
give ine their experience in a similar case. I propose running 
a belt-driven fan, with a 2-in. tube inlet into the chest, with 
a hand-operated slide valve on the tnbe. I should like to know 
the maximum pressure the pianola requires, being mechani 
cally operated, and a suitable type of fan for the purpose. 


D. Spencer. 
Acton, August 25th, 1919. 


Electric Vehicles. 


Referring to the article entitled Electric Vehicles in your 
current issue, the author, Mr. Austin, severely criticises station 
engineers because, forsooth, they apparently have not acted 
whole-heartedly as salesmen for electric vehicle manufacturers. 
Seeiningly, because Mr. Austin has omitted to study the sub— 
ject from the station engineers’ point of view, he has the 
effrontery to accuse ‘‘men trained as engineers of the Jack 
of commercial ability, &c. Whatever they may have done in 
the matter before the war, I am sure that most engineers are 
now fully occupied in nursing and cherishing” (as Mr. 
Austin puts it) their plant under the conditions which prevail, 
and they have very little time to devote to boosting electric 
vehicle sales. I can assure Mr. Austin that station engineers 
are not so ignorant and disinterested as he suggests, and they 
certainly do not require any advice from him regarding com- 
mercial problems of this nature. 

Manufacturers have, or should have, agents in various dis- 
tricts, whose business it is to promote sales of the articles they 
are specifically interested in. As regards electric vehicles, it 
is obviously the agents’ business also to make all necessary 
inquiries as to charging rates and facilities. Апу station 
engineer who received such inquiries would surely be only too 
willing to assist the agent in every possible way. 

Mr. Austin refers to the problem of charging facilities ag 
being “ really very simple," and advocates the charging being 
done on the vehicle owners’ premises. I wonder if he haa 
ever inquired into the present cost of small motor-generator 
outfits for ordinary business vehicles, and if he has. whether 
he has found it such a simple matter to persuade vehicle 
owners to install such outfits? It stands to reason that the 
purchaser of a fleet of electric vehicles would install a com- 
plete charging outfit as part and parcel of the garage, but it 
is a very different case when only one vehicle is concerned, 
and it would take a good deal to persuade a man who had 
just invested £1,000 or more 1n a vehicle to incur upwards of 
£150 additional expense merely for the privilege of being able 
to charge the vehicle on his own premises instead of sending 
it to the local generating station. 

Mr. Austin mentions that he has given great attention to 


the subject of electric vehicles: Т have no doubt that he has. 


and he probably knows as much as most people about the 
uses and many advantages of electric vehicles. but has he ever 
tried to sell one of them? Jet Mr. Austin do a six months' 
tour through small provincial towns as an agent for апу well- 
known make of vehicle; he would probably have reason to he 
very disappointed with the results of his efforts, so far as his 
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sales were concerned, but in the course of the tour he would 
no doubt make the acquaintance of quite a number of station 
engineers, and thus he would realise that the opinions he now 
puts forward are not only narrow-minded, so far as they refer 
to station engineers, but they also indicate complete ignorance 
on his part of the real facts of the case. All credit to Mr. 
Ayton and a few others who have worked so hard for the 
cause of electric vehicles, but let it be remembered that there 
are many engineers who have also done their best in a quiet 
way, and some have been successful while others have not. I 
hap to be one of the latter, but I am persevering in spite 
of the total absence of any practical assistance on the part of 
the manufacturers, who, so І am led to understand, are busy 
with orders already in hand, and cannot promise delivery on 
any new order in less than eight months. 


P. A. Spalding, 
Engineer and Manager. 
Electricity Works, Dundalk, August 23rd, 1919. 


Meter Readers’ Books. 


It would be very interesting to have the experience of some 
of your readers on the very important question of meter 
readers’ books. 

The loose-leaf book has many advantages, as a page can be 
used for each. consumer, and leaves can be added as the con- 
sumers are increased. 

So far as I have eeen the present loose-leaf books are made 
with heavy backs, and are altogether so bulky that they are 
dificult to carry. If the weather is wet and the man is 
carrying the book in his hand, it will get wet, which will not 
be g for the records. 

One method would be to provide the meter reader with a 
neat waterproof bag slung over his shoulder into which he 
could drop the book when walking. Alternatively it may be 
possible to get something of a lighter pattern which could be 
made up in relatively small books, which the man might put 


in his pocket. 
If those who have tackled the problem would put forward 
their solutions it would be of interest to everybody. 


.. C. Turnbull. 
Electricity Works, North Shields. 
August 28th, 1919. 


-————— —À — — — 


Industrial Relations. 


May I be allowed to say how much I appreciate the admir- 
able leaderette in your issue of to-day's date on Industrial 
Relations. If only the community were animated by the 
spirit manifested by this article we should hear no more of 
Labour unrest ’’ and euch like troubles. 

It is because I feel that such a state of affairs is urgently 
required at the present time that I am impelled to write and 


thank you for doing what you can to bring about Peace 
with Honour in tha industrial world, as the expression of 


euch sentiments is bound to help on, if only a little, the 
cause of true progress. 

I wish that your words could be read by all, whether em- 
ар да or employés—not ошу read, but thoroughly digested 
and assimilated, as the body public requires just that kind of 
food to build it up, stren 
common good. 


London, S.E., August 99th, 1919. 


en it, and vitalise it for the 


Arthur J. Nicholls. 


The Manufacture of Rheostats. 


I have been interested in reading the letter above the eigna- 
ture of Mr. L. F. Fogarty in the current issue of the REVIEW, 
and it may be perhaps of interest to you and your readers to 
know that practically all these forms of rheostats were manu- 
factured by myself and partners some thirty years ago. Not 
only did we make use of elate, having the resistance wire 
wound in grooves cut in the edges, but we introduced porce- 
lain sections which could be fitted together to form & rheostat 
of any length, and which we marketed for many years. If 
my memory serves me correctly, at that time, thirty years 
ago, there was no such thing obtainable in this country as a 
German rheostat of that particular form. 


Edward L. Joseph. 
London, S.W., August 99th, 1919. 


With reference to the letter published in your last issue 
with regard to rheostats, we beg leave to point out that the 
type of resistance as illustrated under fignre 2 has never been 
manufactured by us, a fact which was well known to the 
writer of that letter whilst he was in our employment. 

We do not really see what he is tilting against. because we 
have never claimed to he the originators of this фуре of 
resistance, which before the war we imported from Messrs. 
Ruhstrat, being then their sole British agents. What we 
do claim, however. as you were good enough to point ont 
'n your note, is that we recognise the necessitv of certain 
improvements. in the original type, and partly during the war. 
but mostly afterwards. when the imperious duty of quick 
deliveries had ,hecbme less pressing. thet we very materially 
improved the type, and firmlv established the manufacture 
of such resistances in this country. | i] 


quickly brought up to boiling point. 


As regards the statement that ''euperficially oxidised wire 
and slate resistances having wire wound in grooves cut In 
the edges have all been introduced by German firms,” we 
might say that this does not appear to be the case. Messrs. 
Ferranti, Ltd., for instance, employed the notching at 
the corners of blocks of slate to obtain definite spacing 
between the wires as far back as eome 15 to 2 years. 


Isenthal & Co., Ltd., ‚ 
A. W. IsENTHAL, Director. 

London, N. W. | 
August 30th, 1919. 


NEW ELECTRICAL DEVICES, 


FITTINGS, 
AND PLANT. fa 
Readers are invited to submit particulars of new or improved 


devices and apparatus, which will be published if considered of 
sufficient interest, | 


The Supreme Electric Bell. 


The design of this bell is a new departure; in appearance 
it is of the usual type, and consists essentially of a moulded 
insulated base and cover giving an insulation resistance of 
at least 20 megohms, at the same time being both fire, 
insect, dust, and water proof, and practically unbreakable. 

e electro-magnet contact plates, gong, and contact pillar, 
&c., are all moulded in the base and immovable. This feature 
will be especially appreciated in regard to the contact pillar, 


Fic. 1.—Tnre ' SUPREME ELECTRIC BELL. 


which consequently cannot get out of alignment or adjustment 
under any condition. A fillet is provided all round the base 
accommodating the cover and rendering the bell weather 
proof and suitable for outdoor use. The magnet coils are 
wound with eilk- or enamel-covered copper wire to a resist- 
ance of 4 to 5 ohms., on varnished hard-wood bobbins, and 
the soft Swedish iron cores are provided with a thin brass 
damping piece, avoiding any risk of the armature sung, 
Fig. 1 shows the bell, which is manufactured by Messrs.'F. J. 
SHENTON & Co., Lrp., 68, Shoe Lane, London, Е.С. 4. 


Bastian Hot-water Tanks. А 


The ВлѕтгАМ Егвотвіс Oo., Lro., of 135, Wardour Street, 
W., is about to put on the market a hot-water tank heated 
by electricity; it is intended to be left in circuit all the time, 
so that a very low price for the electrical energy should be 
obtainable, and a meter can be dispensed with. At id. a 
unit, a tank consuming 300 watts continuously, will supply 
20 gallons of water daily at 150 deg. F., capable of providing 
for the needs of a family of ten persons, at a cost for energy 
of 37.8d. a week. It is claimed for the Bastian tank that 
it has a higher efficiency than any other continuous hot-water 
supply system, the water drawn off is always at 150 deg. F., 


. the water is not stewed and can therefore be used for 


tea and cooking generally, and the system saves coal, With 
з supply of water at 150 deg. Е. the utility of ordinary electric 
cooking apparatus is greatlv extended, as the water can be 


The White Mazda 50. Watt Lamp. 


An important development in incandescent lamp manufac- 
ture is the '' White Mazda 50-watt lamp. produced bv the 
“National Lamon Works of the General Electric Co.. Nela Park, 
Cleveland, Ohio. The new lamp hes a milk-white smooth 
bulh which gives excellent diffnsion of the light over its entire 


| surface. It is of the gas-filled tvpe, being the smallest lamp 


yet made of this type. Tt ів а tipless lamp. The brightness 


— е 
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of the bulb is about 13 candles рег sq. in. over the brightest 
&q. in. of area, which is, of course, far below that of the fila- 

ment of a Mazda B lamp. Notwithstanding the low bright- 
ness of the bulb, it supplies more light than the 50-watt Mazda 
B lamp. Because of the softness of its light, the white Mazda 
lamp can be used satisfactorily in locations where any other 
incandescent lamp unless frosted would be objectionably 
bright. The frosted bulb collects dust and dirt more quickly 
than a clear bulb and is more difficalt to clean: the bulb of 
the white Mazda lamp is smooth, and is as readily cleaned as 
@ clear-glass bulb. The field for the white Mazda lamp lies in 
the replacement of the smaller sizes of Mazda B lamps in 
existing reflector equipment. The effect produced by using 
white Mazda lamps in semi-indirect fixtures is particularly, 


pleasing. There is little difference in the absorption of units 


tested when equipped respectively with Mazda B and with 
white Mazda lamps. The lamp has about the same maximum 
dimensions as the 40 and 50-watt Mazda B lamps. The lamps 
are made for voltages from 110 to 125; their lumen rating 1s 
490, giving an efficiency of 9. 8 lumens per watt. 


————————— 


ELECTRICAL PROGRESS ON THE 
CONTINENT. — . 


HYDRO-ELECTRIC WORKS IN CZECHO-SLOVAKIA. 


A GREAT scheme for the utilisation of the water powers in 
Czecho-Slovakia, which are estimated at 800,000 н.р., has 
been approved by a Bill which has been adopted by the 


National Assembly. The installations necessary for laying out 
all the territory for the use of electricity will require an 
expenditure of 2.000, 000.000 crowns for the hydraulic work. 
500,000,000 crowns for the central stations, and 1,000.000,000 
crowns for the distribution of electricity. It 1s calculated 
that the total revenue from the consumption of energy will 
reach 1,000,000,000 crowns per annum. According to the law 
in question, an annual credit of 75,000,000 crowns is to be 
entered in the Budget estimates for the vears 1919 to 1923, 
and two-thirds of this amount will be devoted to the con- 
etruction of hydro-electric works, whilst the balance will 
represent the financial participation of the State in the work- 
ing of undertakings for the production and distribution of 
energy. The State, the departments, and the communes will 
alone or in co-operation with existing electricity companies 
take up 60 per cent. of the capital so as to secure influence 
in the undertakings. whilst private capital will onlv be ad- 
mitted up to 40 per cent. Part of the capital to be raised 
will be covered by the issue of bonds and debentures. The 
eum of 8,000,000 crowns out of the total amount voted by 
the National Assembly will be placed at the disposal of the 
undertakings for the current financial year. 

The scheme aims at the establishment of nine large elec- 
trical undertakings, of' which four would be in Bohemia, 
three in Moravia, one in Silesia. and one in Slovakia. Certain 
financial and legal advantages will be enjoved by those under- 
takings in which the State. countrv, or local authorities have 
& financial interest. Financially thev wil have the right to 
issue bonds for a certain amount. and legally they will have 
the right to work free of charge lands under the administra- 
tion of the State. and to expropriate the immovable property 
and the incidental rights. It is proposed to establish a 
technical council in connection with the Ministry for Public 
Works, consisting of representatives of the country. denart- 
ments, and communes, scientific institutions, agriculture, 
industry, and professional associations. and consumers. as 
well as of workmen engaged with the electrical undertakinrs. 
The object of the Council is to give an opinion on legislative 
and administrative decrees and the measures to he taken to 
develop the electrical industry. 


Е RAILWAY ELECTRIFICATION IN ITALY. 


A further stage in connection with the projected electrifica- 
tion of various railways was reached on Aucust 91st, when the 
Council of Ministers gave approval to a decree proposed bv 
the Minister of Transport for the electrification of the rail- 
wavs, which was suhsequently submitted for roval signature. 
The decree aims at the promotion of the vroduction of elec- 
trical energy at steam and hvdro-electric works. and its 
utilisation along the railway lines for the purpose of traction, 
and the utmost freedom of activity is to be allowed to 
private enterprise which intends to employ canital for the 
erection of generating works. As the eonsumer of one-fifth 
of the total auantitv of coal annually imported into Ttalv. 
the Railwav Administration will have ta be considered «till 
as я пяті!аї oser of coal, as well as of electrica! energv 
produced bv third parties. The decree provides that pre- 
ference shall he given to national industrv in the execution 
of works relating to the nroduction: of energy. the transmis- 
gion along the lines and the electrical equipment of the 
railwav network. Tt was oriainallv vroposed to electrifv a 
total length of 1.940 miles of the State railwavs. but the 
length under the decree has been extended to 3.790 miles of 
lines, most of which were enumerated in this journal on 
August And. The decree foresees а credit of 800,000.00 lire 
distributed over eight vears solely for the purpose of equip- 
ping the railways, and further credits are provided for the 
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acquisition of rolling stock and for the subsidies to be paid, 
as recently mentioned, for the stiinulation oL enterprise in the 
establishment of hydro-electric Works. 


THE BIG GERMAN FIRMS AND THEIR DOMUERTORS: 


It is now some years since the special electrical engineering 
works and the independent installation firins in. Germany 
gave publie expression to their opinions in regard to the 
competition and monopolistic tendencies of the few big firms 
in that country. Apart from specialising in certain branches 
of the industry, the so-called special works are composed of 
the remainder of the general electrical engineering бтп» which 

produce most kinds of machinerv, plant, and apparatus, 
t hilst the independents are installation contractors who are 
free from the control of the big firms, and whose interests 
lie in co-operating with the special works. The number of 
workmen and officials employed by the special works and 
installation firms was 70,000 several years ago, and they now 
claim to give occupation to over 100,000. It is uncertain 
whether they still possess a represe ntative association, but 
this is quite immaterial as a firm prominent among the special 
works has just come forward to give a welcome to the Bill 
for the socialisation of the electricity supply industry on 
the ground that it meets the wishes of ‘the special works, 
and at the same time advantage is taken of the opportunity 
to drive another nail, not in ade Hindenburg statue, put in 
the monopoly of the big firm 

It may be recalled that the special works for many years 
past have been compelled to continue a bard fight against 
the monopoly efforts of the big firms. During “the course 
of this period it has been found by experience that without 
the enactment of legislative measures it is impossible either 
to remove the existing monopoly or for the State to secure 
a large interest in the supply of electricity in different parts 
of the country. Why? Because the contractors—that is the 
big firms—for generating station equipment have prevailed 
upon the station owners, whether companies or local autho- 
rities or their own subsidiary companies, to enter into agree- 
ments for all renewals or extensions to be carried out bv 
themselves; and other agreements have been also concluded 
which conferred upon the contractors or their nominees a 
monopoly of the installation work and equipment in connec- 
tion with the distributing network of the generating stations 
and the so-called over-land stations. At one time. and after 
considerable agitation, several of the former Federal States 
were induced to issue orders to their respective State officials 
forbidding them to sanction any agreements which would 
have the effect of conferring monopoly rights in regard to 
the execution of installation work and the supply of plant 
for installations connected with distributing mains from a 
public service. But all these orders had no effect in the face 
of secret agreements and other factors in the situation. 

It is now thought in circles of the special works that the 
State is the suitable undertaker for the establishment: of 
large works for the purpose of production, but not for that 
of distribution, as if the latter were also vested in the hands 
of the State the special firms consider that they would lose 
a big market which they have only secured after many years 
of hard work. After the State, as the premier authority. it is 
urged that public bodies in the form of unions of communal 
authorities should also be permitted to undertake generation, 
but joint undertakings of local authorities and private enter- 
prise are not recommended, as even if. manufacturing firms 
were to hold the minority of the capital. they would, as 
consulting engineers, look after their own interests to the 
detriment of the special works, the independent installation 
firms. and the consumers. Under these circumstances the 
Socialisation Bill is given approval by the special works, who 
have certainly selected an appropriate time for opposing the 
existing monopoly possessed by the big firms. It remains. of 
course, to be seen whether any greater measure of success 
will attend the present movement than the agitation of years 
ago. The only surprise is that the special works have not 
brought forward specific instances of comparatively modern 
date in order to strengthen their case against the competitive 
policy of the big monopoly, for which no contract is too 
large and no order too insignificant to execute. so long as it 
provides work, and keeps the works of lesser importance and 
the independent contractors out in the cold. 


Unbalanced Three-Phase Loads.—When the load on a 
three-phase generator is not balanced, the armature reaction 
demagnetising the field pulsates at twice the frequency of 
the machine. The resultant pulsation of flux induces alternat- 
ing current in the field iron and heats the magnetic structure, 
possibly sufficiently to damage the insulation. According to 
the Electrieal World, the General Electric Co. recommends that 
waterwheel generators should not be operated with greater 
difference between maximum and minimum phase current 
than 66 per cent. of the rated full load current. This figure 
should not exceed 30 per cent. for turbo-generators with 
forged field pieces. or 15 per cent. with turbo-generators with 
laminated poles. The maximum out-of-balance current for 
turbo-generators having solid rotors should not exceed 15 
per cent. if the end rings holding the rotor windings are 
not insulated; in modern turbo-generators, bowever, the end 
rings are usually insulated. | 
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BUSINESS А NOTES. 


Industrial Conferences. — We ЕЕ, that the 100 


industrial conferences. arranged by the National Alliance of 
Employers and Employed for harmonising the relations between 
Capital and Labour have been attended by 25,000 industrial firms 
and 2,500,000 workers. Joint Area Committees have been 
established i in alarge number of centres, and other Committees are 
im process of formation in Brierley Hill, Dudley, Exeter, Glasgow, 
Grantham, Keighley, Newport (Mon.), Preston, Swansea, and 
Wigan. The autumn arrangements include the following: 
August 30th, meeting of Trade Union representatives in Birming- 
ham ; September lst, joint meeting in Runcorn ; September 4th, 
joint meeting in nafield ; September 10th, joint conference in 
Stoke-on-Trent (representatives of all industries in North Staffs.) ; : 
September 18th, joint conference in Winchester. The conferences 
Will be ad by either Lieut.-General Sir Edward Bethune 
(chief organiser), ор Mr. T. Ernest Jackson (Labour organiser). 
F'urther conferencea during October and November are to be held 
in Bolton, Kidderminster, Bury, Cambridge, Dewsbury, Hereford, 
Leeds, Leicester. incoln, Northampton, Oldham, Rugby, Stafford, 
Stourbridge, Bedford, and Luton. 


Export Trade.—We have received from Mr. A. T. 
Stewart, of Mansion House Chambers, Queen Victoria Street, 
London, Е.С. 1, a сору of his pamphlet on Indian and Eastern 
Export Trade.” Its object is to bring before British manu- 
facturers his organisation for the development of export trade. 
Copies will be sent to firms who are interested, on application. 


Annual Outing.—Mxssns. J. Н. Tucker. & Co., Hay 
Mills Birmingham, works and offices closed on Saturday, 
September 6th. 


Phenix Park Sperts and Recreation Association.— 
The Welfare Organisation at the Thornbury, Bradford, works of 
the Phenix Dynamo Manufacturing Co., Ltd., founded and financed 
by the employés, has-now got well on to its feet. The 70 acres of 
ground which have been leased, and which will probably ultimately 
be bought, include areas for various sports and: recreations, and 
substantial portions. for poultry and allotments. The sporting 
areas include cricket, football, tennis and bowling grounds and a 
nine-hole golf course. There is a bandstand where concerts take 
place on Sunday evenings, also concert and dance halls, the opening 
performance in the former being arranged for September 6th. 
There is a large billiard room, a room for whist drives, and dressing 
rooms, reading rooms, canteen and kitchens. Harriers’, walking, 
and hockey clubs have started. Cups and trophies for the various 
sports and for the allotment holders have been provided by the 
firm and friends, The scheme, as a whole, is said to be the first of 
ita kind in the country. 


Dissolutions and  Liquidations.—RusHMonzs, LTD., 
manufacturers of ignition and lighting sets. batteries, &c., Peter- 
borough Road, Parsons Green, London, 8.W.—A meeting of the 
creditors of the above was held on August 26th, at the Cannon 
Street Hotel, London, E.C., when Mr. O. Sunderland, of the Auto- 
mobile Trades Guardian Association, 15, Eastcheap, E. C., was 
elected to the chair. Mr. Sunderland stated that the shareholders 
of the company had passed resolutions in favour of voluntary 
liquidation, and had appointed him to act as liquidator. He sub- 
mitted a statement of affairs, which disclosed liabilities to unsecured 
creditors of £53,522, while the assets were estimated to realise 
£37,540. From the latter amount had to be deducted £24,939 due 
on debentures, and:£1,600 in respect of preference claims. "The net 
assets available to: meet the claims of unsecured creditors were thus 
reduced to £11,001? or a deficiency as regarded the unsecured 
creditors of £42,621.’ The issued share capital of the company 
was £19,037, and as regarded the contributories there was a 
deficiency of £61, 558. For the moment no value had been plaeed 
on the patents and goodwill. The principal creditors were the 
Ministry of Munitions, whose claim had been agreed at & 40, 000. 
The last balance-sheet of the company showed the position as at 
July 31st last, and it disclosed a debit in the profit and loss account 
of £42,072. The deficiency was attributed to the loases on trade, 
together with the amounts written off the assets for the purposes 
of the statement of affairs. The chairman further stated that the 
company was formed in May, 1912, with a nominal capital of 
4 20.000, divided into 7,500 6 per cent. cumulative preference 
shares of £1 each and 12,500 ordinary shares of £1 each, The 
company was originally known as Rushmore Lamps, Ltd., and it 
took over a business from a company which had a similar name. 
In 1917 the name was changed to Rushmores, Ltd. In December, 
1917, debentures for £30,000, bearing interest at the rate of ö per 
cent., were issued. The first holders were Messrs. Cox & Co., but 
they ‘had since been transferred to the British Safety Blades, "Ltd. 
The first balance-sheet of the company covered a period of 18 months’ 
trading, and it showed а turnover of £46.575, with a gross profit 
of £17, 5672 and a net profit of £1,927. Since that date the turnover 
of the company been as follows :—1914, £31,295; 1916, 
£36,350; 1916, £388,266 ; 1917, £776,680 ; 1918, £210,059 ; and 
1919, £81,925. In 1915 the gross profit was £10,659, but in the 
following year it increased to £27,176, and in the succeeding 12 
months it гове to 4 30, 386. In 1918 the gross profit fell to £1,480, 
while during the last 12 months there had been a gross loses on 
the trading of £8,994. In 1914 there was a net loss on the 
trading of £3,593,. but profits were made during the following 
three years, the high-water mark being in 1916, when. there was a 
profit of £12,663. In 1918 there was a net loss of £24,128, and in 


the past 12 fatha the net ‘Tone had amounted to £30, 400. : In 
answer to a question, Mr. Sunderland said that the reason for 
the present position was the conditions which had arisen out of 
the war. While hostilities were in progress the company under- 
took war work. There was a contingent claim of some thousands 
of pounds by a late traveller of the company, who claimed he was 
entitled to 1 per cent. om a certain turnover. At the present 
moment he could not admit that anything was due, but if on 
further inquiry it was found that anything was owing, it would 
be included with the liabilities. On the motion of Mr. E. H. 
Hawkins (Messrs. Poppleton, Appleby & Hawkins), seconded by 
Mr. A. Houston, a resolution was unanimously passed in favour of 
voluntary liquidation of the company being continued, with Mr. 
Sunderland as the sole liquidator, and'an informal committed of 
five of the principal creditors was also elected. 


The following are amongst the more important creditors :— D 


Ministry of Munitions .. 440,000 . Radmore & Co. £401 
Cashmere, H. W., & Co. n 281 Lenanton, J., & Sons . ae А 156 
Armstrong, Stevens & Воп А lu Locke, Blackett & Co., Ltd.. 177 
Bond Bros. - - 5% -667 The Gray Co- ES 868 
Dandridge, J. x A. EE Cis 200 „The Commercial Motor dent 106 
Westoa, Ltd. "t 203 Camelinat, E., & Co. a 967 
British Ebonite Co., Ltd. . -—. 946 Bowden Wire Co. 123 
Callender's Cable and Con- Spencer, Chapman & Mensel, 

struction Co., Ltd. .. 188 Ltd. k 196 
Cabinet Co., Ltd. : oe 181 . Fulham Borough. Council 129 
Sankey, Joseph, & Sons 4 и 103 St. Helens Cane & Rubber 315 
Aircraft „ Co.. 102 Cubitt, W., v 118 
“Тһе Motor" .. Е wa 171 Hughes Label Co. m 101 
Dee, W. H., & Co Ge 194 Matthews Bros., Ltd.. 198 
Gas Light and Coke Co. а 100° London Electric Wire Co. 4 
Grey & Marten .. as 188 


GopAK WATER POWER AND MANUFACTURING Co., Lrp.— 
Winding up voluntarily. Liquidator, Mr. W. Lethbridge, of 
9, King William Street, E.C. 4. Meeting of creditors, Sept. 13th. 


ELECTRIC AND GENERAL LIGHTING ENGINEERING OO., elec- 
trical engineers, 1, Station Road, Farnham, Surrey.—Mr. J. В. 
Collier and Mr. F. J. Goring have dissolved partnership. Debts 
will be attended to by Mr. J. B. Collier. 


Mr. M. PEDDER, of 169, Smithdown Road, Liverpool, informs us 
that he has entirely severed his connection with the Electric Light 
and Motor Co., of Liverpool, im which firm he was until recently : a 


pertner. 

LONDON BATTERY Co., battery makers, Wilton Road, Haokney. — 
Mr. V. C. Bond, Mr. E. W. Clarke, and Mr. C. C. Wilson, have 
dissolved partnership. Mr. E. W. Clarke and Mr. C. C. Wilson will 
continue the business under the same style at Hesketh Road, 
Forest Gate. 


Forest CITY ELECTRIC SERVICE BUPPLY Co., electricel 
engineers, electricians, and dealers in electric service supplies, 39, 
Chapel Street, Salford, Lancs.—Messrs. 8. T. and E. Quilliam have 
dissolved partnership. Mr. S. T. Quilliam and Mr. A. T. Craston 
kir es continue the business under the same style and at the same 


The Government Scheme of Long Term Credits for 
Export.—An office will shortly be opened under management 
appointed by the Board of Trade for furnishing sterling credits in 
accordance with the scheme for assisting the exportation of goods 
to certain disorganised parts of Europe. 

The credits will be based on bills drawn in this country by the 
seller of the goods and accepted by the buyer, and will be ‘subject 
either :— 


(a) To the deposit with an approved bank in the country of 
purchase of currency to an amount required by the office, or 

(Б) To a guarantee of currency of a required amount by an 
approved bank, or 

(c) To arrangements for the handing-over of produce of the 
buying country, or 

(d) To the deposit of securities with the approved bank or the 
office under the scheme. 

The office will fix periodically the amount of currency required 
to be deposited per £100 sterling, and will have power to vary its 
charges according to the nature of each transaction. The credits 
will continue for such periods as the oflice may determine in each 
case, having regard to the economic prospecta of the country con- 
cerned and the character of the business, but the maximum period 
will be three years. The charges for each period of six monthe 
will be on a rising scale in order to induce early liquidation, ЕЮ 

The office will be entitled ;— | 1 

(а) To take over and liquidate collateral pledg es. 

(b) To, have recourse against the &ccéptor of the bill tor any 
deficiency. 

(c) To have recourse against the guarantor. 


The credits furnished will not as a rule exceed 80 per cent, ot 
the prime cost of the goods sold, plus freight and insurance 
(including the charge made by the office). In special cases, how- 
‘ever, at the discretion of the executive, the amount may be 
increased, but in no case will it exceed the prime cost plug freight 
and insurance (including the charge made by the office). If the 
proceeds of the bill are less than the prime cost plus freight plus 
insurance (including the charge made by the office), the loss repre- 
sented by the difference will be divided between the office and the 
drawer of the bill in the proportion of four-fifths to one-fifth. 

Business will be taken only through banks and on the reports 
of banks, and the aggregate amount of credit to be granted will 
not exceed & 26, 000, O0o0. 

The area and classes of goods to which the dhome relates will 
be settled from time to time by the Government, but credits will 
not be furnished either for the export of raw material or for the 
sale of stocks held by Government departments. — Board of Trade 
Journal, 
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Trade with China.—An engineer with important con- 
nections in the Far East wishes to get into touch with manu- 
facturing engineers who desire to develop trade with China and 
the Far East before he returns to that quarter. We will forward 
inquiries to him. 

Catalogues and Lists.—Mxssns. OLEwoRTH, WHEAL 
AND Co., Grange Engineering Works, Castleton, Lancs.— Pamphlet 
containing a description and a number of excellent half-tone illus- 
trations of their patent air filter. 

THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., LTD., Trafford Park, Manchester. A budget of new publicity 
literature has been issued. A pamphlet of eight pages, in grey 
cover (7,840/1) describes the company's equipment for individual 
drive of planing machines; a 24-page pamphlet, similar in style, 
. but in green cover (7,300), deals with large outdoor switches and 
transformers. The other items in the budget are as follows :— 
Leaflet D.L. 42/3, on bracket pedestal bearings, as fitted to A.I.F. 
motors; D. L. 331/14, Westinghouse type BB 7" oil switches; 
three lista, Nos. D. L. 747/2A, D. L. 747/ KA. and D. L. 74 7/4 A, giving 
tabular particulars of Westinghouse electric winding engines. and 
the mining interests to which they have been supplied at home 
and abroad; leafiets D.L. 51/1-1 and B.LL. 51/1-3 specify and 
illustrate D.C. motor starters, type S. D.“; No. D. L. 381/11 shows 
Westinghouse motor generators; B.I.L. 368/1-8 relates to oil- 
immersed forced cooled single and three-phase shell and core-type 
transformers, and B.LL. 366/3-3 to single-phase shell type oil- 
immersed self-cooled transformers. 

Messes. MATTHEWS & YATES, LTD., Swinton, Manchester.— 
Price list of Cyclone " D.c. motors, from +; to 50 B. H. P., complying 
with the British Engineering Standards, enclosed ventilated type 
for continuous running. 

Messrs. HoGAN & WARDROP, 2, Gresham Buildings, Basinghall 
Street, E.C. 2.— Price list of small E.M.I. motors and regulators, 


from 1/100 to 4 H. .— p. c. series or shunt, А.С. single and three- 


phase and series repulsion types. | 

Messrs. FALK, STADELMANN & Co., LTD., 83-87, Farringdon 
Road, E.C. 1.—Price list P 400 of half-watt and vacuum metal- 
filament lamps and carbon-filament lamps, and Efesca lanterns. 

THE CHLORIDE ELECTRICAL STORAGE Co., LTD.. Clifton Junc- 
tion, near Manchester.—Booklet 2,009, which deals with the 
charging and operating of Exide starting and lighting batteries 
in ebonite boxes. The instructions are very concise and clear, and 
should be of great value to users of these batteries ; a copy is 
dispatched with each battery sent out from the works. 

MEssRs. MANN, EGERTON & Co., LTD., 5 and 7, Prince of Wales 
Road, Norwich.—A handsome “souvenir for employés," consisting 
of а record of Twenty Years’ Progress, in Pictures; during the 
war the firm has manufactured seaplanes for the Government on a 
large scale, including a variety of models and sizes, the total H.P. 
being over 175,000. The electrical department also carried out 
numerous contracts for Government departments, and the company 
took over the operation and control of 300 to 400 farm tractors. 

Messrs. Hidds Bros. DYNAMO WoRKS, Sand Pits, Birmingham.— 
Monthly magazine and stock list of motors and dynamos, free on 
application. : 


French  Companies.— Fours Electriques Fenchelle- 
Tagliaferri is the title of a company newly formed at Paris to work 
an invention for an electric furnace of & new type in all countries 
except Italy and her colonies ; also the right to take patents for 
it. The capital is fixed at about 100,000 fr. 

A company styled Manufactures du Sud-Est has been formed, 
with a capital of 100,000 fr, for the manufacture of electric and 
other apparatus. Its offices are at Lyons. 

The Compagnie Générale de Magnétos, of Paris, has decided to 
increase its capital from 1,000,000 fr. to 2,000,000 fr. 


Patents in 1918.—The report of the Comptroller- 
General states that during the year there were 21,839 applications 
for patents ; 15,662 provisional, and 13,263 complete specifications 
were lodged, and 10,809 patents were sealed. Applications for 
designs numbered 10,019, and 9,597 were registered ; there were 
6,968 applications in respect of trade-marks, and 3,055 were 
registered. 

The receipts from patent fees were £314,431, and from design 
fees £5.767, representing increases of £22,216 and £355 over the 
previous year. The total receipts were £345,405, compared with 
£318,149 in 1917, and the surplus of receipts over expenditure was 
£135,890, compared with £124,427. 

The number of works in the Library at the end of the year was 
56,719. During the year the library received from Col. W. A. J. 
O'Meara, R. E., one of the largest gifts of works recorded in its 
history, the collection dealing mainly with the professional 
literature of electric signalling, much of which is unobtainable in 
the open market. 

Renewal fees for patents increased from £219,693 in 1917, to 
£232,629 in 1918. The number of applications increased by 
182 per cent.; and the number of complete specifications filed by 
14°9 per cent. In 13 cases lapsed patents were restored, and one 
patent was extended for seven years. 


U.S.A. Wages Rise 107 per Cent.—According to the 
New York Times, a report just issued by the New York State 
Industrial Commission says that during the four years since March, 
1915, wages have increased 107 per cent., and the number of 
employés 18 per cent. In March, 1919, there were 9 per cent. 
fewer workers in the factories of the State than in the same month 
of 1917, but the pay-rolls were 27 per cent. larger.— American 
Machinist. 


An Empire Industrial Organisation.— With the avowed 
object of promoting co-operation and industrial harmony amongst 
employers and employés, the Britannic Industrial Alliance has been 
formed. Mr. J. Havelock Wilson, M.P., has been appointed chair- 
man of the Provisional Committee, and Mr. Ben. H. Morgan, vice- 
chairman. Мг. C. Jesson, M. P., is hon. secretary, and amongst the 
members of the committee are Mr. G. N. Barnes, M.P., Mr. J. R. 
Clynes, M.P., Mr. J. Hodye, M.P., Sir Robert Horne, M.P., and Mr. 
G. H. Roberts, M.P. 

The aims of the organisation, as explained in the Duily Chronicle, 
are “to bring together all associations of employers and employés 
in this country which are now working harmoniously under 
Whitley Industrial Councils or similar working agreements, and 
organisations and individuals interested in developing British trade 
and British markets. 2E з 

" These will be placed in direct touch, through the offices of the 
Royal Colonial Institute, with similar organisations and individuais 
in the Dominions and Colonies, so that their efforts in developing 
the resources and markets of the British Empire may be stimulated 
and co-ordinated in the best possible way." 

It is said that this ie the first attempt to consolidate and co- 
ordinate British industry. labour, and trade, by joint action, within 
the British Empire, and it is considered that the Dominions and 
Colonies are ripe for such a movement. 


Trade Aunouncements,—MR. Н. E. Hawkes, for eleven 
years with the Midland E.L. and P. Со., has commenced business 
as an electrical engineer at 21, Hampton Terrace, Warwick. 

Mr. Ernest Harris has retired from the firm of Goodenough and 
Harris, electrical engineers, of Rackfield, Barnstaple, and the 
business will be continued by Mr. Henry Goodenough. 

Мв. J. E. HoRsBURGH, who represented Messrs. Robinson and 
Hands in the Midlands, has left the firm and started on his own 
account, with 33, Western Road, Wylde Green, Birmingham, as his 
present address. He desires to receive lists of motors, cables, &c. 

As from September 1st, arrangements have been made whereby 
Meesra. Crowther & Osborn, Ltd., will assume entire control of the 
SCKANDO LAMP Co., and after that date all orders issued or given 
to the Sceando Lamp Co. will be given and accepted in the name 
of Msssrs. Crowther & Osborn, Ltd. The combined business will 
be under the same management as heretofore. In order to cope 
with the increasing demands for its manufactures, the firm has 
recently opened premises at Bollington for the manufacture of 
electric lampe. e di 

Мв. GEORGE MORRISON, Electrical Engineer, Blackpool, has 
opened his new premises at 6, Victoria Street, .Morecambe (H. 
Shorrocks, manager), and will be pleased if eleGtrical firms will 
kindly forward catalogues and price lists to Morecambe. 


New Employers’ Federation.— The Times states that а 
Federation of Civil Engineering Contractors has been formed, under 
the presidency of Lord Cowdray, comprising in its membership 
practically all the large civil engineering contractors in Great 
Britain. The main object of the Federation is to act collectively 
through an elected Council in relation to professional inatitutions 
and public authorities, and to deal with Trade Unions and other 
labour organisations in regard to hours of work, rates of pay, and 
all other matters appertaining to the employment of labour. The 
secretary is Mr. E. J. Rimmer, and the offices are at 40, Broadway, 
Westminster, S. W. 1. 


Government Sales.—The current issue of Surplus gives 
particulars of а sale of electrical plant, at Oldbury, on September 
8th and following days, and of plant offered for sale by private 
treaty or public tender, including motors, electrolytic cells, motor- 
generators, electric winding plant, a floating electric power station, 
electric capstans, wharf and other cranes, generating sets (many of 
them new), and a great variety of minor electrical apparatus, aa 
well as large quantities of other classes of goods. An article on 
the adaptation of surplus plant to industry mentions the use of a 
"tank" engine to drive the electric plant in & Belfaat printing 
works during the recent strike. 


German Engineering Trade.—Dr. Ed. Sorge, chairman 
of the German Engineering Works Union, at the shareholders’ 
meeting held in Berlin, said that the Union had been very adversely 
affected by the occupation of the left bank of the Rhine. Out of a 
total of 540,000 employés, 106,000 were in the occupied territory. 
If German economic life were to be put once more on a sound basis, 
it would be necessary first of all to restore ite economic unity. 
The German iron industry, an industry of paramount importance 
for the engineering trade, would be very hard hit. The amount of 
iron exported should be so adjusted that a sufficient supply remained 
for the needs of this trade.— Financier. 


Athens Exhibition.—King Alexander of Greece has con- 
sented to open the Exhibition of British Manufactures organised 
by the Federation of British Industries in Athens. The event will 
probably take place on Sunday, October 19th, but the Exhibition 
will be open to trade visitors on the date already fixed October 
18th (October Ist O.8.). 


Electrical Development Association.— We have received 
a number of publicity pamphlets from the Association—Nos. E.D.A. 
16 and 17 dealing with electricity in relation to coal economy, 
labour saving, &o., and No. E.D.A. 6 on heating and cooking. 
These can be obtained from the Association. 
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Book Notices.— Welfare and Welfare Supervision in 
Factories and Workshops. Issued by the Home Office. Price 2d. 
net.—This useful pamphlet is intended to provide employers. with 
information regarding welfare work in factories, and to promote 
interest in the subject. It is pointed out that, valuable as sueh 
Work was in war time, it will be even more important in the future, 
and must be regarded as a permanent element in factory organ- 
isation. Briefly defined, welfare work is the provision by the 
management for the worker of the best conditions of employment. 
Hence it covers a wide range of considerations. In this pamphlet 
the subject is dealt with under the heads of General Health, 
Prevention of Fatigue, Safety, and General Well-being and 
Efficiency of the Worker ; information is also given regarding the 
select ion of the worker, welfare outside the works, the organisation 
of welfare work, the qualifications and training of supervisors, 
consultation between employers, and safety committees in work- 
shops. As a handy guide to the employer, the pamphlet will be 
extremely useful. 

A New Era in Street Lighting. London: Holophane, Ltd.— 
The national watchword of to-day is " Economy." and any device 
which induces economy should be welcomed by all. It is well 
known that, in order to make the best, and therefore most 
economical use of a light source, it is necessary to equip it with 
some device which will re-direct the ra:s of light into those paths 
where they are required. Since the most efficient form of reflector 
is a simple glass prism, it naturally follows that a device patterned 
on this principle should be the most economical in obtaining the 
desired result. The engineers of the Holophane Co. have now 
designed an enclosing globe for use with the modern light sources 
which fulfils the requirements of street lighting so far as the dis- 
tribution of light is concerned, and, in addition, it is so designed 
and constructed that the process of cleaning is carried out at a 
minimum of cost. The booklet before us sets forth in a clear 
manner the aims of scientific street lighting, viz., economical pro- 
duction and effective use of light, and non-interference with vision. 
It carefully explains why the distribution of light obtained from 
modern light sources is not ideal for the purpose, and indicates the 
lines upon which the street-lighting reflector or refractor needs to 
be developed. The results of good lighting in public thorough- 
fares, &c., are emphasised. Ав a practical ideal, a uniformity (or 
divergence) of intensity of 5 to 1 is suggested, while 15 to 1 is the 
greatest diversity considered ; this representa an enormous advance 
on ordinary practice, save, perhaps, in the chiefest of thoroughfares, 
and we doubt whether local authorities would consider for a 
moment the expense involved in working to this figure. A com- 
parison of the illumination curves for obtaining these diversities 
with the normal illumination curve of the bare unit will enable one 
to understand the necessity for some decided effort to approach the 
ideal. We cannot agree with some of the statements advanced, as. for 
example, those contained in the paragraph relative to the imaginary 
ideal reflector. The types of refractors available are illustrated, 
together with suitable lanterns and data aa to their use; dimen- 


sions and weight are given, and characteristic light distribution 


curves also enhance the value of the booklet. We recommend all 
those interested in street lighting to obtain & copy, but would 
caution the reader that he is reading & publication produced for 
the purpose of booming a particular article. | 

“ Proceedings of the Physical Society of London.” Vol. XXXI, 
Part V. August 15th, 1919. London: Fleetway Press, Ltd. 
Price 48. net. 

"Marconi International Code." By J. C. H. Macbeth. Vol. I, 
English, French, Spanish; pp. xxiv + 575. London: Marconi 
International Code Co., Ltd. Price 84s. net. 

"Science Abstracts.” Sections A and B.. Vol. 22, part 7. No. 259. 
ind 31st, 1919. London: E. & F. N. Spon, Ltd. Price 18. 6d. 
each. 


A Satisfied—Contractor.—In these days of uncertainty 
and unrest, it is comforting to meet with someone who is 
thoroughly content with his lot. Mr. Harry Moss, of Bradford, 
informs us that, since being demobilised, he has reorganised his 
business, and has more orders in hand than ever before. These 
include power and lighting installations for Messrs. G. H. Norton 
and Co., Nortonthorpe Mills ; electric-crane motors, warehouse and 
office lighting for Messrs. Firths, Bradford; power, lighting, 
heating, and telephone installations for Messrs. Thewlis & Co., 
Bradford and Clayton West ; gas engine, shafting, dynamo, switch- 
board, and wiring for the Lofthouse Motor Co., Shipley; two 
generators and switchboards and wiring for Albert Mills, for 
Messrs. F. W. Banister & Co.: extensive lighting installation at 
West End Mills for Messrs. Arnold Bros., Ltd., Bradford ; power 
wiring and lighting for Mr. Henry Nicholls, Bradford ; complete 
lighting installation for St. Luke's Church, Bradford, and a large 
number of private houses, shops, &c. We congratulate our corres- 
pondent, and hope he is only one of many in the like case. 


LIGHTING AND POWER NOTES. 


Accrington.—The borough surveyor has been authorised 
to proceed with such excavations and structural alterations to 
existing buildings as are required for the proposed extension of 
plant at the electricity works. 


Algiers. NEW GENERATING STATION.—The generating 
station at present supplying Algiers is insufficient for the needs, 
_ and a scheme is being considered for building a new station of 


60,000-kw. capacity. The existing station at Hassein-Dey cannot 
be extended owing to the scanty supply of condensing water, and 
difficulties in coal transportation. It is proposed to build the new 
station on a mole, so that it may be as near the sea as possible. 


Argentina. WATER POWEB.— The Minister for Foreign 
Affairs, Sr. Azeveno Marques, interviewed regarding the Argentine 
project for the exploitation of the famous Iguazu Falls, declared 
that it had already been presented to Brazil unofficially, and tbat 
although he could not definitely state what Brazil's attitude would 
be in the matter, as he had not been approached officially, there 
would be no opposition on the part of Brazil. He was quite sure 
that the rights of both Republics over the falls would be protected, 
as this could be effected by investigation and report by a Com- 
mission representing both countries. La Nacion. 


Áscot.—PRoPosED PRICE INOREASE.—Àn application is 
being made by the Ascot District Gas and Rlectricity Co. for powers 
to raise the price of electricity from 9d. to ls. per unit. If 
granted, this will be the second increase allowed this year. 


Australia.—SypDnry.—The following comparative figures 
showing the increase in the business of the City Council's elec- 
tricity department between May, 1914, and May, 1919, were recently 
submitted to the Council :—On May 31st, 1914, number of con- 
sumers, 10.280; 1919, 28.830; increase, 18,540, or 180 per cent. : 
the units sold, 1914, 3,331,686 ; 1919, 6,993,534 ; increase, 3.661,848, 
or 110 per cent.; the average price received for all units sold in 
1914 was 1'88d. ; 1918, 1°72d., decrease 0°16d. 


Barnes.—PRicE INcREASE.— From Michaelmas the fol- 
lowing tariff will be in force :—Lighting, 5d. per unit net ; pre- 
payment meters, 4d. extra for every three units consumed ; contract 
tariff, Sd. per week per 20-watt lamp for the maximum number in 
use at one time; power, heating, and cooking, 2d., with the 
following discounts :—1,000 units per month, 5 per cent. ; 1.500, 
10 per cent.; 2,000, 15 per cent.; 2,500, 20 per cent.; 3,000, 25 per 
cent. 


Barnstaple.—PRicE INCREASE.— The T.C. has increased 
the price of electricity as under, as from September 30th :— 
Lighting, from 7d. to 8d. per unit ; meter rents, from 1s. to 1s. 6d. 
per quarter ; power, 3d. per unit, with the following sliding scale :— 
First 5,000 units, 24d. ; next 6,000, 2d., and a further reduction 
of 3а. beyond. 


Bedwas.—PRov. ORDER.—The South Wales Power Co. is to 
apply for a prov. order for electric lighting, and will be prepared 
to supply in bulk under a scheme to be presented to the Council. 


Bradford —MıLL ErnEcTRIFICATION.— Work is in hand 
for the conversion ef & quarter of the motive power at the silk 
mills of Messrs. Lister & Co., Bradford, and it is expected that the 
change will be completed before the end of the year. 

There is talk of the desirability of having lighting and cooking 
apparatus installed in all the houses erected by the municipality 


-under the housing schemes. | 


Bromley (Kent).—PRIOR INCBEASE.— The E. L. and Р. 


‚Со. has applied to the B. of T. for an order to alter the tariff for 


electricity from 13a. 4d. up to 20 units per quarter and 8d. beyond, 
to 9d. per unit. 


Burnley.— PRICE IN CREASE.— The charges for lighting 
are to go up Id. per unit, making the cost to the consumer 44d. 
The new scale for power is approximately an advance of one-tenth 
of a penny per unit. С | 


California.—W ATER PowkR SHORTAdE.— With demands 
of industries and public utilities in northern and central California 
upon hydroelectric systems greater than last year, and with 
streams lower than last year, the immediate power future is viewed 
with concern by power users. The situation has not been changed 


- with relation to California, but the temporary shortage of water 


has placed an unusual burden on public utilities of Idaho. In 
order to supply sufficient energy to permit farmers to pump water, 
provision was made for temporarily curtailing commercial and city 


. lighting service, if necessary. The shortage was due in a measure 


to the fact that a new power station of the Idaho Power Co. was 
not completed in the time anticipated, but the station is now 
running, and the power shortage has been obviated in the Boise 
district. The latest advices, says the Electrical World, are that the 
power situation in Idaho is now well under control. 


Chislehurst.—PRicE IxcREAsE.—Power is being sought 
to raise the price of electricity from 8d. to 9d. per unit over 20 units. 


Colne. — Price  INcREASE. — Charges for lighting 
purposes are being increased by a further 25 per cent. on pre-war 
rates, making & total inorease of 75 per cent., and by 30 per cent. 
for power, making a total of 85 per cent. The charge for power 
for tramways із to be increased by 10 per cent. | 
A minimum charge of 30s. per annum has been put into force. 

EXTENSIONS. — H.T.-cable extensions are іп hand to meet 
increasing demands, and the question of bulk supply is under 
consideration. 


Coutinental.— F RANCE.— Typical of the difficulties of the 
present times, and with a view to procuring coal for the various 


electric generating and distributing companies serving Paris, these 
latter, to the number of 10, have formed а company styled Office 


des Charbons des Secteurs Electriques, with a capital of 200,000 fr. 


The coal problem in France is threatening to come to а head 
even before the winter, says the Times. Theelectric power stations 
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have been obliged to limit the power produced, &nd certain elec- 
traicity works have even informed & number of factories in the 
Paris region that they may only be able to supply the necessary 
amount of electrical energy between certain fixed hours. It is not 
only a question of a scanty coal supply, but also of bad coal. The 
stricteat public economy in lighting and heating will be necessary, 
and it is possible that the brilliant lighting of shops and restauranta, 
as well as the use of electric signs, which have been permitted for 
some time, will again be prohibited. The public has already begun 
to feel some effects of the shortage, particularly in the lack of 
power supplied to the underground railways. The trains are 
running at a reduced в 

With a capital of 15,000 000 fr. the Société Electrique du Nord- 
Ouest (Nord-Ouest Electrique) has been formed. whose scope is 
the obtaining of public and private concessions in the North and 
West of France, and the production, distribution, and sale of 
energy for all purposes. Its strong directorate represents 12 firms, 
inostly mining and metallurgical concerns. 


Darwen.— WHITLEY CounciL.—Darwen Electricity Com- 
mittee has approved of the electrical undertakings and Trade 


Unions forming a Whitley Council for Lancashire and Cheshire 
districts, 


‘Dewsbury.—Restricrions RemMovep.—A meeting of 
representatives of the Dewsbury and Batley Corporations and the 
Spenvorough and Heckmondwike D.C.s, last week, unanimously 
withdrew the recently-imposed restrictions on the use of electricity 
by the tramway companies, power consumers, and entertainment 
proprietors in these areas, in consequence of the ooal supply 
shortage, which is now improving. 


Doncaster.— PRI INcREASE.—From September 3rd, 
an increase of !d. per unit will be charged beyond the existing 
advance on pre-war rates for power and lighting. 


Dorking.—PRicE INCREASE.— Edmundson's Electricity 
Corporation has applied to the B. of T. for an order to alter the 
charge for electricity to 9d. per unit, in place of 13a. 4d for 20 
units per quarter and 8d. per unit. 


Dundee.—W ATER PowrEr.—Lord Provost Sir Wm. Don, 
Mr. Hynd, convener of the Electricity Committee, and Mr. Harry 
Richardson, electrical engineer, have visited various districts in the 
Western Highlands, with the view of obtaining information regard- 
ing the utilisation of water power for the generating of electricity 
in connection with the proposed Corporation scheme involving an 
expenditure of £1,000.000. Special attention was given to the 
development of Kinlochleven and the resources of the Tummel 
Valley. A report on the subject will be submitted to the Oorpora- 
tion Electricity Committee. 


Dutch ludles.—WaATER PowEn.—The Dutch Govern- 
ment has taken active steps to examine the available water power 
in the areas that hitherto have not been fully explored, says Je 
Ingenieur. The Bem-Brem waterfalls on the Kajan river in the 
southern and eastern parts of Borneo, and the Tangga waterfalls on 
the Asahan river on the east side of Sumatra, have been examined, 
and a second and greater fall above the Tangga falls was dis- 
covered. Other experts have examined rivers and lakes in the 
central and southern parte of Sumatra. The available water power 
thus far discovered amounts to at least 500,000 H.P. Power 
stations of 100,000 H.P. and above can be established in several 
districts. While investigations in Borneo and Sumatra were in 
progress, the Department for Water Power and Electricity paid 
special attention to possibilities in Central Celebes in connection 
with iron and nickel deposits in the Malili district. The rivers 
La Rona, Kalaena, Posso, and Laà were examined, and available 
power amounting to 500,000 H.P. has been discovered there, more 
than one-half of which is on the Posso river. The La Rona falls 
can yield 150,000 H.P. at à cost which makes harnessing possible in 
the near future. 

The total power available in Central Celebes and Sumatra is 
estimated at 1,000,000 H.P., and it is proposed to establish large 
factories, modelled on the best Scandinavian practice, for the pro- 
duction of nitrates from the air, provided the cost of harnessing the 
falla proves sufficiently low to permit of commercially-successful 
operation. The investigations will shortly be completed, and a 
decision is expected in the immediate future. 


Ealing.— PRICE INCREASE.— Electricity charges are to 
be increased from 8d. to 94d. per unit for lighting. 


Egham.—Pusirc LrcuTING.— The E. L. Co. is to 


proceed with extensions of public lighting at an extra шке 
of 178. 6d. per lamp. 


Ellesmere Port.— Prov. ORDER.—The Sutton and 


Hooton Gas Co. is to apply for a prov. order for E.L. supply in the 
Council's area, and at Overpool. 


Epsom.—5TRIKE.—Although the U. D. C. refuses, for the 
present at any rate, to re-engage the cable jointer whose dismissal 
led to the strike, the men who have been out since August 21at, 
decided on Friday last to return to work as a result of a conference 
between representatives of the U.C. and the E.T.U. 


Fleetwood. NE ]W  PráawT.—Additional plant is to be 
purchased for the electricity works, including a 600-ampere battery. 


Godalming.— Prue INcREASE.—The Urban E. S. Co. 


has applied for an order to charge 10d. per unit in place of 
138, 4d, and 84, 


High Wycombe.—PRIcr РТИ я E.L. and Р. 


Co. has applied for an order to charge 9d. per unit, instead of 13s. 4d- 
for 20 units, and 8d. 


India. —OoracaMUND.—We understand that satisfactory 
progress has been made with the hydro-electric scheme at Sandy- 
nulla or Waterfall Shola, 5 miles from Ootacamund. In addition 
to the Kundah River hydro-electric scheme, which is a much larger 
one, the Sandynulla scheme һаа been engaging Government 
attention for the past three years, and it is believed a decision as 
to which scheme will be adopted. will be made shortly. 

CAUVERY.—The report of Mr. S. G. Forbes, chief electrical 
engineer to the Mysore Government, for the past year, states that 
the fifth installation of the Cauvery power works was practically 
completed during the year. A 5.600-H.P. turbine was run for teat 
and was ready for final speed and pressure regulation testa, when 
the top half of the spiral casing of the turbine developed a crack. 
Orders have been р асе with Messrs. Escher, Wyss & Co. for a new 
top half casing to be delivered as early as possible. The report 
also says that the total quantity of power generated at Sivasamu- 
dram during the year was 980,8 79, 000 units, aa against 89,369,500 
units during last year, showing an increase of 8,718,400 units over 
that of the previous year. The increase is due to the increased 
demand for power and lighting in different sections. The сові of 
the generator, including prop rtionate interest and administration 
charges on the capital co»; of tho plant, buildings, &c., at 
Sivasamudram was 0931 anna p г unit. Adding 0069 anna to the 
above on account of allowanc: for margin of safety, the rate for 
units billed for energy delivered at Sivasamudram to Bangalore 
and Mysore transmission lines was 10 anna per unit. The report also 
gives the financial results of the whole of the Cauvery power 
scheme since the commencement of its operations 16 years ago. 
The net profit for 16 years is put down at ‘Rs. 1,40,73,273, or an 
average of Rs. 8,79,579 per year. 


Liverpool.—PRicE INcREASE.—The Corporation proposes 
to increase the charges for electrical energy for lighting, power, 
and other purposes, by a further addition of 10 per cent. over and 
above the additions of 123 per cent., 174 per cent., 10 per cent., and 
25 per cent. to the charges already in force, except where the 
charges are subject to adjustment according to variations in the 
price of fuel. 


London.—ST. Pancras.—The completion of an exten- 
sion of the power-house is to cost £73,300, which is double 
the pre-war estimate. 

HAMMERSMITH.—As from September 29th, the charges for private 
lighting will be increased to 6d. per unit, and for power, including 
public lighting and special supplies, by & further 25 per cent, 
making a total increase of 50 per cent. 


New Zealand.—AUCKLAaND.—The City Council has 
decided to spend £80,000 on the extension of lighting and power 
services to the auburbs. | 

HAMILTON (N. Z.).— The Borough Council proposes to raise a 
loan of £30,000 for an electric supply scheme, and forthe provision 
of machinery for a water supply. 

Hora HoRA SCHEME.—The directors of the Warhi Goldmining 
Co. have arranged to sell the Hora Hora hydro-electric under- 
taking to the Government, which will,in future, supply power to 
the mines and works on terms nearly similar to those it charges 
for supplying power to consumers at Christchurch, The sale price 
is £212,500 payable at a later date, the Government in the mean- 
time setting off £10,625 per annum, being 5 per cent. on £212,500, 
against the cost of the power it supplies to the company.— ^'inancial 
Times. 


Mirfleld.—Loan.—The District Council is to apply for 
power to borrow £3,196 for electric lighting in connection with 
the local housing scheme. 


Peterborough.—INourny.—Mr. W. М. Selvey has Бева 
appointed consulting engineer to inquire into the organisation of the 
electricity works, at a fee of 200 guineas, plus out-of-pocket 
expenses. 


Ramsgate.—PRIcE INCREAsE.— The E. S. Co. has applied 
for an order to increase the maximum price for electricity from &d. 
to 9d., or 50 per cent. on the pre-war rate. 


Shipley.—Price IxcRHASE.—An increase in charges 
for electricity to small users for power is to be made. 


Stamford.— PRICE INcREASE.— The Urban E. S. Co. has 
applied for an order to substitute a maximum charge of 10d. per 
unit for lighting, instead of 7d., up to 91 hours of supply. 4d. up 
to 182 hours. and 2d. beyond, and 6d. for power. instead of 4d., for 
91 hours, and 14d. beyond. 


South Africa. —WArTER PowEn.—The 8. A. Mining aud 
Engineering Journal announces the probability that the Victoria 
Fall, on the Zambesi river, will soon be utilised to generate elec- 
tricity for distribution on the Rand. The Victoria Falls and 
Transvaal Power Co. came into existence about 13 years ago; the 
original scheme of utilising the water power of the Falls entailed 
a large capital expenditure, and a transmission line some 600 miles 
in length, and it became evident that generation locally from coal 
would be more economical. The company holds a concession per- 
mitting the development of 250.000 E. H. P. at the Falls. while steam 
plant operating on the Rand has я total capacity of some 280,000 B. P. 

CAPE PROVINCE — The Caledon Municipality proposes to raise a 
loan of £16,000 to carry out an E. L. scheme, 
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The Mossel Bay T. C. has devided to proceed with an E. L. scheme, 
estimated by Mr. C. G. Trevitt, consulting electrical engineer, to 
cost £30,000, and tenders are to Не called for. The installation 
comprises steam plant in place of suction gas, as originally 
intended. 

CAPE Town.—The T.C. has authorised the city electrical engi- 
neer to place an order, without delay, for & spere turbine rotor for 
the 3,000-K w. machine, at an estimated cost, packed and delivered 
f.o.b. English port, of £1,732. 

The City Council has reluctantly resolved to place &n order. to 
the value of £28,278 for new electrical plant with the General 
Electric Co. of America, Several British tenders were received, 
and the difference in price in favour of America was not considered 
material. Unfortunately, the plant is urgently required to avert a 
threatened breakdown of the electric system, and. owing to the 
unsettled industrial situation and other causes, the British 
tenderers were unable to offer the same prospect of early eH Very 
as their American competitors. 


Stirling. Extension or SuPPLY.—The В. of T. has 
yranted an order authorising the T.C. to supply electricity for 
purposes other than power to premises outside the present area of 
supply. 


Twickenham and Teddington, — The B. of T. has refused 
the application of the E.S. Co. for power to alter the price of elec- 
tricity from 7Ч. to 8d. per unit for the present, and has deferred 
coming to & final decision until the results of the actual working 
of the undertaking in 1919 ate known. The application had 
reference to orders from Twickenham, Teddington, Hampton, 
Hampton Wick, and Ham. 


TRAMWAY AND RAILWAY NOTES. 


Bolton,—PRick INcREASE.— The Electricity Committee 
has increased the price of electricity for BERI WU: purposes from 
114d. to 1°35d. per B. of T. unit. 


Brighton.— TIME EXTENSION. —The B. of T. has extended 
the time until August 7th, 1920, of the Brighton, Hove, and 
District Railless Traction Act. 1911. 


Continental.— GERMANY. — Further facilities for travel 
are required for the opening up as a residential district of the zone 
bet ween the 7 and 10-km. circles from the centre of Berlin. This 
question has been studied by a committee (says Z. T. H.), and pro- 
posals have been drawn up which consist in the construction of a 
system of radial high-speed tramways starting at existing or pro- 
posed stations of existing railways. The high-speed tramways 
will be intermediate in their nature between railways and tramways. 
They will run along roads on tracks that are railed off from the 
thoroughfare. The ordinary town tramways in Berlin are found 
to attain average speeds of 28 km. an hour. The proposed tram- 
ways will attain average speeds of 32 km. an hour. A line similar 
to the proposed type is already running at Dahlem, and the cost 
of building the system is stated to be much lower than that for the 
construction of railways. A total length of track of 110 km. is 
planned. 


Darwen.—All persons travelling between 6 and 8 a.m. 
and 5 and 6 p.m. are to be allowed to do so at workmen's fares. 
NEW CARS.—Three new cars are to be purchased, 


Dover.—CoOMPENSATION.—The compensation expenses in 
the tramway accident, which resulted in 11 people being killed and 


61 injured, were on Monday officially reported to have been £14,574 . 


A special rate of 1з. 6d. 
insurance received. 


E$ypt.—SrRIKE.— The Cairo tramway strikers have 
definitely refused to resume work upon the terms offered by the 
com panies at the instance of the Government Conciliation Board. 
The Governor of Cairo stated that the company would run tram- 
cars, as from September Ist, with a new staff and under full 
Government protection. The strikers assert that the resumption 
of the service will be prevented by force. The strike commenced 
over three weeks ago. 


in the £ is required beyond £1,000 


Garston.— The tramway services were interrupted for an 
hour on the night of August 25th, in consequence of the burning 
out of a feeder cable. The feeder box is situated on the foot- 

th near the Garston terminus and the electricity station. The 
fanlty feeder was disconnected at Garston, but the firework display 
continued for about 15 minutes until the feeder could be discon- 
nected at the Liverpool end also. 


London.—TunBEÉ SroPPAGE.—O wing to a failure at Lot's 
Road power house, Chelsea, at 4.20 p.m. on Thursday, last week, 
all traffic on the underground railways was held up for perioda 
varying from 16 minutes to nearly an hour, after which a restricted 
service was again worked on all lines. Passengers remained in the 
trains until the service was resumed. On the City and South 
London Railway all the lights in the trains, platforms, &c., went 


out for about 20 minutes. The. Central London Railway, which 
has its own generating statiun, was not affected. 

DERAILMENT.—Inconvenienoe was caused. to east ward- bound 
passe ngers on the District Railway, last Friday evening, ‘by а 

erailment at Whitechapel. A train, which was coming out of a 
siding, was derailed. The line was cleared in an hour, and by half- 
past seven the normal service was resumed. Owing to the mishap, 
trains from the City were unable to proceed further than Aldgate 
East, where passengers had to alight and go to Fenchurch Street 
Station, where special trains were provided. 

A train broke down in the Strand station of the Hampstead and 
Highgate tube railway, on Friday evening last, and traffic on that 
section of the line to Charing Cross was blocked for some time. 

L.C.C.—The Tramways Department has decided to reinstate the 
dismissed men of military age and fitness who took part in the strike 
of 1915, on their return from the Services. The earlier policy of 
the Council was to allow the men on discharge to rejoin the tram- 
ways as new hands with the loss of all privileges their earlier 
service had brought them. The men's Union, however, pointed out 
that the fit men dismissed after the strike were without the 
L.C.C.’s allowances for dependants while in the Forces, while their 
fellow-strikers taken back for temporary unfitness for immediate 
service were given these allowances when called up pnder the 
Military Service Acts. 


Mansfield.—PRoPosED Piu ЕТ Я Lade 
Railway Commissioners have submitted to the B. of T. for oon: 
firmation an order for the construction of light railways. in the 
borough of Mansfield, in the urban district of Menshold W 
and in the rural district of Southwell., 


Shanghai, —The Shanghai 8 Co. 5. (British) = 
decided to build its own tramway cars. The company has acquired 
land, on which it will build a factory. Orders for the machinery 
have not as yet been placed. The company proposes to begin with the 
construction of 15 cars and seven cars for use in Connection with 
ita railless operations. Us RM 


South Africa,—Carr TowN.— The tramway employés 
struck work on July 19th, and at the time of the mail leaving 
there was no immediate likelihood of a settlement. A deadlock 
has so far existed with regard to a conference of employers and 
employés, аз the company, whilst willing to negotiate with the 
Tramwaymen's Union, will not recognise the Federation of Trades, 
which has taken up the cause of the men, and insists on appearing 
at the conference. 

Port ELIZABETH.—The tramway employés have oa Work in 
sympathy with the men at Cape Town. 


Stalybridge.— FARE Reviston.—The Stalybridge, Hyde, 
Mossley, and Dukinfield Tramways and Electricity Board gave 
notice last week of important revisions in the prices of electricity 
and workmen's tramway fares. Single-fare workmen's tickets are 
being discontinued. and workmen's return tickets аге to be issued 
at double the present single fares. у 18 8 


Tramway Employés' Wages,—The Зана оѓ tramway 
workers for increased wages and the merging of war bonus into 


permanent wages were again discussed, on August 27th, at a joint 


meeting in London of the executives of the Transport Workers’ 
Federation, the Tramways and Light Railways and the Municipal 
Tramways Associations. The executive of the Transport Workers’ 
Federation was met in joint conference held in private. At its:close 
Mr. J. Beckett, secretary of the Municipal Tramways Association, 
said the tranaport workers’ representatives had suggested that the 
men’s demands should be referred to arbitration, and it was agreed 
that this proposal be submitted to national conferences of the 
municipalities having tramway undertakings and the private com- 
panies concerned, to be held separately in London this week. The 
employers’ representatives undertook to give the Transport 
Federation a reply by September 4th. 


United States.— Forp TRAMCARS,—Information i ів given 
in the Electric Railway Journal from an interview with Mr. Ford 
concerning the announcement that he was prepared to build a very 
light tramcar for petrol drive. Mr. Ford has already secured a 
franchise for the operation of a tramway between the tractor plant 
at Dearborn and the blast furnaces and shipbuilding plant on the 
Rouge River, a distance of five or six miles. There is, however, no 
present intention of building the new tramcars on a wholesale 
scale. It is desired to prove that a very light but powerful car 
can be built by using high grade steels and alloys similar to those 
developed for tractor service. One-man operation would be 
economically essential, and would involve the fitting of many 
automatic safety appliances. The Ford car would have ball 
bearings everywhere, and special attention would be paid to the 
selection of material. The seats would probably: be more like 
automobile seats in order to permit of a high rate of acceleration 
and braking without discomfort to passengers. All axles would 
be driven by the engine through worm gearing. It is probable 
that petrol would be used for starting, and paraffin for normal 
running. 


Worcester.—The T.C. is recommended to commence an 
action against the Electric Traction Co. for the recovery of 
increased charges for energy, the company having refused to pay 
until the Council agreed to the company doing its own repairs to 
the permanent way. Two firms have objected to the electricity 
department engaging in trade beyond the statutory powers, 
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TELEGRAPH AND TELEPHONE NOTES. 


` Anstralia,—A Bill to amend the Wireless Telegraphy 
Act, introduced in the Senate on June 27th, extends the soope of 
the original Act, which was intended to engure Government control 


of wireleas services in Australia, to cover wireless telephony as well 
as telegraphy. 


Cable Rates.—The Eastern Telegraph Co. announces 
that the contemplated reductions of rates between the United 
Kingdom and the Far East inust be suspended pending further 
arrangements with the Governments interested. 


: Holland.— Wireless services began between Great Britain 
and Holland and Scandinavia on Wednesday. Six hours daily are 
devoted by the Stonehaven wireleas station to transmitting to and 
receiving messages from Denmark, and six hours daily to com- 
munications with Holland. 


New Cable.—The cable ship Colonia arrived at Rio de 
Janeiro on Sept. 1st, after completing the laying of а new cable from 
England rid nsion, St. Vincent and Fayal. 


South America.—The Western Cable Co. has protested 
to the Government against the concession which has been granted 
to the Central and South American Cable Co. to lay a submarine 
cable between Buenos Aires and Montevideo. The object of the 
concession is to enable the American company to extend its com- 
munications to Rio de Janeiro. The protest of the Western Co. is 
justified, because it has a contract with the Government, granting 
it exclusive rights from 1907 for 25 years.—La Nacion. 


Sweden.—Negotiations for the establishment of direct 
telephonic communication between Sweden and Germany, broken 
off during the war, are now stated to have been resumed. 


Wireless Telephony.—A Christiania report states that 
the Bergen wireless station has on two occasions heard a voice off 
the American coast. No words were audible, but long and short 
tones were used to give a message in Morse. Bergen was unable 
to answer by wireless telephone, but utilised wireless telegraphy, 
and questions and answers were exchanged. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par aph indicates 
the issue of the ELECTRICAL REVIEW in whic the “ Official 
Notice” appeared.) 


OPEN. 


Annfield Plain.—September 12th. U.D.C. Construction 
of an overhead L.T. electricity distributing system. (August 22nd.) 


Atherton.—September 18th. U.D.C. One boiler plate 
cubicle. (August 29th.) 


Australia.—SvpNEY.—November 10th. City Council. 


Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

- October 13th. City Council. Three 2,000-К.У.А., 33,000/5,000-volt, 
powo transformers. Electric Lighting Department, Town Hall 
ydney. | 


Adelaide Muncipal Tramways Trust has decided to invite tenders 
for a new unit of 10,000 H.P. 


Edinburgh.—September 11th. Т.О. Three 10.000- KW. 


turbo-alternators ; aix water-tube boilers, capacity 65,000 Ib. per 
hour. (August 8th.) 


Elland.—September 8th. Constitutional Club. Electric- 


5 7 installation. Specifications from the Secretary, Alfred 
. Luty. 


Fleetwood. — September 12th.  U.D.C. 
erection of a 600-Kw. battery. (See this issue.) 


Frauce.— PARIS. — September 12th. Chemins de Fer de 
Etat. Equipment of the sub-station of St. Cloud Parc. Two 
groups of converters of 120-Kw. capacity. Bureaux du Service 
Electrique, 43, Rue de Rome, Paris. 


Grimsby.—September 25th. Electricity Department. 
Two 1,000-KW. converters and D.C. and А.С. L. T. switchgear ; E.H.T. 
switchgear and cubicles; coal and ash-handling plant; 30-ton 
electrically-driven travelling crane. (August 22nd.) 


Indla.—LAHORER.— Electric Supply Co. Generating plant, 
two 1,000-Kw. and two 500-Kw., three-phase, 6,600-volt turbo- 
alternators, &o. ; boilers, mechanical Stokers, &с.; sub- station 
plant, Н.т. and L. T. mains, &0. (Specifications available October Ist.) 
(See this issue.) 


London.— WESTMINSTER.—September 17th. B. of G. 


Electric lamps, fittings, &o. Mr. W. J. Lickley, Clerk to the 
Guardians, Princes Row, Buckingham Palace Road, S.W. 1. 


Merthyr Tydfil.—September 8th. B. of G. Electrical 


accessories for six months. Mr. F. T. James, clerk, High Street. 


, 


Supply and 


\ 
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New Zealand. —AUCKLAND.—City Council is calling for 
tenders for extensions to the generating plant, cables, &c. 

INVERCARGILL.—October 9th. One 1,000-Kw., 3,300-volt, steam 
turbo-alternator, with condensing plant and switchgear.” 


Portsmouth.—September 16th. Tramways Committee. 
3,200 tons steel girder tramway rails, 180 tons steel fishplates, 40 
tons fishbolta, 85 tons W. I. tie bara (5 ft.). (August 29th.) 

West Ham.—September 9th. Electricity Departmen L. 
Lead-covered paper insulated underground cables. (August ?2nd ) 
J x LM MEM 


*А copy сап be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Itelligence), London. 


— 


CLOSED. 
Australia,—SYDNEY.—City Council. Accepted :— 


Steelwork for extension No. 4 at the power house, Pyrmont, £12,985.—Poole 
and Steel, Ltd. 

60-ton travelling crane, with a.c. motors, 27,938. — Standard -Waygood 
Hercules, Ltd. р 

50 8-amp., 240-7014, Ferranti p.c. meters; 180 5-amp. do.; 5 95· amp. до. ; 
5 50-&mp. do.—Noyes Bros. 

2,500 5-amp., 940-volt, G.E., a.c., single-phase meters; 500 10-amp. do.; 75 
35-amp. do.; 10 50-amp. do.—Aust, G.E. Co. —Tender*. 


Belfast.—City Council. In connection with the new 
electricity station :— 
One 50-ton overhead crane, for engine room. £4,889; one 5-ton crane, £102. 
—T. Broadbent & Sons, Ltd. 
Two 8-ton jib cranes, £9,163. —Armstrong-Whitworth & Co., Ltd. 


Water tanks, £1,462. —E. C. & J. Keay, Lid. ; Fix Builder. 


Tramways Committee :— | 
шешсе equipment of 50 new cars, at £81,710.—English Electric Co., 


Darwen.—T.C. Three new tramcars. English Electric 
Company. 
Glasgow. T. C. mE 


Brake track shoes.—The British Westinghouse E. & M. Co., Ltd. 

Carbon brushes.—Le Carbone. 

Slates.—Currie & Co., Ltd. • 

Bond plugs.—J. Stewart & Co., Ltd. 

Armature coils.—Manchester Armature Repair Co. 

Solid drawn brass tubes.— Leslie & Hall. 

Toocam brake equipment.—Messrs. Dryers, Ltd. 

Trolley cord.—Messrs. Joseph Cookson, Ltd. 

Motor-driven air compressor.— Messrs. Alley & McLellan, Ltd. 

Storage tank.—Ministry of Munitions of War. 

Tiokets (8 months).—Glasgow Numerical Printing Co., Ltd. 

Steelwork for garage at Pinkston power station.— Messrs. Redpath, Brown 
and Co., Ltd. 


Sunderland.— River Wear Commissioners. Two 15-B.H.P. 
electric motors, with auxiliary fittings, £541. British Westing- 
house E. & M. Co, Ltd. 


— 


4 


FORTHCOMING EVENTS. 


. British Association for the Advancement of Science.— Annual convention. 


At Bournemouth. From September 9th to September 1th. Tuesday, 
September 9th. At the Winter Gardens. Presidential address on “ Engin- 
eering and the War,” by Sir Chas. A. Parsons. · 


Chief Technical Assistants’ Association. Thursday, Веріершег lith. At 
Anderton's Hotel, Fleet Street, E.C. At 7 p.m. Discussion on Messrs. 
Young & Ingram's paper on *' Modernisation of Street Lighting." 
! 


— —— — M— 


NOTES. 


Lead Report.— Messrs. G. Cawson & Co. state that the 


market last week was quiet, and prices showed very little varia- 


tion. The speculative buying of forward lead has ceased for the 


present. The unsold stock in the hands of the Government is 
possibly not more than 60,000 to 70,000 tons. Arrivals have been 
very light, and there are no prospects of any increase. 

Messrs. James Foster & Co. report that closing prices are about 
58. per ton down on the week, at £24 158. August to £26 10s. for 
December. The electrical trades are busy, while there is a fair 
demand for export. 


Power Factor in Contracts.—The Electrical World 
gives a résumé of information presented at a meeting of the Boston 
Section of the Amer. I. E. E. concerning work done in New England 
in power - factor improvement. In future New England power con- 
tracts will embody a power - factor clause based on 80 per cent. 
minimum, penalties being imposed for lower power factor (probably 
5 per cent. between 70 and 80 per cent. power factor, 15 per cent. 
between 60 and 70 per cent. power factor, 25 per cent. between 
50 and 60 per cent. power factor, and 50 per cent. below 50 per 
cent. power factor. With the exception of the larger consumere, 
it is felt to be more economical to install large condensers in the 
aub-station than smaller condensers in consumers’ plant. The 
Boston Edison Co. is penalising power factor under 80 per cent. in 
the case of all consumers having 50 KW. or higher demand. 


The Review of the Foreign Press.— According to the 
Bulletin of the Federation of British Industries, arrangements 
have been made to continue the production of the Technical 
Supplement under private auspices. 


M 
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Electric Vehicle Progress.—We learn from our special 
correspondent that Milan, Italy, is shortly to be provided with 
a service of accumulator postal wagons, an innuential com- 
pany having been formed with .a capitai of 2,000,000 lire for 
the purpose. Ihe company will work the service and will 
extend its operations to other Italian cities. Turning to this 
country we nnd that the increasing popularity of the electric 
vehicle for public services is attesved ру particulars given ш 
the current issue of the Electric Vehicle. The Hove Corpora- 
tion Sanitary Committee has recommended the purchase of 
four electric tipping wagons (Edison) at a cost of 51,804 each, 
to be delivered by Christmas, 1919, for refuse collection pur- 
poses. The Edmonton Urban Council has resolved to use 
electric vehicles for the collection of house refuse, and has 
authorised application for a loan of £8,500 to defray the cost 
of the vehicles and charging plant. Mr. Cuthbert Brown 
(engineer) recommended^tne purchase of five electric vehicles 
at & cost of £1,304 each, and the provision of the requisite 
charging plant, estimated to cost 21,893. He advised that 
four of the vehicles be used for dust collection and the fifth 
for work on the roads. Southgate proposed to scrap its eight 
horses and vans and to have three electric vehicles to collect 
7,000 tons of dust. The life of a horse on the dust shoot was 
only two years. The Birmingham Council has decided to 
purchase 25 Edison accumulator electric dust carts for the 
collection of refuse in the city at a cost of £32,000. The 
tender from Edison Accumulators, Ltd., was the lowest sent 
in. Five vehicles will be handed over by the end of Septem- 
ber, nine by the end of October, and the remaining eleven 
will be available by the end of March next. Mr. J. P. Kemp, 
N.I.E.E., of Birmingham, states that ‘‘ with the exception of 
the Edison accumulators, the entire fleet will be constructed 
in this country with British materials and British labour, and 
the greater part of the order will be executed at the new 
Birmingham factory. Edison Accumulators, Ltd., has intro- 
duced into Birmingham a new industry, which will provide 
workpeople with remunerative employment. When anti- 
cipations are realised in the matter of introducing electric 
vehicles in place of horses for city work, the Edison accumu- 
lator itself (which has never hitherto been commercially 
manufactured in England) will actually be made in Birming- 
ham, under licence, providing an additional new industry 
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An UnusuaL ТҮРЕ OF ELECTRIC VEHICLE FOR THE CONVEYANCE 
OF COAL. 


in our city." In his annual report to the Glasgow Corpora- 
tion, Mr. W. Greig (Superintendent, Cleansing Гераса) 
si Within the experience of this department, the petro. 
vehicles have not proved entirely suitable for the work of 
refuse collection, the cost being considerably higher than that 
of either horse or electric traction. Electric vehicles, on the 
other hand, have given very satisfactory results, having been 
found efficient, reliable, economical, and easily driven. It is 
proposed to place a further order for ten electric machines.“ 

The Southgate U.D.C. has received sanction for a loan of 
£5,600 for the purchase of three electric dust-collecting 
vehicles, repayable in ten years. 


Water Power in France.— The great national scheme 
for the development of the hydraulic resources of France which 
18 now before the French Chamber has immense potentialities 
for the future of the electrical industry in that country. In 
the first place, its complete realisation will afford occupation 
or an entire generation of engineers and workmen, it will 
transform French agriculture, industry and commerce, and 
even tend to alter the bases of property. The introductory 
ideas set out by the reporter of ihe ill, M. Rerrier, deputy 
for the Isère, are informative in many aspects. Reviewin 
the hydraulic resources of other countries, he says althoug 
these estimations can only be really approximative, they 
nevertheless yield certain relative indications. Thus the aver- 
age flow water power of Norway is estimated at 7,500,000 н.Р.; 
Sweden, 6,750,000; Austria-Hungary, 6,750,000; Italy, 


5,500,000; Spain, 5,000,000; Switzerland, 1,500,000; Germany, 
1,450,000; and Great Britain, 963,000. France, with 9,000,000 
H. P., is, therefore, the richest country in waterfalls. Its resources 
are approximately divided as follows: — Alpes, 4, 500, 000 H. P.; 
Central Massif Vosges and Jura, 1,400,000; Pyrenees, 
2,000,000; and other districts, 500,000. Of these 9,000,000 
750,000 only were equipped in 1913, as follows: 350,00 H. p. 
in transmission of power and 400,000 н.р. in electrochemistry 
and electrometallurgy. France thus utilises only one tenth of her 
available power. In 1913 the capital employed in the hydro- 
electric industry totalled 800,000,000 fr., or 500,000,000 in the 
distribution of energy and 300,000,000 fr. in electrochemical 
and electrometallurgical undertakings. It has been pointed 
out that Germany and Switzerland make a much better use 
of their water power than France (81.5 per cent. and 95 per 
cent.), but M. Cohen questions the correctness of these state- 
ments, and emphasises the difficulty of obtaining exact re- 
turns. The French situation in 1913 may, however, be 
summed up thus: available power 9-10,000,000 H.P.; power 
used, 750,000 н.Р., or 8 per cent. Since the outbreak of the 
war remarkable progress has been made in the utilisation of 
French water resources. According to M. Cohen, between 
1916 and 1918 the water power utilised amounted to 450,000 
H.P.; in 1919, 125,000 н.р. was due to be completed; and in 
1920-1921, 275,000 H.P.; or a total of 850,000 m.e. The 
hydraulic power in 1921 would therefore be 1,600,000 R. p., or 
16 to 20 per cent. of the available power, such as it has been 
estimated to be. The division of these new powers, as be- 
hoves regions and industries, is as follows: Alpes, 433,000 
H.P.; Pyrenees, 185,000; Central plain, 200,000; Jura and 
Vosges, 35,000; West, 2,000. Divided by their special applica- 
tions these new forces give: Transmitted power, 308,000 H. P.; 
electrochemistry, 216,000; electrometallurgy, 326,000 H.P. The 
new capital invested in the hydro-electric industry amounts 
to 660,000,000 fr. In 1921 there will therefore be 1,460,000,000 
fr. employed in hydroelectric undertakings, or 865,000,000 
in transmission; 500,000,000 in electrochemistry and 
electrometallurgy ; and 95,000,000 in electric traction. These 
extremely remarkable results have been secured by the joint 
labours of 148 initiative and Government action. With 
regard to the latter, it is worth pointing out that the State 
owns and works three hydroelectric undertakings, one 
driving & munitions factory, another supplying a cyanide 
works with power, and a third for the service of the.city of 
Toulouse.—L’ Electricien. 


Sr Measurement of Frequency. — А device has been 
developed by Schering and Engelhardt at the Physikalisch- 
Technische Reichsanstalt for the accurate measurement of 
frequency. According to the Zeitschrift fur Instrumenten- 
kunde, of May last, a steel tuning fork 240 mm. long and 
4.6 by 7.6 mm. in section, 1s strongly magnetised, and a coil 
of 1,000 turns of 0.05 mm. copper wire wound on an iron 
core of 7.6 by 7.6 mm. section is placed between the ends 
of the prongs of the tuning fork. When the fork is oscillat- 
ing, alternating currents are induced in the coil, and these 
are led to a vibration galvanometer tuned to the frequency 
of oscillation of the fork. If, now, a weak alternating cur- 
rent of a frequency to be measured is passed through the 
galvanometer simultaneously .with the alternating current 
induced by the motion of the fork, the movement swings in 
a period corresponding to the beats produced by the super- 
posed alternating currents, and the frequency to be determined 
may be calculated by the frequency of the beats. The fork 
can be adjusted in frequency between 40 and 60 cycles a 
second by adjusting a movable weight, and a displacement 
of 1 mm. of this weight corresponds to an alteration in fre- 
quency of 0.94 cycle а second. Measurements can be made 
to an accuracy of about 0.1 per cent. Another instrument 
was constructed that is suitable for measuring frequencies 
between 140 and 1,000 cycles a second. This instrument is 
adjusted in frequency by an electro-magnetic method. 


Testing Ferrous Materials Magnetically.—An increasing 
number of students are giving attention to the subject of 
magnetic analysis as a method of testing ferrous material 
for quality. The subject attracts by its promise of meeting 
the demand for means of testing that does not require 
destruction of the specimen ; in other words, instead of etudy- 
ing a selected sample, a method is needed applicable to the 
material which is to go into actual use—a practical method 
in the full sense of the word. Five papers dealing with the 
progress already made in that direction were presented to 
the meeting of the American Society for Testing Materials 
in June, 1919. The extent to which work in magnetic analysis 
had been carried was a revelation to many present. Two 
generalisations were made: (1) that the principle that there 
18 à very close relationship between the magnetic and the 
mechanical characteristics of steel is established on a firm 
basis; and (2) that laboratory tests show that the commercial 
application of magnetic analysis to shop routine practice is 
practicable. As э summary of results it may be pointed 
out that magnetic analysis may be applied to the study 
of the effects of heat and mechanical treatments, and of the 
changes that take place during, or as & result of, alternating, 
repeated or continued stresses; that it may be used to detect 
flaws іп raw material, or in the finished product; that it 
may be used also, at least in part, as a method for testing 
high grade steel products, euch as cutlery, tools, springs, rails, 
and parts of automobiles.—Iron Age. 
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Electrical Endosmose.— The phenomena known ав 
electrical endosmose and cataphoresis, whereby matter in а 
very finely divided or colloidal state is capable of being 
influenced by an electrical potential, have many applications 
in commercial processes. Several processes are now perfected 
sufficiently to be considered from the commercial standpoint. 
One of the fields for the industrial use of osmosis is in the 
purification and de-watering of peat, kaolins, ball clays, fire- 
clays, low-grade marls, &c. The process consists in adding 
to clay suspensions very small quantities of a suitable elec- 
trolyte. The suspensions will then act in the following 
manner: On passing a direct current through such а sus- 
pension, the clay particles collect and adhere closely to the 
anode plate, the water collecting in а zone substantially free 
from clay round the cathode. Iinpurities in the original clay, 
euch as muscovite, biotite, felspar, quartz, pvrites, and other 
ininerals are either unaffected and settle out or are attracted 
to the cathode. 

The Osmosis Co. has developed improved machinery for 
the purpose of treating clay and similar materials о 
to this process, whereby it is possible to collect the puritiec 
clay from the slip, free from impurities. Moreover, the clay 
so collected contains only from 20 to 30 per cent. ‘of water, 
thereby greatly reducing the time and cost of drying. 

The commercial equipment for such a process consists of 
a blunger, settling tanks, and a rectangular trough in which 
is arranged horizontally a cylindrical metal anode. sur- 
rounded beneath the surface of the slip and at a short distance 
away from it by a cathode, through which, by some means 
of circulation, the clay slip is driven. The cylinder is made 
to revolve slowly, and, bv means of a scraper, the dried 
purified clay is collected. The improvement produced in the 
clay by the purification process hag: amongst others, it is 
claimed, the following results: Many low-grade and dis- 
coloured china clays, at present unusable, yield by this 
method both paper and penton clays. All china clays are 
improved in colour by this process. The process enables 
higher yields to be obtained from the matrix out of which 
the clay is washed, and also enables the clay to be divided 
into various grades of fineness. 

From шапу ordinary building-brick clavs, material suitable 
for the manufacture of terra- cotta and vitrified red tiles can 
be obtained. After the osmosis treatment the difference 
between the sintering and the decomposition temperature 
шау be increased by 100 per cent. or more, which enables 
such clays to be employed for purposes for which, in the 
natural state, they are not fitted. 

Practically all fireclays are rendered more plastic and more 
refractory by this treatment. The sintering temperature is 
reduced often by 200 or.300 degrees. This enables hard bricks 
to be obtained by burning at low temperature with consequent 
saving in fuel. Such bricks bave obtained their maximum 
contraction, and do not shrink when built into the furnace. 

For glass pots and glass tank blocks these dense highly 
aluminous vitrified osmosis clays are eminently suitable, par- 
ticularly as the pvritic iron is entirely removed. Saggars 
produced from purified low-grade marls have been found to 
ast two to three times as long as saggars made from the raw 
clay, and, pitting is entirely prevented. 

The treatment enables any ordinary red building-brick 
clay to be purified to such a degree that the purified clay can 
be used in the making of brown paper instead of mixtures 
of china clays and ochres. Many fireclays are sufficiently 
good in colour after the treatment to be fit for making 
evervthing except high-grade art papers. 

The company’s filter press (patented) has been devised to 
make use of the principle of electro-ostnosis. The press 0 15 
under a hydraulic pressure of about 5 or 10 lb. per sq. in. 
Moisture is driven out by electrical pressure, enabling water 
to be removed from very plastic materials. The advantages 
of the press are as follows : Its construction is simple; wear 
on the filter cloths is reduced, owing to the low hydraulic 
pressure; and the time of filtering is reduced. 

The filter press can be used for filtering commercially a 
number of substances of peat, clay, kaolins, and slimes ob- 
tained in the course-of chemical operations, the handling of 
which, at the present time, entails much trouble and incon- 
venience. 

It is possible to remove from a solution of gelatine the ash 
or inorganj mineral matter so that an ashless gelatine, suit- 
able for photographie purposes, can be obtained. Crude glue 
and glue-yielding substances can also be subjected to treat- 
ment by this process. The products so obtained have greatly 
improved properties. 


Improving the Quality of Gray lron by the Electric 
Furnace. —Mr. G. K. Elliott, in the Proceedings of the Ameri- 
can Electrochemical Society, says that all ordinary grades of 
gray iron—those with medium and high percentages of phos- 
phorus—cannot be melted more easily or more economically 
than in the cupola. From the standpoint of process alone. 
the cupola is almost impeccable; but from the high ground 
of product, it shows serious faults. The cupola is not a 
refining furnace. Supertenacious and solid iron demands 
either the elimination of the cupola or the introduction of а 
duplex process. For а superheating furnace, supplemental 
to the cupola, there are several eligible types, among which 
is the electric furnace. For really extraordinary castings Mr. 
Elliott believes the electric arc furnace presents the most 
promising possibilities. Experience in manufacture has in- 
dicated that the baeic-bottom electric arc furnace je the beet 


auxiliary for the cupola in a duplex process for the production 
of truly high-grade gray-iron castings. Carbon regulation, 
total as well as combined and graphitic, is possible to a most 
useful extent in the electric furnace, and the basic electric 
furnace removes most of the sulphur while the metal is being 
superheated. Another advantage is the possibility of making 
furnace additions of manganese and other elements for par- 
ticular purposes without having to expect more or less appre- 
viable losses; the manganese losses are mil. The electric 
furnace duplex process for gray iron i8 not recommended as 
a commercial practicability for ordinary iron castings under 
ordinary circumstances, but rather as а convenient and ex- 
tremely efficacious substitute for the cupola process for 
extraordinary castings or for хинен circumstances. 


Governing Steam and water Turbines Operating in 
Parallel.—A case is mentioned in. the Electrical Review, 
Chicago, in which trouble was experienced with, steam and 
water-driven generators operated in parallel, owing to the 
stean governors being considerably more sensitive and rapid 
in action than the water governors. The difficulty was over- 
come by introducing static friction to delay the action of the 
steam governors at the first instant of the change in load, 
without affecting materially the action once the change had 
actually occurred. However, the deliberate introduction ot 
friction introduces an element of danger. Also, the restrain- 
ing device accelerates wear and necessitates more frequent 
adjustment. It would be preferable to secure closer parallel 
operation by making the regulation of the steam governors 
as poor as that of the water governors. The steadying device 
applied to the steam governors is described as follows: A 
rgid beam parallels the governor beam (of the Curtis turbines 
of the General Electric vertical type), the pivot point being 
anchored to the frame. One end is connected to the base of 
the synchronising spring and the other is attached to a leather- 
faced clamp, which grips the rod connecting the governor 
beam to the floating lever. The clamp is fitted with an 
adjusting screw for varying the friction, and with a release 
so that it may be quickly disconnected. No dangerous ten- 
dency towards racing when dropping load suddenly has yet 
been observed, and the turbine load can be adjusted in in- 
crements as low as 50 KW. by the governor control in the 
operating gallery. 


Coal Transport Re-organisation Scheme. With a view 
to assisting in the restoration of normal conditions, it has 
been decided by the Board of Trade that the restrictions 
imposed on the transport of coal by rail under thé Coal 
Transport Reorganisation Scheme shall be suspended as from 
September Ist until further notice. In order to give effect 
to this decision à general permit has been issued, and it will 
not be necessary until further notice to apply for permits 
in individual cases after the above date. 'This decision does 
not affect the instructions at present in force to suppliers of 
coal as to the maintenance of supplies to their existing 
customers. 


French Railway Electrification.— An official summary 
has just been published in Waris of the report prepared by 
the members of the mission which recently paid a visit to 
the United States in order to investigate the question of 
electric railway working in that country. Ihe mission was 
appointed by the Government at the request of the Com- 
mittee of Investigation which is examming the schemes 
presented for the conversion to electric traction of 6,200 


niles of the systems of the Paris-Lyons and Mediterranean 


Railway, the Orleans Railway, and the Southern Railway. 
The report, which is signed by M. Mauduit, professor at the 
Faculte des Sciences of Nancy, refers first to the four systems 
in use on main lines throughout the world, namely, the 
monophase, the triphuse, the monotriphase, and the high- 
tension, direct current. The professor gives the prefer- 
ence to the last mentioned вузіеш, which 18 said to be yield- 
ing remarkable results on the Chicago, Milwaukee, and Saint 
Paul Railway; and the almost complete absence of distur- 
bances in telephone and telegraph lines through the use of 
direct current is claimed to render this system consider- 
ably superior to the others. It is considered impos- 
sible, however, to draw immediate conclusions from the 
working results in the United States, because the locomotives 
there are from two to three times more powerful than those 
in Europe, the goods trains are from two to three times 
longer, and the driving staff less numerous. As to the 
conditions under which electric traction would be more econo- 
mical than steam- locomotion, the report submits that this 
can only be ascertained by detailed calculations оу the 
companies, particularly by the results of the first sche 
carried out, and by having regard to the exact prices for 
coal. This is amplified by the statement that the economy 
will be specially considerable on lines having large declines 
and heavy traffic, whilst it is asserted to be probable that 
electric traction will be more onerous than steam locomotion 
on lines largely deviating from these conditions. Notwith- 
standing this unfavourable assumption, the report concludes 
that the increasing necessity for economising coal, combined 
with the great accessory advantages of electric traction, 
renders it essential for the initial works on the French 
railways to be executed as soon as possible in view of the 
progressive electrification of the most important lines of the 
railway companies previously mentioned. 
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Large Plant.— It is reported that a British firm is con- 
structing an electric generator of 40,000-H.P. capacity, a record 
size in this country for a single unit. The set is to be turbine 
driven, and is destined for an installation in a power station “ near” 
London. | i UR 

What is believed to be the largest jet condenser built, at any rate 
in this country, is designed to deal with 83,000 lb. of exhaust 
steam per hour, and to give 28 in. vacuum with cooling water at 
80° F. The injection water enters through 134 spray nozzles 
arranged in an annulus. The size may be judged from the fact 
that the body flange is no less than 10 ft. 2°5 in. in diameter. 
The condenser, built by Messrs. Hick, Hargreaves & Co., Bolton, 
is to go to the Edinburgh Corporation generating station. A 
large surface condenser for the Bradford Corporation 15,000-Kw. 
station is also in course of erection by the same firm. It is not the 
largest condenser on record, but it contains 29,500 sq. ft. of cooling 
surface, and is designed to give 28 in. of vacuum when passing 
200,000 Ib. of exhaust steam per hour, with a cooling water 
temperature of 80° Е. А second condenser of the вате size is in 
hand at the same works. The body of the condenser is made in 
four parts, and large machine-tool capacity was required to 
handle it. E | | | 

Some of the largeat electrically-driven reversing rolling mills at 
work and being erected in this country at the beginning of this 
year, were of the following sizes :— _ | 


Universal plate : 12,700 ” » 


Slze. Type. H. p. Drive. Make. 

38 in. Cogging . 8,800 Direct | Westinghouse 
80 ,, Cogging and finishing | 4,800/9,600 | Geared E.C.C. 

24 „ Bar 6,000/12,000 | Direct а 

32 „ Bar and billet 11,500 са Westinghouse 
40 ,, Cogging | 12,000 $5 B.T.H. 

40 „ Plate. 12,000 $5 = 

— —— —̃ ———̃ — 


. Yorkshire Electric Power Co. Staff Changes.—According 
to a report in the Dewsbury Reporter, a gathering of past and 
present members of the Yorkshire Electric Power Co.'s staff was 
held at Crow Nest Park, Dewsbury, recently, when the opportunity 
was taken to have the groups of those attending photographed as 
а souvenir, as, in consequence of various staff grievances, over 15, 
including several senior and long-service members, have arranged 
to leave the company’s service. In May the grievances were 
viewed a0 seriously by the staff that over 70 members then handed 
in their notices. Subsequently an agreement was arrived at with 
the board of directors and the management, as a result of which 
the notices were withdrawn. It, however, appears that matters 
have not improved, but rather have grown steadily worse. Tea 
was afterwards served in the old Mansion House, when the members 
were joined by friends, and after music, farewells and good wishes 
were expressed. | К. 

In the Forkskire Post of August 27th there appeared a manifesto 
from the E.P.E.A. with regard to the alleged grievances of the mem- 
bers of that organisation who are also members of the staff of the 
Yorkshire Electric [Power Co., fellowed by.the comments of the 
chairman of the company, Mr. A. G. Lupton. He stated that some 
time ago the company had in hand several large extensions, but owing 
to the introduction of the Electricity di dud iius these works had to 
be suspended for the time, and the dismissals were rendered neces- 
sary by the resulting reorganisation of the staff. With regard to 
the resignations, the directors had agreed with the E. P. E. A. to 
refer the question of increased wages to arbitration ; the company 
had already made additional payments, and the difference of opinion 
Was in respect of the inadequacy of these payments. The Minister 
of Labour was to appoint an arbitrator. ME 

On August 80th, in the same paper, a reply appeared, aigned by 
Mr. W. Arthur Jones, general secretary of the Association. He said 
that the negotiations were begun as the result of the resignation 
of 74 out of 75 members of the staff in May last, but no Agreement 
was reached, and on August 9th it was agreed to refer the question 
to arbitration. According to Mr. Jones, the Yorkshire Co. was one 
of 11 power compenies which on January 30th, 1919, agreed to pay 
the advances on the terms of the E.P.E.A. award (9,281), and was 
the only one with which the Association had had a dispute on this 
matter. The discontent is attributed to the attitude of the 
engineer and manager towards his technical staff. Mr. Jones 
states that at the Conference оп Angust 9th, after four hours’ dia- 
cussion, the directors informed the Association that they pro- 
posed "to do nothing." Altogether there were 15 resignations, all 
of which, except two, were given without having another appoint- 
ment in view. UM 


Fire.—AÀ fire broke out between 3 and 4 o'clock on- 


Sunday morning at the Broughton Copper Co.'s worka, Salford. 
The outbreak was confined to one section of the buildings, which 
was completely gutted. The damage is considerable. The cause 
of the outbreak is unknown. 


Fatality.—Mr. Walter Eckersley (43), cotton spinner, 
Leigh, Lancashire, died at his residence, last week, from electricshock. 
He had been unwell,and was making preparations for & bath. He 
connected an electric vibrator to a lampholder and stepped into the 
water, received a shock, and fell unconscious. Servants knocked 
the vibrator out of Мг. Eckersley's hand, sustaining an electric 
shock in eo doing. A doctor was called, and artificial respiration 
was tried for a long time, but without success. It was found that 
the insulation of tho lead connected to the vibrator was defective, 
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Institution and Lecture Notes.—Electricity Supply Com- 
mercial Associatiofí.—Maas meetings will be held next week at 
Manchester (September 8th), Leeds (September 9th), Liverpool 
(September 11th), and Birmingham (September 13th), at which the 
general secretary will explain the objects and constitution of the 
Association to all who are interested and eligible for membership. 
Particulars appear in our advertisement pages to-day. 

` Sonth African Institution of Engineers.—Mr. W. Elsdon Dew, 
M. I. E. E., in his inaugural address as President, alluded to the 
industrial and economic situation, and said they spoke of labour 
and labour demands with bated breath ; but labour leaders realised, 
or should do so, that those demands might upeet the whole economic 
position, that a high wage acale did no good if labour was not at 
work, and if temporarily successful advances were gained in wage 
scales they brought no ultimate benefit to the community at large, 
Or to oneself in particular, if there was no work todo. It was 
evident that labour did not realise that the total dividend paid in 
mining, and any industrial concern, was but a very small per- 
centage of the total turnover which had to be paid out in wages to 
workmen. Until labour had learned, and waa able to weigh up, 
what such changes in wages bills would ultimately mean to tlie 
industry concerned, whether it were mining, manufacturing, or 
agricultural, all misunderstandings would lead them to difficult 
positiona.— S.A. Mining and Engineering Journal. 


Appointments Vacant.—Assistant distribution superin- 
tendent for street lighting, &c. (£250), for the Wolverhampton 
Corporation Electricity Department ; power house superintendent 
(£400), for the Stoke-on-Trent Electricity Works ; instructors in 
electrical installation work and electrical engineering, for the East 
Ham B.C. Education Committee ; cable jointer, for the Clacton-on- 
Sea U.D.C. Electricity Works ; switchboard attendant (828. 6d.), 
for the Stockport Electricity Department ; junior mains assistant 
(858.), for the Rochdale Corporation Electricity Works; chief 
engineer and manager (£400 + 10s. per day temporary allowance), 
for the Dar-es-Salaam Government Electric Power Plant; meter 
tester (£230), for the Wolverhampton Corporation Electricity 
Department; shift engineer. (798. 6d.) for the Peterborough 
Corporation Electricity Depsrtment; borough electrical engineer 
(£550), for the Doncaster Corporation. See our advertisement 
pages to-day. | | | . ' 


Enquiries.—Makers of an electrically-heated coffee roaster ; 
machines for insulating armature core disks ; wire heating ele- 
ments in substitution for radiator lamps; Barkers’ silent knight 
vibro-massage machine; and electrical: trepanning machines for 
cutting plates for side-lights on ships, are asked for. i 


An Electrically-driven Tube Mill.—With reference to 
the article on this subject in our issue of August 15th, in which it 
was suggested that this was the first instanoe in which a Pilger 
mill had been electrically driven, Messrs. Howell & Co., Ltd., of the 
Sheffield Tube Works and Brook Steel Works, inform us that they 
have been driving a Pilger mill electrical] y for over seven years. 


Educational.— UNIVERSITY oF LoNnDON.—GOLDSMITHS’ 
COLLEGE ENGINEERING AND BUILDING DEPARTMENTS.—The new 
session commences September 22nd. For particulars see our 
advertisement pages to-day. · | 


Ship Salvage.—A new method of attaching wire hawsers 
to the hulls of sunken vessels, where a diver cannot pass them 
under, called the limpet system, is described in Marine Engineering, 
of Toronto. The limpet is a soft iron body, carrying a number of 
drill taps driven by small motors, the current being supplied from 
the salvage vessel. The limpet is lowered until it comes in contact 


with the hull of the vessel, when it is magnetised, causing it to 


cling to the plates. The drills are then started, and after running 
& predetermined length of time the current is switched off. the 
limpet is hauled to the surface, and the drills are left tightly 
fastened in the ship's hull. The ends of these drills are formed 


7 


into eyes, to which the hawsers can be attached... , ' 


Water-Cooling Coal Stacks.— Water is generally unsatis- 
factory in extinguishing fires in coal stacks. A case is mentioned 
in the Electrical Review, of Chicago, in which different kinds of 
coal were mixed, and, of necessity, stacked to a depth of 30 ft. and 
over. The coal pile represented about 45,000 tons, and a fire broke 
out in the bottom centre of the stack. Several iron pipes 2 in. in 
diameter were sunk from the top to the bottom of the pile, their 
upper ends then being connected to fire hose. The city water 
supply was connected, and after 48 hours the fire was extinguished. 
Satisfactory results have been obtained since the fire, by driving a 
14-і, iron rod from top to bottom of the pile at intervals of 3 ft. 
each way. It is found that when the rod is removed, it leaves a 
clear hole the full depth of the pile, and provides eufficient ventila- 
tion to keep the temperature within safe limits. 


Engineers’ Wages.—Convened by the Amalgamated 
Society of Engineers, a private oonference of Unions in the 
engineering industry was held at the Central Hall, Westminster, 
on September 2nd, to discuss the question of renewing the applica- 
tion for an advance of 158. per week and the procedure to be 
adopted. It was decided to approach the Minister of Labour to 
receive & deputation of the trades represented at the conference. 
in regard to the dissatisfaction created by the last award, and also 
with a view to securing a further extension of the temporary 
Wages Regulation Act, which expires automatically in November. 


LI 
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Tramway Goods Traffic in Germany.—During the war, 
owing to congestion on the railways in Germany, attempts 
were made to organise the transit of merchandise and other 
goods, light and heavy, on the various tramway systems. So 
successful has this been that it is proposed to continue this 
method of transport in some towns during peace, says the 
Zeitschrift des Vereines deutscher Ingenieure. Various methods 
of conveyance were followed: (1) ordinary street cars either 
alone or with trailers attached; (2) electric street locomotives, 
the official inspection cars sometimes being converted for the 
purpose; (3) in certain cases the railway wagons were either 
run direct on the tramway tracks or were placed on epecial 
trolleys of the proper gauge of the track. The goods carried 
by this means consisted at first only of building material and 
gear for the tramway systems themselves, this material being 
brought from the railway stations and distributed to definite 
points. The method was then extended to coal haulage and 
the transport of ashes, &c., from gas and electricity etations. 
Certain tramway companies undertook the cartage of milk 
from the railway stations to the depots, and also the carrying 
of hot meals from the different communal kitchens. The 
collection and delivery of single packages was, generally, not 
undertaken. It is stated that the times of goods transport 
can be made to fit in with the ordinary passenger traffic. It 
is always advisable to dispatch the goods traffic before the 
passenger traffic. The arrangement of couplings for the 
special trailer cars. &c., is easily arranged, special couplings 
being provided where the coupling centre of the two care 
varies greatly. The speed of travel of the goods cars running 
om the tramway rails is ordinarilv the same as for passenger 
cars. The taking of curves and the provision of proper brakes 
on the trailed vehicles require careful consideration. 'The 
"train attendants” are usuallv provided by the tramway 
companies or administrations; while the transit of mails, &c.. 
is generally euperintended Бу the postal authorities. The 
largest Berlin tramway hauled as many as three postal vans 
with one tractor car. and during the operation of the scheme 
conveyed millions of parcels, &c.. to and from the railway 
etations. Some aspects of the cost of this method of haulage 
and of the different tariffs in vogue during the war are then 
discussed bv the author. Summing up his article, he states 
that a number of tramway companies have already introduced 
the conveyance of goods on their svstems. thus helping out 
the shortage of draucht animals. Railway trucks are unloaded 
more rapidly, and thus released earlier. The author believes 
also that many tramway companies could improve their 
financial results hv dealing with goods traffic, provided they 
arranged this traffic in hours of non-congestion or at night.— 
Technical Supplement to the Review of the Foreign Press. 
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REVIEWS. 


Physical Laboratory Experiments for Engineering Studenta. 
By S. SHELDON and E. Hausmann. London: Constable 
and Co., 1919. Part I., Mechanics, sound, light, and heat. 
Pp. 134; 40 diagrams. 6s. net. 


Altbough published in this country by Messrs. Constable, 
this little manual is an American production by two professora 
of physics in New York. It was prepared originally for the 
engineering students of the Brooklyn Polytechnic Institute, 
but has now achieved a much wider popularity as a result of 
its publication in book form on both sides of the Atlantic. 

Part 1 consists of a course of 30 practical exercises, eac 
designed to occupy three hours in the physics laboratory. 
It is claimed that each experiment has a close connection with 
engineering work; that each is self-contained; and that the 
theory given in connection with the experiments 18 intended 
to inspire the student to think, all of which is excellent. The 
first thirteen experiments deal with measurements in general 
physics ranging from the estimation of areas by the planimeter 
to calibrating a Venturi meter. There are then nine experi- 
ments in heat, including such practical work as estimation 
of heats of combustion of fuels and thermal conductivity of 
metals, followed by eight exercises in light dealing with prisms, 
lenses, optical instruments, and photometry. Each experiment 
includes a paragraph indicating the object of the test, a brief 
note on the theory of the method, a description and illustration 
of the apparatus employed, full instructions as to procedure 
and tabulation of results, and a suggestive paragraph in 
which conclusions are drawn or hinted at. 


Perhaps the most striking fact about this set of experiments · 


js that in a short course of 30 laboratory periods the student 
handles practically every essential form of physical measuring 
instrument. A list of these is thoroughly indicative of the 
value of the course, for. in every case so far as we can discern, 
the authors insist upon the instrument being used properly 
and intelligently: spherometer, micrometer-calliper, vernier 
calliner, planimeter, stop-watch. balance, ecleroscope. testing 
machine. extensometer. barometer. thermometer, hvgrometer, 
calorimeter. spectrometer. optical bench, cathetometer, micro- 
scope. interferometer. diffraction grating, photometer. It can 
eafelv be assumed that the engineering student who has been 
taught to use these with intelligence and accuracy has the 
foundations of his physics well and truly laid. 

In writing euch a book the difficulty alwavs arises as to 
whether it is advisable to describe narticular forms of instru- 
ment or to retain a general form of treatment, and thus run 


the risk of becoming vague and indefinite. Our authors have 
here decided in favour of the former course; this naturally 
limits the use of the book to laboratories with similar equip- 
ment, but it has a compensating advantage in that there 18 
no fear of ambiguity. All laboratories will, of course, possess 
most of the apparatus described (much of which we ure 
delighted to notice comes from British instrument makers), 
but the Attwood’s machine depicted in fig. 6, the sclero- 
scope, the effusiometer, and the particular types of ophthalmo- 
meter and photometer described in the text are not invariably 
present even in a well equipped laboratory. 

But some such limitations must attach to every book of this 
kind, and it would be invidious to criticise where so much is 
excellent. We shall certainly look forward to the issue of 
Part 2 with considerable interest; a book comprising а cor- 
responding course of magnetic and electrical experiments 
should be of value in technical institutions in this country. 

This volume is well produced, adequately indexed, and hae 
a useful appendix of tables of physical constants. 


Elementary Lessons in Electricity for Bioscope Operators. By 
L. CaLtscH, A. M. Inst. C. E., A. M. I. E. E. London: Bioscope 
Publishing Co., Ltd. Pp. x. + 133; 35 figs. Price 3s. 6d. 


net. 


The contents of this little book appeared in The Bioscope 
last year, and are intended to impart to the operator a general 
knowledge of the fundamental principles of the eubject, with- 
out going too deeply into it. The author writes clearly and 
accurately, and within a small compass has contrived to cover 
a remarkably wide field with considerable skill. How far the 
book will be euccessful in its aim depends mainly upon the 
mental qualifications of its readers, which will naturally vary 
between wide limits; the author has done his best, with 
hydraulic analogies and simple diagrams, to enlighten the 


- student, and while we think he might with advantage have 


omitted certain sections which are not likely to help the 
bioscope operator, and that some of the illustrations are rather 
roughly executed, on the whole we must congratulate him on 
the production of a verv readable and instructive introduction 
to the study of electricity. 


See ee 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected. with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to Авер readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Darwen T.C. 
has increased the salary of Mr. Е. M. FLETCHER, electrical 
engineer, to £400 per annum, and that of Mr. G. A. NEWSOME, 
trainways manager, to 4350. 

Mr. A. ANDERSON, manager of the Oldham, Ashton, and 
Hyde Electric Tramway Co., has been appointed to take up 
a similar position at Peterborough, with the Peterborough 
Electric Traction Co. 

The salary of Mr. J. Н. THompson, borough electrical en- 
gineer, Colne, in common with other officials, is to be in- 
creased by £60 per annum as from July Ist last. 

On Friday last, at а dinner rad smoking concert given in 
his honour, Mr. EpGar Mox«^s, deputy electrical engineer, 
was presented with a handsome mahogany timepiece, together 
with a gold brooch set with pearls to Mrs. Moxon, subscribed 
for by the staff and employés of the Blackburn electricity 
works, on his leaving to take up his duties as chief electrical 
engineer to the South Shields Corporation. Councillor C. 
Higham, vice-chairman of the Electricity Committee, who 
made the presentation, spoke in terms of highest praise of 
Mr. Moxon’s 15 years’ service with the Blackburn Electricity 
Department. Mr. Wheelwright, chief electrical engineer, 
who presided over the smoking concert, expressed his keen 
appreciation of Mr. Moxon's services and co-operation in the 
numerous schemes with which they had been associated. 

On August 22nd, in the tramway employés! recreation rooms, 
Musselburgh, a presentation was made to the chief clerk. 
Mr. W. H. Grrre, on his marriage. Mr. Smalley. traffic 
superintendent, presided, and Mr. Babb, engineer and mana- 
ger. made the presentation. which consisted of a case of 
cutlery. Mr. Small, car shed foreman, also spoke, and the 
evening ended with an impromptu smoking concert. 


‚ General.—Sir Benjamin Johnson has tendered his resigna. 
tion as Director-General of Factories, and the Ministry of 
Munitions has appointed Mr. E. C. Given to succeed him. 

Prof. То$ЕРН Ernest PrrAvEL, D. Sc., F.R.S.. M.I.M.E., 
&c., Professor of Engineering and Director of the Whitworth 
Jaboratory at Manchester University, has been appointed 
director of the National Phvsical Laboratory, in succession to 
Sir Richard Glazebrook, C. B.. F.R.S.. who, after holding the 
directorship for 29 vears, retires on reaching the age limit, 65, 
on September 18th. 

Lieutenant R. H. QriNTON, Hants Fortress Engineers, has 
relinquished his commission owing to the severitv of wounds 
which he received in action last vear. Tjent. Quinton waa 
eommiseioned in the rey ment in August, 1915. and posted to 
No. 4 Company. whicl is the Electric Light Company of 


. the corps. He saw much. service overseas in the fighting of 


1916-17-18, and got his second star in June, 1916. 


„. —— 
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Second Lieutenant J. А. Mercar, Tyne Electrical Engi- 
neers, has been promoted lieutenant. He was commissioned 
in the corps in February of last year. 

Mr. R. C. Аткілѕом, Assoc. M. Inst. C. E., A. M. I. E. E., 
A. M. I. Mech. E., who has for the last seven years held the 
appointment of superintendent of the power station con- 
struction department of the Yorkshire Electric Power Co. 
has joined the firm of E. L. Thorp & Co. (late Shepherd and 
Watney), consulting engineers, of 32, Greek Street Chambers, 
Leeds. The firm will in future practise under the title of 
"Thorp & Atkinson at the same address, and will continue 
to advise upon the application of electrical power to industrial 
ро and the production of low power costs and economy of 

uel. 

Major EDwARD Е. RENDELL, Б.Е. (T.), is shortly returnin 
to South Africa to the Victoria Falls Power Co., from whic 
company he was released on indefinite leave to join the 
Forces. Major Rendell obtained a commission in the Tyne 
Electrical Engineers, and was later promoted Acting Major in 
the Corps of Royal Engineers. For his services in France 
he was awarded the Military Cross, was twice mentioned in 
dispatches, and was decorated with the rank of a Cavalier 
of the Militarv Order of Avis of Portugal. 

Mr. Н. E. MeRKRELL has been appointed manager of the elec- 
trical branch of Messrs. Singleton, Benda & Co., Ltd., London. 

Messrs. Balfour, Beatty & Co., Ltd., inform us that Mr. Eric 
BERGSTROM has been appointed by them to take charge of their 
hydro-electric department. 


Obituary.—Mn. Н. Hosxinc.—The death has occurred of 
Mr. Henry Hosking, who was for ten years on the staff of 
the General Electric Co. at Witton, Birmingham. He was 
68 years of age, and was previously in business at Aberyst- 
wyth with the late Mr. Miller as an enamelled slate manu- 


facturer. SR E: 


NEW COMPANIES REGISTERED, 


Ward & Co. (Dewsburv), Ltd. (158,233) .— Private com- 
puny. Registered August 25th. Capital, £10, in £1 shares. To carry on 
the business of motor, mechanical, electrical and рс engineers, &с. The 
first directors are: H. Ward, 2, Ash Grove, Earlsheaton, Dewsbury, electrical 
engineer; J. Н. Ward, The Gables, Wakefield Road, Dewsbury, surveyor; 
€. E. Wood, The Gables, Wakefield Road, Dewsbury, cashier. Solicitor : 

E. Peace, Bond Street, Dewsbury. Secretary: C. E. Wood Registered 
otfice: Brewery Lane, Thornhill Lees, Dewsbury. 


Clark's Neo-Electric Devices, Ltd. (158,199) Private 
company. Registered August 23rd. Capital, £1,012 105. in 1,000 ordinary 
shares of £l each and 250 deferred shares of ls. each. - To carry on the 
business of civil, mechanical, electrical, hydraulic, gas, heating, ventilating, 
and general engineers, &c. The subscribers (each with one ordinary share) 
are: Н. Е. Perry, 8, Park Grove Road, Leytonstone, Е.11, cashier; С. C. 
Baldock, 54, Stroud Road, Forest Gate, E.7, solicitor's clerk. The sub- 
scribers are to appoint the first directors. Registered office: 9, St. Helen's 
Place, Я 


е 1 

Dick's Asbestos Co., Ltd. (158,272).— Private company. 
Registered August 27th. Capital, £100,000 in £1 shares. To take over the 
business of Dick's Asbestos Co. carried on by W. F. Dick at 47, Fenchurch 
Street, E.C., and to carry on the business of manufacturers of and dealers 
in asbestos, fibres, non-conducting coverings, asbestos bricks and cements, 
engine and pump packings, * Dick's Universal Packing," asbestos tape and 
joints, canvas and І.К. packings, Dick's “© Bestorite "" jointing, india-rubber 
shecting and insertion, asbestos clothing and gloves, Dick's Parme packing, 
&c. The subscribers (each with one share) are: W . Dick, 47, Fenchurch 
Street, E.C., asbestos. manufacturer; F. R. Williams, 47, Fenchurch Street, 

C. works manager; L. L. Mortlock, 47, Fenchurch Street, E.C., sales 
manager. The first directors are: W. F. Dick (governing director), F. R. 
Williams and L. L. Mortlock. Registered office: 47, Fenchurch Street, E.C.3. 


Chipperfield, Ltd. (158,088).—Private company. Regis- 
tered August 20th. Capital, £1,000 in €1 shares. To take over the business 
oí an electrical engineer carried on by Е. Chipperfield at Oulton Broad, 
Suffolk. The subscribers (each with one share) are: C. Chipperfield, 1, Flora 
Villas, Victoria Road, Oulton Broad, electrical engineer; O. G. Scarle, 1, 
Fern Cottages, Bridge Road, Oulton Broad, electrical engineer; F. Chipper- 
field, 69, Worthing Road, Lowestoft, accountant; Mrs. A. Chipperfield, 1, 
Flora Villas, Victoria Road, Oulton Broad. The first directors are: F. 
Chipperfield, С. Chipperfield and О. G. Havers, 14, 
Bank Strcet, Norwich. 


Scarle. Solicitor: D. 


: OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Ever-Ready Co., Ltd. (127.632).— Capital, 
£200.000 in 115.000 ordinary and 85,000 preference shares of £1 each. Re- 
turn dated June 13th, 1919. All shares taken up. £85,000 paid on the pre- 
ference. £115,000 considered as paid on the ordinary. Mortgages and charges 
ril. 


Chiswick Electricity Supply Co., Ltd. (38,854).— Capital, 
£100,000 in £1 shares. Return dated June 4th. 1919. 62,800 ordinary shares 
taken up. £62,800 paid. Mortgages and charges £78,700. ‘ : 


Brisbane Electric Tramways Investment Co., Ltd. 
'67,А53›.—Сариа!, £975.000 in 75,000 preference and 120,000, ordinary shares 
of £5 each. Return dated June llth. 1919. All shares taken up 2150.120 
paid on 30,024 ordinary shares 824.880 considered as paid on 75.000 pre- 
ference and 89,976 ordinary. Mortgages and charges, £450.000. 


Burv Electrical Plant Co.. Ltd.—Mortgage on Monitor 
Works, Pheenix Street, Burv, registered Julv 15th, 1919, to secure all moneys 
due or to become due from company to L.J.C. and M. Bank. 


Brotherton Tubes & Conduits, Ltd.—Satisfaction in full 
registered July llth, 1919, of charge for £6,650, registered September 26th, 
3914. : 


Power Engineering Co., Ltd.—Issue registered July 21st, 
1919, of £1,000 debentures, part of series of £11,500 already registered. 


CITY NOTES. 


| The report of the directors of the 
Brown, Boveri Société Anonyme Brown, Boveri & Cie, of 
Co. Baden, Switzerland, to which reference 
was made briefly in our last issue, deals 
with the financial year ended on March 3lst, 1919. It states 
that the year for a large part was still under the influence 
of the circumstances of the war. Orders in adequate num- 
bers and at advantageous prices were received from abroad. 
On the other hand, a fairly rapid fall took place in the prices 
of certain materials, and this caused a substantial depreciation 
of the company's large stocks and of some of the products in 
course of manufacture and already finished. Foreign ex- 
changes, particularly the German and Austrian, also experi- 
enced exceptional depreciation, and account had been taken 
of this fact in the preparation of the balance sheet. Not- 
withstanding the gen conviction prevailing in Switzerland 
that the country had & pressing need for the more rapid 
utilisation of the water powers, no progress in this direction 
could be recorded. y & smal number of installations 
commenced during the war were in course of execution, and 
the preparation of new schemes was only effected slowly and 
with difficulty owing to the obstacles standing in the way. 
Among the difficulties, special mention was made of the 
enormous expenditure on new installations and the trouble 
experienced in raising new capital. Sale prices were still 
very high, and the expenses for ealaries and wages at the 
Swiss works had risen dunng the war from about £320,000 
to £640,000 per annum for the same number of the personnel, . 
while, on the other hand, the production underwent a con- 
siderable diminution. The wages of the workmen during that 
period increased on the average by 115 per cent. for skilled 
men and by 135 per cent. for unskilled labour. The directors 
state that after a long interruption they are able to give 
details respecting the company’s undertakings in other 
countries. That which had experienced the greatest develop- 
ment during the war was the Compagnie Electro-Mecanique 
of Paris, whose share capital was raised to £400,000 just before 
the outbreak of the war. Since then the capital had been 
increased by £200,000, together with a loan of £400,000, and 
& further augmentation was in progress The company's 
dividend in recent years had reached the pre-war rate of 
8 per cent. In the case of the Technomasio Italiano Brown- 
Boveri, of Milan, it had been ible to manage with the 
modest capital of £240,000 until a few months ago, when 
it was put up to £480,000. The dividend in the past few 
vears had been advanced to 8 per cent., which was the 
maximum authorised in Italy during the war. The capital 
of Brown, Boveri & Co., of Mannheim, had remained at 
,000,000 marks, and the company had distributed 15 per 
cent. for 1916-17 and 1917-18, but & reduction would be made 
for the past year. The Isaria Meter Works, of Munich, had 
raised its capital from 2,200,000 marks to 2,750,000 marks 
during the war, and its dividends to 15 per cent. Proceeding 
to refer to the Norwegian company—the A. S. Norsk Elek- 
trisk & Brown-Boveri, of Christiania—the report states that 
the share capital was increased from 2,000,000 to 4,000,000 
crowns, and the company had paid 10 per cent in each of 
the past three years. The business developed considerably 
during the war, and the degree of activity in Norway was 
still satisfactory. In the case of the Austrian Brown-Boveri 
Werke, of Vienna, the capital had been raised from 4,500,000 
crowns to 8,500,000 crowns, the result being that the pre- 
ponderating influence had passed into other hands. The sales 
companies in Holland and Spain—the N. У. Electriceits 
Maatschappij ''Electrostroom," of Rotterdam, and the 
Sociedad Espanola de Electricidad Brown-Boveri, of Madrid— 
had worked particularly well during the war. On the other 
hand, the business of Brown, Boveri & Co., Ltd., of 
London, had been very quiet, and the S. A. Belge 
Brown-Boveri, of Brussels, was only able to resume 
full activity after the evacuation of Belgium by the 
Germans, whilst the resumption of business in Russia 
would be confronted with extraordinarv difficulties. Coming 
to consider the company's Swiss interests, the report 
first refers to the Alioth Electricity Co., of Basle, and the 
Gleichrichter A.G., of Glarus. The latter is claimed to he 
the only undertaking which has succeeded in constructing 
large rectifiers capable of working and having a capacity of 
several hundreds of xw. The Scintilla S. A., of Soleure. 
makers of magnetos, the Motor Co., of Baden, and a 
refrigerating machine company of Glarus complete the list 
of interests in Switzerland. An abstract of the accounts, 
indicating a dividend of 9 per cent., as in 1917-18, was given 
in our last issue. It is now proposed to increase the share 
capital from £1,440,000 to £2,000,000, although an amount 
of £480,000 is to be raised as a first instalment. | 


The half-yearly meeting was held at 
Newcastle-on-Tvne on August 27th. Dr. 
J. T. Merz, who presided, said that their 
profits for the year were £6.943, and it. 
was pleasing to note that their traffic 
receints showed an increase of £2.387. The half-vear just 
ended had been. a particularly arduous one. All sorts of 
things had been altered. and in every direction they had been 
faced with new difficulties. The hardships of war had ceased, 
but to a great extent the hardships of peace had. so far, been 
almost as great. Not the least of their troubles had been 
the number of holidays which had increased that class of 
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traffic, but had reduced their ordinary traffic. He referred 
to the proposal to transfer £2,500 to the credit of reserve 
for renewals, depreciation, &c., and remarked that that fund 
had now nearly reached £40,000, which they would have to 
deal with.in.connection with the problem of relaying the 
track when the time caine for the work. to.be done. 

FEE ^. . —— eo cm xo» 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :—. 

General Electric Co., Ltd.—25,000 ordinary shares of £] 
each, fully paid, Nos. 1,200,001 to 1,225,000. and 155.790 six 
and a-half per cent. cumulative preference shares of £1 cach, 
fully paid, Nos. 1,500,001 to 1,655,790. 


South Metropolitan Electric Light & Power Co., Ltd. 
Warrants for dividends on the 7 per cent. cumulative first 
preference shares, and the 6 per cent. cumulative second 
preference shares, for the half-year ended June 30th, 1919, 
have been posted. 


Victoria Falls & Transvaal Power Co.—According to the 
Financier the net earnings, including those of the Rand Mines 
Power Supply Co., Ltd., for the quarter ended June 30th 
amounted to £221,656 before providing for taxation in боп 
Africa.and the United Kingdom. TO 

` Newcastle-upon-Tyne Electric Supply Co.—Intcrim divi- 
dend of 2} per cent. on the preference and ordinary shares, 
less tax. "s S 

Brazilian Traction, Light & Power.—Quarterly dividend 
of 14 per cent. on the fully-paid cuinulative preference shares. 

City of London Electric Lighting.—Interim dividend of 
6 per. cent. per annum, less tax, on ordinary shares. 


Trafford Park Estates, Ltd.—Dividend 7 per cent.; carry 
forward £60,365. 


STOCKS AND SHARES. 
| TUESDAY EVENING. 

‘THERE are only two live markets in the Stock Exchange at 
the beginning of the week, Home Railway stocks to wit and 
rubber shares. Interest in other issues proved entirely sub- 
servient to that which developed, with remarkable sudden- 
ness, in these two departments. Rubber shares came along 
with a boisterous rush, thanks to the recovery, albeit small, 
in the price of the produee. Home Railway stocks attracted 
more sober interest because of the better outlook in the 
labour world. This drew investors to the consideration of the 
handsome yields offered by Home Railway stocks at existing 
levels. With present dividends practically guaranteed for at 
least another three years, the investor succumbed to the at- 
tractions of the market, and prices have risen materially. The 
buying turned mainly to investment stocks affording good 
returns on the money, and other shares were sold to make 
room for these. "Underground Electric £10 shares accordingly 
went back to 31. The company’s 6 per cent. income bonds 
were quoted ex £2 interest on Monday last, and now stand 
at 954. If we assume the interest at the full 6 per cent., the 
return at this price comes to £6 6s. 4d. per cent. on the 
money, and as it is paid free of tax, this is equivalent to 
9 per cent. on the money. allowing for tax at 6s. in the £. 
It is to be remembered. of course, that the bonds are depen- 
dent upon the income for each vear, and the interest j& not 
cumulative. Metropolitans are 24 and Districts 14 higher on 
the week. 

. Marconis are a dull and heavy market. A fresh fall of 5s. 
in the price is associated with sales by stale holders. 
exasperated that the public should not have come in to buy 
the shares after the first disappointment had worn off in con- 
nection with the award made to the company against the 
Governinent. While the parent shares have been giving way, 
Marconi Marines held their ground, and after being down to 
2$. recovered to the present price of 3. It was pointed out 
here, some little while back, that people who studied the 
market closely were disposed to regard Marconi Marines as 
more attractive than the shares of the parent undertaking. 
The latter have gone back considerably, while Marines“ 
kept tolerably firm, and a quiet improvement appears to be 
not unlikely. 

Dealers in electric lighting shares continue to maintain that 
they have buying orders for fair lines, but, again, the price 
movements do not reflect much support. Citv of London 
ordinary rose à on declaration of an interim dividend of 6s. 
per share, but the preference eased off, and County ordinary 
nre another 2s. 6d. down. Metropolitan ordinary have gained 
à; the shares pay very well on the money. and anv which 
come to market find ready buvers. South Metropolitan nre- 
ference. and several others. are quoted ex dividend. Just 
latelv an improvement has been scored in various London gas 
stocks, and it may be that electricitv shares will prove the 
next to receive a measure of investment support. Stock Ех. 
change markets are revolving in curious circles just. now, 
and one department after another receives its turn of pro- 
minence. 

„ Cable shares are quiet, the onlv change being a rise of 10s. 
in Anglo-American preferred. The Eastern Telegraph Com- 
pany notifies that the contemplated reductions in rates have 

n suspended. pending further arrangements with the 


b 


— є a 


Governments interested. Henley’s are a better market, 
recovering their dividend, and 1-16 in addition. Direct 
United States at 41 show a decline 

British Westinghouse preference maintain their remarkable 
rise at 34, and the ordinary shares аге 355. A good many 


hundred Crompton preference have changed hands in the last 


few days, on the basis of 288. 6d. 


Ihe ordinary can be 
bought at 21s. 6d. British Insulated have risen 4 to 2 3-16, 
and a rally of 5s. lifted Castner Kellners to 24. 

The Mexican President anounces a Claims Commission for 


‘Indemnification’ in connection with damages resulting from 


recent revolutions in Mexico. It is stated that the Commis- 


‘sion will admit of any proof humanly reasonable,“ Strange 


—or perhaps not so strange—to relate, this magnanimous 


‘declaration has left the Stock Exchange cold. There has been 


no mad rush to buy Mexican Utilities. On the contrary, 
Mexican Light and Power first mortgage bonds are 2 lower, 


а truly melancholy commentary upon the lack of appreciation 


little lower at 9s. За. 


towards such a generous spasm on the part of President 
Carranza. Foreign traction issues are dull as a whole. In 
the Indian list, Bombay Electric £10 ordinary have risen to 


‘the amazing price of 65. British Columbia Electric stocks 


are heavy. Adelaide Electric old. preference have gone back 
to 44, which is, however, ex dividend. The new 5 per cents. 
keep steady at 19s. 6d., while the partly-paid are relatively а 
Manila Electric Capital stock has 
dropped rather sharply to 82}.- Victoria Falls ordinary are 


just below 20s., and the preference remain at 25s. 


Rubber shares enjoy such a boomlet as takes the wind out 


of the sails of oil and other erstwhile popular industrials. No 


. frosh developments of any consequence have occurred amongst 


armament, iron, coal or steel shares. 


BHARB LIST OF ELECTRICAL COMPANIES. 
Номв N. normorrr Compans ' 


о Dividend ` Price 
— Bep. 9, Yield 
1917. 1918, 1919. Rise or fall. p.o. 
peer eee өө eo 30 8 6xd — 46 18 € 
Charing Cross ee ee 4 4 21 — 7 5 6 
do. do. do. éd Pret... 4 4g B — à 710 0 
Chel ee oe oe ee 0 0 5 8 8 — 5 0 0 
Ону of London ee e B 8 113 + ё 617 8 
do. do. 8 per ont. Pref... 6 6 9 - 6 8 1 
Oounty 1 ee ee $ 7 j| — 3 7 Б 
x do. do. 6 per cent. Pref, - : paxa — 648 
eo ее e 6 0 0 
London Bieoctri m А А Nil ми 1 БЕХ Nil 
do. do. 6 per ont. Pref... 5 6 — 8 6 6 
Me tan RUM T ee 4 A 2 +3 8 18 10 
0. . Pref, .. A — 7 1 2 
Bt. Je mes and Fal Mall ae ee 9 10 6 — 8 0 0 
South London ee ee ее 5 5 27 — тов 
South Metropolitan Pref, .. eo 7 7 1ха — 700 
Westminster Ordinary .. .. 9 8 bi — 319 5 
 TELBORAPHS AND 'TELEPMONBS, i 
Anglo-Am. Tel, Pref, eo „ ê 6 91 +3 6 7 0 
do. Def, eo eo 12 xu 22 — s | 7 13 0 
Chile Tel one ee [EJ ee 8 6 -— B 18 6 
Cuba Bub. ee ee ee 1 б q 10. — ы.) 18 4 
Eastern Extension .. .. 8 8 1 — % 6 0 
Eastern Tel. Ord, ee ee ee 8 8 1504 — *b5 0 4 
Globe Tel, and T, Ord. ee ee 7 8 1 — +5 6 0 
do. o. Pref. .. — 6 6 1 — 518 6 
Treat побега Tel, T T 1 3 — 914 5 
n uropean ee ee ee 513 ien 6 6 8 
Marconi ae ee ee ee 90 25 5 T = i 4 16 9 
Oriental Telephone Ord, .. х 26 10 — 49 0 
United R. Plate Tel. es ee 8 8 7 — *6 8 8 
West India and Panama .. . 13 1/8 ly — 416 8 
Western Telegraph e. 6 8 164 — *4 18 9 
Номи Bars. 
Central London Ord, Assented .. 4 4 66jxd = 610 1 
Ме ae ee ee T 1 1 26 +94 414 2 
Oe oe eo Nil N $3 +1 Nil 
Underground Electric Ordinary.. Nil Nil Bi — ; Nil 
do, do. sa’ „„ Ni Ni 8/0 —6d. Ni) 
do, do,  Inoome .. 4 6 954xd +1 5 4 9 
+ 
Forzien Trams, ёо. 
Anglo-Arg. . First Pref. .. 81 Nil 2i: — 1 = 
do. do. and Pref, oe — —, 91 — l — 
do. do. 5 Deb... ee 5 6 65 — 3 18 10 
Brasil ons ee ee ee — — 68 — 4 -— 
Bombay Electrio Pref, .. .. 6 6 124 — 418 0 
British Columbia Elec. Rly.Pfce. 6 b 55 —14 9 110 
do, do. Preferred Nil 4 454 —1 5 76 
do. do. Deferred Nil N 406 — Nil 
do. . De • ee 2 65 —2 7 16 9 
Mexico Trams 6 percent. Bonds. Nil Ni 57 — Nil 
Mexican Light Common .. „ Nil Nil 85 — Nil 
do. [. 26 ee Nil Nil 484 — Nil 
do. lst Bonds. e ee Nil Nil 61$ —2 Я — 
MANUFACTURING  COMPANIEB. 
Baboook & Wilcox oo eo 16 16 — 242 9 
British Aluminium Ord, .. „ 10 10 H — 6. 8 1 
British Insulated Oord. 25 194 2735 +3 6 1 0 
British Westinghouse Pref. .. A 8 8$ — 418 6 
Callenders oe ee ee ee 25 25 9 — 6 19 0 
do. Pref, ee eo eé b 63 — 6 B 10 
Oastner-Kellner ee ee ee 25 20 2 + i воо 
Crompton Ord. ‚+ ee ee 7 10 91/6 — 9 6 0 
Edison -Swan, af A " ee ee — — 1 — 6 0 0 
do. do. б per оепі, Deb, .. 4 6 81 — 6 2 9 
Electric Construction os oe 10 10 ] — 818 0 
Gen. Hleo. Pref,  .. - oe 6 63 1 — 6 10 0 
0. LI ee so ee 10 10 2 — #5 0 0 
Henley ee ee ee oo oe 25 95 2." xd + à 5 8 0 
do, 4 Pret.. ee oe ee 44 44 ха om 6 4 3 
India- Rubber. өө өө ee 10 10 17 — 96 17 8 
Riemens Ord... өө ee „ — 0 15, = 917 0 
Telegraph Cop e „ o 20 90 2⁵ — 2117 0 


*Dividends paid free of Income Tax, 
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BRITISH ELECTRICAL MACHINERY. IN CANADA. ` 


By a British Engineer Recently Arrived in England. 


THE spectacular fall in the dollar exchange has aroused 
the commercial interests of this country to the necessity of 
inoreasing our export trade if we are to escape the poverty 
and industrial distress to which we appear to be drifting. 
The one ray of comfort in the situation is that an adverse 
exchange makes export trade easier, for goods worth a 
sovereign to us can be sold to-day in New York for about 
$4.23, instead of at the normal price of $4.86. Hence the 
American manufacturer has to compete with goods which 
we can profitably sell in his market at something like 13 
per cent. less in his currency than we should have to ask 
if the exchange were normal. A similar condition prevails 
with regard to the Canadian exchange, although the 
sovereign has not depreciated to quite the same extent in 
Montrealas in New York. Again, the Canadian dollar is 
worth less in the States than the American dollar, in 
consequence of the exchange on New York being adverse to 
Canada. 

We propose in this article, however, to deal only with 
Canadian trade, and the depreciation of Canadian cur- 
rency in the States, together with that of British currency 
in Canada, has a double effect upon our prospects of export 
to the Dominion. In the first place, the American exporter 
to Canada is handicapped by the depreciation of the 
Canadian dollar; and, secondly, the British exporter is 
benefited by the very great drop in value of the £ sterling. 
Thus we have a twofold advantage over our greatest com- 
petitor in the Canadian market, quite apart from the 


substantial Imperial preference granted by the Canadian 


Government. Under such circumstances a reasonable effort 
on the part of our manufacturers should. enable them to 
secure a valuable share of the vast electrical business in the 
Dominion. 

In the pest the possibilities of Canada as a market for 
British electrical machinery have been sadly neglected. 
With, perhaps, one exception, our manufacturers have made 
no serious attempt to compete for business with the two great 
American-Canadian firms: which hold a virtual monopoly 
of the trade. "This apathetic state of mind may have been 
largely due to a feeling that the demand could not be very 
great in а sparsely populated country largely devoted to 
farming, as well as.to a general, hut entirely false, belief 
that export from Great Britain to a country having a 
frontage of some 3,000 miles on the United States could 
hardly be commercially possible. It is true that Canada, as 
a whole, is not densely populated, and the proximity of the 
United States is also a geographical fact, yet these con- 
siderations do not affect the truth of the statement that 
there is a very large market for electrical goods, the culti- 


vation of which would be profitable both for the British 


manufacturer and the Canadian consumer. 

The use of electricity in the Dominion has been 
encouraged to a remarkable extent by the abundance 
of water power in the East and in British Columbia, 
while on the prairies where no hydro-electric development 
is possible, it is also used to an extent little realised in this 
country. The City of Edmonton uses over 20 million Kw.- 
hours per annum, with a population of 59,000 ; Saskatoon 
uses about 13 millions with a population of 26,000, and at 
Regina practically the same amount is used by 42,000 
people. These cannot be called manufacturing towns in 


any sense of the word, yet it will be seen that their average 


consumption is about 360 Kw.-hrs. per inhabitant per year. 
Moreover, prior to the war, these and other Western towns 
were growing at an almost incredible rate, and most of them 
now appear to show a healthy revival of activity. 

If we have carried conviction as to the capacity of the 
Canadian market for electrical goods, we may proceed to 
consider the methods by which business can be obtained 
there. Undoubtedly the only proper way for a firm that 
can afford to do it is to establish an office and warehouse in 
one of the large cities with a capable engineer in charge. 
Sub-offices, in due course, could be opened in other cities 
from which local inquiries could be handled. This was 


the method adopted by the British firm to which we have 
alluded, and so far as a resident in Canada could observe, a 
very large and lucrative business was obtained. The needs 
of the country, and of particular customers, could be 
accurately and promptly conveyed to the home firm, and 
the purchasers had the satisfaction of knowing that they 
could get into direct touch with a responsible representative 
of the manufacturers should occasion arise. ‘This counts 
for much more, especially in a new country, than many 
people might imagine. A prospective buyer is very likely 
none too conversant with machinery, and really competent 
help is difficult to obtain, so that the fear of not being able 
to get assistance without writing for it to some unknawn 
firm on the other side of the Atlantic Ocean: all too 
frequently prevents an order being placed in England. We 
may mention that both the Westinghouse and the General 
Electric companies maintain offices in practically every 
town of any size at all in the Dominion. This practice 
must add considerably to their selling expenses, and as a. 
matter of fact, before the war British electrical machinery, 
particularly of the larger sizes, was almost invariably quoted 
at very favourable prices when a quotation could be obtained. 
A little more energy on the part of our manufacturers in 
those days would have reaped a handsome reward, and there 
is no indication that a similar statement. wonld not be 
equally true to-day. | EE 

The necessity, for it is а necessity, of keeping stocks in 
the country if any reasonable amount. of trade is to be done, 
should be emphasised. Manufacturers must. bring them- 
selves to realise that if any article is to be sold in Canada, 
it has to be sent there at some time or other, and in the case 
of articles in general use, they should be sent there first. 
Of course no one suggests that turbo-generators or the 
larger sizes of transformers should be carried in: stock, but 
small transformers, switches, instruments, motors, and all 
the ordinary electrical apparatus most certainly should be 
warehoused there; spare parts, above all things, should be 
stocked in the country. To be able to forward an article 
by express from some point in Canada to а customer who 
needs it acutely, by reason of a breakdown or some other 
emergency, is invaluable from the standpoint of business- 
getting. Six weeks is considered the absolute minimum of 
time required to get an article from England to the centre 
of Canada, supposing it to be ordered by cable and shipped 
at once. The time of delivery more usually runs into 
months, and even then there may be a further exasperating 
delay if the consignment arrives broken or incomplete. 

Another reason for stocking material in Canada is the 
very short construction season. During the summer months 
work has to be rushed to completion, as out-door work is 
practically impossible during the cold weather.. Again, the 
almost incredible rate of growth in the Western Provinces pre- 
vents much foresight on the part of the purchaser in placing 
inquiries, and delivery must follow closely on the heels of 
the order, price being quite frequently a secondary considera- 
tion if quick delivery can be effected. Furthermore, if 
immediate delivery can be offered of some article which is 
not exactly the type or size which the customer wants, 
he will very probably accept it so long as it. will do 
the job. 

These considerations should suffice to show how very 
important it is that our manufacturers should carry stocks 
in Canada, if they hope to do business there. American: 
machine-tool makers long ago realised the necessity of con- 
ducting business on these lines, and in the showrooms of 
the merchant houses at Montreal, Toronto, Winnipeg, апа 
Vancouver, to mention only the largest centres, the 
aggregate value of American machinery stocked ready for 
instant dispatch must run into many millions of dollars. 
Goods sent from the factories to the various centres are 
made up in car-load lots, and so get the advantage of lower 
freight rates, while the lake and rail" route to the West 
can also be taken advantage of, as there is no urgency of 
delivery. » | : | 
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So far as electrical machinery is concerned, the almost 
universal use of three-phase current at 2,300 volta and 
60 cycles reduces the variety of goods to be stocked. There 
are a few two-phase 60-cycle cities, and there is also a 
certain demand for 25-cycle machinery, but three-phase, 
60-cycle apparatus is all that need be seriously considered. 
The domestic pressure is universally 110 volts, and con- 
tinuous current, except for traction purposes, is almost 
unknown. ‘Transmission is entirely by means of overhead 
wires, pressure reduction being effected by means of trans- 
formers mounted on the poles. 

If a British manufacturer wishing to enter the Canadian 
market feels himself unable to establish a branch house in 
Canada on the lines we have urged above, his next best 
plan, though a far inferior one, is to come to some 
arrangement with one of the large manufacturer's agents 
who have an extensive business connection in the Dominion. 
The merit of these jobbing houses varies enormously, and 
many a British manufacturer has had his business mis- 
handled and his name prejudiced by agents to whom he has 
almost blindly entrusted his interests. Canadian engineers 
often express amazement at the foolish confidence placed 
by British firms in certain classes of agents. Мер to whom 
& resident in the country would hesitate to lend ten dollars, 
are to be found entrusted with some agency “ for the whole 
of Canada." One sometimes wonders why Australia is not 
thrown in as well, because it could be handled quite as 
efficaciously. Unless the British manufacturer is satisfied 
that the agent has at least resident representatives through- 
oat the Dominion, his territory should be limited to an 
area he may be reasonably expected to cover. An agent 
situated in Montreal, for example, is over 1,400 miles from 
Winnipeg even, and the double journey would take 96 
hours in the train. No one can afford to take such a 
journey on the chance of getting a small order. And how 
much more foolish is it to expect that a Montreal agent will 
visit Calgary, the great distributing centre of the Western 
prairies, often enough to justify his agency. Calgary is 
over 2,200 miles from Montreal, and Vancouver is nearly 
3,000 miles. A realisation of what these distances mean, 
and how great are the time and expense of visiting such 
places, should be enough to prevent a manufacturer 
granting a sole agency for the Dominion to any one party 
without first assuring himself that the prospective agent is 
in а position to do him justice. | 

Supposing, however, that an agent has been decided upon, 
some arrangement should be come to with him by which 
he should take into his employment an engineer directly 
responsible for looking after the manufacturer's business. 
Such an arrangement ensures proper attention being given 
to inquiries which concern the manufacturer, and gives con- 
fidence to purchasers of the machinery. Moreover, it tends 
to prevent orders being placed by the agente with a rival 
firm, which is by no means an unknown procedure even on 
the part of agents entrusted with the sole selling rights of 
some particular article. Many a manufacturer is reasonably 
satisfied with his agents if they place a few orders a year 
with him, although had his interests been properly looked 
after, these orders might have been multiplied tenfold. An 
engineer on the spot, working with the agents, but sent out 
from the manufacturer's works, is а very valuable asset to 
business, Such a man must be selected with care and 
chosen, not because of what examinations he has 
nor what relationship he has with some director of the 
company, but for what he is, and what he can do. A 
practical man is above all things essential, and so is a 
*" good mixer.“ 

[n conclusion, a few words of advice may be given, which 
are especially directed to those firms which are not represented 
in Canada; but which get occasional inquiries from that 
country. First and foremost, treat the inquiry with courtesy 
and put forward a full quotation for exactly what is asked 
for. The customer knows his needs and the local con- 
ditions better than you can do. If you feel sure that you 
can make a better offer along different lines, by all means 
submit it as an alternative, but let your primary quotation 
be for what is wanted. Do not decline to quote from a 
fear that your price must necessarily be too high to be con- 
sidered. Orders do not go to the lowest bidder as a matter 
of course by any means, and your competitors are usually at 


least as much handicapped by freight and duty as you are. 
Again, let your prices be given in Canadian currency, and 
your weights in pounds avoirdupois. If the word * ton ” 
has to be used, it must be remembered that the short ton 
of 2,000 1b. is practically universal in Canada, and it should 
be specifically stated that the short ton is meant. To find 
weights given in tons, cwt., qrs., and lb. is irritating, and 
frequently incomprehensible to the buyer. 

There is nothing so foolish, when endeavouring to secure 
an order, as to exasperate the prospective customer, and 
there is no surer way of doing this than by quoting in 
pounds sterling f. O. r. our works, packing extra or even 
4 f. O. b. British port." The Canadian thinks in dollars and 
keeps his books in dollars, and he is no more enlightened 
by such quotations as we have instanced than a resident in 
а remote country district of England would be by a quota- 
tion in dollars, **f.o.b. Medicine Hat". Moreover, it outrages 
his natural self-respect that a firm should not think it worth 


while to state its price in his national currency, and many 


an otherwise acceptable British tender gets into the waste- 
paper basket because the purchaser cannot gather from it 
ow much the goods will cost him. The Canadian buyer 
naturally wants to know how much money he will have to 
pay, во that he may make a comparison with the cost of 
other articles offered. Unless he is in one of the larger 
towns he cannot possibly find out how much freight, insur- 
ance and duty must be added to the British price, even if he 
could make an approximate guess as to the meaning of that 
price in his own currency at the current rate of exchange. 
Moreover, why should he worry about it, or put himself to 
so much trouble, when he has received other tenders which 
do not need so much investigation and arithmetic on his 
part ? 
The extra trouble required on the part of the British firm 


to quote in an intelligible manner is not worth considering, 


if Canadian business is really wanted. "The objection that 
freight rates fluctuate, or that the rate of exchange is 
erratic, is merely an excuse for slovenly tendering. What 
could be easier than to add a footnote to the tender to the 
effect that this price is based on current shipping rates 
and Customs duties, and on an exchange rate of $4°80 to 
the £ sterling ; should any material change take place with 
regard to these values, the purchaser will receive the benefit 
or otherwise of the change" Or it would be simpler still 
to put forward a price sufficient to cover any reasonable risk, 
as is usually done in the case of materials and labour. The 
main thing is to inform the purchaser what the article will 
cost him in his own currency, and delivered at his own town. 
It would do certain of our manufacturers good to hear what 
is suid about some of their methods of doing business, and 
frequently the strongest remarks are made by those who 
sincerely wish them well. 

As a guide to manufacturers considering business in 
Canada the following list of prices of electric motors may 
prove useful. The list represents the retail prices quoted 
for three-phase 60-cycle induction motors, delivered free on 
rail at Toronto, during the earlier months of the present 
year. About the beginning of June, however, a reduction 
of 10 per cent. in price for all sizes became operative. 
Motors of the type in question ar^ stock articles, and 
British makers desiring to enter the market should make 
arrangements with some reputable importing house, or 
better still, establish a branch house of their own in the 
Dominion from which immediate delivery of standard 
motors and spare parts could be given. 


н.р. R. P. xi. Price, 8. н.г. R. P. . стое Price, 3. 
1 900 132 20 720 < ( 610 
1 1,200 118 20 900 E 548 
1 1. 800 102 20 1,200 3 499 
5 720 295 20 1,800 з 45h 
Б 900 258 БО 600 ыс) 1,037 
Б 1,200 185 50 720 ‚В 968 
b 1,800 149 60 900 3500 

50 1200 8 783 
50 1,860 =| 776 


Electricity in Agriculture in Russia.—According to 
Russian newspaper reports, the Soviet Government has assigned 
22 million roubles (nominally £2,200,000) for a scheme for the use 
of electricity in agriculture to alleviate the trouble caused by the 
lack of horses and human labour. Several of the largest German 
electrical companies have been invited to co-operate, 
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A NEW BATTERY-CHARGING DYNAMO. | а 


ON a recent visit to Chelmsford we were greatly interested 
in demonstrations that were made of certain wireless tele- 
graphic and telephonic apparatus as used in the field,“ in 
connection with which the Marconi Co. utilises & small 
dynamo, which forms part of the complete outfit, for the pur- 
pose of charging the 6-volt and 20-volt accumulator batteries 
which in their turn supply current to heat the filaments of 


Fic. 1.—A New BATTERY-CHARGING DYNAMO. 


the receiving valves and to feed the m.T. (filament-plate) cir- 
cuits respectively. | | 

We are now in a position to give a more detailed account of 
this dynamo, which possesses some interesting and unique 
points of construction; it was designed and manufactured at 
the works of the East Anglian Engli- 
neering Co., Ltd., Stowmarket, being 
produced in quantities of about 250 at a 
time. 

This firm, like others during the war 
period, was asked to lend a hand in the 
manufacture of munitions, and it fell to 
its lot to manufacture small aeroplane 
parts. The usual difficulty in obtaining 
machinery for this work was experi- 
enced, and ultimately the firm had no 
other course than to design and manu- 
facture its own, and a simple single- 
purpose lathe was evolved. Тһе possi- 
bility of using this machine for produc- 
ing small dynamo or motor parts when 
the munition contracts terminated was 
not lost sight of, and, in fact, the 
machine has turned out quite successful 
for this purpose. Each lathe is now 
arranged to complete one or two opera- 
tions, and is so simple that it is operated 
entirely by unskilled or boy labour. 
Practically all the parts in the small 
dynamo described below have been 
manufactured on these small lathes. 
Our illustrations will not need much 
description; fig. 1 shows the dynamo 
ready for duty, fig. 2 shows the machine 
with the end covers removed, and fig. 3 
shows its component parts, while fig. 4 
illustrates the arrangement of the ma- 
chine. The dynamo, which is totally 
enclosed, gives a continuous rated out- 
put of 15 amps. at 24 volts on one side, 
and 1.5 amps. at 45 volts on the other 
at a speed of from 3,400 to 3,600 R.P.M., 
and it will withstand an overload of 50 
per cent. for 15 minutes. The minimum 
resistance to earth when hot is not less 
than one megohm, and 1,000 n.M.s. volts 
are then applied for 10 minutes. As the 
whole set had to be portable, the weight 
was somewhat limited, and it became 
necessary to have either a wrought or 
cast-steel frame, the former being 
obviously the cheaper of the two as far 
as cost of material is concerned. The 
difficulty in using it, however, was to 
form the plates into a suitable shape, 
and the design eventually adopted is 
shown in fig. 4. Тһе frame is made of mild steel; 
flat plates were used, cut from 5-in. by 0.5-in. section bar, the 
eeparate plates being cut to the required length and planed 
in batches of 50, serations being formed on the ends similar 


* Exec. Rev., June 6th, 1919, p. 673. 


to dovetails, which are made to fit into one another under 
considerable pressure. The ends are made finally secure by 
rivetting. To test the rigidity of the frame one was dropped 
from the workman’s bench on to a cement floor, after which, 
it is claimed, no perceptible distortion could be measured. 
The poles are also made of mild steel, circular in shape, and 
a malleable cast tip is shrunk on to the pole core and locked 
| by two emall grub screws; the whole being 
finally bored within the frame. The formers 
are made to fit closely on to the poles and back 
against the magnet case to allow of the heat 
being easily conducted away from the former. 
The machine is excited froin the 45-volt coin- 
mutator, and the shunt watts amount to 6.5 
per cent. of the total armature output. 

The terminals are fitted in the most acces- 
sible position, as shown in fig. 1, it being 
necessary to quickly attach connections as the 
dynamo forms are essential part of portable 
wireless sets. 

The armature is built up of thin lamina- 
tions having open slots; the coils are former 
wound as used on larger machines. The two 
windings are wound together, and taped 
together, so that the total number of coils is 
equal to the number of slots. The commu- 
tators, of which there is one at each end of 
the armature, are a forced fit on the shaft, 
the latter being of massive dimensions to 
overcome the liability of springing when forc- 
ing on the commutators. 

„ Skefko" ball bearings are provided, 
and are made a very tight hand-push 
fit on to the shaft. The outer race is supported in 
& brass housing, which is machined all over, the object 
being to prevent the outer race of the bearing sinking 
into the end bracket, which is made of aluminium. This is 
liable to occur on machines that are driven by petrol engines 


lia. 3.—COMPONENT PARTS OF DYNAMO. 


where a large amount of vibration is unavoidable. In small 
totally-enclosed machines breakdowns sometimes occur due to 
the deposit of carbon dust on the brush-holder supporting pins. 
To minimise such trouble the brush-holders of this machine 
are of special design, supported on brass spindles which are 
fixed by screws to the upper portion of the aluminium end 
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bracket. The brush-holder used has only a supporting ring 
for the brush, in place of the orthodox type of box, and 
sticking of the brushes is thereby, it is claimed, practically 
eliminated. Provision is made for the adjustment of tension 
on the carbons, and only the carbon is disturbed when a 
renewal is made. The connections to the terminals are made 
by stiff copper wire secured by a screw to the spindles, it 
being only necessary to slacken the screw to remove the con- 
nection when taking the machine adrift. Aluminium espin- 
nings are provided to act as end covers at each end of the 
machine; these are easily removable, making it possible to in- 
epect the brushes and commutators. 

The efficiency of the dynamo is 75 per cent. at full load; it 
has а very neat appearance, the frame being finished in black 
enamel and the other parts polished. Great accuracy is main- 
tained in manufacturing all parts, the limit on the epindles 
being 0.25 thousandths. Special jigs and tools have been made 
to deal with quantity production and to ensure interchang- 
ability, so that spare parts can be easily supplied. 

In conclusion, we may say that it has been decided to build 
motors on the eame principle as the dynamo just described, 
suitable for grinding, polishing and similar machines, inquiries 
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ба. 4.— ARRANGEMENT OF DYNAMO. 


having already been received for such machines and also for 
rotary converters, these machines being most suitable for small 
battery-charging sets dealing with about 200 watts. | 
We may add that the machine described was both electri- 
cally and mechanically designed by the firm’s draughtsman 
and electrical engineer, Mr. H. C. Waters. We must express 
our indebtedness to Mr. L. Tibbenham, A. M. I. Mech. E., man- 
aging director, for province facilities to inspect one of these 
dynamos, and also for providing photographs and drawings. 


WATER POWER IN CANADA. 


Some R cent DEVELOPMENTS. 

(Continued from page 285.) 
NEW legislation on water-power law and regulations, entitled 
" Bill 94. An Act respecting Dominion Water Powers," was 
passed by the House of Commons on May 19th, 1919, and is 
ne ; reported to have passed the Senate without amendment. 
T. :s Bill, according to the B. of T. Journal, was introduced 
by the Minister of the Interior, who stated in his opening 
remarks that: ''The Bill simply declares what the property 
of the Dominion is and what the authority of this Govern- 
ment in relation to that property shall be, as regards water 
powers and everything incidental to water powere, and deter- 
mines the principle upon which these water powers shall be 
administered.” n . 

Water powers under the Federal jurisdiction have hitherto 
been administered under Section 35 of the Dominions Land 
Act, which has been found inadequate. The purpose of the 
new Act is to provid: . :nore definite system of administration 
and a more complete utilisation of Dominion water powers. 

A preliminary draft of the proposed water-power regulations 
was prepared in 1916, and was submitted to a large number of 
the leading authorities concerned in the admunistration of 
water powers in other jurisdicuons, legal and engineering 
experts, prominent consulting engineers, manufacturers of 
hydraulic equipment, Xe. 

Conferences of the officials of the Water Power Branch were 
held in 1918, at which ei. ^ pcint was exhaustively discussed 
and a tentative decision re:.hed. A fresh report on the whole 
matter was then prepared, and is being submitted to further 
conferences called bv the І ominion Water Power Board and 
consisting of water-power adininistrators and selected experts. 

This report, consisting o. three volumes, contains the original 
draft regulations sectionalsed, and criticisms and suggestions 
on each section made by the authorities to whom it was sub- 
mitted, the replies end views of the Branch's legal expert, and 
the actions thereon of the Water Power Branch Conferences. 
It shows, in fact, all the eteps in reaching a considered judg- 
ment, on each point, and forms, perhaps, the most complete 
study, yet made of this particular өе After revision at 
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the final conferences above referred to and now being held, 
it will constitute the basis of the new Dominion Water Power 
Regulations. a" 

In the Canadian Engineer of June 12th last, a description of 
the hydro-electric development on the Nipigon River was 
given, where 60,000 н.р. will be developed, about sixty miles 
north-east of Porth Arthur, by the Hydro-Electric Power Com- 
mission of Ontario, and it is expected that by June of next 
year two 12,000-H.P. units will be in operation. 

‘The Nipigon River flows from Lake Nipigon to Lake 
Superior, a distance of about 32 miles. The normal elevation 
of Lake Nipigon is 852 ft., and of Lake Superior 602 ft. There 
are at least four power sites on the river, all of which will 
ultimately be developed by the Commission. South of Lakes 
Maria and Jessie—near Cameron’s Pool—are two sites. The 
upper site affords 65 ft. net head, is considered to be the most 
advantageous one on the river, and will be developed first. 
The drainage area of Lake Nipigon is about 9,200 sq. miles, 
and its actual area is 1,500 sq. miles. With a minimum flow 
of at least 4,550 c.f.s., 26,500 H.P. is available as 24 hr. con- 
tinuous power. 'The design of the proposed plant includes a 
regulating dam that can raise the river level to the elevation 
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of Lakes Maria and Jessie, which will form natural storage 
reservoirs. It is estimated that a peak load of 60,000 н.р. can 
be taken care of by the normal flow, and that is the eize of the 
plant that will be built. 

The initial installation will be two units, each of 12,000 H. p., 
but three more will be installed at a later date. Single-runner 
vertical water turbines will be direct-connected to 3-phase, 
60-cycle, 12,000-volt internal revolving-field generators, each of 
10,600 K. v. A. (80 per cent. power factor, maximum rating). 
The generators will be arranged for parallel operation and will 
supply the Commission's '' Nipigon System.” This develop- 
ment is further west than any other yet undertaken by the 
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Fia. 6.—-Layout oF Ркороѕео NiPIGON DEVELOPMENT, CANADA. 


Commission. All the construotion work will be done by the 
Commission's construction department. 

Fig. 6 shows the general layout of the development. A dam 
about 200 ft. long and 43 ft. high will be built across the river 
above Cameron's Pool. The river bed is rock. The power 
house will be constructed in the dry, but when the water level 
is raised the ground to the east of the power house will be 
submerged and form the forebay 300 ft. long. Wing dams, 
also to be constructed in the dry, will extend from each of the 
easterly corners of the power house. The penstocks will be 
square, tapering from 21 ft. section at the intake to approxi- 
mately 18 ft. at the scroll case and 80 ft. long, built of rein- 
forced concrete, box section. As can be seen from the general 
pen of the power house (fig. 8) two penstocks will serve each 
turbine. 

The trash racks will be about 12 ft. behind the stop logs, 
and the gates about 18 ft. beyond the racke. The distance 
from the gates to the centre line of turbine shafte will be 
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80 ft. The velocity of the water will be increased from about 
2 ft. per sec. at the intako to approximately 8 ft. per eec. at 
the scroll case. The turbine casings will be of the spiral, or 
volute, type, and will be moulded in reinforced concrete. This 
is an innovation in design for the Hydro Commission. Each 
Шап tube, also the power house itself and the dams, will 
be of reinforced concrete throughout. 

For construction purposes a temporary development, fig. 6, 
is being built near the pool in order to supply hght, heat and 
power for the job. A wooden crib will be built, as shown in 
fig. 8. and à wooden flume will supply water at 22 ft. head to 
two turbines which will develop about 9,900 н.р. and drive 
generators and air compressors. 

Specifications for the 12,000-H.p. water turbines were sub- 
mitted several weeks ago. Each turbine must have a full. 
gate capacity of 12,000 mechanical H.P. at the generator 
coupling when operating under a net effective head of 65 ft. 
and at 120 r.p.m. (The maximum gross head is 69 ft. and the 
minimum is 61 ft.) The generators wil normally be operated 
at from 60 to 90 per cent. of full rated load. The turbines, 
therefore, have been so designed that the best efficiency 


Fic. 7.—SEcri0N THROUGH Power House, NIGON, CANADA. 


obtains with a load of approximately 10,000 н.г. Each tur- 
bine runner will be cast iron, the vanes being cast integrally 
with the crowns and bands. In deciding the award of the 
contract for the turbines, special attention is being given to 
the method for providing seal and for overcoming the un- 
balanced thrust of the runners due to wear. | 
The speed ring will be made of cast iron in two eections 
and will consist of upper and lower flanges, connected by 
approximately ten stationary vanes, cast integrally with the 
flanges. The vanes will direct the water efficiently from 
casing to the guide vanes and in addition will act as étays to 
the upper and Quid flanges, о кеч ше Ar drostano Lose 
sure acting upon the casing, an support all superim 
weight. Ene of the vanes will provide a steel пове: for the 
concrete at the junction between the end and inlet of the 
casing. The speed ring will be of such shape as to protect 
the concrete casing effectively from excessive wear from high 
velocities of the water, and also such that thin or taper 
sections of concrete will be avoided st the junction of the 
speed ring and the spiral casing. | 
The movable guide vanes will be of cast steel of the 
balanced wicket type, designed to guide all water, with the 
least possible eddying, from the speed ring to the turbine 
runner. They will be pivoted and provided with cranke for 
outside connections to a cast-steel regulating ring, and will 
be fitted together, so as to reduce to absolute minimum the 


Ев. 8.—Pra4N or Power House, NiPIGON, CANADA. 


leakage of water when they are in the closed position. The 
vanes will be pivoted so as to be approximately balanced 
under water pressure at one-third gate opening and will tend 
to close to this ition from any operating position. 

The turbine shaft will be of open-hearth forged steel, with 
an ultimate tensile strength of 75,000 lb. per sq. in., and an 
elastic limit of not less than 37.500 Ib. per sq. in. The brakes 
must be capable of bringing the unit to rest from normal 
epeed in five minutes when operated with air at 200 fb. per 
eq. In. pressure. The governors will be of the water-pressure 
type and supplied with distant speed controllers, hand-control 
gate-limiting devices, over-speed shut-down devices, gate- 
opening indicators, and tachometers. The normal closing 
time of the gates will be two seconda: the governors must 
readjust the gates whenever the speed varies more than one- 
half of 1 per cent. from normal. 


After erection tests are to. be carried out for a continuous 
period of at least two weeks. There may also be required a 
test of each turbine extending at least for a period of fifteen 
minutes at runaway speed; i.e., under friction load only and 
with gates full open. a 

Fig. 6 shows the general layout of the proposed Nipigon 
water-power development; fig. 7 is a section through the 
power house, showing the stop logs, trash racks, gates, pen- 
stock, turbine setting and draught tube. Fig. 8 is a plan of 
the power house, and shows the concrete penstocks and tur- 
bine settings. "i 

The design and construction of the Nipigon development is 
being handled by the regular staff of the Hydro Electric 
Power Commission of Ontario. 


(To be concluded.) 


MEASUREMENT OF ELECTRIC CURRENT 
BY THE RADIOMETER. 


THE suggestion to apply the Crookes radiometer to the 
measurement of electric current was first made by Dr. C. E. 
Hiatt, formerly of Pennsylvania University, U.S.A. He con- 
structed a radiometer with two vanes, cach of which faced a 
thin metallic strip which was connected by leads to binding 
osta outside the vacuum chamber. Each strip when heated 
y the passage of current through. it would, it was thought, 
repel the vane facing it. The geometrical relations of heaters 
and vanes were such that the torques applied to the radio- 
meter suspension by the heaters would be oppositely directed. 
If the two heaters were joined in series and а current were 
sent through them a zero position of the suspension 
would be established. If then a current of unknown strength 
were sent through one heater and an easily measurable cur- 
rent were sent through the other, and the latter were varied 
in intensity until the Suspension should assume its zero posi- 
tion, the intensity of the known current would equal the effec- 
tive value of the intensity of the unknown. | 
п & paper communicated to the June, 1919, issue of the 
Journal of the Franklin Institute, Mr. T. D. Cope, Ph. D., 
also of Pennsylvania University, describes his continuatiom of 
these investigations. The instrument as first designed waa 
found after repeated tests to be unsatisfactory; it was aban- 
don&d and a new form designed and constructed. , 


ay ar cs C% 
TD ee ам о POSURE IN мном UMS OF HLRCUR Y, 


(0 элн RP Y OCF -: 


4 > 8 є 
. MILUAMPCRES 


Fia. 2. Ес. 3. 

А аз vessel was blown approximating a right circular 
cylinder with rounded convex ends. It was 30 cm. long and 
10 cm. in diameter. When in use it stood with ite axis 
vertical. It was provided with four orifices, one of which, 
coaxial with the vessel at the bottom, led through a stopcock 
and ground-joint to a von Reden pressure gauge and through 
& drying-vessel containing phosphorus pentoxide to a Geissler 
air-pump. А ground-joint coaxial with the vessel at the top, 
16 mm. at its greatest diameter, admitted а ground stopper, 
prolonged into a rod 4 cm. long, from which the radiometer 
was suspended. The other two orifices were coaxial ground 
joints; their common axis was a prolonged diameter of the 
vessel, distant approximately 14 cm. from the top. These 
joints tapered from an exterior diameter of 3.6 cm. to a 
diameter of 3.3 cm. where they entered the vessel; each was 
4 cm. long, and provided with a hollow stopper provided with 
a handle. Through the etoppers were ев] ed platinum leads. 
Each stopper supported a mica frame which carried a current- 
bearing heater. To the top of the vessel was attached exter- 
nally and coaxial with it & horizontal disk 6 cm. in diameter 
whose limb was graduated in degrees. Over this circular scale 
moved з pointer rigidly attached to the stopper in the upper 
ground joint. The radiometer suspension was supported by a 

uartz fibre 9 cm. long and one-seventieth mm. in diameter. 
t hung along the axis of the containing vessel from the glass 
rod to which it was attached. It supported a small etirrup 
which in turn held a horizontal aluminium wire 9 cm. long 
and 0.5 mm. in diameter. To this wire was attached, each 
in the vertical plane of the wire, centrally a light wire carry- 
ing a circular plane mirror about 1 cm. in diameter, and flush 
with each end a rectangular vane of mica, 3.5 cm. horizont- 
ally, by 3 cm. vertically. : ur КАБИР 

The heaters were wound on opposite faces of vertical mica 
frames. Platinum wire 0.1 mm. in diameter was used. The 
frames were supported in the lateral gréund stoppers. Each 
heater faced a vane of the suspension In such a way that the 
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turning moments given to the suspension by the two heaters 
were similarly directed. The area of a vane was somewhat 
greater than the area covered by the heater which it faced. 
‘Lhe heater wire was soldered to copper leads, which in turn 
were. soldered to platinum leads through the glass. The two 
heaters were joined in series in circuit with a storage cell, an 
adjustable resistance and a Siemens and Halske milliammeter. 
The circuit was earthed to remove possible static charges. 
The instrument was protected from external radiation and 
пош AY MERE a vertical section of the apparatus is shown in 

g. 1. | 

Readings were made by means of a millimetre scale placed 
horizontally, and parallel to the mirror, approximately 45 сш. 
from it. Beneath the scale was a vertical slit illuminated by 
a 2-volt miniature lamp. A lens of 40-cm. focal length, 40 cm. 
from the scale threw an image of the slit reflected from the 
mirror upon the scale. A null method was used in making 
measurements. The readings taken when current flowed 
through the heaters were the number of degrees through 
which the torsion head of the instrument had to be turned to 
bring the suspension to its position of equilibrium when no 
current was flowing in the heaters. This position was indi- 


cated by a chosen zero position of the image of the slit: 


on the scale. 

Measurements were made with the instrument to determine 
the pressure at which the sensibility was a maximum. Read- 
ings were taken of the deflections arising from currents of 
5, 10, and 15 milliamperes in the heaters at pressures ranging 
from 1mm. to 0.01 mm. The order of readings was 0, 5, 10, 
15, 10, 5,,0 milliamperes. А table of data and a curve show- 
ing the results of this investigation are given in Table I and 
fig. 2. This investigation shows the existence of a pronounced 
maximum of sensibility at a pressure between 0.03 and 0.035 
mm. of mercury. In the region of maximum sensibility the 
instrument was calibrated. The pressure used was 0.0378 mm. 
of mercury. Readings were taken of the current in the 
heaters and the deflection of the vanes for currents rising by 
2 milliamperes from zero to 17.15 milliamperes and decreasing 
by the same steps. Table II shows a set of observations and 
fig. 3 square roots of deflections plotted against currents. 


' TABLE I. 
Deflection (degrees on torsion head). 
Pressure 
(mm.) 5 10 15 10 5 milliamps. 
2222 ee ee eS MT —n e ыы oe . 
2°08 — 7 16 7 1:5 
1°07 4 15°5 34 16 4 
0°65 44 6°65 27˙5 61 29 Tb 
0'235 12 52 117 52 12 
0'131 23 81 193 85 235 
0°0697 26 111 215 111 26 
0'0881 31˙5 125 272 1255 31 
0°0187 31 120 265 121 31 
0:0185 29'5 117°5 255 ˙5 119˙5 29˙5 
0°0096 24 100 207 99 25 
TABLE II. 
Pressure 0:0878 mm. 


Pressure 0:0873 mm. 
22. acad ==, — —.— 
Current Deflection Square root 
(milliamps.) (degrees). of deflection. 


———. 
Current Deficction Square root 
(milliamps.) (degrees). of deflection. 


2'0 4 2 151 220 14'8 
425 18 474 13:0 159 176 
64 315 6'12 108 113 10˙6 
87 71 842 8 ˙7 72˙5 851 
1079 111 105 6'5 42 6'48 

13˙0 157 12˙5 4˙3 17 5 4'18 
151 212 145 20 4 2 
17°15 275 16˙6 


Since the same geometrical relations existed between the 
heaters and the vanes fucing them when readings were taken, 
the amount of energy falling upon the vanes depended only 
on the rate at which it was liberated in the heaters. The fact 
that the curve is a straight line shows that the turning 
moment upon the radiometer suspension is directly propor- 
tional to the energy which falls upon the vanes. It is believed 
that the device of liberating the energy from electric heaters 
within the vacuum space has not been employed heretofore 
to establish this principle. : 

An attempt was made to increase the sensibility of the in- 
strument by blackening the faces of the vanes adjacent to 
the heaters with camphor smoke. Readings were made at a 
pressure ‘of 0.0297 mm., but the deflections showed no rise 
in sensibility arising from the blackening. Measurements 
made of the resistance of the two heaters in series when cur- 
rents of various intensities were flowing through them gave 
the following results :— 


Resistance of heaters. Current in heaters. 


14.54 ohms 0.6 milliampere 

| 14.56 ohins 15.0 milliamperes 
In conclusion, there is to be pointed out the possible useful. 
ness of the principle employed in this instrument in an indi— 
cator of effective values of currents of rapidlv varying direction 
and intensity. Its use in circuits containing spark gaps in 
which the added resistances of the heaters would be appre- 


ciahle is suggested. The instrument is usable only when- 


thoroughly shielded from radiation and mechanical vibration. 
It has the disadvantage of a complicated construction and 
rather sluggish action in reaching its final reading. 


A CONFERENCE OF RESEARCH 
ORGANISATIONS. 


A SCHEME for the organisation and development of scientific 
and industrial research was sanctioned by Parliament in 1915, 
and involved the formation of a committee of the Privy 
Council to which was attached an advisory council, the latter 
being composed of men prominent in industry and others 
eminent in pure science. Following on the original organisa- 
tion, industrial associations of manufacturers were formed 
under the auspices of the Council, and by their co-operation 
the possibilities of research have become more widely known 
and better understood. As a consequence of the initial move- 
ment, rival scientific research associations were set up, and 
tho eagerness with which they were. started indicated that 
the Government scheme had not met with such general 
approval as was anticipated. l 

ose responsible for the Government scheme were, there- 
fore, well advised to call together members of research organi- 
sations to deliberate on problems that invited criticism. 
Such was, apparently, the object of a meeting held at the 
Board of Education offices on July 29th, under the pre- 
sidency of Sir W. S. McCormick, LL.D., Chairman of the 
Advisory Council, when representatives of research aesocia- 
tions and other research organisations met members of the 
Council for Scientific and Industrial Research. The object 
was to elicit opinion not to issue instructions; and as necessity 
arises future meetings will be called. 

The list of firms and research associations present af the 
meeting is too long for reproduction, but some 30 were 
represented. The Italian Embassy and the Belgian Minister 
both sent delegates, while, in addition to the chairman and 
secretary (Sir Frank Heath, K.C.B.), Prof. J. A. McClelland, 
F. R. S., Sir Maurice Fitzmaurice, C.M.G., F. R. S., Sir George 
T. Bailey, F. R. S., and the Hon. Sir Charles A. Parsons, 
K. C. B., F. R. S., attended as members of the Advisory Council. 
The chairman stated that already nine research associations 
were in being, eight more approved by the department were 
only awaiting the licence of the B. of T., while the admission 
of 12 others was still under discussion. Four topics engaged 
the attention of the meeting: (1) formation of a records 
bureau; (2) conditions of employment of research workers 
by research associations; (3) co-operation amongst research 
associations for the study of accessory materials or equipment ; 
and (4) subscriptions to research associations. 

Mr. A. P. M. FLEMINxGd, O.B.E. (British Westinghouse 
Co.), explained the objects of the records bureau as the 
collection and circulation of all available knowledge about 
any epecial industry, but he intimated that it might not be 
expedient at the present time to initiate such a scheme 
on international lines. He generally approved the suggestion 
of the department to undertake only what could be economi- 
cally handled and made thoroughly trustworthy. He urged 
that besides circulating the bare records of the Research 
Associations an effort should be made to preserve the in- 
cidental, but often valuable, matter that resulted from a 
research investigation. Mr. Fleming also called attention to 
the danger of giving too exclusive attention to the accumula- 
tion of masses of indirect or incidental features of information. 
Collection of such material from foreign research organisations 
or from obscure sources generally inaccessible to the public 
was eminently desirable, '' but there is a grave risk. in launch- 
ing out and forming a central bureau, extending to work of 
this kind, of making it instead of a live intelligence depart- 
ment, really a dead museum." Attention was further urged 
on the desirability of linking up all who were engaged in 
the work of research. Intercourse was to be encouraged by 
every means, with the view of removing the evils of secrecy. 
Under the common menace now threatening industry, secrecy 
should be reduced to a minimum. The importance of educa- 
tive influence could not be overlooked, for employers, labour, 
and the consumer shared alike in the responsibility of en- 
couraging research, and this responsibility was increased by the 
growing tendency for State aid and State control to interfere 
with industry. 

Major Buıss (Woollen Research Association) urged the need 
of founding more and better technical libraries 1n provincial 
centres. In the absence of such facilities he euggested that 
arrangements be made for the proposed bureau to transmit 
copies of, or extracts from, papers on application from re- 
search workers. ' 

Mr. C. Beck, C.B.E. (Scientific Instrument Makers), desired 
some restriction to be placed on indiscriminate publication. 
It was desirable that the position of individual research 
associations with regard to work which they had originated 
should be clearlv defined. He admitted that 1n cases in which 
different trades had a common interest, communications would 
be essential to prevent overlapping of work; it was therefore 
of importance to know what steps the Department proposed 
to take in order to safeguard the interests of associations 
already disclosing facts with the view of benefiting the trades 
concerned. 'The danger of information deposited with the 
bureau reaching the hands of competing companies of different 
nationalities was not to be overlooked. 

Mr. A. E. ManLow (Boot and Shoe Research) commented 
on the unwillingness of Americans to supply intelligence, 
and suggested that the records bureau might be usefully 
employed in quickening the interchange of ideas and informa- 
tion. 
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Mr. J. W. WILLIAMSON (Scientific Instrument Makers) ex- 
pressed anxiety lest the funds of the Department should be 
absorbed in the formation of a bureau to the detriment of the 
inmediate purposes of experiment and inquiry. : 

Sir FRANK HEATH, K. C. B. (Secretary of the Department o 
Scientific and Industrial Research), in reply, declared that 
the ownership in scientific results remained in the hands 
of the members of the Association; each association held that 
property in trust for its members. Secrecy where necessary 
could be secured and guaranteed by dividing the bureau into 
& confidential and non-contidential section. Communications 
could be sent to either section, but, if sent to the former, 
the Department would ensure privacy. Information from 
the bureau would be forwarded to others only with the know- 
ledge and consent of the party depositing the information. 
But confidential matter might sometimes be of great value 
to another Research Association, and in that case the bureau 

. would be prepared to negotiate the transference of that in- 
formation on agreed terms. The Council was alive to the 
danger of devoting energy to the collection of the dead dry 
bones of science, and whatever services the bureau could 
render would be additional, and would entail no burden 
on the '' million fund " earmarked for research. The Depart- 
ment had an annual vote in Parliament as well as the 
" million fund," and efforts would be made to persuade the 
Treasury to allow fresh funds to be voted for the purposes 
of the bureau. It was the primary duty of a research associa- 
tion to have its own library and records bureau. The central 
authority would not relieve the associations from getting their 
own information. At all times the central bureau would he 
ready to assist in distributing matter difficult of access, but 
it would be unwise to undertake an agency for sending out 
extracts of papers on all and sundry subjects. 

Sir HERBERT JACKSON, K. B. E., F. R. S., supported collection 
on the ground that it was desirable to set up some body to 
act as a kind of trustee of progress and activity on the subject 
of research. Such a body would keep a watchful eye on the 
whole amount of national research, and, being in possession 
of this confidential information, would be competent to spur 
on others who were not doing what ought to be done, and 
would survey the whole field. 

The second item for discussion affecting the conditions of 
employment of research workers has been the subject of much 
hostile comment. Section 14 on the conditions under which 
grants are made to students found little favour at the meeting. 

_Alderman J. P. Hincucutrre (Woollen Research Associa- 
tion) insisted that the success of endeavours in research would 
depend on the generosity and fair-mindedness with which 
the agreements with research workers were treated. The 
investigator should be paid such a salary as to relieve him of 
all family anxiety, otherwise his mental effort would depre- 
ciate. If the confidence of workmen was to be enlisted, care- 
ful and generous consideration must dictate the agreement. 

Sir Е. Herata, K. C. B., read a letter from the director of an 
engineering research laboratory that criticised the original 
suggestion. One general criticism of this pamphlet is that 
it regards the. research worker merely as an individual and 
not as a member of a team.” The payment of special 
amounts on account of successful work creates the worst 
epirit on а research staff. A successful result is hardly ever 
the work of a single man. Special grants are liable to cause 
ill-feeling and secrecy and exclusiveness. The director із 
responsible for assessing pieces of work to different individuals, 
and it puts him in an unfair position. General individual 
merit should be rewarded by salary increases, and successful 
research work should be rewarded by a grant to be divided 
amongst all members of the research staff whether they have 
participated in the successful research or not." After some 
remarks on the position of the director, the writer proceeds 
on the question of publication. '' Whilst it may be undesir- 
able to publish some things the majority of the work done in 
& laboratory can be published. and every encouragement 
should be given to prepare papers for publication. When it 
is undesirable to publish the results of research, there is 
usually no difficulty in giving an account of the research. 
Finally the writer insists that it is untrue to say that the 
ultimate aim of industrial research is mainly financial profit.“ 
" The main object of industrial research is to build up a 
strong and progressive industry." Very general agreement 
with the tenor of this letter was expressed. 

Mr. W. GREENWOOD (Cotton Research Association) re- 
marked that where a man was working for a bonus as against 
a salary, he often lost that real interest in his firm and in 
his industry that he ought to have; he became obsessed with 
the thought of how his efforts might affect the reward he 
would receive. 

Sir GEoncE T. Вепвү, F.R.S. (Director of Fuel Research), 
pointed out that it was & very difficult and dangerous practice 
to begin apportioning the special share of credit to each 
member of a research staff to be followed by a money pav- 
ment. Special bonuses tended to make men narrow-minded, 
and nothing was thought of but to make that particular 
department successful, and to show how much was saved. 

Sir HERBERT Jackson, K. B. E., PF. R. S. (Scientific Instru- 
ment Research). viewed with consternation the proposal to 
give any kind of bonus. On any research work being done. 
it was better for all concerned to meet and discuss it, so that 
each mind might bring its little bit of knowledge to the sum 
total. Such mutual assistance would have to stop instantly: 
the only wax is to remember, that when vou get a good 
man you should pay him well, and when you have got your 


good man, give him a feeling of security of tenure by in- 
creasing his salary.” | ‚ 

The SECRETARY invited opinion upon the difficulties that 
might arise, if a worker wished the result of his work to be 
patented and the Association declined to give permission. 

Lieut.-Col. M. O'Gorman (British Aircraft Constructors) 
related his experience in trying to prepare some form of 
agreement which might be accepted, both by engineers and 
by employing firms; and admitted the difficulty of the position 
outlined by the secretary. He did not think that firms 
attempted to touch the inventions of their workpeople; the 
workman came in without agreement, and was free to protect 
what he pleased. Higher skilled men were generally bound 
by agreement to assign their devices and inventions to the 
firm, leaving it to the generosity of the firm to make a 
reward. This he regarded as a perfectly good arrangement, 
but it did not meet the case of the aggrieved worker who was 
prevented from patenting on his own . He did not 
think that the individual inventor should be rewarded ad hoc 
for his invention, when he was a whole-time employé of a 
firm, and this opinion met with general approval. The proof 
of good organisation was team work, and the death of team 
work was individual pulling against one another, working 
up secrets and then crystallising them into a patent, in order 
to put it before the management in the hope of getting a 
money reward. 

Mr. W. Dixon (Manufacturers’ Research) gave, as a possible 
solution, a plan whereby all employés had a right to patent 
their own ideas on the condition that the employers had a 
free use of the patent for all tiine. The share of the employer 
was @ free use of the inventions of all the employés, but 
the patent part was the property of the patentee. 

The Hon. Sir CHAKLES A. Parsons, K. C. B., F. R. S., claimed 
that a man was quite at liberty to patent things done in his 
own time, which he was not employed upon, and which had 
no connection with his employer’s business, but had no right 
to apply for a patent for anything in connection with the 
employer’s business. 

Alderman J. P. HINCHCLIFFE considered that a financial in- 
M was necessary to prevail on a workman to give of 

18 t. 

Mr. NaPiER PnENTICE (Diesel Oil Engine Users) contended 
that the true inventor did not carry out his researches for 
& money reward. This Research Association need not give 

im а pecuniary remuneration for his work, but it should 
encourage him to proceed with his echemes. 

Lieut.-Col. M. O’Gorman introduced the third subject on 
the agenda paper, the desirability of co-operation amongst 
Research Associations for the study of accessory materials 
or equipment. He compared co-operation with the quarry 
material used to build up the greater edifice in which all 
research associations took part. Co-operation was directed in 
industrial organisations to secure industrial advantages, which 
might be obtained by what was apparently a gratuitous 
sharing with others of the good things collected by one’s own 
efforts. Where the industries did not compete with one 
another co-operation for the common: end could more easily 
be initiated than where there was competition, and therefore 
it was for the study of accessory materials that one might 
hope more easily to get co-operation for research. Progress 
in one branch of industry proved to be profitable to many 
others quite disconnected. 

Sir FRANK HEATH was inclined to favour the proposal, that 
joint committees should be appointed to include representa- 
tives of a number of associations, and that these joint com- 
mittees should have specific problems referred to them, and 
that by agreement between the various associations contribu- 
tions should be made to finance the investigations. There must 
be many subjects, where several research associations were 
directly interested in some particular, which though it might 
not be the main product of the industry was yet of great 
importance to all. His proposal was, that committees ad hoc 
should be set up to learn whether this was the most successful 
way of proceeding. | | 

Alderman HINCHCLIFFE suggested that in the case of allied. 
associations having a common interest, each should elect two 
or three members to serve on the associations of the others. 
The points of contact with the several combining associations 
would be easily recognised, and that association would be 
appointed to carry out the research that was best adapted for 
the purpose. . : 

Sir W. J. Jones, K.B.E. (British Refractories), introduced 
the fourth subject, subscription to research associations, and 
pointed out that the success attending the formation of 
associations depended on securing sufficient subscriptions 
from the industry immediately interested. The recommenda- 
tions of the Department were open to grave objections. 
Schemes had been suggested as a basis for determining the 
amount of subscriptions including a levy on n total capital; 
(9) average annual profits; (3) annual wage bill; (4) number 
of employés; (5) volume of the output; (6) value of output: 
and (7) amount of plant. Objections could he raised to each of 
these; every one involved the disclosure of facts appertaining 
to the business of individual firms. It was equally easy to 
raise objections to the voluntary system, since it encouraged 
applications to firms outside the industry itself, and was 
liable to entail a duplication of applications for subscriptions, 
that might weaken the active interest which each firm in an 
individual industrv ought to feel for its particular Research 
Association. But time and experience must correct anomalies 
and remove difficulties. The formation at the moment of 
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a kind of super-association to bo built Up eus of and on top 
of these Research Associations could not approved. 

Mr. W. Grevnwoop (Cotton Research. Association) thought 
that by voluntary subscriptions sufficient security of tenure 
was not assured to those who were employed in research work, 
to which Sir W. Jones replied that each subscription was 
accompanied by & guarantee for its continuance for five years. 

Sir FRANK HEATH thought that confusion would follow the 
adoption of different policies... He believed that eventually 
voluntary assessment would be based on some uniform pro- 
cedure to be discovered by the Association itself. He did 
not think that any pecuniary difficulty would arise from lack 
of uniformity, and congratulated the Council on refuaing to 
prescribe a uniform procedure. | 

The meeting concluded with the usual votes of thanks. 


qa — OEE ED 


NEW PATENTS. APPLIED FOR, 1919. 
n (NOT YET PUBLISHED.) | 


геа expressly for thie journal by Messrs. Sarton-Jones, O'DzII. AND 
TEPHENS (successors to . P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. l 


19,838. “ Electric contact breakers.” J. BzRNaRD. August 4th. (France, 
June 5th, 1917.) 

19.999. Electric cable attachment for sparking plugs." H. Е. IIol won ruv. 
August 14th. | 

20,237. Electrical switches." C. F. Newey. August 18th. 

30,252. '' Thermionic amplifiers." J. Scorr-TaccaRr, August 18th. 

20,260. *' Automatic push telephone apparatus.“ W. P.  THoMrsON, 
(Haines.) August 18th. 

20,261. '' Automatic push intercommunication telephone apparatus." W. 
Р. Tuomrson. (Compagnie Generale de Telegraphie et de Telephonie.) 
August 18th. | 

20,269. '' Vacuum tube devices for wireless telegraphy." J. Scott-Taccakt, 
August 18th. 

20,279. “ Dynamo-lectric machinery.” J. W. BuRLEIcH and Lo-THERMO 
Patents, LTD. August 18th. 

20,284. Controlling apparatus for electrically- operated hoisting mechanism. 
&c." British THomson-Housion Co. and R. D. Given. August 18th. 

20,288. Wireless reception apparatus." J. Rosinson. August 18th. 

20,313. Sparking plugs." К. Breton. August 18th. (France, June 4th.) 

20.325. Electric switches.“ А. PoucHAIN. August 18th. 

20.343. Sparkin plugs." W. Мик. August 19th. 

20.363. '' Combined direct and indirect lighting fitment.” — S. S. GaLs- 
August 19th. 

20,368. '' Combined electric bell and battery." S. R. Brown. August 19th. 
. " [nternal-combustion engine ignition distributor, commutator or 
timer." J, Crang, August 19th. | 

20,371. “ Shade carriers for electric lamps." D. L. pg More. August 19th. 

20.384. Combination ignition switch for petrol-driven vehicles." Е. E. 
Ewer and P. A. TktLiNGHasT. August 19th. ` 

20,387. '' Telephone exchange systems.” G. Deakin and WestrKn ELec- 
TRIC Co. August 19th. 

20.398. Wireless telegraph transmitters.” H. J. Rounp. August 19th. 

20,399. “ Wireless direction finders.” H. J. Rounp. August 19th. 

20,400. “ Electric lamp.” E. L. Тномгзом August 19th. 

20,412. “ Electro-magnet. circuit interrupters.” Rutmarpt & Co. 
August 19th. (Germany, March 19th.) 

20.442. Gravity controlled mercury contact maker for controlling elec- 
trical circuits.” W. Н. Bikker апа R. Н. Parker. August 20th. 

20,444. ‘Sparking plugs." W. A. Tat. August 20th. 

20.460. Selecting devices for automatic telephone systems.“ 
PretitHory, J. E. Сошувк and Sremens Bros. & Co. August 20th. 

20,478. Device for securing electrical cables, &c., to walls.“ G. Н. 
ScHoLES, August 20th. | 

20,482. Ignition devices.“ J. S. Соүрк. August 20th. 

20,487. Sparking plugs. J. BartHoLomxw and R. 
August 2fth. | ee 

20,491. “ Incandescent lamps." J. S. Wrrners. (Schlesinger.) August 20th. 

20.505. Electric switches." A. G. THORNTON. August 20th. 

20,506. “ Electric couplings." E. Н. FurLER and Ross, Coursey & Со. 
August 20th. | s А 

20.513. Electrical indicators for railway, &c. J. GARDNER. August 215. 

20,518. *' Electric furnace for continuous heating ol rivets, &c. A. IMBERY. 
August 21st. Riga,’ Sma NENNT E 

20,531. ''Alternating current relay." Automatic TELEPHONE MANUFACTUR- 
ING Co. and G. W. FLYNN. August t. 

20,535. Electric fuses.” H. Е. McLoucLiN, Simprex Conpurts, Lrp., 
and L. M. WarzRHOUS&. August 2lst. | 


Е. А. 


RUTHERFORD. 


20,542. Welding electrode holders." Е. E. DacrisH W. L. Lorkin and 


Н. B. Swrrr. August 2lst. De Р 

20.544. Dynamo electric machinery." Т. L. К. CoorgR. August 215. 
20,548. Electric signalling systems. WESTERN Exectric Co. (Western 
Electric Co.) August 21м. | 

20,588. Cases. &c., for spark plugs." R. S. Gross. August 2151. 
20,601. '' Electrical resistance units." Assor TURNER & Co. and C. C. 
Turner. August 2151. 

20,005. ‘Obtaining currents of two periodicities from one generating 
ипи.” Н. A. L. Barry. August 23nd. 

20.612. Memorandum devices for use with telephones, &c." ` 
HATTERSLEY. August 22nd. 

20.627. Electric relays." AUTOMATIC TELEPHONE MANUFACTURING Co. and 
A. E Hupp. August 22nd. | 

20,628. ‘ Telegraph printing systems.“ AUTOMATIC TELEPHONE MANUFACTUR- 
ING. Co., Н. H. Нлккізок and S. К. SwrrH. August 22nd. 

20.635. Locking device to prevent use of electrical mechanism." D. 
Byrne. August 22nd. | a 

20,644. Magneto-electric devices for operating clutches, &c." C. F. 
SuauKs and M. WALKER. August 2nd. 

20,645. '' Magnetically-operated friction clutch.” C.. F. Ѕилмк and М. 
М л кЕв. August 22nd. | 

20.662. *'' Electric hoisting or winding apparatus.” British THOMSON- 
Houston Co. (Compagnie Trane Thomson-Houston.) August 22nd. 
20,669. “Electric ignition apparatus for  internal-combustion engines.“ 
M.-L. МАсхЕТО Synpicate and E. A. Watson. August 22nd. 

20.687. Electrical furnaces." A. Eimer. August 22nd. 

20.688. Electric ovens." E. L. SwartEv. | August 22nd. 

20 5983. “ Locking, device for electric and gas fittings." J. H. Co tines. 
August 22nd. ' ° > ZEE . * ; NE 


J. M. 


20.722. Automatic electric water-heater.“ E. T. Haves. August 23rd. 

20,739. *'' Electric hooters, &c., for motor vehicles, &c," E. Bavcourt. 
August 23га. | 

20,760. ** Senderless automatic telephone satellite systems." G. DEAKIN 
and WESTERN Evecrkic Co. August 93га. | : 

20.775. Current. distributors of electric ignition systems, &c.” J. H. 
RUNBAKEN. August 23rd. 

20.776. Magnetos." J. H. RUNBAKEN. August 23rd. 

20.784. “ Production of caustic soda from brine by electrolysis." 
Naik. August 23rd. | 
20,789. мүш cartier, &c."" F. R. Simms and Simms Motor Units. 
то. August 23rd. 

20.790. Miners’ electric safety lamps.“ T. Stretton. August 23rd. 


20.790-1 '' Miners’ electric safety lamps.“ HaástAM & — STRETION. 
August. 23rd. 


J. K. 


20.791. Miners’ electric safety lamps.“ J. W. Jones. August 33rd. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specificationa will be 
printed and abridged, and all subsequent proceedings will be taken. 


2917. 

19,108. ELECTRO-MAGNETIC METHODS OF DETECTING SUBMARINES. R. Beattie. 
December 27th, 1917. (130,350.) 

2918. 

1,833. TELEGRAPHIC AND OTHER INSTRUMENTS AND INSTALLATIONS. J. Hettin- 
per and C. A. Vandervell. January 3lst, 1918. (Cognate application 
948/18.) (130,368.) 

1,886. WIRELESS SIGNALLING — SYSTEMS. British 
(General Electric Co.) February lst, 1918. (130,369.) 

2,030. ELECTRIC CONTACTING DEVICES CONTROLLED BY SOUND, WAVES AND THE 
IXI. А. C. Heap and A. B. Field. February 4th, 1918. (130,375.) 

2.031. ACOUSTICALLY-OPERATED ELECTRIC CONTACT ACTUATING MECHANISM AND 
SYSTEMS EMPLOYING THK SAME. А. C. Heap and A. B. Field. February 4th, 
1918. (130,376.) 

2,746. ELECTRON DISCHARGE DEVICES. British 
(General Electric Co.) February 15th, 1918. (130,400.) 
2,796. ELECTRIC RELAYS. L. B. Turner. February 16th, 1918. (130, 408.) 
_ 3,244. MEANS. FOR DETECTING SMALL ELECTRIC CURRENTS. J. S. E. Townsend. 
February 23rd, 1918. (190, 429.) 

7.252. ELECTRICAL. SIGNALLING SYSTEMS. Western Electric Co. (Western 
Electric Co.) April 30th, 1918. (Convention date not granted.) (130,432.) 

8,941. DYNAMO-KLECTRIC MACHINERY. J. W. Burleigh. May 30th, 1918. 


Thomson-Houston Co. 


Thomson-Houston Co. 


(130,425.) 
10.535. Icnition PLUGS. W. F. M. Edwards. June 26th, 1918. (130,438.) 
11,613. E:ecrric LAMP HOLDERS AND THE LIKE. H. T. Wilkinson and 


Wardle Engineering Co. July 16th, 1918. (130,441.) 

12,125. PROCESS POR ELECTRO-VLATING METALS, AND PARTICULARLY FOR COPPER- 
ING IRON AND STEEL. О. Marino. July 25th, 1918. (130,446.) 

12,315. ELECTRO-MAGNETIC  SPERD-CHANCING GEAR. Menco-Elma Syndicate. 
September 22nd, 1917. (119,651.) 

12,322. ELzcrRO-PNEUMATIC BRAKING SYSTEMS. British Thomson-Houston Со. 
(General Electric Co.) July 29th, 1918. (130,451.) 

12,369. SPARKING-rLUGS FOR INTERNAL-COMBUSTION ENGINES. J. К. White 
and Baynes & Partners. July 30th, 1918. (130,452.) | 

12,593. CONSTANT CURRENT DYNAMOS. Trier & Martin, V. A. Trier and $, 
Smith & Sons. August Ist, 1918. (Addition to 5,652/10.) (130,473.) 

13,314. APPARATUS FOR MEASURING THE AVERAGE MAXIMUM DEMAND IN- KILOVOLT 
AMPERES FROM AN ALTERNATING CURRENT SUPPLY. А. E. Jepson and О. Howarth. 
August 16th, 1918. (130,485.) Us 

13,510. SIGNALLING ON PRIMARIES OF TELEPHONE OR TELEGRAPH PHANTOM CIR- 
culrs, E. S. Ritter. August 20th, 1918. (130,489.) 5 

13,536. MEANS FOR DETERMINING THE DIRECTION OF A DISTANT SOURCE OF 
BLECTKO-MAGNETIC RADIATION, R. E. Ellis. (Е. Adcock.) August 216, 1918. 
(130,490.) 

13,980. FORM or PORTABLE ELECTRIC LAMP. A. R. Upward. August 2lst, 
1918. (Cognate application 17,038/18.) (130,491.) 

14,079. ELECTRIC rurnaces. A. D. Keene. September Sth, 1917. (119,228) 


14,815. ErECTRICALLY-OPERATED PULLEY BLOCKS HOISTS AND THE LIKE. H. 
Morris, Ltd., G. A. Robertson and W. N. Weston. September 12th, 1918. 
(130,500.) 


15,782. DIAPHRAGMS FOR GRAMOCHONES, PHONOGRAPHS, TELEPHONES, AND THR 
LIKF. A. T. Collier. September 28th, 1918. (Cognate application 7,815/19.) 
(130,507 .) 

16,261. MEANS FOR ATTACHING SHADES OR GLOBES TO ELECTRIC LAMP HOLDERS. 
T. Cracknell. October 7th, 1918. (130,511.) 

17,386. SraARKING PLUGS FOR IGNITION PURPOSES. 
24th, 1918. (130,516.) 

17,731. ELECIRICALLY-HEATED FABRICS. 
(130,518.) 

18,078. ELECTRO-MAGNETIC WAVE-SIGNALLING SYSTEMS. 
ber 4th, 1918. (130,520.) 

"T" 2919. 


1,071. Extectric BATTERIES. S. F. Tyler and E. Н. Naylor. January 15th, 
1919. (130,545.) 

2,485. IGNITION SYSTEMS. Splitdorf Electrical Co. December 28th, 1910. 
(123,077.) 

3,361. MACHINE FOR USE IN ELECTRIC WELDING. A, Faure. February llth, 
1918. (123,320.) . 

3,990. AUTOMATIC: CUTIN AND CUT-OUT RLECTRIC SWITCHES. Fuller Accumu- 
lator Co. and A. P. Welch, February 18th, 1919. (130,557.) 

5,559. SpaRK PLUGS. E. M. Johnson. March 6th, 1919. (130,564.) 


A. E. Heath. October 


A. S. Lucas. October 30th, 1918. 


N. Lea. Novem- 


6,308. SPrARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. L. M. J. S. 
Bour. June 29th, 1918. (129,256) 
12.594. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. H. W. Car- 


penter. May I7th, 1918. (127,253) 


Heating Water Electrically.—In E. J. Z. for June 12th 
last, it is shown that heating water electrically for industrial 
and commercial purposes is economical. and that its use 1s of 
special importance in areas supplied by long-distance trans- 
mission. An apparatus is described that is manufactured be 
A. Ritterhaus, of Kassel. It takes 3 KW., and is provided 
with a thermostat, by which the current is interrupted when 
the water reaches a given temperature. The average daily 
consumption in & given year was 15.4 units, and the maximum 
consumption on any one day 22 units, and the average number 
of hours of use per day ebout 6 hours. B 
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AUTOMATIC HEAT CONTROL. 


In the process of cooking or heating, the desired result is 
achieved by raising bodies or air to a certain tempera- 
ture, or series of temperatures, and maintaining them in 
that condition for a given time. 

One is apt to take it for granted that this end can be 
attained by the steady release of heat energy at a constant 
rate; on the contrary, however, if the result aimed at 
is а steady temperature, irregular, and even intermittent, 
emissions of heat are generally required to compensate for 


losses, air changes, rise or fall in the. temperature of the 


environment, and other circumstances. 

Experiments on the heating of rooms in ordinary occupa- 
tion by means of electric radiators controlled by thermostats 
have shown in a striking manner the irregular output of 
heat that is needed, and suggest that where any method of 
artificial heating is employed without automatic control, 
great waste occurs; even if care is taken to vary by hand 
from time to time the capacity of the heating elements in 
use, the result is not much more economical than the older 
method of throwing coal on the fire when the room 
becomes chilly, and opening the door when it becomes too 
hot. 

A little consideration of this matter suggests that, the 
supply of heating service to the consumer may often be 
split up into two componente :— 

The heavy work of maintaining rooms at a temperature 
substantially above that of the outside air by means of a 
steady delivery of heat energy which, on account of the 
large amount required, must be obtained from an inexpen- 
sive source ; and, in addition, the lighter work of providing 
a smaller, and generally intermittent, supply of beat to 
compensate for variations and to keep the final room 
temperature at the required degree. The secondary heating, 
being capable of automatic control, should, and need only, 
be relied upon to provide a fraction of the total heating 
effect required, so that its cost becomes of less importance, 
particularly as by its use waste of the primary source of 
heat is diminished. 

In short, fires or a hot-water system can be used in as 
regular and efficient a manner as their characteristics permit, 
being operated to maintain only the minimum temperature 
desired under normal circumstances, and supplemented by 
electric heaters with thermostatic regulation, which can be 
set to deliver heat at varying rates ine answer to any 
demand arising from changes of outside temperature, 
ventilation, or the cooling effect produces by opening doors 
or neglect of fires. 

In this way the inexpensive, but less easily regulated, 
source provides the larger and steady portion of the service, 
and the more expensive, but easily regulated, source takes 
care of the peaks and irregularities. 

Experiments in maintaining store-rooms at steady 
temperatures by automatically-controlled electric heaters 
have shown in a striking manner the advantage and 
economy of the method, and it appears to offer valuable 
possibilities as a supplement to hot-water systems, particu- 
larly in large buildings, where the results of using central 
heating alone are often disappointing by reason of the very 
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uniformity of the heat delivery ; the differences in the uses 
to which rooms may be put, unforeseen causes of heat loss, 
changes in use and in furnishing after the heating installa- 
tion is complete, all contribute to the difficulty, and make a 
secondary and self-adjusting heat source most desirable. 

The principle of mixed heating is worthy of investigation ; 
many sources of waste or cheap heat have been neglected 
because they are intermittent, difficult to regulate, or insuffi- 
cient to produce the temperature needed. By arranging to use 
them to the limit of their capacity, and making up any addition 
required by means of electricity, economy may often result. 
_A notable example is at hand in the practice of steel makers, 
where in some cases the metal is preheated with coke, and 
the process is completed in the electric furnace. In house- 
hold work there is still something to be done with the waste 
heat of range fires ; even after hot water has been provided, 
the flue temperatures are high, and architects and engineers 
may wall consider to what extent further heat can be 
recovered by means of tanks for storing warm water, or by 
built-in drying or hot cupboards, in which hay-box cooking 
can be carried out, or even arrangements made for operating 
jacketed electric ovens, in which electricity would often only 
be called upon to raise the temperature from, perhaps, 
100° F. to the cooking point. 

The problems of recovering waste heat from household 
fires, without destroying the necessary draught, and then 
providing a means of “ topping up,” are worthy of consider- 
ation, and any success which may be achieved will help to save 
fuel and reduce smoke, and may enable the supply engineer 
to secure yet another class of electricity-user able to pay a 
fair price and create a load of considerable diversity. 


Ir research is not to become a byword 


5 for inefficiency and ineptness, it is necessary 
Research, to do a great deal quickly. At present 


there is a great deal of cackle, but the 
egg i8 not easy to discover. We refuse to admit that a 
manufacturing concern which equips itself with a chemical 
laboratory and a physical testing room has done all that is 
necessary to contribute to progress in this matter. 
Researchers are made, not born, and they must be trained to 
act on their own responsibility, with freedom from the 
ignorant fear which lies at the back of the evasiveness and 
non-committal attitude of which we nowadays hear so 
much. 

The international aspect of the research problem recently 
received attention at a Conference held in Brussels. Before 
the war, many international bodies had grown up as a 
result of the necessity for the precise definition of standards, 
and for collecting scientific observations from stations all 
over the world, and those bodies, of which the International 
Electrotechnical Commission may be regarded as a typical 
example, were doing a great deal of very important work. 
The war interrupted international working, particularly as 
between scientists in mutually hostile countries, and it 
seems that in the Peace Treaty Germany has, with certain 
exceptions, agreed to withdraw from all conventions of a 
scientific or technical character. 

The inference is that the old conventions are still in 
existence, including the victorious belligerents and the 
neutral powers. Emanating apparently from America, the 
idea of the allied countries seems to be to withdraw from 
such associations as may still exist, and to found new ones, 
the neutrals being, as The Times expresses it, “left in 
the air.“ | 

The objects of the International Research Council 
established by the Conference are defined to be :— 

(a) To co-ordinate international efforts in the different 
branches of science and its applications. 

(^) To initiate the formation of international associations 
or unions deemed to be useful to the progress of science. 

(r) To direct international scientific action in subjects 
which do not fall within the province of any existing 
association. 


(4) To enter, through the proper channels, into relations 
with the Governments of the countries adhering to the 
Council to recommend the study of questions falling within 
the competence of the Council. 

The published summary of the Report tells us nothing of 
the identity of the scientists who assembled at Brussels, 
except that there were 17 representatives of Great Britain, 
including the Astronomers Royal of England and of 
Scotland, Profs. Lamb, Sherrington, and Turner, and Drs. 
Bateson and Glaisher ; over 20 representatives from France ; 
about the same number from the United States ; twleve 
from Canada and one from New Zealand, while Belgium is 
stated to have been naturally well represented in all 
branches of science." We are not told who chose these 
representatives. The Royal Society took some part, and, it 
Seems, an important part in the business, but it appears at 
least doubtful if any other scientific association had anything 
to do with it. 

We should certainly like the question cleared up from 
the electrical point of view, with special regard to the 
International Electrotechnical Commission, the field of whose 
labours has only as yet been scratched. Are we to assume 
that it has been dissolved? Or will it be superseded by, 
or absorbed in, one of the new International Unions 
which are being formed under the ægis of the International 
Research Council ? | 


We have read the letter which appears 
in our “Correspondence” columns to-day 
rom an able and experienced engineer 
who has been on active service for four years, with shame 
and indignation. Unfortunately it does not stand alone ; 
others who have had a like experience have come to us and 
told us of the difficulties that they have met with in their 
endeavours to return to civil occupations. | 

We are fully aware of the fact that the conditions which 
at present prevail in the electrical industries are not favour- 
able to the rapid absorption of men into civil employment ; 
there is plenty of work to be done. but the uncertainties 
of the position with regard both to labour and to trading 
conditions in general hamper employers in embarking 
upon new contracts. We hope and believe tbat the 
situation will quickly improve, and that the nation will 
settle down to cope with the huge volume of work that is 
awaiting attention. 

But that is not the subject of our complaint. What we 
strenuously protest against is the cold and unsympathetic 
reception accorded to so many ex-Service men—the men 
who have fought our battles and risked their lives in order 
to gain the victory by which this country and the whole of 
the British Empire has been rescued from ruin, from 
despicable servitude to a brutal race, and from ignominy 
unspeakable. We trust that the cases that we have met 
with are exceptional—but there are far too many of them, 
where there should be none. We refer particularly to 
examples of men who have been fortified with the assurance 
that they would be reinstated in their posts on their return, 
and to the numerous appointments which have been con- 
ferred upon men who have not seen military service, and 
who are actually in possession of suitable berths. We are 
not finding fault with the latter, most of whom have 
rendered invaluable service to their country by staying at 
their posts, and bave undergone exceedingly arduous and 
wearing strains due to overwork and anxiety during the 
war. Our criticism is directed against those who, in filling 
appointments, have failed to give that preference to 
unemployed ex-Nervice men to which they are justly 
entitled ; let these men first be restored to industrial service 
before men already emploved are transferred. We ourselves 
have had occasion to fill vacancies on our staff; we have 
made it a гше that ex-Service men shall have the preference, 
and we have had no difficulty in satisfying our requirements 
from their ranks. | 

With regard to the former question—the ereinstatement 
of men in their former posts—this is an obligation of 
honour, and to fail in its due discharge is in our opinion a 
disgraceful and unpatriotic breach of faith. 


Service Men 
Coid-shouldered. 
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THE PRODUCTION OF ELECTRO-MEDICAL 


APPARATUS IN 


GREAT BRITAIN. 


By CUTHBERT ANDREWS. 


THE history of the development in recent years of 
the electro-medical and X-ray industry in Great 
Britain 15 typical of that of many branches of British 
electrical engineering. Our manufacturers were far 
from allowing their foreign competitors to hold an 
uncontested market for this class of apparatus—on 
the contrary, in no country was electrical machinery 
of this nature better made or designed, nor were the 
firms interested lacking in ordinary business enter- 
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Fic. 1.—INTERRUPTER WITH RECTIFYING DEVICE. 


prise. But owing to what we can only term 
** modesty ” on the part of the British worker he had 
failed to bring prominently before the world the 
achievements of the British School of Radiology; 


with the announcement of so-called original“ 
radiological work, and thus the apparatus makers of 
Germany followed in the wake of the widely 
published announcements of their scientists. As a 
matter of fact, in no case has any country preceded 
Great Britain in the use of any important system of 
radiological work. Deep-seated therapeutic treat- 
ment, long-distance radiography, combined X-ray 
and radium therapy and other similar methods hailed 
as innovations, had all been practised unobtrusively 
in England before they were sent forth as novelties 
by Continental—and usually German—workers. But 
Great Britain has seen the error of her too modest 
attitude, and it is hoped that in future it will be pos- 
sible to bring home to the world the fact that she has 
always been іп; the forefront of both theory and 
practice—in initiation of method as well as elabora- 
tion of appliances. i 

On the outbreak of war it was seen immediately 
in this, as in many other fields of industry, how 
dependent England was upon outside sources for a 
large portion of her supplies. The capacity of the 
firms making X-ray and allied apparatus in Great 
Britain in 1914 was inadequate to meet the inevitable 
heavy requirements of the British Army and Navy. 
Fortunately, however, the position was realised with 
great rapidity, and there commenced a period of in- 
tense activity amongst the British manufacturers of 
X-ray and allied apparatus. Designs were evolved 
suitable to the problem to be faced, material was 
sought, labour was trained, and in some cases new 
factories were erected or adapted. Speedily the 
firms brought their output to the required point— 
the quality of their goods had never been in question 
—and within a space of months not only had the 
pressing needs of the British War Department been 
met, but quantities of apparatus had been sent to the 
Russian and other distant fronts. But the British 
firms were not content with this. Simultaneously 
they had been improving their quality and methods 
of production, and it stands to their lasting credit 
that since 1914 they have met the requirements not 
only of the. British Army and Navy, British Red 
Cross, and the ordinary civil hospitals, but the 
demands of all the British Colonies, of Russia, of 
Serbia, of Roumania, and in some degree of Italy 
and Spain. And all this was done without State aid 
or material encouragement in any shape or form, 
and solely by those firms which were already estab- 
lished in this business before the Great War. 


Fic. 2.—TypicaL HOSPITAL X-RAY DEPARTMENT. 


and thus the more cleverly advertised schools of 
work in Germany and other European countries 
were far better known than our own. In such 
affairs the demand for apparatus goes hand in hand 


The object of the foregoing remarks is to show 


that in this sphere of activity the British manufac- 
turers have nothing to learn from those of any other 
country. British X-ray apparatus has been used in 
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every part of the globe, and under inconceivably diffi- 
cult circumstances, and it has proved uniformly 
reliable and durable. The British X-ray manufac- 
turer has always in mind the fact that the perfection 
of his apparatus may mean the saving of a life, and as 
everyone knows, thousands of lives have been spared 
during the war by the timely use of X-rays. Thus 
out of the hideous evil of the past four years comes 
some good, for now British industry can provide the 
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Fic. 3.—SNook& INTERRUPTERLESS MACHINE. 


most up-to-date, well-finished and most dependable 
electrical apparatus of any country in the world. 
The scope of this article is to show the general 
lines along which the British X-ray industry has ad- 
vanced, and to review the wide field which is now 


Fic. 4.—CoMPacr Tyre OF X-RAX APPARATUS. 


covered by electro-medical apparatus. As far as 
possible medical terms have been avoided, our aim 
being rather to indicate the many uses of electricity 
as a curative power than to give exact details as to 
its method of application. 

It will be interesting to mention first the type of 
apparatus which is in general use in this country for 


X-ray work. This consists essentially of an induc- 
tion coll giving a discharge between points about 
16 in. apart, together with a contact breaker or 
interrupter. Тһе latter may be of the mercury jet or 
the Wehnelt type. The mercury jet form has under- 
gone many modifications during the past few years, 
and the tendency now 1s to combine with it a recti- 
fying device (fig. 1), one of the chief aims in all X-ray 
apparatus being to secure a unidirectional discharge 
through the tube. To these appliances is added an 
appropriate switchboard, and the mechanical conveni- 
ences for the examination of the patient and the 
practice of radiography and radiotherapy, these 
latter comprising such things as a couch, a vertical 
stand for e&amination with fluorescent screen, a stand 
having universal movements for adjusting the posi- 
tion of the tube (fig. 5) and other minor pieces of 
apparatus. The figure (fig. 2) shows a typical group 
of apparatus of this character. 

The need in certain cases for instantaneous radio- 
eraphy has led to the adoption by some workers of 
heavy interrupterless machines having a capacity of 
the order of 8 kw. (fig. 3). This type of outfit 15 not, 
however, so popular in this country as the cheaper 
and more easily managed induction coil, although 
the gradual tendency is undoubtedly towards the 


Fic. 5.—AN ELABORATE FORM: OF STAND FOR SUPPORTING THR 
X-RAY TUBE. 


more powerful installation. This is fostered by 
recent developments in the uses to which X-rays are 
put, as, in addition to the ever-growing medical 
utilisation, an enormous field has been opened up by 
the application of the X-rays for the examination of 
metallic substances and other dense materials. By 
using a maximum form of discharge thicknesses can 
be penetrated which would have been oonsidered im- 
possible a few vears ago; and it is claimed that 
cracks, blowholes, foreign substances, &c., can be 
demonstrated in steel or other metals by the uses of 
\-ravs. [t seems evident that the science of radio- 
metallurgy is destined to become a most important 
part of the future development of manufacturing pro- 
cesses of all kinds, and some further particulars re- 
garding metal radiography are given below. 

It is interesting to see what widely varying X-ray 
plant has been evolved for different purposes. At 
one end of the scale we have the portable set, in 
which every part is made as small, light and com- 
pact as possible. so that it may be transported from 
place to place in the smallest kind of vehicle, or, 
mounted on a trolley, can be wheeled through a 
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hospital ward for use at the bedside. Next we have 

the more standard set suitable for permanent erec- 
tion in the hospital or private operating room as in 
figs. 2and 4. Then we have the field hospital set, 
which is practically a complete X-ray department, 
comprising a shelter with couch, X-ray installation, 
accumulators, dark room, appliances for steroscopic 
examination, &c., all contained in a specially built 
motor van. Obviously such equipments have been 
of inestimable service during the war, enabling rapid 
and accurate work to be done in situations where 
no fixed apparatus was practicable. 


Ею. 6.—WATER-COOLED X-RAY TUBE. 


It is scarcely possible to enumerate in this article 
the many subsidiary appliances now in regular use 
in connection with X-ray work, but some idea will 
be afforded of the growth of the science when it is 
stated that amongst the apparatus installed in a 
good-sized hospital, in addition to the plant for 
producing the discharge, will be found arrangements 
for taking stereoscopic pictures and also for viewing 
these, either as negatives or positives; appliances 
for determining the positions of foreign bodies, 
such as bullets, &c., in the patient; attachments 
allowing of the visual examination of the living 
body, in order to follow the processes of digestion, 
&c., and the making of drawings of the actual 


shadows thrown. There is also experimental ap- 
paratus in existence which aims at allowing surgical 
work to be carried out while the operator views the 
patient stereoscopically throughout the actual opera- 
tion. 

One of the most important factors in connection 
with X-ray work is the production of efficient tubes, 
and the progress made in this direction in England 
has been of a notable kind. Prior to the war the 
glass for X-ray tubes was imported from Сегтапу; 
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Еб. 7.—X-Ray TUBE WITH MASSIVE ‘TARGET. 


but at the present time an absolutely efficient mate- 
rial is manufactured in London, and X-ray tubes 
are produced in large numbers and of a high degree 
of excellence. British manufacturers are now in 
a position to offer considerable quantities of tubes 
for export, and it is hoped that a large part of the 
business formerly done by Germany will be secured 
for the home factories. All the types of X-ray tubes 
in general use are being made, including large and 
small tubes with platinum or tungsten targets of 
medium and heavy weights (fig. 7); water cooled 
tubes (fig. 6), radiator tubes, therapeutic models, 
valve tubes of various types, and so on. 


(To be continued.) 


THE BRITISH ASSOCIATION.—I. 


THE eighty-seventh annual meeting of the British Associa- 
tion for the Advancement of Science opened on Tuesday 
morning in the Municipal College at Bournemouth. 
“ Three years of anxiety and stress," to use the opening 
words of the President's address, have passed since the 
last meeting, which was held at Newcastle in 1916. And 
now after the great upheaval, ‘the elemental conditions of 
organisation of the world are still in flux, and we have to 
consider how to influence and mould the recrystallisation of 
these elements into the best forms and most economic 
rearrangements for the benefits of civilization." Conscious 
that it iscapable of exerting a great influence in guiding 
the nation towards advancement in the Sciences in the 
most general sense, the Association has now resumed its 
annual proceedings. Its 12 Sections are. meeting, for the 
first time we believe, in one set of buildings, in a fashionable 
seaside resort, where the season is still at its height, a 
section of the Fleet—the Barham and the Ma/aya—in the 
Bay, and Jack in consequence ashore, and where a great 
international flying race on Wednesday took precedence as 
the greatest public event of the week. At the time of 
writing the weather is beautiful, and the general attractions 
are numerous, two circumstances which will reconcile the 


most serious among the members to the fact that the 
sectional proceedings in nearly every case will not extend 
into the afternoon. 

Contrary to the usual custom, the meetings opened 
sectionally, instead of with the great inaugural meeting at 
which the president delivered his address. Therefore, at 
10 a.m. on Tuesday, after the usual reunion and hand- 
shakings in the reception room and contiguous departments, 
members turned their steps to one or other of the Section 
rooms. Section“ A ” (Mathematical and Physical Science) 
opened the ball, G“ (Engineering) deferring its pro- 
ceedings until 11 o'clock, in order that the members of 
both Sections might together listen to the address of Prof. 
A. Gray, F. R. S., (sectional president), on lessons of the war. 
At 11 o'clock the Section turned its attention to the report. 
of the Committee on Wireless Telegraphy, while members 
of “ G ” settled down to hear the address of their sectional 
president, Prof. J. E. Petavel, F.R.S., who reviewed en- 
gineering and science during the war, and referred to the 
subject of industrial and economic reconstruction. 

In the Chemical Section, Prof. P. Phillips Bedson, D. Sc., 
(sectional president), briefly reviewed some of the features. 
of the rise and development of the ** Periodic Law." 
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In the Agricultural Section, Dr. Charles Mercier was to 
have read a paper and led a discussion on “ The Electrical 
Treatment of Seeds,” but his tragic death, last week, neces- 
sitated a substitute stepping into the gap. Mr. Black- 
burn, who bad been associated with the deceased gentleman 
for some years, said that the doctor had long been interested 
in the subject, but he had not prepared any special paper ; 
therefore he (Mr. Blackburn) must make it plain that in 
dealing with the matter he was putting forward his own 
views. Some discussion followed, in the course of which 
it transpired, as we should have anticipated, that opinions 
regarding electrification of seeds were not by any means 
unanimously in favour of it. 

In Section ** A " the report on Radiotelegraphic Investi- 
gations was submitted by Dr. W. H. Eccles, the Secretary 
of the Committee. Sir Oliver Lodge, Chairman of the 
Committee, expressed the Committee’s thanks to Dr. Eccles 
for the vast amount of work that he had put into the 
proceedings. 

In the Engineering Section, Prof. Petavel was supported 
by the president of the Association, Sir Chas. Parsons. At 
the conclusion of the sectional address the report of the 
Committee on “Complex Stress" demanded attention, and 
the afternoon was devoted to a visit to the Bournemouth 
Corporation tramway generating station. 

In the Economic Science Section, Sir Hugh Bell delivered 
the presidential address, and he was followed by the Right 
Hon. Е. Huth Jackson on “ National Alliance of Employers 
and Employed," and by the Hon. Sir Chas. Wade, K.C., 
Agent-General of New South Wales, on * Price Fixing, with 
Special Reference to Australian Experience." The chair- 
man showed that both of these papers were very closely 
connected, and they were discussed together. 


Presidential Address. 
By THE Hox. SIR CHARLES A. Parsons, K.C.B., F. R. S. 
(Abstract.) 


Three years of anxiety and stress have passed since the last 
meeting of the British Association. We are gathered together 
at а time when, after a great upheaval, the elemental con- 
ditions of organisation of the world are still in flux, and we 
have to consider how to influence and mould the recrystallisa- 
tion of these elements into the best foruis and most economic 
rearrangements for the benefit of civilisation. That the British 
Association is capable of exerting a great influence in guiding 
the nation towards advancement in the Sciences and Arts in 
the most general sense there can be no question, and of this 
we шау be assured by a study of its proceedings 1n conjunction 
with the history of contemporary progress. 

This year inarks the hundredth anniversary of the death of 
James Watt, and in reviewing the past, it appears that 
England has gained her present proud position by her early 
enterprise and by the success of the Watt steam engine, 
which enabled her to become the first country to develop her 
resources in coal, and led to the establishment of her great 
manufactures and her immense mereantile marine. Watt 
gave to the world an engine which consumed from five to 
seven pounds of coal per horse-power hour, or one-quarter of 
the fuel previously used by any engine. With this consuinp- 
tion of fuel its field under the conditions prevailing at the 
time was practically unlimited. To the Watt engine consum- 
ing from five to seven pounds of coal per horse-power, mankind 
owes the greatest permanent advances in material welfare 
recorded in history. 

The turbine of to-day carries the expansion of steam mech 
further than has been found possible in any reciprocating 
engine, and owing to this property it has surpassed if in the 
economy of coal, and it realises to the fullest. extent. Watt's 
ideal of the expansion of steam from the boiler to the lowest 
vapour pressure obtainable in the condenser. 

Among the minor improvements which in recent years have 
conduced to a higher efficiency in turbines are the more accu- 
rate curvature of the blades to avoid eddy losses m the steam, 
the raising of the peripheral] velocities of the blades to nearly 
the velocity of the steam impinging upon Шеш, and details 
of construction to reduce leakages to a minimum. In turbines 
of 20,000 to 30,000 H. p. 82 per cent. of the available energy in 
the steam is now obtainable as brake H.P.; and with a boiler 
efficiency of 85 per cent. the thermodvnamie efficiency fram 
the fuel to the electrical output of the alternator has reached 
23 per cent., and shortly may reach 95 per cent., a result 
rivalling the effeieney of internal-combustion engines worked 
by producer gas. 

Brief reference must be made to the important work of one 
of the comnuttees of the British Association appointed in 1903, 
under the chairmanship of the late Sir William Preece, for the 
investigation of gaseous explosions, with special reference to 
temperature. One investigation in particular has proved to be 
. a guiding star to the designers and manufacturers of internal 
combustion engines in this country. The members of the 
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committee more directly associated with this particular in- 
vestigation were Sir Dugald Clerk, Prof. Callender, and the 
late Prof. Bertram Hopkinson. 

The investigation showed that the intensity of the heat 
radiated by the incandescent gases to the walls of the cylinder 
of a gus engine increases with the size of the cylinder, the 
actual rate of this increase being approximately proportional 
to the square root of the depth of the radiating incandescent 
yas; the intensity was also shown to increase rapidly with the 
richness of the gas. It sutlices now to say that the heat in a 
large cylinder with a rich explosive mixture is so intense that 
the metal eventually cracks. The investigation shows why this 
occurs, and by doing so has saved enormous sums to the 
makers of pas and oil engines in this country, and has led 
them to avoid the large cylinder, so common in Germany 
before the war, in favour of a multiplicity of smaller cylinders. 

Probably the most interesting development during the war 
has been the extensive application of sound-listening devices 
for detecting and localising the enemy. The sound-ranging 
apparatus developed by Prof. Bragg and his son, by which 
the position of an епешу gun can be determined from elec- 
trically recorded times at which the sound wave from the 
gun passes over a number of receiving stations, has enabled 
our artillery to concentrate its fire on the enemy’s guns, and 
often to destroy them. 

During 1917 locations by sound-ranging reached about 30,000 
for the whole army, this number being greater than that given 
by any other means of location. А single good set of observa- 
tions could be relied upon to give the position of an enemy 
gun to about 50 yards at 7,000 yards range. It could also be 
carried on during considerable artillery activity. 

The apparatus for localising noises transmitted through the 
ground has been much used for the detection of enemy mining 
and counter mining operations. Acoustic tubes, microphones, 
and amplifying valves have been employed to increase the 
volume of very faint noises. 

Of all the physical disturbances emitted or produced by a 
moving submarine, those most easily detected, and at the 
greatest distance, are the pressure waves set up in the water 
by vibrations produced by the vessel and her machinery. A 
great variety of instruments have been devised during the 
war for detecting these noises, depending on microphones and 
magnetophones of exceedingly high sensitivity. Among them 
may be particularly mentioned the hydrophones devised by 
Capt. Ryan and Prof. Bragg, being adaptations of the tele- 
phone transmitter to work in water, instead of air. These 
instruments, when mounted so as to rotate, are directional, 
being insensitive to sound waves whose front is perpendicular 
to the plane of the diaphragin, and giving the loudest sound 
when the diaphragm is parallel to the wave front. 

Another preferable method for determining direction is to 
use two hydrophones coupled to two receivers, one held to 
each ear. This is called the binural method, and enables the 
listener to recognise the direction from which. the sound 
emanates. А 

When the vessel is in motion or the sea is rough the water 
noises from the dragging of the instrument through the water 
and from the waves striking the ship drown the noises from 
the enemy vessel, and under such conditions the instruments 
are useless. The assistance of eminent biologists was of 
invaluable help at this juncture. Experiments were made 
with sea-lions by Sir Richard Paget, who found that they 
have directional hearing under water up to speeds of six 
Also Prof. Keith explained the construction of the 
hearing organs of the whale, the ear proper being a capillary 
tube, too sinall to be capable of performing апу useful function 
in transmitting sound to the relatively large aural organs, 
which are deep set in the head. The whale therefore hears 
by means of the sound waves transinitted through the sub- 
stance of the head. It was further seen that the organs of 
hearing of the whale to some degree resembled the hydrophone. 

The course now became clear. Hollow towing bodies in 
the form of fish or purpoises were made of celluloid, varnished 
canvas, or very thin metal, and the hydrophone suitably fixed 
in the centre of the head. The body is filled with water, and 
the cable towing the fish contains the insulated leads to the 
observer on board the vessel. When towed at some distance 
behind the chasing ship disturbing noises sre small, and 
enemy noises can be heard up to speeds of 14 knots, and at 
considerable distances. Thermionie. amplifying valves have 
been extensively used, and have added much to the sensitive- 
ness of the hydrophone in its many forms. 

After the loss of the Titanie by collision with an iceberg, 
Lewis Richardson was granted two patents in 1919 for the 
detection of above-water objects by their echo in the air, and 
underwater objects by the echo transmitted through the water. 

Ihe echo method of detection. was not, however, practically 
developed until French and English scientists, realising its 
importance for submarine detection, broucht the apparatus 
to a high degree of perfection and utility shortly before the 
armistice. Now, with beams of high-frequency sound waves, 
it is possible to sweep the seas for the detection of any sub- 
merged object, such as icebergs, submarines, surface vessels, 
and rocks; they may also be used to make soundings. It 
enables a chasing ship to pick up and close in on a submarine 
situated more than a mile алау. 

The successful development of sound-ranging apparatus on 
land led to the suggestion by Prof. Bragg that a modified form 
could be used to locate under-water explosions. It has been 
found that the shock of an explosion can be detected hundreds 
of miles from its source by means of a submerged hydrophone, 
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and that the time of the arrival of the sound wave can be re- 
corded with great precision. At the end of the war the 
eound-ranging stations were being used for the detection of 
Positions at sea, required for strategical purposes. ‘I'he ваше 
etations are now being used extensively tor the determination 
of such positions at sea as light-vessels, buoys which indicate 
channels, and obstructions such as sunken ships. By this 
means ships steaming in fog can be given their positions with 
accuracy for ranges up to 500 miles. 

Among the many other important technical systems and 
devices brought out during the war which will find useful 
application under peace conditions as aids to navigation I may 
mention directional wireless, by which ships and aircraft can 
be given their positions and directed. 

Leader gear, tirst used by the Germans to direct their ships 
through their minefields, and subsequently used by the Allies, 
consists of an insulated cable laid on the bottom of the sea, 
earthed at the further end, and through which an alternating 
current is passed. By means of delicate devices installed on 
& ship, ehe is able to follow the cable at any speed with as 
much precision as а railless electric 'bus can follow its trolley 
wire. Cables up to 5U miles long have been used, and this 
device promises to be invaluable to ships navigating narrow 
Ane tortuous channels and entering or leaving harbours in 
& fog. 

The supply and use of electricity has developed rapidly in 
recent years. For lighting it is the rival of gas, though each 
has its advantages. As a means of transmitting power over 
long distances it has no rival. It is rapidly superseding locally 
generated steam-power, and is a rival to the small and mode- 
rate-sized gas and oibengines. Steam turbines are now exclu- 
sively used in large generating stations, because of their 
smaller cost and greater economy in fuel. At the end of last 
year the central electric stations in the United Kingdom con- 
tained plant aggregating 24 million kilowatts, 79 per cent. of 
which was driven by steam turbines. 

. Much discussion has taken place as to the most economical 
size of generating stations, their nuinber, the size of the 
generating units, and the size of the area to be supplied. On 
the one hand, & comparatively small number of very large 
or super-stations, Instead of a large number of moderate-sized 
stations dotted over the area, results in a small decrease in 
the cost of production of the electricity, because in the super- 
stations larger and slightly more economical engines are 
employed, while the larger stations permit of higher organisa- 
tion and more elaborate labour-saving appliances. Further, 
if in the future the recovery of the by-products of coal should 
become a practical realisation as part of the process in the 
generation of electricity, the larger super-stations present 
greater facilities than the smaller stations. On the other 
hand, super-stations involve the transmission of the electricity 
over greater distances, and consequently greater capital 
expenditure and cost of maintenance of mains and trans- 
mission apparatus, and greater electrical transmission losses, 
while the larger generating unit takes longer to overhaul or 
repair, and consequently & larger percentage of spare plant is 
necessary. , 

The greatest element in reducing the cost of electricity is 
the provision of a good load factor; in other words, the utilisa- 
tion of the generating plant and mains to the greatest extent 
during the twenty-four hours of each day {мо the 
year. This is a far more important consideration than the 
size of the station, and it is secured to the best advantage in 
most cases by a widespread network of mains, supplying a 
diversity of consumers and uses, each requiring energy at 
different times of the day. 

There is no golden rule to secure cheap electricity. The 
most favourable size, locality, and number of generating 
stations in each area can only be arrived at by а close study 
of the local conditions, but there is no doubt that, generally 
speaking, to secure cheap electricity a widespread network of 
mains is in most cases & very important, if not an essential, 
factor. 

Municipal and company-owned generating stations have been 
nearly doubled in capacity during the war to meet the demand 
from munition works, steel works, chemical works, and for 
many other purposes. The 5 of this increased supply 
was an enormous help in the production of adequate muni- 
tions. At the commencement of the war there were few 
electric-steel furnaces in the country; at the end of last year 
117 were at work, producing 90,000 tons of steel per month, 
consisting chiefly of high-grade ferro alloys used in munitions. 


THE FUTURE. 


The nations which have exerted the most influence in the 
war have been those which have developed to the greatest 
extent their resources, their manufactures, and their com- 
merce. As in the war, so in the civilisation of mankind. But, 
viewing the present trend of developments in harnessing 
water-power and using up the fuel resources of the world for 
the use and convenience of man, one cannot but realise that, 
failing new and unexpected discoveries in science, such as the 
harnessing of the latent molecular and atomic energy in 
matter, as foreshadowed by Clerk Maxwell, Kelvin, Ruther- 
ford, and others, the great position of England cannot be 
maintained for an indefinite period. At some time more or less 
remote—long before the exhaustion of our coal—the population 
will gradually migrate to those countries where the natural 
eources of energy are the most abundant. 

The amount of available water-power in the British Isles is 
very small as compared with the total in other countries. 


According to the latest estimates, the total in the British 
Isles is under 14 million horse-power, whereas Canada alone 
possesses over 20 millions, of which over 2 millions have 
already been harnessed. ln the rest of the British Empire 
there are upwards of 30 millions and in the remainder of the 
world at leust 150 millions, so that England herself 

less than 1 per cent. of the water-power of the world. Further, 
it has been estimated that she only possesses 24 per cent. of 
the whole coal of the world. 

I have said that England owes her modern greatness to 
the early development of her coal. Upon it she must continue 
to depend almost exclusively for her heat and source of power, 
including that required for propelling her vast mercantile 
marine. Nevertheless, she is using up her resources in coal 
much inore rapidly than most other countries are consuming 
theirs, and long before any near approach to exhaustion is 
reached her richer seams will have become impoverished, and 
the cost of mining so much increased that, given cheap trans- 
port, it might pay her better to import coal from richer fields 
of almost limitless extent belonging to foreign countries, and 
workable at а much lower cost than her own. 

Let us endeavour to arrive at some approximate estimate 
of the economic value of the principal sources of power. The 
present average value of the royalties on coal in England is 
about 6d. per ton, but to this must be added the profit de- 
rived from mining operations after paying royalties and pro- 
viding for interest on the capital expended and for its redemp- 
tion as wasting capital. After consultation with several leading 
experts in these matters, I have come to the conclusion that 
about 18. per ton represents the pre-war market value of coal 
in the seams in England. 

It must, however, be remembered that, in addition, coal 
has a considerable value as в national asset, for on it depende 
the prosperity of the great industrial interests of the country, 
which contribute a large portion of the wealth and revenue. 
From this point of view the present value of unmined coal 
seems not to have been sufficiently appreciated in the past, 
and that in the future it should be better appraised at its 
true value to the nation. 

This question may be viewed from another aspect by making 
a comparison of the cost of producing & given amount of elec- 
trical power from coal and from water-power. Assuming that 
one H.P. of energy maintained for one year had а pre-war 
value of £5, and that it requires about 8 tons of average coal, 
to produce it, we arrive at the price of 68. 3d. per ton, i. e., 
crediting the coal with half the cost. 'The capital required to 
mine 8 tons of coal a year in England is difficult to estimate 
but it may be taken approximately to be £5, and the capital 
for plant and machinery to convert it into electricity at £10, 
making a total of £15. In the case of water-power the average 
capital cost on the above basis is £40, including water rights 
(though in exceptionally favoured districts much lower costs 
are recorded). 
From these figures it appears that the average capital re- 
quired to produce electrical power from coal is less than half 
the amount that is required in the case of water-power. The 
running coets, however, in connection with water-power are 
much less than those in respect of coal. Another interesting 
consideration is that the cost of harnessing all the water-power 
of the world would be about 8,000 millions, or equal to the cost 
of the war to England. 

Dowling has estimated the total coal of the world as over 
seven million million tons, and whether we appraise it at ls. 
or more per ton its present and prospective value 1s pro- 
digious. For instance, at 6s. 3d. per ton it amounts to nearly 
one hundred times the cost of the war to all the belligerents. 

In some foreign countries the capital costs of mining are 
far below the figures I have taken, and, as coal is transport- 
able long distances and, generally epeaking, electricity 18 not 
so at present, therefore it seems probable that capital will 
in the immediate future flow in increasing quantity to mining 
operations in foreign countries rather than to the develop- 
ment of, at any rate the more difficult and costly, water- 
power schemes. When, however, capital becomes more 
plentiful the lower running costs of water-power will prevail, 
with the result that water-power will then be rapidly 
developed. | | , 

In my address to Section B in 1904 I discussed the question 
of sinking a shaft to a depth of twelve miles, which is about 
ten times the depth of any shaft in existence. The estimated 
cost was £5,000,000, and the time required about eighty-five 


ears. 
i The method of cooling the air-locks to limit the barometric 
pressure on the miners and other precautions were descri 
and the project appeared feasible. In limestone a depth of 
fifteen miles is probably practicable, and in granite a depth 
of thirty miles might be reached. 

Little is at present known of the earth’s interior, except by 
inference from a study of its surface, upturned strata, shallow 
shafts, the velocity of transmission of seismic disturbances, 
its rigidity and specific gravity, and it seems reasonable to 
suggest that some attempt should be made to sink a shaft ая 
deep as may be found practicable and at some locality selected 
bv geologists as the most likely to afford useful information. 

When we consider that the estimated cost of sinking a 
shaft to a denth of twelve miles, at present-day prices, 18 not 
much more than the cost of one day of the war to Great 
Britain alone, the expense seems trivial as compared with the 
possible knowledge that might be gained by an investigation 
into this unexplored region of the earth. It might, indeed, 
prove of inestimable value to Science, and also throw addi- 
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tional light on the internal constitution of the earth in relation 
to minerals of high specific gravity. 

In Italy, at Lardarello, bore holes have been sunk, which 
discharge large volumes of high-pressure steam, which is 
being utilised to generate about 10,000 horse-power by tur- 
bines. At Solfatara, near Naples, a similar project is on foot 
to supply power to the great works in the district. It seems, 
indeed, probable that in volcanic regions a very large amount 
of power may be, in the future, obtained directly or indirectly 
by boring into the earth, and that the whole subject merits 
the most careful consideration. 

The possibility of the uncontrolled use on the part of a 
nation of the power which Science has placed within its 
reach 18 so great a menace to civilisation * that the ardent 
wish of all reasonable people 18 to possess some radical means 
of prevention through the establishment of some form of 
wide and powerful control. Has not Science forged the 
remedy, by making the world a smaller arena for the activi- 
ties of civilisation, by reducing distance in terms of time? 
Alliances and unions, which have successfully controlled and 
etimulated republics of heterogeneous races during the last 
century, will therefore have become possible on a wider and 
oe scale, thus uniting all civilised nations in a great 
League to maintain order, security, and freedom for every 
individual and for every State and nation hberty to devote 
their energies to the controlling of the great forces of Nature 
for the use and convenience of man, instead of applying them 
to the killing of each other. 


_—— —— —— — 


Engineering Section. 
Presidential Address by 
Phor. J. E. PEeTAvEL, D. Sc., F. R. S. (Abstract.) 


Engineering and Science during the War. To summarise 
adequately the part played by engineering in the war 
would constitute a task far beyond the power of the 
writer or the scope of the present address. The fate 
of nations in war or peace is primarily determined by 
moral, intellectual, and physical attributes; but, under modern 
conditions, these forces can find eflicient application, only 
through the agency of science and engineering. Before the 
end of the war this country had become transformed into 
one vast factory, every department of which required the 
services of trained engineers. 'The urgent necessity for an 
output of munitions vastly ір excess of any previous production 
made centralisation and standardisation essential, and involved 
а complete revolution in workshop practice. ‘The Ministry of 
Munitions was responsible for the formation of the required 
organisations, and guided the transformation of industrial 
conditions, and, when the dilution of skilled labour became 
inevitable, the technical engineer designed the machinery and 
devised the methods which made efficient work possible. 
Credit is due to the unions for the concessions made; greater 
credit to the Women for their enthusiastic response to the call. 

The Ministry of Munitions was created in May, 1915, and 
by 1918 a large reserve of munitions had been established, the 
expenditure being limited only by difficulties of transport at 
the Front. ‘The maximum expenditure of ammunition was 
reached one day in October of that year, when 900,000 shells, 
weighing 40,000 tons, were fired. The total number of guns 
manufactured during the war was 90,000, and over 200,000 
:nachine guns had been delivered by November, 1918. The 
Ministry of Munitions took charge also of the production of 
aircraft, Which were ultimately turned out at the rate of 
4,000 per month; later the provision of motor transport was 
iu addition placed under its control. Finally, our production 
of poison gas, for which this Ministry was responsible, rose 
dunng the last few months of the war to several thousand 
tons a month. Among the inventions which have had an 
influence on military operations I will mention only three as 
typical of three distinct classes: Tanks were first used 
in 1916. The tank was the product of careful design 
and experiment, and the outcome of the co-operation 
of several engineers with special knowledge. Sound- 
ranging introduced the complex methods and delicate instru- 
ments of physical research into the trenches, and, against all 
precedents, proved them to be reliable and practical under 
the most adverse conditions. The Stokes gun, on the other 
hand, superseded all other trench mortars by simplicity of 
design and of manufacture, and convenience in handling; 
20,000 of these guns were used during the war. 

On August 4th, 1914, the Government assumed control of 
the railway systems in this country, but the working and 
management was left in the hands of the railway officials, 
and to them is due the smooth working of the lines during a 
long period of exceptional difficulty. British engineers, civil 
or military, have been responsible for the transport through 
France, and large numbers of engines were sent across the 
Channel and miles of track were taken up in England and 
relaid in France. Road trausport was organised on an unpre- 
cedented scale, and 100,000 new vehicles were delivered. А 
network of narrow-gauge railways was carried right up to the 
trenches, aud numerous new roads, railway lines, and bridges 
constructed. Railway construction formed an unportant factor 
ju connection with the advances in Mesopotamid and Palestine; 
in the latter case the entire water supply had for а long 
period to be drawn from the Egyptian base through а specially 
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laid pipe-line. The armies were primarily dependent upon 
sea transport for their food and equipment. This service, 
organised by the Navy, culminated in the unique effort which 
brought American troops at the rate of 300,000 per month. 
Among the notable new departures the cross Channel train 
ferry and the portable steel bridges, principally of the Inglis 
type, should be specially mentioned. | 

At the outbreak of war the Navy was ill-prepared with regard 
to anti-submarine defence and wining, but during 1915 the 
depth-charge and the paravane were developed by the naval 
experimental department at Portsmouth. The merit of the 
former resides in the simplicity, safety, and reliability of the 
mechanism. The secret of the latter lies in the stabilising 
mechanism, which enables it to keep its position when the 
ship is running at high speeds. The paravane enabled most 
ships to pass unscathed through a mine-field, and in a slightly 
modifed form it served to seek out and destroy submarines 
under the water. | 

Sound location proved to be one of the most valuable in- 
ventions developed by the Board of Invention and Research. 
Mine construction, laying and sweeping formed the object of 
many successive improvements. Mines of special construction, 
which cannot be swept by ordinary means and which explode 
without actual contact, were used in large numbers in 191d. 
Many of the newer fighting units of the Navy were designed 
for speeds far in excess of anything that had been previously 
contemplated; the attainment of the required horse-power was 
rendered possible by improvements in boiler construction, by 
the development of oil-üring, and by the invention of the 
geared turbine. At the present time the horse-power of some 
of the fastest destroyers equals that of any pre-war Dread- 
noughts. Numbers of strange craft were designed for special 
purposes. The latest and perhaps the strangest craft was 
the submarine fitted with a heavy calibre gun which could be 
tired when all but the muzzle was submerged. 

The rapid progress and expansion of aeronautical science 
and construction 1з perhaps the most remarkable achievement 
of engineering during the war. The number of aeroplanes 
available in 1914 was under 200; the number ultimately re- 
quired proved to be more than 3,000 per month. The aero- 
planes which were sent out with the Expeditionary Force in 
1914 had a maximum speed of soine 50 miles per hour, a rate 
of climb at ground level of 300 or 400 ft. per minute; they 
were equipped with engines of 60 to 100 н.р. In 1918 the 
fast machine had а maximum speed of 140 miles per hour, a 
rate of climb at ground level of 2,000 ft. per minute; the 
largest machines were equipped with power plant develop- 
ing over 1,300 m.r. The maximum height attainable had 
increased from 5,000 to 25,000 ft. ‘The Atlantic flight 
has given the measure of the success achieved in 
the design of long-range bombing machines. The bulk of 
production of aero-engines presented grave difliculties. Every 
part had to be made to close limits so as to be interchangeable, 
and it was necessary to maintain the highest quality with the 
minimum amount of skilled labour. For a period the supply 
of magnetos was both inadequate and unsatisfactory, and it 
became essential for us to build up a new industry on the 
results of careful research and experiuent. The fact that 
under these circumstances а total of 8 million Н.Р. was pro- 
duced during the last twelve months of the war represents one 
of the greatest achievements of engineering organisation. Most 
of the best seaplanes in use in 1918 had a total weight of 4 
or 5 tons euch, a speed of nearly 100 mules, and engines of 
about 700 H.P. One type was of sufficient size to carry an 
18 in. torpedo. Airships proved to be of great importance in 
connection with naval work. The SSZ had a speed of 50 
miles and a gross lift of about 2 tons; the North Sea type 
a lift of 11 tons and a speed of 60 miles. Compared with the 
achievements in other directions the record of British work 
in connection with the development of rigid airships is not 
entirely satisfactory. In this field, where consistent policy 
and firmness of purpose were essential, the Admiralty vacil- 
lated strangely. 

What is popularly known as an invention, or an idea of 
revolutionary importance emanating from one person, has 
played relatively little part in the recent development of aero- 
nautics. Success has been due to systematic investigation 
and to the combined effort of many scientific workers, trained 
designers, and practical constructors. With some exceptions 
the same holds true in the case of engine construction. Inven- 
tions there have been, 8,000 are duly recorded in the files of 
the Air Inventions Comunoittee, but equipment and armament 
and accessories appear to have offered 1nost scope for brilliant 
new departures. Several inventions notably influenced the 
course of the war. The successful manufacture of incendiary 
bullets put an end to the Zeppelin raids, tracer bullets in- 
creased the accuracy of aim, and synchronising gear made it 
possible to fire through the propeller at the rate of nearly 
1.000 rounds per minute. A satisfactory self-sealing petrol tank 
was manufactured. Much ingenuity was displayed in connec- 
tion with bomb sighting and navigational instruments. 
Wireless telephony aud directional wireless were introduced. A 
reliable turn indicator and improved compass made accurate 
navigation through clouds possible. Arinoured aeroplanes were 
constructed ; special machines were also designed for carrying 
47 inti. quick-firmmg guns for use at the Front and against 
eubinarines; these guns fired а 14-lb. high explosive shell. 

The above outline of engineering activities during the war 
is both incomplete and imperfect. It шау, however, serve to 
einphasise and illustrate the two features Which characterised 
the period and made victory possible, viz., large production, 
obtained by organisation, etandardisation, and Co-operation ; 
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and rapid progress resulting from the stimulus to research and 
venno and the immediate application of the results ob- 


, Industrial and Economic Reconstruction.—The peace declara- 
tion is the opening of a new act in the world’s greatest drama, 
and the events ot the next few years will decide the fate of 
many generations. It 1s, therefore, the duty of each one of 
us to attempt to understand the transformation which is 
golng on, and influence it in the right direction. 

The principal feature of the day is the insistent craving for 
better and easier conditions of lite; in popular language this 
18 quite inaccurately expressed by a demand for higher wages 
and less work. The two aims are far from identical; in fact, 
in some respects they are contradictory. ‘ihe total remunera- 
tion received by a nation is measured by its production. On 
the other hand, the share received by & class or an individual 
18 capable of adjustment within certain limits. Thus any clase 
may increase its remuneration either by increasing the total 
production or by decreasing the remuneration received by the 
other classes. No euch limitations exist, however, with regard 
to the face value of the wages paid; by Act of Parliament 
ell wages might be increased arbitrarily twentyfold, but ag 
& result the cost of living would rise in a similar ratio. 

Incalculable harm has been done by ignorance and wilful 
misrepresentation. The actual facts so far as engineering is 
concerned will be found in the address of my predecessor in 
this chair. On an average in pre-war days the ehare of the 
capitalist was one-ninth that of the workman. With regard 
to coal, for each ton raised 19s. 54d. goes for labour and а total 
of 25. is paid as royalties, owners’ profits, and owners’ com- 
pensation. These facts, though clearly established, are not 
easily credited by the working man. A real improvement in 
material welfare is necessarily associated with increased pro- 
duction. The needs of mankind are many, its desires are 
unlimited, and for this reason general over-production need 
never arise. Many circumstances may, however, lead to un- 
even balance. The instability is fostered and increased b 
speculation, and, although it forms the most powerful check 
on nationa prosperity, no serious effort has vet been made 
to apply a remedy. am inclined to think that two of the 
most unportant problems of our time relate to economic balance 
and increased production. The solution in the former case is 
dependent on the statesman, the economist, and the business 
man ; in the latter, on the combined efforts of various branches 
of applied science, and more especially on engineering. 

Increased production does not necessarily imply hirdet work 
or longer hours; it can be secured by improvements in method 
and machinery, but only with the willing co-operation of all 
concerned. Before the war the Americans were far ahead of 
us in standardisation and specialised machinery. During the 
war we adopted and developed these methods. As a result, 
although the cost of all materials increased considerably, 
although the wages more than doubled and the profits were 
more than adequate, the cost was in many cases reduced. The 
importance of standardisation has been fully realised by the 
manufacturers of this country, and as a result we may hope to 
eee a general reduction in cost. The economic value of an 
individual depends exclusively on the nature, quality, and 
quantity of his output, and his remuneration should corre- 
spond to his economic value. The rule is simple, its application 
would solve most of the problems which vex the present 
generation, but no scheme has yet been evolved to make its 
application possible. There can be no doubt that in this re- 
spect our present system is a complete failure. 

The minimum wage is beneficial in so far as it prevents 
sweating, but the man whose value is a fraction below the 
minimum is economically unemployable. Further, the mini- 
mum wage becomes the standard wage, and the better men 
are inade ,uately paid. Both causes lead to decreased produc- 
tion. The better men, finding extra effort uncompensated, 
urop to an ever-decreasing minimum. Small output is in most 
cases the result of inadequate incentive rather than active 
restriction. Promotion by seniority is an example of a similar 

Among the professional and business classes the remuneration 
is proportional to the skill and. to the effort. At the two 
extremes stand riches and starvation, and the economic world 
can offer no stronger motive forces than the allurements of the 
one, the fear of the other. There is no absolute reason why 
‘the working man should not be offered the same incentives to 
hard work and progress, but up to the present most efforts 
have. tended in the opposite direction. Any form of payment 
by result is viewed with indifference or distrust by the unions, 
&nd pest experience with piece work explains that attitude. 
There hae been a disposition for employers to make large in- 
dividual earnings an excuse for cutting rates. Errors in rate 
fixing may easily arise, and in certain cases special investiga- 
tion might be necessary, but the advantages of high individual 
production are so great to both employer and employed that 
in all cases of doubt the higher rate should be maintained. 
In this connection the method of time-study first developed 
by Taylor in America and the various systems of payment by 
results which have been successfully applied deserve careful 
consideration. | 

Another important but difficult subject is the distinction 
drawn between skilled and unskilled labour. The experience 
gained during the war has proved that many operations 
scheduled as ekilled work could be effectively performed by 
women. who had only received a few weeks’ special instruction. 
The oft-repeated demand for equal opportunity for all becomes 
a senseless parrot cry if it does not imply that an individua] 


hae the right to undertake better remunerated work if qualified 

do во. It is a misconception which leads the skilled worker 
to believe that such a concession would reduce his earnings. 
Just as it is clear that if labourers and skilled men were 
grouped. together at а uniform wage, that wage would 
necessarily һе: lower than the present minimum for skilled 
work, so also the separation of tasks which require but a 
nominal period of training would increase the rate of re- 
muneration available for the really skilled man. 

have drawn attention to some of the difficulties which 
must be eolved if the country is to emerge from the present 
crisis prosperous or even solvent. There is little doubt that 
an elucidation is possible, but it can only be evolved by the 
honest and intelligent collaboration of all parties concerned, a 
task rendered difficult or impossible by mutual distrust and 
class hatred. A satisfactory economic system can only be 
based on natural human impulses, and of these the most 
fundamental is self-preservation, or, more generally, self- 
interest. Increased production is at the present moment the 
most pressing national need, but it will become effective only 
when for every man increased production becomes the talisman 
by which his wages can be turned to gold. 
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Mathematical and Physical Science Section. 
LIE Presidential Address by 
P Pror. A. Gray, M.A., LL.D., F. R. S. 


As. this is the first meeting of the British Association since 
the conclusion of peace 1 have decided to endeavour to point 
out some of the lessons which the war has, or ought to have, 
taught our country and those who direct its policy, aud in 
particular ourselves, whose vocation it is to cultivate and to 
veach mathematical and physical ecience. 

The part which physical science has played in the conduct 
of the war on our eide has been an important one, but it 
has by no means been so decisive as it might and ought to 
have been. And here lie the lessons which I think we can 
draw from the terrible events which have taken place. Some 
few people, mostly hostile to or jealous of ecience, whose 
vision of facts and tendencies seems to me to be hopelessly 
obscured by prejudice, would try to impose on the advance of 
natural knowledge and the eupposed increased influence of 
scientific ideas on the minds of men, or, perhaps more pre- 
cisely, on the diminution of the study of the so-called humani- 
ties, the sole or the main responsibility for the outbreak of 
war. It seems to me that & good many people allow them- 
selves to be misled by a name. The name Humanity is given 
in the Scottish Universities to the department of the Latin 
language and literature, and in & wider usage the etudy of 
Latin and Greek is referred to as that of Littere Humaniores. 
But I am not aware that there is any more humanity, in the 
common acceptation of the term, about these etudies than 
there is in many others. And experience has shown that the 
assertion that these studies have a special refining influence, 
while the pursit of science has a brutalising tendency, is based 
on ignorance and partiality. The truth is that the man who 
nows nothing of science, and he who has neglected the study 
of letters, are both imperfectly educated. | 
- The accusation may be dismissed without argument. This 
is certainly not the time nor the place for а discussion of the 
causes of the war, or of the ethics of the extraordinary 
methods introduced into warfare by our enemies. But one 
thing I will say in this connection. Even poison gas is inno- 
cent in itself, and it occurs as a product in perfectly indis- 
pensable and eminently useful chemical processes. The extra- 
ordinary potency of scientific knowledge for the good of 
civilised mankind is frequently conjoined with a potency for 
evil; but the responsibility for an inhuman use of it does not 
lie with the scientific investigator. The guilt lies at the door 
of the High Command, of the high and mighty persons, them- 
eelves in feeling. and temper utterly unscientific, who ap- 
proved and directed the employment of methods of attack 
which destroyed the wounded and helpless, and wrecked for 
стаг the health of many of those who emerged alive from the 
inferno. 

As @ people we are incorrigibly forgetful and appear to 
be almost incapable of profiting from experience, which, 
according to the Latin proverb, teaches even fools. Nearly 
twenty years ago the urgent necessity for the reorganisation 
of our milit machinery had been, in the view of civilians 
at least, who had to bear the cost of the war in South Africa, 
demonstrated ad nauseam, but nothing of real importance in 
the way of reforming the War Office seems to have been done, 
and the country drifted on towards its fate. All this time an 
enormously powerful war machine was being built up on the 
Continent, and its different parts tested so far as that could 
be done without actual warfare. | | 

Now it is often alleged that men engrossed in the pursuit 
of science sre unbusinesslike, but I think that, if there had 
been any truly scientific element in the personnel of the 
Government (there never is by any chance). attention would 
have been directed at a much earlier period to our hopeless 
etate of unpreparedness for the storm which was gradually 
gathering up against us on the other side of the German 

n. Ín díscussions of our unpreparedness the emphasis 


(Abstract.) 


has been placed on our lack of arms and munitions. But 


important as these are, the entire absence of a scientific 
organisation to guide ug in the exigencies of a defensive war 
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with the most scientific and most military nation of Europe 
Was even more serious. 

It is this deficiency in our organisation, a deficiency the 
avoidance of which would have had no provocative effect 
whatever, which concerns us here very specially. It 1s, more- 
over,,a deficiency which, in spite of the lessons they have 
received, has, I fear, not yet been brought home to our mili- 
tary chiefs. When war broke out nothing had been done to 
ensure the utilisation for special service in the multitude of 
scientific operations, which war as carried on by the German 
armies involved, of the great number of well-trained young 
scientific men available in the country. The one single idea 
of our mobilisers was to send men to the trenches to kill 
Germans, and for this simple duty all except certain munition 
workers and men in the public services were summoned to 
the Army. Some modifications were made afterwards, but I 
am speaking of the failure of prevision at the outset. The 
need of men for special service, the inevitable expansion of 
the Navy for patrol and other purposes and the like, were, if 
they were thought of at all, put aside, without regard to the 
difficulties which would inevitably arise if these matters were 
delayed. We worried through, but at a loss of life and trea- 
sure from which it will take us long to recover. 

The Germans, I believe, had a complete record not only of 
all their men пёёеа only for the rank and file, but also of all 
who had been truined to observe and measure. For the use 
of even the very simplest apparatus of observation a certain 
expertness in reading graduated scales, and generally a certain 
amount of trained intelligence, 15 required. For this the 
laboratories of Germany amply provided, and the provision 
had its place in the enemy’s mobilisation. Our people appar- 
ently did not even know that such a need existed or might 
arise. Very soon after the formation of the first Kitchener 
Army, it began to be seen that officers in sufficient numbers 
could not possibly be obtained by the usual channels, so the 
expedient (a poor one by itsclf) was hit upon of placing the 
nominations to commissions in one at least of the two great 
scientific corps of the Army—the Royal Engineers—in the 
hands of the presidents of certain technical institutions which 
have their headquarters in London. These gentlemen, with 
the help of the official secretaries, no doubt did the best they 
could, but а very regrettable, though perfectly natural, 
amount of strong feeling was evoked among the young 
scientifically educated men in the provinces, who were keenly 
anxious to join this corps. Over and over again young 
engineers carne to me, and complained that under the arrange- 
ments made they had no chance of obtaining commissions, Or 
of qualifying as cadets, and begged me to write to the autho- 
rities. Of course, young graduate engineers do not as a rule 
join societies such as the Institutions of Civil, Mechanical, or 
Electrical Engineers, until they have made their way to eome 
little extent, and begun to earn a little money. 

It may be said that full information regarding every man 
in the country was in the hands of the authorities. In a sense 
this was true; the information existed in millions of returns, 
and thousands of pigeon-holes, but no attempt was made, or 
could be made, by office staffs in London, enormous as these 
quickly became, to digest and utilise it. 

A large number of engineers and physicists and many others 
of mechanical skill and aptitude found congenial occupation 
in the Royal Naval Air Service and the Royal Flying Corps; 
but even there, where things could be better done, since a 
new force had to be brought into existence, arrangements 
were to a considerable extent haphazard and ill thought out. 
Excellent self-sacnficing service was rendered by many, 
who risked and gave their lives, and of what was done we 
may well be proud. But from a scientific point of view there 
is room for great improvement. I wish all success to the 
League of Nations, but we shall prove ourselves even greater 
fools than we have been in the past if we do not use all 
possible means to prepare ourselves against eventualities. 

The formation of a record of scientific graduates for special 
service ought not to be difficult. The material already in 
great measure exists. Each university and college has its roll 
of graduates or diploma holders, and with slightly more 
detailed entries these rolls would give the record. Each 
graduate of a university is kept track of through the necessity 
for keeping the electoral roll up to date, and it ought to be 
possible to devise а means of maintaining touch with the 
diploma holder. If each university or college were а local 
centre of the Central Committee, the making of the roll of 
graduates would be achieved at the different local head- 
quarters, and would be a valuable supplement to the O.T.C 
work now undertaken so willingly, and done so well. The 
Government machinery which manages the O.T.C. move- 
ment might control the keeping of the register which I have 
suggested. 

| turn now to another side of scientific. work during the 
war. It was шу lot to serve for nearly three vears on the 
Inventions. Fanel of the Ministry. of Munitions. and as the 
result of that experience I venture to make some observations 
on the utilisation of scientific knowledge and genius in the 
production of inventions useful for the public service. The 
Ministry of Munitions Inventions Department was, eo far as I 
could see, eminently well managed. 

Manv of the so-called inventions were not inventions at all. 
A fevourite notion, which illustrates the diffusion of scientific 
knowledge among different classes of people. was that of 
taking л magnet—anv magnet—up on an aeroplane, and using 
it to attract Zeppelins and other aircraft. Others suggested 


electro-magnets fed by machines which would have involved 
carrying Into the air on an aeroplane a fully equipped power- 
house! Another favourite notion was that ot rays charged 
in some way with electricity, or some other mysterious agency, 
and therefore intensely destructive. 

But there was a residuum of valuable inventions, which 
fully justified the existence of the department. These were 
recommended for further consideration by the various de- 
partments of the services, or by General Headquarters. It 
bv no means followed that all that caine to this stage received 
careful further consideration. And it was by no means 
certain that when important approved appliances were sent 
to G.H.Q. a thoroughly well-informed and capable officer 
would in all cases have the dutv of explaining and showing 
their action. The absence of such an otlicer, [ am sure, often 
resulted in delay and serious error, and, I fear, also in the 
rejection of what was in itself exccedingly good, but was 
not understood. People who knew nothing about the matter 
took charge, and ordered things to be done which brought 
disaster to the apparatus. I know of one very important 
machine which was ruined, with much resulting delay. A 
Brigadier or Major-General ‘with a confidence born of blank 
ignorance ordered а motor-generator to be put on town elec- 
tric mains, and of course burnt it out. 

Then, again, we were told that G.H.Q. did not want this 
or that, and here, as in all human aflairs, mental inertia 
certainly played a considerable part. The willingness, how- 
ever, of some departments to adopt at once a device captured 
from the enemy was pathetic. Often quite clumsy and rela- 
tively inferior contrivances were adopted in the midst of 
hesitation about our own. Anything German of this sort 
some people assumed must be good—a foolish idea, the result 
of want of confidence, often well founded, I am afraid, in their 
own judgment. It is legitimate to copy from the enemv, and 
in several important things we have not been slow to do so. 

The delays that occurred were to some of us at home, 
who were anxiously dealing with all kinds of contrivances, 
exceedingly exasperating. Some were undoubtedly unavoid- 
able, but others were far otherwise. Deficiency in scientific 
education was the cause. It is to enforce the need for such 
education that I refer to such matters at all. The ' plaving 
fields of Eton“ are all very well. I for one do not scoft at 
what the old saying stands for, but scientific laboratories and 
good intelligent work in them are indispensable. A man who 
directs in. whole or in part a great machine must know some- 
thing of its structure and capabihties. 

I feel bound to allude to another aspect of the inventions 
business which, to my mind, was very serious. In comi 
so, however, I wish it to be clearly understood that I a 
criticising a system and in no way here referring to particular 
individuals concerned in its administration. Various inven- 
tions which had passed satisfactorily the first examinations 
by responsbile judges were submitted to technical departments 
at home to be subjected to practical tests. These inventions 
were, frequently, solutions proposed of problems on which 
technical officers, of the departments required to conduct the 
tests, had long been engaged. It was natural, indeed in- 
evitable., that some of these officers should have come tc 
regard the solving of these problems as their own special job, 
and so did not much welcome the coming of the outside 
inventor. Then, no doubt, they often felt that they were 
just on the point of arriving at a solution—a feeling that 
certainly could not facilitate the avoidance of delav. It was 
manifestly most unfair to ask them to judge the work of the 
outside Inventor, or to place in their hands details of his 
proposals, for exactly the same reason which in civil life 
restrains a man from acting as a juror in a case in which 
he is personally interested. Nobody of good sense feels 
ollended when attention is called to such a rule in practice. 

Thus I have no hesitation in expressing the opinion that 
a testing board of practical, well-qualified physicists and 
other experts, with a properly qualified staff, should be formed 
for the purpose of carrving out all tests of Inventions. No 
insuperable difficulty would, I believe, be experienced in form- 
ing such a board. It should be formed carefully, not by more 
or less casual nomination of one another by a few persons. 
Expert knowledge of a subject should be a necessary qualifica- 
tion; the so-called * open mind” of the much-lauded but 
untrained practical man is not worth having. But on that 
board neither inside nor outside inventors of the same kind 
of appliances should have any place, though, of course, con- 
sultation with the author of an invention under test would 
he absolutely necessary. Also those actually carrying out the 
tests and those collating the results should not be men in 
any way in the employ ment of or under the supervision of 
inventors, whether outaide "" or inside.“ Tt is imperative 
in the interests of the country that delay in such matters 
should be avoided, and that all such. work should he done 
without fear or favour. 

The value of university and college men trained in science 
has been thoroughly proved in the artillery. the engineers. 
and in their offshoots, the Special Sound Ranging and Survey 
Corps, though its recognition by the authorities of W hitehal! 
has been scantv and grudging. Some of the old-fashioned 
generals and staff officers could not be got to see the use of 
men who had not been trained to field exercises bv а lone 
course of drill. What is the good of officers, they said, who 
are not skilled leaders of men? ‘This is the old crude idea 
again of destroying Germans with rifles, bayonets, and hand 
grenades. The falsitv of these antiquated notions has now, 
I believe, been amply demonstrated. 
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The objection to these men, however, lies a good deal deeper. 
Even those scientincally educated ошсегз who came into the 
new armies when they were formed, and were trained by the 
service of years of warfare superadded to the initial course 
of drill, have been deniobihsed in a nearly Wholesale manner, 
without the least regard to even very exceptional qualitica- 
tions. Many ої these were, it seems to me, the very men 
who ougbt, above all, to have been retained in the service. 
Now (though, as 1 write, improved regulations are being 
issued) they are to а great extent to be replaced by the public 
school sum Sandhurst young gentlemen, who, it appears, are 
the " pucca "’ oibcers par excellence. — — 

The old system of the rule of politician chiefs whose only 
or main function is to sign the edicts of heads of departments 
seems to have returned in full force, and the coming of the 
cleansing Hercules that many people desire for the War Office 
does not seem to be within the bounds of possibility. 

The real cause of the prevailing neglect of science, with all 
its pernicious results, is that almost all our political leaders 
have received the most favoured and fashionable form of 
public school education, and are without any scientific educa- 
tion. Àn education in classics and dialectics, the education of 
a lawyer may be a good thing—for lawyers; though even that 
is doubtful. For the training of men who are to govern a 
State whose very existence depends on applications of 8clence, 
end on the proper utilisation of available stores of energy, it 
is ludicrously unsuitable. We hear of the judicial frame of 
mind which lawyers bring to the discussion of matters of 
bigh policy, but in the majority of scientific cases it is the 
open mind of crass ignorance. The result is lamentable: I 
myself heard a very eminent counsel declare in a case of 
eome importance, involving practical applications of science, 
that one of Newton’s laws of motion was that friction is 
the cause of oscillations "| And the helplessness of some 
eminent counsel and judges in patent cases is à byword. | 

As things are, eminence in science is no qualification, it 
would even seem to bea positive disqualification, for any share 
in the conduct of the affairs of this great industrial country. 
The scientific sides of public questions are ignored, nay, in 
many cases our rulers are unconscious of their existence. 

I myself once heard it suggested by an eminent statesman 
that an electrical efficiency of 98 per cent. might by the 
progress of electrical science be increased fourfold! This, I am 
afraid, is more or less typical of the highly educated classical 
man’s appreciation of the law of conservation of energy; and 
he is, save the mark, to be our minister or proconsul, and 
the conservator of our national resources. It is not surprising, 
therefore, that in connection with the nationalisation of our 
coal mines, there was not а single word, except perhaps a 
casual vague reference in the Report of .the Chairman, to 
the question of the economic utilisation, in the interests of 
the country at large, of this great inheritance which Nature 
has bestowed upon us. ‚ 

The fact is that until scientific education has gone forward 
far beyond the point it has yet reached, until it has become 
a living force in the world of politics and statesmanship, we 
shall hardly escape the ruin of our country. The business men 
will not save us; as has been said with much truth, the 
products of modern business methods are to a great extent 
slums and millionaires. It lies to a great extent with scientific 
inen themselves to see that reform is forthcoming; and more 
power to the Guild of Science and to any other agency which 
can help to bring about this much-needed result. | 

While scientifically educated men, whether doing special 
work or acting as officers, have been held of far slighter ac- 
count in the services than they ought to have been, 
for physicists as such there has been little or no recogni- 
tion, except, I believe. when they happened to be ranked as 
research chemists! The various trades asserted themselves, 
and the result was a sufficiently long list of reserved occupa- 
tions, a list remarkable both for its inclusions and for its 
exclusions. But for a young ecientific man, who was not 
in trade, there was no place. : | 

Research chemists received their recognition in consequence 
of the existence of the Institute of Chemistry. I am extremely 
glad to find that something is now being done to found an 
Institute of Physics, I hope this movement will be successful, 
and that it will be thoroughly practical and efficient. I hope 
its President and Council, its members and its associates, will 
he jealous for science, and especially for physics. They have 
ап example in the General Medical Council, which has 60 
effectively cared for the interests of the medical profession. 

I am glad that something is being done at last for the or- 
ganisation of scientific research. This movement has started 
vell in several, if not in all. respects, and I wish it all euccess. 

ere are, however, one or two dangers to be avoided, and I 
am not sure that they are fullv recognised, and that the result 
Will not be too much of a bureaucracy. I am reminded bv 
the papers I have seen of the remark of a poor man who, 
asking charity of someone in Glasgow, was referred to the 
Charity Organisation Society of that city. “ No, thank you. 
he said: there is a good deal more organisation than charity 
about that institution." So I hope that in the movement on 

oot the organisation will not be more prominent than the 
cence, and the organisers than the scientific workers. 

There is, to my mind, too much centralisation aimed at. 
Everything is to be done from London : a hady sitting there is 
to decide the subjects of research and to allocate the grants. 
Apparently already existing local incentives to research work 
are to be transferred to London. I venture to protest against 
any such proceeding. The more incentives and endowments 


of research that exist and are administered in the provinces 
the better. | | 

There is another danger to be avoided besides that of undue 
centralisation in Londoa. 1n most of the statements I have 
even regarding the promotion of research work the emphasis 
seems to be on industrial research, that 15, in applied science. 
Tbis kind of research includes the investigation of physical 
and chemical products of various kinds which may be used in 
arts and manufactures, and its deliberate organised promotion 
ought to be а commercial affair. I observed, by the way, with 
sole amusement, that according to the proposals of one Com- 
mittee for Applied Science, which is prepared to give grants 
and premiums for researches and results, the professor or head 
of & department, from whom will generally come what are 
1nost important, the ideas, is to have no payment. He is sup- 
posed to be so well paid by the institution he belongs to as to 
require no remuneration for his supervision of the committee's 
researches. And the results are to be the sole property of the 
committee ! 

There is in this delightfully calm proposal at least a eug- 
gestion of compulsion and of interference with institutions 
and their staffs, which ought to be well examined. Also some 
light is thrown on the ideas of such people as managing 
directors of limited liability companies, who are members of 


outcome. Witness the tremendous series of resulta in electri- 
city of which the beginning was Faraday's and Henry's re- 
eearches on induction of currents, and the conclusion was the 
work of Hertz on electric waves. From the first came the 
production and transmission of power by electricity, from the 
last the world has received the gift of wireless telegraphy. 
I am not at all sure whether the great men who worked in 


science at least, control will inevitably defeat itself. The 
scientific discoverer hardly knows whither he is being led; by 


tainly it is right to encourage research in applied science by 
all available and legitimate means. But beware of attempting 
to control or capture the laboratories of pure science in 
the universities and colleges of the country. Let there be 
also ample provision for the pursuit of science for its own 
sake; the return will in the future as in the past surpass all 
expectation г 
he implications of dynamics are at present undergoing a 
very strict and searching examination, and now we may say 
that a step in advance has been taken from the Newtonian 
standpoint, and that a new and important development of 
dynamics has come into being. I refer, of course, to the 
new theories of relativity, which are now attracting so much 
attention. 
The better the student of physics is grounded in the older 
dynamics, and especially in the dynainics of rotation, the 
sooner will he be able to place himself at the new point of 


view, and the sooner will his way of looking at things begin 


to_become instructive. 
I had just concluded this somewhat fragmentary addresa 


Royal Institution on June 6th. The general result of Sir 
Ernest's experiments on the collision of a-particles with atoms 


that "the long-range atoms arising from the collision of a- 
particles with nitrogen are not nitrogen atoms, but probably 
charged atoms of hydrogen or atoms of mass 2," is of the 
utmost possible interest. The a-particle (the helium atom, 


constitution, and probably consists of three helium nuclei 


to me that it might be interesting to observe whether any, or 
what kind of, radiation ів produced bv the great tribulation 
of the disturbed atoms and continued during its dving awav. 

f there is such radiation, determinations of wave lengths 
would be of much. importance in many respects, 

, Long ago, when the cause of X-ravs was a subject of specula- 
tion, and the doctrine that mainly found acceptance was that 
thev were not licht waves at all. T suggested to the late Prof. 
Viriamu Jones that radiation of extremely small wave length 
would be produced if atomic or molecular vibration, as dis- 
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tinguished from what in comparison might be called molar 
vibration, could be excited. Ап illustration that suggested 
itself was this: Take a vibrator composed of a series of small 
masses with spring connections. If these masses are of 
. atomic or molecular dimensions any ordinary impulse or 
impact would leave them unaffected, while vibrations of groups 
of them, depending on the connections, would result. But 
. the impact on one of the masses of a hammer of sufficiently 
small dimensions and mass would give vibrations depending 
on the structure of the mass struck, and independent of the 
connections, just as the bars of a xylophone ring, while the 
suspended series of bars, if it swings at all, does so without 
emitting any audible sound. This is, I believe, in accordance 
with the theory now held as to X-rays. We now have some 
information as to the mode of producing a local excitement 
во intense as to cause not merely atomic disturbance, but 
actual disruption of the atomic structure. Further develop- 
ments of Sir Ernest Rutherford’s experiments and of his 
theory of their explanation will be eagerly awaited. 


THE TRAMWAY INDUSTRY. 


JOINT INDUSTRIAL COUNCIL. 


THE first meeting of the Joint Industrial Council for the 
tramway industry was held at the Ministry of Labour, White- 
hall, London, S. W., on Friday last. Ihe following othcers 
were appointed: Chairman, Mr. W. J. Squires (chairman, 
Highways Committee, London County Council); vice-chair- 
man, Mr. Stanley Hirst (Amalgamated Association of Tram- 
way and Vehicle Workers); joint secretaries (Employers'), 
Mr. J. Beckett, P.S.A.A., Municipal Tramways Association, 
Gothic House, Accrington; Mr. A. de Turckheim, Tramways 
and Light Railways Association, 33, 'lothill Street, West- 
minster, S.W.1; (Employés), Mr. J. Cliff, Amalgamated 
Association of Tramway and Vehicle Workers, 5, Leaf Square, 
Pendleton, Manchester. This is the forty-sixth Joint In- 
dustrial Council to be formed, and the fifth Council dealing 
with industries in which both municipal and company-owned 
undertakings are concerned. 
WaGES DISPUTE. 


Some time ago the Transport Workers’ Federation made 
application to the two associations representing publicly- and 
privately-owned tramways for a 12s. increase in wages, the 
merging of the war bonuses in permanent wages, and the 
reduction of the qualifying period for the payment of the 
maximum from seven years to six months. The employers 
stated that they were willing to discuss only the question of 
the qualifying period. On August 27th the matter was dis- 
cussed at a joint meeting in London of the executives of the 
Tramways and Light Railways Association, the Municipal 
Tramways Association, and the Transport Workers’ Federa- 
tion. The latter suggested that the men's demands be referred 
to arbitration, and it was agreed that this proposal be sub- 
mitted to national conferences of the municipalities and 
companies concerned, to be held separately in London. A 
promise was made to give the l'ederation a reply by Septem- 
ber 4th. Conferences were held on that date at which the 
employers took the view that any advance in wages would 
involve still higher fares or subventions from rates, and thev 
proposed arbitration under the Wages (Temporary Regula- 
tions) Act, insisting that the arbitration should be by districts. 
This, however, the men “ flatly and irrevocably '" opposed. 

Sir Robert Horne, Minister of Labour, met representatives 
of the Municipal Tramways Association, the Tramways and 
Light Railways Association, and the Transport Workers’ 
Federation, at the Ministry of Labour on Friday last. It 
was agreed that the Minister of Labour should prefer the 
claim to the Interim Court of Arbitration under the Wages 
(Temporary Regulation) Act, the terms of reference to include 
a. schedule of the undertakings which are affected by the 
national claim. It was found impossible to get the bodies 
to agree as to the arrangements for the hearing. The under- 
takings contended that the Court should hear the case in 
the districts. The Federation's representatives, on the other 
hand, declined to waive their point that the claim, being a 
national claim, must be dealt with on a national basis, as 
had been the case at certain previous arbitrations. In the 
end, the Minister intimated that the question of the arrange- 
ments for the hearing was a matter within the discretion of 
the Court of Arbitration. It was arranged that the case 
should be referred to the Court, and that the Court should be 
asked to grant & preliminary hearing to the parties at 10.30 
a.m. on Monday, September J5th. at which hearing the 
parties would put forward their respective contentions as to 
the procedure to be adopted. At the preliminary hearing the 
Arbitration Court will be asked to make early arrangements 
for the further proceedings. 


New Spanish Company.— La Sociedad Espanola de 
Construcciones Electricas is the name of a new concern which has 
lately been formed in Barcelona with a capital of £280,000 to take 
over and carry on the electrical engineering business of Messrs, 
J. Pich, in that city, 


CORRESPONDENCE. . 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their commun- 
cations at the earliest possible moment. No letter can be published 
unless we have the wruer' s name and address in our possession. 


The Proposed AMARAN шоп of the Engineering Trade 

nions. 

In view of the ballot on the amalgamation proposals for 
the engineering unions, it will no doubt be of interest to the 
various grades employed in electricity undertakings, who are 
cited on the Schedule of Award 2,772, to know what their 
position will be, under the new scheme, with particuiar reter- 
ence to the existing working agreements between the Elec- 
trical Trades Union and the three other unions, parties to 
the award, and in order to obtain an otficial decision on the 
subject, the following questions have been submitted to Mr. 
James Rowan, general secretary of the Electrical "Trades 


Union, whose replies are attached. 


H. H. Morton, 


Secretary, London Station Engineers, No. 1 Branch. 


London, S.E. 
September 6th, 1919. 


QUESTION. 

Will the projected 
scheme in any way impinge 
on the existing status and 
relations, as between the 
Electrical Trades Union and 
the three other unskilled 
unions parties to Awards 
Nos. 2,772 and 2,773? 

Will the projected scheine 
in any way prejudice the sta- 
tus of the negotiating com- 
mittee of electrical railway 
engineers, апа the four 
unions parties to Award 
2,773 

Will the projected scheme 
in anv way prejudice the de- 
cision of the Blackpool Con- 
ference to accept for mem- 
bership all grades employed 
in the generation, trans- 
mission, distribution, and 
maintenance of electrical 
energy? 

Will the projected scheme 
affect the exercise of auto- 
nomy by the Executive Coun- 
cil and Disttict Councils of 
the Electrical Trades Union, 
in so far as the electrical in- 
dustry is concerned? 


Will the projected scheme 
abrogate the new rules as 
drawn up by the Delegate 
Conference at Blackpool 
other than those dealing with 
finance? 


It is stated that, When 
the result of the ballot is 
declared a Conference of 
Executives will be convened 
to determine how the Rules 
Committee shall be ap- 
pointed." As no doubt the 
Committee will be appointed 
by numerical strength, in 
consequence of which the 
station section of our union 
wil possibly not get any 
direct Executive representa- 
tion at all, 1s any provision 
made for representation from 
sections of industry, as apart 
from representation on an 
aggregate numerical strength 
only, other than that repre- 
sentation cited under section 
(b) Districts? 


ANSWER. 

No. Оп. the other hand, 
the agreements will have the 
support of all the skilled 
trades in the amalgamation. 


No. 'The agreement will be 
made to cover all, and will 


have the support of all 
trades. >` 
No. The amalgamation 


proposals do not in any way 
vary the qualifications for 
admission at present in 
operation. | 


Yes. When amalgamation 
takes place one Executive 
Council composed of repre- 
sentatives of all the unions 
will be the governing body, 
and each District Committee 
wil be composed of repre- 
sentatives of all the trades; 
of course,.sectional sub-com- 
mittees can be appointed. 

Yes. -It is proposed to set 
up & Rules Committee to 
draft one set of rules to re- 
place the present rules of all 
the unions, but the principles 
embodied in the proposals 
before the members must be 
embodied. 


There is no intention of 
appointing the Rules Com- 
mittee by numerical 
strength.. It must of neces- 
&itv be appointed by, and 
from, the amalgamating 
unions, and the representa- 
tives of these unions will be 
expected to deal with the 
special. eircumstances of the 
sectional interests of their 
own menrbers. 


The Co-ordination of Commerce. 


In your courteous review of my booklet on '' Reconstruc- 
tion and Foreign Trade“ you refer to the difficulty of start- 
ing a large organisation owing to the present position of 
Government finance. May I draw your attention to the fact 
that mv proposed scheme is to be self-supporting, the revenue 
being derived from exporters paying. voluntarily, 5s. per £100 
on the value of their exports, or 3 of one per cent. For this 
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they would receive all the advantages of the world-wide 
organisation proposed. The Government is only asked to 
make good any deficit there might be during the first 10 
years. If the commercial and manufacturing firms of the 
country became members of the proposed Federation of Com- 
merce in reasonable numbers there would be no deficit, while 
the advantage of the organisation to the trade of the country 
cannot easily be overestunated. The Government is simply 
to act as guarantor for a term of 10 years. If all the new 
efforts now under consideration were based on such sound 
financial proposals there would be much for the country to 
gain and little to lose. 

In the last paragraph of the review you state Mr. 
Willams' s proposals are ambitious and we may be excused 
if our faith fails us when we consider them in the midst of 
our present troubles," &c. That was the attitude of the pro- 
fession in April, 1916, when I had the honour to place my 
proposals for the reform of the electricity supply of Great 
Britain before the Iustitution. of Electrical Engineers. I 
have a letter from one colleague fully agreeing with the pro- 
posals of the paper, but giving it as his opinion that though 
the scheme proposed, or something similar, must ultimately 
come, yet i& would never be in our lifetime. Another letter 
from him, a short time ago, was to congratulate me on the 
second reading of the Electricity ВШ, which 60 closely fol- 
lowed my original proposals. The co-ordination of commerce 
is а less dificult problem than reform in electricity supply, 
while the advantages to be gained are even greater. Unfor- 
tunately our leaders do not realise the urgent need for recon- 
etruction in our methods of dealing with foreign trade as 
they realised the urgency of the electricity supply problem. 
The latter was before their eyes, while the former problem 
is a world-wide one, and usually only fully appreciated in 
its true proportion by those who have travelled extensively. 
However, I am happy to note that the Premier referred to 
this subject in his last speech, and if the commercial com- 
munity would only get together and put something concrete 
before the Government no doubt it would be welcomed. The 
booklet I have written was to suggest some such concrete 
proposal, and I am not without hope that it may assist in in- 
creasing interest in and in helping towards the solution of 
the problem. There is little doubt, in my opinion, that at 
the root of most labour troubles, and particularly the policy 
of limited output, is fear of unemployment. Nor is this 
greatly to be wondered at when we remember the serious 
unemployment conditions of a few years ago. But labour 
will, I feel eure, soon learn that its true welfare lies in the 
direction of unlimited output, and when that time comes the 
enormous production.of which this country will be capable 
will require an outlet vastly greater than anything yet in 
view. It therefore behoves our business men to see that the 
foundations for grestly extending our foreign markets are 
pushed on with all speed, otherwise a time may arrive when 
the output exceeds the demand and unemployment may again 
ensue. If this occurs the policy of unlimited production will 
receive a setback from which it will not recover for many 


years. 
Ernest T. Williams. 
London, N.W., September 9nd, 1919. 


Two Views About Gas. 


In a brief lunch interval to-day—between working on 
Specifications for the electrical equipment of a large housing 
scheme and considering electric cooking decided upon by the 
committee of a protninent hospital which previously used gas— 
1 looked at the current issue of Punch (September 3rd). 

Your excejlent contemporary has & world-wide reputation 
for impartiality and showing both eides of а question, but 
a little rearrangement in this issue, so that advertising 
page iv came opposite contents page 207, would have 
enhanced this reputation—even if it had resulted in a fight 
between the advertising and artistic staffs. | 

Page iv states the advantages from the British Commercial 
Gas Association point of view of gas fires. | 

Page 207 shows the disadvantages, from the Punch artistic 
staff point of view, of being blown out of your house and 
setting it on fire by using a gas stove. | 

The B.C.G.A. advertisement says two leading architects 
agree that £30 per small house can be saved by smaller flues 
if gas fires are adopted. What can be saved by abolishing 

ues altogether and using electric fires? 

Of course, Sir, there’s nothing like leather, &c., &c., but 
I think we score this time. 

| Н. С. Crews. 


Manchester, September 3rd, 1919. 


— MM —— -———— — 


The Compilation of Trade Publications. 


The remarks of Mr. Laverick in your issue of August 13th 
are of a now well-known type. Everybody agrees with them 
&nd then forgets all about them. | 
‚ We are constantly being reproved for our sins of commis- 
вор and omission in the publicity sense, and our attention is 
gently but firmly drawn to the attractive methods of our 
friends across the herring pond, whose gifts of salesmanship 
&re certainly of a very high order. We all agree. 

Mr. Laverick, Mr. Lloyd George, Mr. Bottomley, and many 
Others insist that we must improve our methods; we agree 
вдаш. In fact to our own people we also insist on the 
necessity for improvement. 


We decide to start at once, and look around for the best 
methods and assistance. We decide to study the methods of 
the experts and ask the representatives of publicity houses to 
call on us. We note their sales talk, excluding from our 
consideration the representative of one firm who addressed 
our very dignihed secretary as Dear old Bean, and we 
then analyse their offers. 

invariably they amount to this :— 

. We аге to map out the sales campaign, methods of hand- 
ling, packing, shipping, &c. We are to write all the matter 
tor catalogues, booklets, leatlets, &c.; we must prepare the 
matter for our advertisements, and the expert will then quote 
us for printing the catalogue in an attractive form, and will, 
tor a consideration, so ornament and embellish our advertise- 
ments as to make them look pretty and pleasing to the eye. 

The representatives were obviously men who had studied 
the art of salesmanship. 

They (with the one exception mentioned above) knew 
exactly how to "approach the prospect," what to do with 
their hat, gloves and stick. They also very obviously 
" weighed one up” and endeavoured to adjust their con- 
versation to one's level (I shudder when I think how the first 
man talked of racing, while the last sympathised with me on 
the present high price and scarcity of whiskey). 

But when it caine to the real practical side of engineering 
publicity they simply faded away. They were all excellent 
tellows, clean and well groomed, but we were reluctantly 
compelled to the conclusion that they could not fulfil our re- 
quirements, and we then decided to utilise the services of one 
of our own keen young engineers who may not be a literary 
gent," but who at least knows the engineering side of the 
business, and can write simple direct English. 

If Mr. Laverick can formulate any workable echeme of 
engineering publicity which will give real practical service, I 
think he із on a good thing, and I can promise him the sup- 
port of my coinpany for one; but I should recommend him to 
hurry up, or else most of us will bave solved the difficulties 
in our own way, and our way may or may not be the right 
one. 

I think I am right in saying that English manufacturers 
are anxious to have their publicity done in the best possible 
manner, but they want to be shown, not merely talked to. 
F. N. Pickett, 
Managing Director, 
PickETTS, Lp. 


Hove, September 3rd, 1919. 


Boiler-house Practice. 


Your leader on boiler-house practice will cause many 
readers to turn up their files and reread Mr. Parsons's com- 
inunication. 

As a race we are conservative, and station engineers are too 
often no exception to the rule. I find, when discussing the 
question of coal economy with my friends, that the suggestion 
to install coal weighers to enable exact results to be obtained 
is frequently turned down on the score of expense, coupled 
with the structural difficulties of installation. 

If circumstances are such that coal weighers are impossible, 
much valuable information can be obtained by other methods 
of Measurement which will give comparative figures for each 
shifts work. Mr. Parsons rightly insists on figures being 
available continuously tor short detinite periods, such as the 
8-hour watch. | 

An ingenious and not sufficiently well known coal measur- 
ing device for use on moving-grate stokers is that devised by 
Mr. Walter Markby, chief engineer of the Metropolitan Elec- 
tric Supply Co. By a simple adaptation of the Lea record- 
ing gear fairly accurate results of coal consumption can be 
readily obtained. The inventor and Mr. Lea, who is handling 
the patent, would be the last to euggest that the apparatus 
was as accurate on varying grades of coal as a good auto 
coal scale, but they claim to obtain figures well within com- 
mercial limits. 

The Erith Riley Stoker and the Underfeed Grate can both 
be fitted with counters which will give a fair approximation 
to the fuel burnt, but on the latter grate, unless the engine 
stroke is fairly constant in travel, errors of considerable 
magnitude may arise. Last, but not least, on small installa- 
tions the coal can often be weighed in transit from heap to 
firing floor, but how often is this done, even when the facili- 
ties are available? 

One word of caution: Absolute reliance should never be 
placed on figures obtained by summation of automatic 
measuring apparatus records. The coal stock should be 
measured weekly and the consumption as recorded by measur- 
ing apparatus checked against the actual stock on hand. 
Many wonderful results have been obtained till the shortage 
on the stock coal pile was accidentally discovered! The 
measurement of water is usually a much simpler proposition; 
there is no excuse for the responsible engineer who does not 
install suitable measuring apparatus for ascertaining the 

uantity of water pumped into the boilers, but here again 
requent tests under working conditions must be taken to 
ensure accurate results. 

Last, but not of least importance, the electric meters on 
the generators are too often looked upon as infallible. How 
many central-station engineers have any facilities for testing 
the meters in situ? 

Many otherwise well-equipped works are spoilt by the lack 
of recording instruments. Much valuable information can be 
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gleaned from a close study of continuous records of draughts, 
CO,, steam and superheat. The circulating water should be 
recorded alongside of the vacuum, &c. However useful 
the data obtained may be, they are of much greater value if 
the results can be recorded in a form which 1s intelligible. 
If the methods of interpreting results could be stan- 
dardised it would be helpful, and if Mr. Parsons could give 
further suggestions I am sure they would be welcomed by 
inany central-station engineers. 
Е. D. Napier. 


London, S.W., September 8th, 1919. 


My Home:coming. 


I set out my experience to indicate what less experienced 
electrical engineers are up against in the hope that our pro- 
fession may be induced to give preference to those who have 
served and are out of work. 

I am one of those who built up the publie electrie supply 
to what it bas become, having worked in all capacities as 
consultant, resident engineer and contractor for over 25 years. 

I offered my services before conscription, and have been 
demobilised after over four years' active service. 

As ex-borough electrical engineer to a large town since 1902 
I applied with confidence for the following advertised posts: 
Southampton, South Shields, West Ham, Carlisle, Doncaster 
and even Torquay and Bradford (assistant), but in practically 
every case à non-service man in possession of a post was 
selected. I have also applied to the Board of Trade, other 
Government Departments, inost electrical firms, and have 
advertised, all without &uccess. | 

A hard blow came from the I.M.E.A.—or rather the com- 
mittee—when I was refused an invitation to the annual con- 
gress. I was à member, and had entertained the Congress 
twice at much trouble and some expense. 

For the last three months I have given my services to 
the Ex-Officers’ Bureau at Dashwood House, a voluntary 
organisation which advertises to employers in your columns, 
and am daily dealing with as many tragedies as my qwn. 


Last Legs. 


[We refer to this matter in our leading columns to-day. 
Eps. ELEC. REv.] . 


Air Supply for Pianola. 


Referring to Mr. Spencer's inquiry re the above, I am 
afraid a centrifugal fan would not be suitable for the work, 
as the characteristics of these fans are such as make them 
only suitable for delivering or exhausting large volumes of 
air against small pressure or vacuum usually expressed in 
inches of water gauge. 

I would suggest either driving the existing bellows by the 
motor or having small motor-driven bellows, three in number, 
on а three-throw crankshaft. With regard to the pressure or 
vacuum required, take the pressure required to comprees the 
equaliser spring or springs, and divide this by the area of the 
equaliser, the result giving the pressure or vacuum in lb. 
per sq. in. 

If Mr. Spencer cares to write to tne direct, I shall be pleased 
to afford him any further information. 


| С. H. Nicholson, A. M. I. E. E. 


II, Maple Grove, Hull, 
September 8th, 1919. 


Balancing and Alignment of the Alternator Rotor. 


I beg to draw your attention to the article under the above 
heading, by Mr. C. Sylvester, A.M.LE.E., in your issue of 
August 29th. 

As most modern turbo-alternators never run at the critical 
speed, a badly balanced rotor would not be detected in the 
way indicated. In a special case where critical speed was 
reached I do not see why the whipping shaft should touch 
any particular spot on the end shields, which would be of 
guidance in adjusting the balance. 

Fig. l shows two grooves at one end of the rotor with a 
balance weight in each. Why not put both weights in the 
same groove and simplify the calculation of the resultant? 

In the case of high-speed sets it is desirable, and sometimes 
necessary, to carry out dynamic balancing, even though the 
Static balance is unaltered during the process. 

Vibration is not a ways due to defective balance. 

There is an error in the article where the checking of align- 
ment is described. If the gauge fitted perfectly on the 
journals after raising the alternator end pedestal alone, then 
the gauge must have been defective or the observations in- 
accurate. The disappearance of the end thrust, which was 
probably due to two errors in alignment, or to a defective 
coupling, does not necessarily indicate that the alignment 
was improved. On the contrary, in view of the fact that the 
bearings next the coupling ran at a higher temperature, one 
would be led to believe that it was worse than before. 

I do not agree that a floating coupling can be such a fit 
that the shaft behaves as if it were solid throughout. How- 
ever, as the coupling stiffens up on load, the adjacent journals 
should be dead in line. 

W.H. M. Kelman. 


London, S.W., September 8th, 1919. 


Remuneration in British Commerce. 


I think that all staff employés must feel deeply indebted to 
you for having taken up the cudgels on their behalf, and for 
pointing out that what is necessary as a simple act of justice 
to these men is also a necessary step in the direction of obtain- 
ing and maintaining the lead in the world’s markets. i 

It is perfectly true that the whole scale of remuneration, 
both at home and abroad, needs wholesale and drastic revision. 

But it is none the less true, as you hint in your leading 
article, that the general treatment of staff employés also 
ueeds revision. After 24 years’ experience, many of them 
spent abroad, I can add my quota to the other testimony you 
have had as to the better treatment received from firms ot 
Teutonic or American extraction. With them, the personal 
interest in an employé's welfare, comfort, and progress 1s con- 
stantly felt to be alive and real. In other words, the whole 
traditional policy of the firms I refer to is deliberately set to 
encourage the employé's feeling of self-respect and well-being, 
and this is so ingrained in the policy and so little at the whim 
of one or two men, that the effect is felt even where the 
employés run into the tens of thousands. | 

They are truly democratic, whereas so many superior 
British firma (and I hasten to add that the only non-British 
ancestor I can trace was a Huguenot) are too autocratic and 
feudalistic in their ideas. A further subject for your pen 
might well be the one-sided and grasping agreements which 
are so common in British staff employment. | 

To conclude, might I draw your attention to the advertise- 
ment on page 20 of this week’s issue for an estimating 
engineer for India. I would ask the pertinent question as to 
when and how 700 Rs. per mensem became the equivalent of 
£700 per annum at honie? | 

I regret that I аш debarred from appending my name, but 
enclose my card, and remain, 


September 5th, 1919. 


— — — — — — — — 


Electric Vehicles. 


The main points in Mr. Spalding's letter on the above sub- 
ject appear to be: (1) It is not the duty of central-station 
engineers to act as salesmen, (2) electric vehicles are very 
difficult to sell, (3) manufacturers are so busy with orders in 
hand that they cannot promise delivery on any new order in 
less than eight months, and (2) І am narrow-minded and com- 
pletely ignorant of the true facts. | ‚ 

If I had written an article urging central-station engineers 
to encourage the use of electric light and power I suppose I 
should have been told that it was not their business to push 
the sale of lamps and motors. It is à bright argument, and 
if Iam narrow-minded, I wonder what Mr. Spalding imagines 
he ought to be called. I cannot find anything in the article 
which suggests that manufacturers should, be relieved of their 
usual obligations. What I endeavoured to point out was that 
whilst some central-station engineers are taking & very keen 
interest in the movement, others appear to be more or less 
indifferent, and if Mr. Spalding considers that I am talking 
nonsense it would be interesting to know how he accounts for 
certain statements I referred to in the report of the Electric 
Vehicle Committee. 

E. Austin. 


London, W.C., September 8th, 1919. 


Export. 


The Welfare Movement. 


During the last three years, inspired by the efforts of far- 
seeing firms, the welfare movement has made very rapid 
strides in this country, and the wide recognition now being 
given to it by employers, workers, and public men leaves little 
doubt but that within a few years it will occupy a very 
prominent position in the industrial world. 

So tar no real attempt bas been made, either by State or 
voluntary agencies, to collate information regarding various 
phases of the work; in fact the names of firms interested in 
the movement are not even recorded in any place. 

The Industrial Welfare Society is anxious, for the benefit 
of industry generally, to collect from the pioneers of this 
movement, information regarding their doings in connection 
with welfare work. I shall therefore be grateful if those 
firms who are willing to assist in this way will apply for 
particulars of the information desired to the Industrial Wel- 
fare Society, 33, Tothill Street, Westminster, S.W. 1. 


Robert R. Hyde, 
London, S.W. Director. 


September 9th, 1919. 


Meter Readers’ Books. - 


Mr. Turnbull's letter on the above subject in your current 
issue raises once again the old question of ''books versus 
cards“; opinion on the subject is still greatly divided. After 
considerable experience with both systems, as applied to meter 
reading, I have come to the conclusion that & card eystem, 
carefully thought out and well organised, is the nearest ap- 
proach to perfection that can be obtained. 

A euitable card for the purpose is one about 5 in. long by 
3 in. wide, printed on both sides and with spaces at the top 
for street, number, consumer's name, and meter number. The 
remaining portion of each side should be divided into six, 
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and these divisions sub-divided for date, inspector’s initials, 
and meter and demand indicator readings if necessary. Thus 
12 separate headings can be entered on one card. 

When a new consumer is connected, the necessary parti- 
culars are filled in on à blank card and the initial meter- 
reading is entered. The card is then filed in a street index 
drawer until the reading period arrives. А small, neat leather 
саве capable of holding Ф or 70 cards supplies the necessary 
means of transport, and can easily be carried by the meter 
reader in his pocket. If at any time between the periodical 
reading dates a special reading of any particular meter is re- 
quired for any reason, such as a transfer of consumer, meter 
change, or the like, the card is obtained from the drawer and 
the reading entered direct bv the person dealing with the 
matter. 'The system could be further extended by using cards 
of various colours for power, lighting, heating, and restricted 


or other supplies. 
G. D. Malcolm. 


Stepney Blectricitv Department, 
September 8th, 1919. 


— —V— — — н 


Electricity and Kinematography. 


I think Mr. G. E. Moore must have overlooked the small 
enclosed projection lamp which we make, and sell in large 
nuinbers, when he says, in the latter part of his interesting 
article, that in small projections, half-watt and other lamps 
are ‘ousting the small arc lamps." This is quite true so 
far as the ordinary open-type projection lamp, which requires 
constant attention, 13 concerned, but it is not true with 
regard to the small enclosed lamp mentioned above. This 
burns directly on 100 or 200 to 240-volt circuit with a current 
of 24 or 44 amperes, as arranged, and can be connected by an 
adapter to any ordinary lamp socket. The arc is struck by 
turning a milled knob, and will burn without adjustment 
for about half an hour. The positive carbon is horizontal, 
and the crater of the are being exactly in the centre of the 
lens never gets out of focus. The adjustment, when neces- 
sary, 18 almost instantaneous. 

I shall be’very pleased to give full particulars to Mr. Moore 
or show him or any of your readers these lauips, if they are 


interested. 
J. O. Girdlestone. 
London, N.W. 
September 81h, 1919. 


BUSINESS NOTES. 


Openings for British Trade.—AvsTRALIA.—À company 
in Melbourne desires to represent British manufacturers of elec- 
trical plant, covering the whole of Australia (Department of Overseaa 
Trade, ref. No. 555). A manufacturers’ agent, whose representative 
is in England, desires to get into touch with U.K. manufacturers 
of electrically-driven machinery, dynamos, cables, &c. (Official 
Secretary, Commonwealth of Australia, Coml. Inform. Bureau, 
Australia House, London, W.C. 2, ref. No. 223/2/7). 

CANADA.—H.M. High Commissioner for Canada, 19, Victoria 
Street, S. W., reports the receipt of the following inquiry :— 
A Canadian firm of manufacturers’ agents are prepared to under- 
take the exclusive representation, throughout the Dominion, of 
United Kingdom manufacturers of electrical goods of all des- 
criptions. 

BELGIUM.—A firm in Brussels desires to secure an agency 
for United Kingdom manufacturers of cranes, tramway materials 
of every description, mechanical transporters, &c. Very well recom- 
mended. (Reference No. 568.*) 

CATALOGUES AND PRICE LISTS WANTED.—H.M. Representative 
at Prague reporta that he has received many applications from 
different parts of Czecho-Slovakia for catalogues and price lists of 
the following goods:—Electrical apparatus, machine tools, and 
mining machinery. 

British firms who are interested in these goods should send 
catalogues direct to the Chambers of Commerce in the important 
centres in Czecho-Slovakia, addressed as follows :— 

Obchodin a Ziv-nostenska Komora (Chamber of Commerce), 
vyvozni Kancelar (Export Department) at Prague, Budweis, 
Olomouc, Brno, Opava, Eger, Reichenberg, Plzen, Bradic-Kralove, 
Bratislava. Kosice or Troppau, in Silesia. 

These 12 towns comprise the chief trading centres in the 
Republic. 

BRAZIL.—A partner of a firm of general commission agents іп 
Pernambuco (a British subject), who has had several years' experi- 
ence in Brazil, is at present in this country, and desires to obtain 
agencies on a commission basis for electrical fittings, &c. 
(Reference No. 585.“) 

*Replies should be addressed to the Department of Overseas 
Trade, 73, Basinghall Street, E.C. 2. 


Industrial Committees.— From the current issue of the 
Electrical Contractor, we learn that local Industrial Committees 
have been formed at Liverpool, Brad ford, and Sheffield. A new 
working card of the E.T.U. is being discussed at various centres. 
Complaints are made in some districts of under-cutting in the 
sale of T.L.A. lamps, and the direct sale of these lamps to the 
public from manufacturers' stores. 


Steel and Wood Poles Wanted.—Bacup Corporation 
electricity department is requiring several 30-ft. steel poles, also 
wood poles of same length (new or second-hand), for street-lighting 
purposes, For full particulars see our advertisement pages to-day. 


" Anchor " Works Hospital and Distress Fund.— The 
annual report of the " Hospital and Distress Fund " of the Leigh 
Works of Callender's Cable and Gonstruction Co, Ltd., states that 
grants amounting to £91 78. have been made to local and Man- 
chester hospitals, and £229 5s. ld. has been paid in grants to 
neceasitous members. To the “Special War Fund " the employés 
have contributed £936 10s. 13d. In addition to sending out gifts 
of parcels and cigarette money to employés who were in the Army, 
£318 has been expended on Service men, and amongst other liberal 
allowances, £500 has been allocated for the purpose of assisting 
those men employed by the company at the time of joining the 
Forces, affected by disablement due to war service, while a further 
£150 has been transferred to the Hospital and Distress Fund " to 
meet future cases which may come under this head. At the annual 
meeting, held recently, liberal contributions were voted to hospitals, 
&c., for the coming year. The chairman —Mr. J. Bowyer (works 
manager)—suitably referred to the loss they had sustained in the 
death of the president, Mr. James Callender. The meeting unani- 
mously elected Mr. T. Petersen (Callender's Cable and Construction 
Co., Ltd., London) president for the ensuing year. The resignation 
of the hon. sec., Mr. R. Hocken, who has rendered yeoman service, 
was accepted with regret, and a hearty vote of thanks was accorded 
to him. Mr. W. Hulme Jones was unanimously elected as his 
successor., 


The Government Scheme of Long-Term Credits for 
Export.—As foreshadowed in our last issue, the Government is now 
prepared through its Export Credits Department at 10, Basinghall 
Street, Е.С. 2. to consider applications for advances up to 80 per 
cent. of the cost of the goods, plus freight and insurance, for goods 
sold to Finland, the Baltic Provinces (Latvia, Esthonia, and 
Lithuania), Poland, Czecho-Slovakia, Jugo-Slavia, and the areas in 
Russia to which the scheme for insurance against abnormal com- 
mercial risks applies - subject to the following conditions :— 

1. Documents are to be surrendered to the buyers against their 
acceptance of a bill in sterling drawn by the sellers for the full 
amount of the invoices, together with security (see the next 
paragraph). The Government will release the drawers from any 
recourse against them for the amount of the advances made. 

2. The purchasers must agree to take up such documents against 
& deposit of currency calculated on the basis of the market 
exchanges, such deposit to be made with an approved bank in the 
country of purchase, and to be held as security for the due payment 
of the bills, 

3. When the advance is needed, the relative documents will have 
to be accompanied by a letter of guarantee from an approved bank 
of the country of purchase stating that the documents will be 
promptly taken up against such deposit of currency, and under- 
taking that the amount of such currency shall always be main- 
tained at a figure sufficient to give a margin of 15 per cent. over 
the value of sterling as based upon the exchanges (not upon the 
official exchanges, if any). All applications accompanied by a 
banker's guarantee of sterling payment at maturity of the bill will 
receive preferential consideration. 

4. The Department will consider proposals for a deposit of 
produoe or securities instead of currency. 

5. The advances made by the Department will be a first charge 
upon the proceeds of the bills and securities ; but, if such proceeds 
are less than the cost, plus freight and insurance, the loss repre- 
sented by the difference will be divided between the Department 
aud the drawer of the bill in the proportion of the advance made to 
the cost (plus freight and insurance). 

6. The credits are to outstand only for such periods as the Depart- 
ment may determine in each case at the time of application for the 
advances. 

7. The Government will settle from time to time the countries 
and goods to which the scheme relates, but advances will not be 
made for the export of raw materials and preference will be given 
to the finance of goods where the larger part of the cost is due to 
manufacture in this country. 

8. All applications must be passed to the Department by the 
bankers of the sellers, whose recommendation must be attached. 

9. After satisfaction of the advance the bill and securities will 
be handed to the seller if payment of the full amount of the bill 
has not been made. 

10. At any time after maturity of the bill or after any default, 
the department will be entitled to close a transaction and hand 
over the security held, the seller bearing his proportion, as indicated 
above, of any loss incurred. 

11. The conditions set out above may be modified at any time or 
in special cases. 

With the consent of Barclay's Bank, Ltd., Mr. L. A. Davis, 
deputy foreign manager of that bank, has been appointed manager 
of the Department. 


Standardisation of Driving Chains.— From Messrs. 
BRAMPTON Bros., LTD., Birmingham, we have received a copy of 
the standards adopted by the Association of British Driving Chain 
Manufacturers, of Bassishaw House, Basinghall Street, London, 
E.C. 2. The other members of the Association are the Alfred 
Appleby Chain Co.. Ltd., the ' Coventry " Chain Co., Ltd., and 
Messrs. Hans Renold, Ltd. The standards relate to chains from 
ё to 1 in. pitch, of widths from 0'130 to 0°460 in.; the chains 
are made in two widths for each pitch. Particulars of the corres- 
ponding teeth are given. The new chains will be available early 
in December, and chains of larger pitch will be standardised later. 
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Joint Industrial Council for the Cable-Making Industry. 
—The first meeting of the Joint Industrial Council for the Electric 
Cable-Making Industry was held at the Ministry of Labour on 
Thursday, September 4th. Mr. Bertram Wilson, of the Ministry of 
Labour, who presided during the earlier part of the proceedings, 
poiuted out that this was the forty-fifth Joint Industrial Council 
to be formed. 

Mr. L. B. Atkinson, Cable Makers’ Association, was elected 
chairman ; and Mr. A. Allison, of the India-Rubber, Cable, and 
Asbestos Workers“ Union, vice-chairman ; and the following were 
appointed as joint secretaries : — 

For the Employers' side Mr. H. Standring 
(Messrs. Frankenburg & Sons, Ltd.). 
Mr. Н. McCale (Workers’ Union). 


New French Company.— La Sociéte des Phares et 
Equipement Electriques (Phares  Aertsens) is the name of 
& Dew сошрапу which has lately been formed in Paris, with a 
capital of £16,000, to manufacture electric lighting and enyine- 
starting sets for motor vehicles. 


Foreign Тгайе. —Тне Avoust FIGURRES.— The following 
are the electrical and machinery figures given in the official returns 
of imports and exports for August :— 


For the Employés' side 


August, inc. or 8 months, 1919. 

1919, dec. Inc. or dec. 

IMPORTS. £ £ £ 
Electrical goods, &c. ... 72,410 + 5,86 + 140,282 
Machinery ads „„ 1,130,445 + 206,345 + 2,711,650 

EXPORTS. 

Electrical goods. 683,305 + 497,274 + 1,983,309 
Machinery  ... e. 3,235,962 ＋ 1,870,974 + 7,386,477 


Book Notices. — Pritish Slandard Specification for 
Dimensions of Insulated Annealed Copper Conductors. No. 7, 
1919.—The British Engineering Standards Association's Report, 

7 (Revised 1919), British Standard Specification for Dimensions 
of Ingulated Annealed Copper Conductors for Electric Power and 
Light has recently been issued. The wire gauge as a means of 
designating the conductors has been dispensed with, and the 
number of sizes has been reduced considerably. A table giving the 
values of the resistance of a conductor 1,000 yards long and 
1 sq. in. sectional area, at every degree between 40° F. and 120° F., 
and the constants to be employed in converting the resistance of a 
wire from any temperature between these limits to 60° F., has been 
included. In the tables at the end of the specification details of 
the conductors. the thicknesses of the dielectric lead sheathing, 
armonriny, bedding, Xe., and the values of the test pressures are 
stated. 

The specification deals with circulis wires from 0'0076 in. to 
011030 in. diameter; solid and stranded conductors from 0'001 
sq. in. to 1 sq. in., and with flexible conductors from 0'0006 sq. in. 
to 0°5 sq. in. 

The thicknesses of the dielectric and lead sheathing. and the 
values of the test pressures, are given for the following classes 
of cable :— 


Dielectric. Working pressure, volts. | 
Paper .. 660, 2,200, 3,300, 5,500, 6,600, 11,000 Е 
Jute ... e. 660 
Rubber 250, 660, 2,200, 3,300. 5,500, 6,600, 11,000 


The price of this Report is 18. 2d., post free; and copies may be 
obtained from the offices of the Association, 28, Victoria Street, 
Westminster, S.W. 1. 

The Decimal Educator. Vol. П, No. 5. September, 1919. 
London: The Association. Price 6d. net.— With this issue com- 
mences the second year of the existence of this now well-known 
journal. There is some suggestion that & more attractive title 
шл be adopted. 

" Manual of the Electro-Chemical Treatment of Seeds.” By C. 
Mercier, M.D., F. R. C. P., Ke. Pp. xii + 134. 14 illustrations. 
London: University of London Press, Ltd., published by Hodder 
and Stoughton. Price 3s. 6d. net. 

Trish Builder and Engineer, Diamond Jubilee Special Number 
in commemoration of 60 years of existence. Dublin : 54, Sackville 
Street. Price 6d.—The number contains a series of reviews by 
various well-known writers, treating of the progress during the 
past 60 years in the several subjects on which the journal 
specialises ; amongst the contributors are the following :—" A Note 
on Roads,” by Dr. P. C. Cowan, Chief Engineering Inspector 
L.G.B. ; " Ргоутевв in Fighting Fire during 50 Years,” by Captain 
T. SR: Purcell ; "Cheap Power for Industrial Development," by 
Mr. G. Marshall Harris, manager of the Dublin United Tramways 
Co.. Ltd.; “ Irish Industrial Reconstruction and the Utilisation of 
the Irish Bors,” by Mr. T. Tomlinson; The Mineral Resources of 
Ireland,” by Prof. H. J. Seymour. 


Railway Goods Rates.—It is stated that the question 
of economy on the railways will be given the greatest possible 
attention in the immediate future, Sir Eric Geddes. the Minister of 
Transport, having evolved definite plans towards this end, probably 
involving a substantial increase in goods rates. Mr. R. H. Hill, 
Sir Eric Geddes's secretary, recently said that it was highly 
probable that the goods rates would be increased considerably 
with a view to effecting the abolition of the coastal subsidy. It 

was not probable that an increase in passenger rates would occur. 
— The Timex. 


Non-Ferrous Metal Industry Act. —A list of further 
additions to licences granted under this Act was published in the 
Board of Trade Journal for September 4th, 


Trade with Beigium.— The catalogue and sample room 
at the British Vice-Consulate at Liége has now been open for six 
months; we are informed by Mr. Joseph Pyke that the response 
of British firms for catalogues and samples of small bulk has 
hardly fulfilled expectations, but it is hoped that an important 
increase in the number received will be assured as the facilities 
which this organisation provides for bringing British produots to 
the notice of Belgian buyers are realised. Oatalogues for Belgium 
should be in French, if possible, with metric measurements, &c. 
The number of firms who have sent publicity matter up to date is 
slightly in excess of 300. Thanks to the far-seeing and patriotic 
support of the editors of the leading trade journals, of which no 
fewer than 26 ure furnished gratuitously, the normal equipment 
of this section is rendered much more important than would other- 
wise be the case, and the journals are studied by a large number of 
prospective customers for British goods." 

During the past 125 days the number of visitors has aggregated 
735 ; 330 prospective buyers of British goods ang 463 applicants 
for British agencies have also been dealt with by correspondence. 
Banking and commercial references have been obtained from firma 
capable of furnishing them, and reports as to their standing have 
been furnished to the Department of Overseas Trade, to which 
British manufacturers and merchants are advised to apply for 
these particulars, while the Belgian firms are instructed to address 
their requests direct to the British houses whose names are 
furnished them. 

The organisation described above being largely in the nature of 
an experiment, the continuance and development of which must 
depend upon the results attained, it is urgently requested that all 
firms who succeed in doing business by means of the publicity 
offered them should notify the fact to the British Vice-Consul, Liége 


Lead Market Report.—Messrs. James Forster & Co. 
report that closing prices last week showed an advance of 10s. per 
ton in all positions, due to the growing difficulty in obtaining 
suppliea from Government stores and the intimation that no more 
sales of lead by the authorities would be made till the congestion 
at the wharves and stores was cleared up. 

Messra. S. Cawson & Co. say that there have fortunately been 


some arrivals of Australian lead, which have relieved the situation 


for the time being. Practically nothing is coming from Spain or 
Amerioa, and shipments from Australia are likely to be consider- 
ably curtailed owing to strikes. 

Closing quotations are :—Prompt and September, £25 2s. 6d. to 
£25 5s. ; October, £25 78. 6d. to £25 108. ; November, £25 lis. ; 
December, £25 178. 6d., with buyers over at top prices. 


Trade Announcement.— Mr. Wm. S. Park has retired from 
the firm of Menzies & Park, electrical engineers, of 208, Quarry 
Street, Hamilton, and the busineas will be continued by Мв. JOHN 
MENZIES. 


Catalogues and Lists.—REkwco Carson Co. LTD., 
Canal, Gravesend.—Price list of Remco resistances, of which large 
quantities were used in war time, especially in connection with 
wireless telegraphy. They are suitable also for motor atarters, 
regulators, dimmers, &c. 

Messrs. Mossay & Co., LTD., 7, Princes Street, London, З.М. 1. 
—Catalogues of Orwell electric platform trucks, types B and C ; 
the former has three wheels, the latter four. Trucks with 
power-elevating platforms, and locomotives, are also described. 


Overseas Trade.—Last week the Report of the Com- 
mittee appointed to examine the question of Government mashinery 
for dealing with trade and commerce was issued. The Committee 
makes the following recommendations :— 


ABROAD. 


l. That the Consular Service remain under the control of the 
Foreign Office (subject to Nos. 6 and 9, below). 

2. That the proposals of the Scheme for the Reform and Develop- 
ment of the Consular and Diplomatic Service, other than those 
which relate to the Trade Commissioner Service and Lebour 
Attachés, be adopted. 

3. That the Board of Trade be authorised from time to time, 
after consultation with the Foreign Office, to send temporary 
missions for special purposes to foreign countries, such missions to 
be under the control of the Embaesy or Legation concerned, and 
that for this purpose a sum be included yearly in the Board of 
Trade estimates. 

4. That the Board of Trade be represented on the Selection ànd 
Promotion Committees for the Consular and Commercial Diplomatic 
Service. 

5. That British representatives abroad should be recommended to 
keep in touch with the British Chambers of Commerce formed in 
the countries to which they are acoredited. 


AT HOME. 


6. That the Department of Overseas Trade continue, as at present, 

en the joint control of the Foreign Office and the Board of Trade. 

. That the Board of Trade remain responsible for general com- 
mercial policy, and that it be the duty of the Department: of 
Overseas Trade to give effect to that policy overseas, 

8. That suitable office accommodation be forthwith provided for 
the Department of Overseas Trade in close proximity with the 
offices of the Foreign Office and the Board of Trade, and, if possible, 
that the three Departments be housed in the same building. 

9. That the Consular and Commercial Departments of the 
Foreign Office be transferred to the Department of Overseas Trade. 

10. That the War Trade Intelligence Department be transferred 
to the Department of Overseas Trade except as to those branches 
which may be more conveniently transferred to the Board of Trade. 
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11. That a Standing Committee or Board be formed for the dis- 
cussion of matters relating to overseas trade, to consist of the heads 
of the Board of Trade, Foreign Office, and Department of Overseas 
Trade, with power to call in representatives of other Departments, 
and that such Standing Committee or Board meet at regular. and 
frequent intervals. 

In a Minority Report, Mr. Dudley Docker says that he considers 
that the system of dual control of the Department of Overseas 
Trade is at the root of the trouble. Any such system of dual 


control must be eradicated. He has come to the conclusion that 


the only remedy that he can recommend is the adoption of the 
principle that the Foreign Office must be responsible for establishing 
the lines upon which our foreign commercial policy should be 


framed. — 
Department of Overseas Trade.—The Board of Trade 


announces that the statement which has appeared in the Press as 
to the control of the Department of Overseas Trade is unauthorised 
and incorrect. The Department reinains under the joint cuntrol of 
the Foreign Office and the Board of Trade, and any arrangements 
made as reyards housing will not affect this joint control. 


British Overseas Bank.—The bank will open to the 
public for general business on Monday next, September 15th. 


Import Restrictions.—According to the Bulletin of the 
Federation of British Industries, a meeting of the Reconstruction 
Committee of the Federation was summoned for September llth 
to consider the position, with special reference to the question of 
the removal of restrictions on imports. 


Liquidations and Dissolutions.—ELrcrriciry METERS 
PaTENT DEVELOPMENT SYNDICATE, LTD.—Winding-up voluntarily, 
with Mr. T. 8. Jones, 54, New Broad Street, London, E.C., as 
liquidator. Meeting of creditors, September 15th, at 54, New 
Broad Street. E.C. Claims by October 7th. 

County LIGHT, LTDb.—Winding-up voluntarily. Liquidator 
Mr. B. E. Mayhew. September 22nd, at Alderman's House, Е.С. 
Claims by October 12th. 


Bankruptcy Proceedings.—BENJAMIN OWEN LEDBURY, 
insulating engineer. Imperial Chambers, Caer Street, Swansea.— The 
adjourned public examination of this debtor was held, on 
August 29th, at the Town Hall, Swansea. The debtor stated that 
whilst in the employ of Mr. Perkins he never received & fixed 
salary, and Mr. Perkins owed him £40 for wages and work done. 
The examination and the application of Mr. Harold Williams, who 
appeared for the debtor, was adjourned, it being stated by Mr. 
Williams that certain questions of account in a partnership had yet 
to be gone into. 

C. MAYFIELD, electrical engineer, Bristol.—Trustee (Mr. T. 
Easton, O.R.) released August 29th. 


Coal Output Diminishlng.—A Board of Trade return 
issued last week gives ominous indications of the grave outlook in 
connection with the supply of coal. Since May last there has been 
a serious diminution in the weekly output in all districts, due 
partly to strikes, partly to the shortened hours and other causes. 


Auction Sale of Timber.—By order of the B. of T. and 
the Controller of Timber Disposal, Messrs. E. Challoner & Co., 
A. Dobell & Co.. and Farnworth & Jardine will sell by auction at 
Liverpool, on September 25th, a quantity of imported hardwood 
timber, Kc. See our advertisement pages to-day. 


Onting.—On Saturday last the employés of Messrs. E. P. 
Allam & Co. resumed their annual outing ; & perfect day was 
spent, commencing with the journey by train to Witham and by 
brake to Mill Beach (Heybridge). А river trip in Mr. Handley’s 
yacht was really delightful. Dinner was served at the Mill Beach 
Hotel, the works manager, Mr. Wilfrid Hackett, presiding; tea 
was taken at the Spread Eagle Hotel, Witham, followed by a 
smokng concert, with Mr. Allam in the chair. Votes of thanks 
were unanimously accorded to Messrs, H. White and W. Atkinson, 
the stewards, for the way in which the arrangements had been 
carried out, and & vote of thanks to the chairman brought to a 
close a really happy day. | 


LIGHTING AND POWER NOTES. 


Atherstone.—Prov. ORbEÉR.—The proposal of the 
Midland E.L. & P. Co., Leamington, to apply for a prov. order for 
the supply of electricity to certain areas in Warwickshire, 
including the Atherstone district, was discussed by the D.C. last 
week, The vice-chairman of the Council intimated the intention 
vf opposing the application unless the company gave an under- 
taking to supply electricity to the district within two years. A 
director of the company explained the scheme, saying that the 
application was being made with the concurrence of the 
Leicestershire and Warwickshire E.P.Co. The order obtained by 
the old company in 1902 only enabled it to supply electricity for 
power purposes, and the present order would extend the power во 
far as lighting was concerned. The supply would be available 
before the order was through. 


Athy (County Kildare).—E.L. ScHEME.—Arrangements 
have been made to appoint, early in October, an electrical engineer 
to plan out a scheme for electrically lighting the town, and to 
supervise the scheme whilst being carried out, ca. C M x 


ә 


Beauly (Inverness-shire).—N xw PrANT.—On August 
29th a new generating set was started at the works of the E. L. Co., 
and will act as а stand-by to that installed in 1912. The company 
is extending the supply to new sawmills. 


Blackburn.— PRICE IwcREAsE.—Charges for electricity 
for all purposes have been increused to a total of 75 per cent. above 
pre-war rates, as from the quarter ending December. 


Bolton.— STREET LIGHTINd.— Electricity for street 
lighting is to be taken from the mains of the Corporation electricit 
department. i 


Bradford. ELEcrRic PoLI CE LAurs.— The Bradford 
police have had a number of electric lamps issued to them in lieu 
of the oi] lamps used when on night duty. 


Burton-on-Trent.— PRicE INcREasE.—The T.C. has 
adopted the following revised tariff :—Lighting, flat rate of 8d., 
maximum demand rate temporarily withdrawn; outside shop 
lighting, 8d. ; picture palaces, 6d., plus 16 per cent. ; heating and 
cooking, 1}d.; power, such as for restricted supplies, 4d., down to 
lid. plus 15 per cent.; restricted hour supplies, 2d. to 1'3d., plus 
15 per cent.; maximum demand system, 6d. for the first 14 hours, 
and 2d., plus 15 per cent. an 


Camborne.—Paick INcREASE.— The Urban E. S. Co. has 
applied to the B. of Т. for an order to increase the price of 


. electricity to 9d. per unit. 


Chobham.— The P.C. has approached the Woking E.S. Co. 
with respect to a supply of electricity for the parish. 


Continental.— FRANCE. —By an agreement come to 
between the Chemins Departmentaux de la Haute Vienne and the 
Conseil Général of the Department, the latter has agreed to advance 
4,000,000 fr. to improve theequipment of the company's network— 
namely, the intallation of a supplementary turbine at the 
Eymoutiers station; the doubling of the 30,000-volt transmission 
line; the substitution of armoured cement posts for the existing 
wooden posts ; and the purchase of special tractors to assure the 
goods service. | | 12 

An important transmission scheme is about to be launched which 
will cost, it is said, several tens of millions of francs, and require 
three years for its completion. The object is to harness waterfalls 
in the Jura and the Alps, and transmit the energy generated to 
the Creusot works and to the industries located in the valley of 
the Dheune, Saone-et-Loire Department. One transformer station, 
situated at Montchanin, will distribute lighting and power 
throughout the entire Department. ae wae 

ITALY.—The water powers of Mount Gleno, in the valley of the 
Scalve, are to be tapped for two large hydro-electric etations of 
14,000-H.P. total capacity, to be employed for industrial purposes. 
and initially for the working of the cotton mills of the firm. of 
Galeazzo Vigano, at Ponte Albiate, and to supply blast furnaces in 
the Dezzo Valley. It is expected to be able to complete one of 
these stations by the spring of next year, and the other in 1921. 

GERMANY.—A new scheme for supplying public buildings of Berlin 
with heat, and also with warm water, was adopted in Berlin in July 
last, says Engineering. The warm water is to be derived from the 
exhaust steam of the turbo-dynamos of the Berlin electricity works 
and from some coke-heated boilers, and is to enter the pipes super- 
heated at a temperature of 120° C.; the pipes are to be laid in 
concrete conduits along the streets, the pipe sections to be welded 
together and to be provided with stuffing boxes and with sliding 
bearings. The distribution area is to have a radius of 2°5 km., 
and to include some tenement houses. The contract has been 
given to the firm of Korting A.G., and it was hoped to start 
supply by next winter. | 

SpaIn.—Application has recently been made for a coneession to 
establish plant to utilise the water-power of the River Guejar, 
near Sierro, Granada. It is also proposed to establish plant to 
utilise the water power of the River Navia, near Oviedo, to generate 
electricity. It is stated that in this case over 25,000 H.P. will be 
available. 

DENMARK.—The scheme for the erection of a large hydro- 
electric works at Tange, which has been in suspense owing to 
difficulties arising from the war, із now to be proceeded with, 
and a company has been formed for this purpose under the title of 
the Gudenaa Central Station Co. It is expected that the works 


* 


will be able to supply the whole of central Jutland between. 


Djursland and Salling. | 


Crewe.— PRICE INCREASE.— The price of electricity is. to 
be increased by a further 20 per cent., as from October Ist, rd 


Derry.—E.L. Fall-. URk.—An immediate and big rainfall 
is needed to save a serious situation ; the water reservoirs are now 
empty. The electricity works closed down on Tuesday, last week, 
for want of water, and manufacturing concerns and shipyards 
depending on electricity stopped work. An attempt is being made 
to supply sufficient power to keep the bakeries going. 

A special meeting of the Corporation was held to consider a 
domestic supply. The city engineer said that if the strictest 
economy was observed, and the water used solely for domestic 
purposes, а famine might be averted. The electricity works has 
since resumed the supply. 


Dewsbury.—STREET LIORTIxd.—Street lighting was 


resumed on Monday. This decision by the T.C. was reached аз. а 
result of street accidents which have occurred on dark. nights. ~ 
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. Dover.—PnRicE IncrEase.—The Т.С. is to apply to the 
B. of T. for an order to increase the charges for electricity from 
7d. to 94, per unit, on the ground that it would be unfair to the 
public to do so whilst the Admiralty insists on holding the Council 
18 the pre-war contract of 278d. per unit, which results ina heavy 
Ова. 


+ Doncaster.—E.L. ЕЁлп„свк.—Оп September 3rd the 
electricity supply failed in the early afternoon for nearly an hour 
and a-nalf, for some reason which has not been made public. 


Dandaik.—Loan.—The Bank of Ireland authorities 
have intimated to the U.C. their consent toa loan of £3,000 at 
Bank of England rate, with a minimum 4} per cent. during the 
pleasure of the Bank, for the purpose of carrying out improvements 
in connection with the electric lighting system, the advance to be 
collaterally secured by a charge on the rates and revenues of the 
Council, and to be repaid by equal annual instalments of £200, 
together with interest. 


Dundee.— WATER POwWRR.— A report was issued on 
Fridaylast by Mr. Harry Richardson, Corporation electrical engineer, 
on the question of extending the city's electrical supply by the 
utilisation of water from the Tummel Valley. Mr. Richardson 
estimates the cost of the Loch Tummel scheme at £1,250,000, and 
states that electricity could be supplied at from 1d. to l'Osd. per 
unit, compared with 1'28d. per unit under the coal-driven 
generating station. The water-power scheme was well within the 
realms of practical use now, and they in Dundee were bound to 
consider it immediately and rapidly in the interests of industrial 
prosperity. The scheme involved the building of a dam at the 
eastern end of Loch Tummel, raising the water level. and carrying 
the water to a power house situated on the River Tummel below 
where the River Garry enters the River Tummel, into which river 
the whole of the water used would be returned. The scheme could 
easily supply any demands for power en roufe without prejudicing 
the interests of Dundee. 


Eccles.— PRICE INcREASE.— The T.C. has advanced the 
price of electricity by a further 25 per cent., making a total war 
increase of 100 per cent. 


EXTENSIONS.—A sub-station is to be erected at Monton at a cost 
of £040. 


Finchley,.—FiRE.—A fire broke out at the Finchley 
U.D.C. electricity works on Saturday evening, 6th inst., at 9.45 p.m. 
The outbreak was caused by the exhaust-pipe from an oil engine 
becoming red hot and igniting some oil in the trench beneath the 
engine. The brigade was called, and the fire was extinguished by 
10.20 p.m., having caused no material damage; the town supply 
was maintained. 

Haswell.—STREET LiGaHTING.— Тһе P.C. has sealed an 
agreement with the South Hetton Coal Co. for street lighting by 


electricity with 59 lamps at £4 each, from September lst to 
April 30th. 


Keighley.— PRICE INCREASE.—It is recommended that 
&n increase in charges for lighting be made of 1d. per unit, and for 
power, to consumers who have no sealed agreement, by 4d. per 
unit, as and from October 1st next. 


Leicester.—NEw PLANT.—A contract has been recently 
awarded to the English Electric Co. for new plant for the 
Aylestone power station, including a 5,000-Kw., 3,000 R.P.M. turbo- 
alternator set, complete with condensing plant and circulating 
water piping, &c.; also rotary converters, transformers, E.H.T. 
switchgear, and a complete boiler-house equipment, including, for 
the initial installation, two marine-type Baboock water-tube 
boilers, each with a capacity of 50,000 lb. of steam per hour at 
200 lb. pressure, superheated 250°. 


Maidstone.—Price INcREASE.— Charges for electricity 


e е have been increased by 4d. рег unit, and for power 
y id. 


Montrose.— HARBOUR LianTiNG.— The Harbour Board 
has received a communication from the North of Scotland E.L. Oo. 
in regard to & proposed new agreement for the electric lighting 
round the dock and wharves. The Harbour Convener said it would 
be desirable to retain control of the lighting in the hands of the dock 
Officials, while the proposal of the company was that a large part 
of it should be lit in the same way as the streets. He thought it 
would be advisable to consider the lighting of the lighthouses by 
electricity. If the Northern Lights Commissioners allowed it, 
there would certainly be a saving of man power, as the lighthouses 
could be lit from the dock. 


Motherwell.— PRICE INCREASE.— The charges for electric 
light have been increased from 44d to 5d. per unit, and 4d. per 
unit has been added to the charges for power and heating. 


Newton Abbot.— Price INcREASE.—The Electric Supply 
Co. is applying to the B. of T. for &n order to increase charges 
for electricity to 10d., but the company is prepared to enter into an 
agreement with the Council not to charge more than 9d. per unit. 


Nottingham.—INcREASED PRICES.— A new tariff, to take 
effect from the meter readings for the June quarter, 1919, 
embodies the following alterations: Lighting, a flat rate of 64d. per 
unit; maximum demand: (a) for any quantity not exceeding the 
equivalent of 200 hours’ consumption per half-year at the maximum 
power demanded by the consumer, at the rate of 8d, per unit; 


(5) any quantity exceeding the equivalent of 200 hours’ supply per 
half-year, at such maximum power, 3d. per unit. In this connec- 
tion the method of charging adopted by the consumer is to remain 
in force for at least two years. 


Portadown.—PE4T FukL.—In the weaving factory of 
Mr. Hamilton Robb, a peat gas plant for driving the machinery 
waa installed in 1911, and has worked successfully since. The 
amount of peat needed to develop the 280 H.P. required for the 
factory is about 1,000 tons per annum, so that in the past eight 
years 6,000 tons of coal have been saved and a local industry 
assisted. A larger experiment is about to be taken in hand—this 
time a power station of 1,500 H.P., where electricity will be 
generated for local use. The approximate amount of peat fuel 
required is 6,000 tons per annum. or a saving of 4,500 tons of coal 
per annum. 


River Clyde.—Docks ELkEcTRiFICATION.— The pumps at 
the Clyde Trustees' graving docks on the river are to be converted 
from steam to electric power. It is estimated that the capital 
expenditure will be £17,360, and the total annual saving about 
£3,700, including considerable reduction in labour employed at the 
docks. Other electrical work comprises the electrification of 
machinery at Princes Dock and the completion of three 8-ton 
cranes at Rothesay Dock, the total outlay, including expenditure 
on graving docks, being £60,000. 


Royston (Yorks.).—E.L. ScHEME.— The U. D. C. is to 


approach the Yorkshire E.P. Co. with a view to a supply of 
electricity. 


S. Africa.—CaLEDON (CAPE PROVINCE).— The ratepayers 
have adopted the proposal for a £16,000 loan for an electric 
lighting scheme for the township. Prof. Bohle, of the Cape Town 
саа has been instructed to prepare the scheme and call for 
tenders. 


Spennymoor.—PusBLic Ligutinc.—The B. of Т. is not 
prepared to accede to the request of the Northern Counties’ E.S. 
Co. for an order for the discontinuance of the supply of electricity 
to the public lamps in the district. 


Stockton.— HousiNa ScHEME.—With reference to the Cor- 
poration's housing scheme, it was reported that the Ministry of Health 
suggests that houses erected in the area of electricity supply should 
be served with electric lighting, and that it would be the duty of 
the Corporation to extend its mains for this purpose. No part of 
the cost of these mains, however, has to be charged against the 
housing scheme. 

PRICE INOBEASE.—A further advance of 5 per cent. in the 
charge for electricity has been made. 


Surbiton. — PRICE INcREASE.—Callender’s Cable and 
Contruction Co. has applied to the B. of T. for an order to alter the 
charge of 13s. 4d. up to 20 units per quarter, and 8d. beyond, to 9d. 


Swansea.— YEARS | WoRKING.—After meeting all 
commitments, including redemption of debt, there will be 
practically £5,000 to the good on the year's trading. 

CoAL CoNSUMPTION.—The official report of the B. of T. relating 
to 114 stations in the country showed that Swansea was second in 
the whole country, and the first in Wales and the West of England. 
The consumption per unit was 2°64 lb., and the only place that 
was better showed 2°61 Ib. per unit. 


Тоат (Co. Galway).—PuzLic LiauTING.—The tender 
of the E.L. Co. has been accepted for lighting the town for six 
months, at £110, which was £28 less than the tender for 
lighting by gas. 


Todmorden.—PRicE IN CKEASE.— The T.C. has applied 
for power to increase the maximum charges for electricity by 
50 per cent. 


Walsail.—Loaxs APPLIiCATION.— The Т.С. has decided 
to make application to the Ministry of Health for sanction to the 
borrowing of £11.970 in respect of the erection of the new power 
station at Birchills, and also to the borrowing of £44,000 in 
connection with the electric supply undertaking. 


Wigan.—Loan.—The T.C. has approved a proposal to 
borrow £42,650 for the purpose of installing a 5,000-Kw. generator. 
The T.C. is already in negotiation for a supply of about 2,800 KW., 
and the 5,000 set would hardly cover the demand. 


Winchester.—YEAR's WoRkKING.—The report on the 
working of the Corporation electricity department for the year 
ended March 31st, 1919. shows a revenue of & 18.094 (416,559); 
working expenses, £11,838 (£10,535) ; gross profit, £6,255 (£6,024). 
Out of this the following charges have to be met :—Interest on 
loans, £3,417 (£3,474); redemption of loans, £1,597 (£1,540) ; 
leaving a surplus (profit) of £625 (£445). Units sold show an 
increase of 106,917 units (107 per cent.) made up of :—Power, an 
increase of 167,091, or 45°0 per cent.; public lighting, au increase 
of 8,694 ; lighting, a decrease of 34,627, or 8'3 per cent.; heating 
and cooking, & decrease of 34,241, or 13°9 per cent. Six new con- 
sumers were connected during the year, these, with extensions to 
existing installations, represent an addition of :—Lighting, 12 kw. ; 

„power, 179 Kw. ; heating and cooking, 83 KW. It has been possible 
to show a reduction of over 0°37 lb. of coal per unit sold, the result 
of being able to make good use of the turbo-generator and of the 
bulk supply to the Air Ministry improving the station load factor by 
giving a better load during the night. The alterations to Nos. 1 
and 2 hand-fired boilers to covert them into a modern unit com- 
plete with superheater and mechanical stoker were satisfactorily 
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completed, and the boiler will go into commission this summer. 
There have been no further extensions to the cable network. The 
extensions to the power station for giving a bulk supply to the Air 
Ministry were completed on behalf of that Department in June, 
1918, and commercial supply was started at the beginning of 
September, the consumption during the winter months approxi- 
mating 5,000 units per week. There is a prospect of making 
further use of this A.C. plant, as the War Office haa entered into 
negotiations with the Air Ministry to take a H.T. supply for the 
camps at Morn Hill, Winnall Down, and Avington Park. 


York.—WaATER PowER.—The Electricity and Tramways 


Committee asks for sanction to purchase the weir and mill on the 
River Derwent for the purposes of an additional generating station, 
at the agreed cost of £1,700. 


TRAMWAY AND RAILWAY NOTES. 


Accrington.—Wacrs.—The Tramways Committee is to 
resist an application for a further increase of 12s, per week in 
tramway workers’ wages. The demand was estimated to place an 
additional Ба, per week on every house rented at 68. 6d. The 
workers are now receiving 140 per cent. above pre-war wages. 


Bradford.—Goops TRarric.—Consideration was given, 
last week, to the scheme for the utilisation of the tramway system 
as а means of alleviating the congestion of the railways and trans- 
port services, and it has been decided toapply to Parliament for powers 
to carry heavy goods. Under the present regulations a maximum 
weight of 56 lb.is fixed for carriage by the tramways. If the 
powers asked for are granted, it will not mean the opening 
up of an inter-city system, but an extension of the present parcels 
delivery system. 


Burnley.—F mr.—A tramcar caught fire, last week, owing 
to & cable fuse under the car. 


Canada.—STRIKE.— The electrical workers of the Toronto 
tramway pndertaking went on strike suddenly on the afternoon of 
September 3rd, and all tramwry cars in the city were stranded at 
the rush hour. The passengers, thinking the power had been cut off 
temporarily, remained in the cars until the news of the strike 
spread. 

Egypt.—STRIKE.—The tramways dispute was settled at 
midnight on September lst—2nd, the strikers having agreed to 
resume work on the conditions laid down by the Conciliation 
Board. The tramway company refused to yield to political agita- 
tion under the guise of se-called labour unrest. The service was to 
start on September 3rd. 

After agreeing to resume work, the strikers at the eleventh hour, 
September 2nd, went back on their decision, putting forward a 
number of new demands and insisting upon the immediate satis- 
faction of all their claims. The Government Conciliation Board is 
to deal with the new dispute. 


Leeds. NEW TRack.—The Corporation proposes to test 


the utility of a fenced track on sleepers for an express tramway вег- 


vice. Landon the Roundhay Road is to be acquired, and as the situa- 
tion is well out of the congested area of the city, little difficulty is 
likely to be met in connection with road widening. The scheme 
will be extended to other areas if the proposal proves successful. 


London. — TRAFFIC COMMITTEE. — Sir Eric Geddes, 
Minister of Transport, is sending a letter to the chairmen of the 
County Councils of London and adjoining counties, asking for the 
appointment of a nominee on а special Advisory Committee he is 
setting up to deal with the traffic question so far as the powers of the 
Ministry permit. This Committee is being set up without pre- 
judice to the idea advanced by the Kennedy-Jones Committee, now 
being considered by the Cabinet, that there should be for London 
a separate traffic authority to deal with the whole question. 

ACCIDENTS.—A tramway accident occurred at six o'clock on 
Friday evening last week, in South London. The electric plough 
of a car was wrenched out of position at the points dividing the 
Brixton and Clapham systems at Kennington Gate, and became 
wedged across the conduit, and it was not until heavy sledge- 
hammers were brought into play that the plough itself could be 
smashed up and removed. In the meantime all south-going traffic 
was stopped on both routes. To relieve the congestion tramcars 
were turned at Kennington Gate for the various South London 
termini. 

A train on the District Underground Railway became derailed 
at Westminster at 9.30 am. on Friday morning, last week, while 
travelling on the up-line. Both lines were blocked, and traffic was 
interfered with throughout the day. Immediately after the 
accident all trains came to a standstill, and some time elapsed 
before passengers were allowed to leave. The train involved was 
at the time entering the tunnel at Westminster Station, and the 
derailment was due to the breaking of anaxle. A breakdown gang 
was promptly on the spot, but owing to the position of the damaged 
car in the bend of the tunnel, considerable difficulty was met with, 
and, instead of a crane, short jacks had to be used. During the 
day traffic was running Westward from St. James's Park, and 
Eastward from Charing Cross Stations only. Later in the evening 
Eastward traffic started from Aldgate East only. About 7.15 p.m. 
ofticial intimation was given that the line had been cleared. 


Manchester.—STRIKE THREAT.—A stoppage of work is 
threatened by municipal labourers, which will involve electricity 
and tramways departments. The extremist section of the tramway 
workers are in favour of handing in notices at once. 


Motherwell,—PRoPosED SALE.—With reference to the 
proposed purchase of the tramway undertaking by the T.C., the 
company has replied that it is prepared to sell at £463,000, equiva- 
lent to £13 10s. per £10 share, with compensation (£12,000) to 
ee and officials for loss of office. The negotiations are to be 
continu 


South Africa.—CaPk Town.—After being out on strike 
for about three-and-a-half weeks, the employós of the Tramway 
Co. accepted the offer of the compeny, and the service was resumed 
on August 13th. 

Port ELIZABETH.—The tramway employés’ strike has been settled 
on the same terms as were arranged in Cape Town, and the cars have 
recommenced running. 


St. Annes.— PurncHase.—An immediate reply is to be 
preased for from Lytham Council in reference to the purchase of 
the Blackpool and Lytham Tramway Co. St. Annes has offered 
£140,000 for the undertaking, but as half the line isin the Lytham 
area, it cannot purchase without Lytham's consent or co-operation. 
Lytham Council has placed the matter in the hande of experta for 
report. 

Sonderland.— THRovauH  RuNNwING.—Through-running 
with the District tramways, a private company, is to be adopted, 
subject to an agreement approved by the Council being entered 
into with the company. 

Wadks.— Ticket inspectors are to receive Ба. а week more than 
the senior motormen. 


TELEGRAPH AND TELEPHONE NOTES. 


Aircraft Wireless,— Pending the issue of licences by the 
Postmaster-General, temporary provisional authority for the use of 
wireless telephone and telegraph apparatus in aircraft can be 
es in approved cases, by application to the Secretary of the 

ost Office. 


Barbados.—It is reported that the Western Telegraph 
Co., of London, intends establishing its own direct lines between 
Barbados and New York, and to points on the South American 
coast, Percambuno, and Rio de Janeiro. There is also a scheme to 
establish a British cable from Barbados to St. Kitts, and thence to 
Halifax (N.S.). 

Cable Breakdown.— It is reported that one of the tele- 
graph cables between Newcastle and Gothenburg is not working. 
It is thought the breakdown may be due to an explosion. 


Deferred Telegraphic Service.— Arrangements have 
been made for the resumption of the deferred service of telegrams 
between the United Kingdom and Canada. The messages will be 
forwarded over the British Imperial cable, and the service commenced 
on Wednesday. Telegrams intended for this service must be 
marked “ria Imperial.” A deferred service is also again in 
operation "ria Imperial” to Australasia and the British West 
Indies. 

Deumark.— The General Post Office gave notice, on 
September 6th, that a wireless service supplementary to the cable 
service is now in operation between the United Kingdom and 
Denmark for the transmission of ordinary and Press telegrams. 
The rates for ordinary telegrams will be the same as for telegrams 
sent by cable—i.e., 24d. a word; but Press messages will be trans 
mitted by wireless at the reduced rate of Id. a word. All 
telegrams intended for transmission by this service must be marked 
“ via wireless,” 

France.—An inquiry has been made by the Matin at the 
telegraphic department of the French Post Offce about telegrams 
sent from France to England that have been for some time now, 
dispatched by mail. The reply was: We are taking all necessary 
measures to obviate partial temporary interruption of Anglo- 
French telegraphic communications. The dispatch of telegrams 
by post may have been rather frequent of late, but in a short time 
we shall be in a position to énsure the normal and regular transmis- 
sion of telegrams to England.” 

Holland.— It is stated that a Committee has been formed 
in Holland to protect the interests of Dutch holders of shares and 
obligations in the German-Netherlands Telegraph Co., whose 
cables—Yap-Shanghai, Yap-Guam, and Yap-Menado—have been 
surrendered to the Allies under the terms of the Peace Treaty. 


Proposed New  Cable.—His  Majestys Commercial 
Secretary at Yokohama reports that the establishment of a Japan- 
American cable company is under contemplation, with the object 
of laying a cable between Yokohama and San Francisco. The 
title of the proposed company is the Nichibei Kaitei Densen 
Kabushiki Kaisha (the Japan-America Cable Co, Ltd.) The 
project appears to have met with a favourable reception by the 
Governments of Japan and the United States. 


Sable Island.—A Halifax (N.S.) message reports that 
the wireless station at Camperdown is unable to get into com- 
munication with the Sable Island station, which, it is feared, has 
been destroyed by fire, 
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CONTRACTS OPEN AND CLOSED. 


(The date given im parentheses at the end of the par 


the issue of the ELBOTRICAL REVIEW in =e the à ofc 


Notice" appeared.) 
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opEN. 


ierten e 18th. U. D.C. 
cubicle. (August 29th.) 

· September 30th. U. D. C. Two 30-K.V.A., single-phase, 2 400/240: у. 
oil-cooled transformers. (See this issue. у 


Australla.—SrDREV. November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

October 13th. City Council. Three 2,000-K.v.a., 33,000/5,000- volt, 
transformers. Electric Lighting Department, Town Hall, Sydney. 

December 19th.—Metropolitan Board of Water Supply & Sewerage. 
Centrifugal pumps, electric motors, &c., for the low-level pump- 
ШЕ, station, Marrickville. Offices of the Board, 341, Pitt Street, 

ydney.' . 

Adelaide Municipal Tramways Trust has decided to invite tenders 

for a new set of 10.000 H.P. 


Bradford.— October 9th. Electricity Department. Two 
1,500-KW. rotary converters, transformers, &c.: induced draught 
plant and chimneys, and three economisers, (See this issue.) 


Grimsby.—September 25th. 
Two.1,000-Kw. converters and D.C. and А.С, L.T. switchgear ; E.H.T. 
switchgear and cubicles; coal and ash-handling plant; 30-ton 
electrically-driven travelling crane. (August 22nd.) 


India,— LaHort.—Electric Supply Co. Generating plant» 
two 1,000-Kw. and two 600-Kw., three-phase, 6,600-volt turbo 
alternators. &o. ; boilers, mechanical stokers, &o. ; gub-station 
plant, н.т. and L.T. mains, &o. (Specifications available Octo Ist.) 
(September 5th.) 


London.— W ESTMINSTER. беден: 17th. В. of G. 
Electric lamps, fittings, &о. Mr. W. J. Lickley, Clerk to the 
Guardians, Princes Row, Buckingham Palace Road, S.W. 1. 


Manchester.—September 23rd. Electricity Department. 
Two 250-k. v. A., three-phase, static transformers; two 500-K.v.A. 


ditto. Mr. F. E. Hughes, Secretary, Electricity Department, Town 
Hall, Manchester. 


South Africa. Worcester (CAPE PROVINCE).— Tenders 
&re being invited in connection with the extension of the power 
station and the installation of additional plant. due specifications 
have been prepared by Prof. Bohle. 


Spain. — The Municipal Authorities of Jativa have 
recently invited tenders for the concession for the electric lighting 
of the tọwn during a period of five years. Tenders have also 
lately been called for the concession for the electric lighting of the 
town of Villarrob edo, during a period of four years. 


 "Warrington.—September 17th. B. of G. Electrical 
goods at the Whitecross Institution or Cottage Homes, Padgate. 
Mr. A. Bottomley, Clerk to B. of G., Bewsey Chambers, Warrington. 


West. Ham.—September 28rd. Electricity Department. 
One 1,000-Kw. turbo-alternator, one 10,000-Kw. surface condensing 


plant, two water-tube boilers, superheaters and stokers. (See this 
issue 


One boiler plate 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London, 


CLOSED. 
Bolton. Tramways Committee :— 


Eight bogie-car electric equipments and four spare motors. — English 
Electric Co. 


Canada, —MoNTREAL.— Harbour Commissioners. Equip- 
шері Хог the electrification of the Harbour: 


Generator set, switchboard, lighting transformers, &c., for the sub- station, 
including a 1, ö00-H. p. synchronous motor, direct coupled to two 1, 200-v. 
: generators. —Canadian General Electric Со. 
Overhead apparatus.—Northern Electric Co.; Ohio Brass Co. ; and the 
Canadian General Electric Co. 
Control wires.—Standard Underground Cable Co, of Canada. 
Feeder control wire.—Canada Wire & Cable Co. 
Steel stranded wires.—Steel Co. of Canada. 
The work of construction was to have commenced on 8 


Ist. —Hilectrical News, 


Newcastle.—The City Council, on September 3rd, agreed 
that a memorandum should be endorsed on a contract, dated 
February 27th, 1916, between Messra. Walter Scott. Ltd. and the 
Corporation, for the supply of tramway rails and fishplates, sub- 
Btituting for the original contract price of £9,362 10s., the sum of 
£21,188 15s., the excess being due to the increase of prices during 
the war. 


. Sunderland.— Electricity Committee :— 


. Creosoted wood capping.—Armstrong, Addison & Co, 
House service meters.—Ferranti, Ltd. 
Turbine oil, —Prices Co., Ltd. е = 


‘Electricity Department. | 


J FORTHCOMING EVENTS. 


British Association for the Advancement of Sclence.-— Annual convention 
At Bournemouth. Friday, September 12th, and Saturday, Septeniber 18th 


Birmingham and District Electric Club —Saturday, September 13th. At 
Grand Hotel. Birmingham. At 7 p.m. "Paper on “ High- efficiency 
а Arcs," by Mr. Н. F. Steventon. 


Salford Technics] end: Engineering 1 September 
18th. At the Royal Technical Institute. At 7 p.m. Lecture on The 
Electric Battery Vehicle and its Application,” by Mr. G. Е. Duckett. | 


Electricity Supply Commercial Association. — Wednesday, September 
Meeting of London Divisional Council, At Anderton’s Hotel. At 
6.80 p. m. 
Municipal Tramways Association. „ lh to ‘19th. At tbe 
Town Hall, Dundee. Annual conference. 


Iron and Steel Institute. —Thursday, september 18th, and Friday, 88 
19t t the Institution of Civil Engineers, Great George Street, S.W. 1. 
r^ 10 а. A Autumn meeting. 


Junior Institution of Engineers.—Saturday, September 20th. Visit to the 
National Physical Laboratory, Teddington. Meet at Teddington Station 
(L. & 8.W. Railway), 2°45 p.m. 


NOTES. 
Remain Dinner of Sigual Company, R.N.D.—There 


was formed at Oxney Bottom an Association, to meet once a: year 
and dine, to celebrate members’ service with the Colours. This 
has now been extended to include all members of.the Signal Com- 
pany, R. N. D., who were at Owrney Bottom. Tickets will be half a 
guinea, and will be forwarded on receipt of remittance: Appli- 
cation should be made at once to the Hon. Secretary; Sigs., R. К. D., 
9, Finchley Road, London. N. W. 8. 


Electric Enamelling ovens.— The increasing . use of 
electrically-heated enamelling ovens has resulted in a demand for 
ovens of better construction and with better insulation than was in 
general use with the cheaper gas fuel. Some of the ovens which 
have been developed for electric operation have been tested by the 
Westinghouse E. & M. Co., with the following results: 

Method of handling Output in lb. of 


Type of oven. material. work per kw.-hour. 
Kiln...  ..- .. Hand біо 8 
Kilin .. Truck j 10 to 12 
Conveyor ... .. Semi-continuous conveyor 10 to 12 
Conveyor 2. Continuous conveyor 25 to 30- 


In all types the oven insulation i8 placed between an inner and 
outer metal lining ; through metal connections from the interior 
tothe exterior of the oven should be reduced to & minimum. 
Tests indicate that 1 sq. in. (6'45 sq. ош.) of metal extending from 
the interior to the exterior surface of the oven will conduct as 
much heat to the atmosphere as about 7 sq. ft. (6,503 aq. om.) of 
the high-grade insulation. It has also been found desirable to 
insulate the floor of the ovens in view of the desirability of 
obtaining uniform temperature throughout.— Elec. World. 


Institution and Lecture Notes.—Municipal Tramways 
Association.—On Wednesday next the Annual Conference of the 
Association will be opened at Dundee ; headquarters will be at the 
Royal Hotel, and the meetings will be held in the Town Hall. The 
president this year is Mr. T. B. Goodyer, general manager of the 
Croydon Corporation Tramways, and it is antis pated that a very 
successful meeting will take place. 

We are unable to give any particulars of the programme, for the 
very good reason ihat the negotiations in which the Tramway 
Associations have been engaged with the Transport Workers’ 
Federation have monopolised the time and activities of the officials ; 
but we have no doubt that the meeting will be fruitful of good 
resulte, and that Dundee will see to it that the ocoasion—deferred 
from 1917, when Mr. Peter Fisher was president—is a кшешогаше 
one in the "Association's records, 


Birmingham Electric Club.—The club opens its winter session, 
to-morrow. with a paper by Mr. H. F. Steventon on “High 
Efficiency Projector Arcs." 

The club was established in 1905 “ to facilitate the exchange of 
information and ideas in electrical engineering,' ' and incidentally 
to provide a social link between men engaged in the profession and 
business. There are now about 100 members. Its meetings are 
invariably successful, and anyone engaged in electrical work who 
happens to be in Birmingham on Saturday evenings will be sure of 
a welcome, and may possibly acquire some useful information. 
The meetings are held fortnightly at the Grand Hotel, at 7 o'clock. 

On October lith there is a paper on Thermo - Electric 
Generators,” by Mr. E. M. Walter. 

E November 8th the paper is by Mr. T. Pettigrew, of London, 

Automatic Telephones," on which occasion & working equip- 
са will be shown. 

Iron and Steel Iustitute.— The autumn meeting will be held in 
London, next week, on September 18th and 19th. Fuel economy 
in iron and steel works will occupy a prominent position in the 
proceedings. 

Electrical Power Engineers’ Association.— A general meeting of 
the Derby and District Section will be held next Friday, Sept. 19th, 
at 7.30 p.m., at the Albert Hotel, Market Place, Nottingham, 
Members of other Sections and non-members of the Association 
connected with tie’ electrical industry are cordially invited to 
attend. The meeting will be addressed by the Honorary N 
of the Midland Division. 


Inquiries, —Makers of d Plas mica ’ (soluble mica) are 
asked for. | М аз шеш 
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King’s College War Memorial.—A final appeal is being 
made by the War Memorial Committee of King’s College, London 
(Hon. Treasurer, Mr. 8. T. Shovelton, M.A., Secretary of King's 
College). An eminently suitable athletio ground has been found, 
and must be purchased before the end of September ; a further 
£4,000 is still required for this purpose, as well as £6,000 for 
fenoing, laying out the ground, and building a pavilion. All old 
students and friends of the College are urgently invited to 
contribute to the fund. | 


A Code of Signals for Traffic Negulation.— The Com- 
missioner of Police of the Metropolis informs us that a Committee 
appointed by him has been sitting to consider the powers and duties 
of the police in relation to the regulation of traffic in the streets 
on other than special occasions, and in its report the Committee 
lays special stress on the necessity for signals to be codified and 
issued as instructions to drivers. 

The code of signals suggested is as follows :— 

For Morors. 
(All signals to be given on the right-hand side of the car, 


and in ample time to be of use.) 
Right forearm vertical T ... Stop. 
Right arm horizontal Wa ANS % Turning to right. 
Right arm horizontal and then swept to 


the left... p iis xi .. Turning to left. 
Right arm horizontal, palm of hand down, 
and moved alowly up and down .. Slow down. 
Right arm. waved low from rear to the | 
front iia ian кек же .. Pass. 
О For HORSE DRIVERS. 
Whip rotated above head ... e. o. Turning. 


Whip raised vertically "eis v .. Stop. 
It is obvious that one code only is possible, owing to the confu- 
sion that would arise were duplicate signals admissible. | z 


Fatalities.—Michael Bryne (21), a beater's assistant, 
employed in a paper mill at Maryhill, Glasgow, was killed one 
evening last week in the course of his employment. The foreman 
also received a slight shock, and it was then discovered that the 
workshop was alive. Current was at once switched off, and all 
work stopped for the night. 

James Bennions, labourer at the Cerebos Salt Works, whilst 
waiting near a window of the pan room, it was said at the inquest 
last week, put his hands on the electric lighting wires above the 
window. Hearing him shout his father ran to the window, and 
deceased dropped into his arms. Another man, who had tried to 
release him, was knocked down by receiving an electric shock. 

The jury found that Bennions was killed by catching hold 
of the electric wire and causing & leakage. 

At the L.C.C. generating station, East Greenwich, Seymour 
Dickinson came into contact with a live coil while working, and 
was so severely injured that he died before reaching hospital. It 
was stated at the inquest that deceased had no business to be at the 

place where he was found without a second man accompanying 
him, but witnesses said he went because he was anxious to get on 
with his work. Deceased’s arms, legs, and clothing were burned, 
and it was stated that he had. received a shock at 3,800 volts. In 
recording a verdict of Accidental Death," the Coroner com- 
mended Joseph Crane, who pulled Dickinson off the coil at great 
risk to himself. . 2 ; a 

Edncational.— THE PoLyTEcuNIc, Regent Street, London, 
W.1.—The new session commences on September 29th, and heads 
of departments will be in attendance each evening from the 22nd 
for the purpose of advising intending students in the selection of 
courses. Mr. W. Hibbert, M.I.E.E., is head of the Department of 
Electricity, Electrical Engineering, and Physics." 

SouTH-WESTERN POLYTECHNIC INSTITUTE, Manresa Road, 
London, S. W. 3.—The new session commences on September 22nd. 
Both day and evening classes are provided. Dr. Lownds is head 
of the Physics Department. 

LONDON CoUNTY COUNCIL, HACKNEY INSTITUTE.—The next 
session commences September 22nd. Evening lectures and laboratory 
courses are held in Electrical Engineering subjects, including 
Electrical Measurements, Dynamos and Motors. : 

NORTHAMPTON POLYTECHNIC INSTITUTE.—The evening technical 
courses in all branches of mechanical and electrical engineering will 
commence on Monday, September 22nd, and the full-time sessional 
day courses in engineering and technical optics on September 29th. 
See our advertisement pages to-day. 


The Amalgamation of Engineering Trade Unions.—At 
a mass meeting of 4,000 engineers at Glasgow, on September 7th, 
the scheme for uniting the 14 Trade Unions in tbe engineering 
industry was fully explained, and the proposed terms of amalga- 
mation were discussed and favourably received by the meeting. 
The object is to bind together in one Union 500,000 workers with 
funds approximating & 3, 500, 000. Daily Telegraph. 


Decimal Coinage.—A news agency circulated a statement, 
which was given in The Times of August 27th, to the effect that 
the report arrived at by the Royal Commission on decimal coinage 
was of a non-committal character, and that no legislation was 
likely to be recommended. The Times has been informed by Lord 
Emmott that this statement was not only unauthorised but also 
incorrect. The Royal Commission has not even begun to consider 
its report, nor haye the commissioners exchanged any jdeas on the 
matter, A E 


The State. and Disabled Soldiers.—The Birmingham 
Post says that a Royal Proclamation is to be issued respecting the 
employment of partially disabled soldiers; it is not improbable 
that the Proclamation will call upon every employer to émploy in 
future, at Trade Union wages, not less than 5 per cent. of nien who 
have sustained some disability on Active Service. Representatives 
of labour urge that these men were disabled in the service of their 
country, and the State should shoulder the burden. 


The A.S.E. and Disabled Men.—According to the 
Daily Herald, the Government scheme for training disabled 
soldiers in the engineering trade is opposed by the Birmingham 
No. 12 branch of the Amalgamated Society of Engineers, which 
has considered the matter at a special meeting. 

The first objection of the branch is that at the end of the three 
years' training the men would be placed in an unfair position in the 
labour market. They would be regarded by the Government and 
the employers as fully trained, but could not be so recognised by 
the Union, and therefore would not have the Union's protection. 

Further, the branch holds that the disabled soldier is entitled to 
be trained in the most remunerative occupations possible, not to 
a calling that will allow him to receive only a bare existence, even 
if successfully trained in so short a period." 

À third objection is that it is unfair to introduce more men into 
the trade while approximately 5,020 members of the A.S.E. are out 
of work and thousands more are in the Army awaiting release. 
Moreover, the pre-war unemployment in the organisation averaged 


4 per cent. | 


Ministry of Transport.— An order'to be submitted to the 
King in Council, proposes September 23rd as the date from which 
certain powers and duties of the B. of T. will be transferred to the 
Minister of Transport (Sir Eric Geddes). ; | 

Appointments Vacant.— Boiler house superintendent 
(£250 to £300), forthe Derby Corporation Electricity Department ; 
meter superintendent, for the Dundee 5 Electricity 
Department; meter tester and repairer, for the Hull Corporation 
Electricity Department; wiring superintendent (80s. rising to 90s. 
+ 20 per cent. + £90), for the L.C.C. Tramways Department ; 
charge engineer (79s. 6d.), for the Stockton-on-Tees Corporation 
Electricity Works; instructors of telegraphy and telephony, for 
the East Ham Technical College; mains assistant and station 
assistant, for the Sale U.D.C. Electricity Department. See our 
advertisement pages to-day. Pa 


OUR PERSONAL COLUMN, | 


Central Station and Tramway Officials. —Mr. S. M. 
HALLETT, station superintendent at the Newport Electricity 
Station, was pee mir & smoking cabinet by the em- 
ployés of the Isle of Wight Electric Light and Power Co. on 
resigning his position. | | 
Torquay Corporation has appointed Mr. С. В. DENT, of 
Northampton, charge engineer at tbe electricity works at a 
salary of £220 per annum, and has increased the salary of the 
present charge engineer (Mr. J. L. MEDpwav) to the same 
amount. 

Capt. HENRY Kernick, M.C., of Cardiff, who was recently 
selected, out of a large number of applicants, to be manager 
of the Singapore Electric Tramways Co., left for Singapore 
last week. 

Mr. J. Beckett, for many years borough treasurer at 
Accrington, has commenced his duties as secretary of the 
Municipal Tramways Association of Great Britain. Last week 
his services at Accrington were recognised by the presenta- 
tion, by the Corporation officials, of an English gold lever 
watch and gold albert. The Town Clerk and the Borough 
Engineer spoke in appreciation of Mr. Beckett’s services over 
a period of 34 years, and the Chief Constable handed over the 
gifts. Mr. Beckett, in acknowledging the presentation, said 
the best feeling had invariably prevailed between his brother 
officials and himself. 

Mr. T. N. Martin, A. M. I. E. E., of Newcastle West, has been 
apponi engineer of the new electric lighting undertaking 
of the Nenagh Gas Company. 

Mr. BILLINGTON, general manager of the Wigan Corpora- 
tion tramways, has resigned. The Tramways Committee, in 
expressing the hope that his health will be improved, pro- 
poses to allow him six months’ salary in lieu of notice. 

Mr. RoBERT M’FeprIs, assistant engineer at the Ayr Cor- 
poration tramway depöt, has been presented by the employés 
on his marriage with a marble timepiece. | 

Prof. Рровѕом, D.S.O., general manager of the Gas, Electric 
Supply and Tramways Departments of the Johannesburg 
Municipality, has resigned, the reason given being that of 
inadequate remuneration. . 

Mr. G. Sturort, assistant electrical engineer to the Alder- 
chot U.D.C., has obtained a Government appointment in West 
Africs. vs | 
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Mr. P. J. Topp, who has been on the staff of the Yorkshire 
Electric Power Co. during the past nine and a half years, has 
resigned bis position as charge engineer, and has been ap- 
pointed boilerhouse superintendent to the Bradford Dyers 
Association, Ltd. | 

Mr. E. BALMFORD, who for over four years past was in the 
service of the Yorkshire Electric Power Co. as assistant to the 
euperintendent of the station construction department, has 
joined the staff of Messrs. Thorp and Atkinson, consulting 
engineers, of Leeds. | | 

Mr. RAYMOND GOUGH, at present engaged by the Yorkshire 
Electric Power Co. as overhead transmission engineer, has 
resigned his position, and is taking up an appointment as 
assistant engineer to Mr. T. E. Alger, A. M. I. E. E., of the firm 
of R. Alger & Sons, electrical engineers, Newport, Mon. . 

Wolverhampton T.C. has voted an honorarium of 300 guineas 
to the electrical engineer, Mr. S. T. ALLEN, and increased his 
salary by £200. The Labour members of the Council strongly 
opposed the increase. Mr. Thompson (chairman of the Elec- 
trical Committee) said Mr. Allen's advance had been put off 
for four years. Undertakings not so large as Wolverhampton 
were paying their electrical engineer £1,000 per year, and in 
that respect it should be remembered that £1,000 per year 
now was not so good as £600 per year before the war. Alder- 
man S. Craddock said that Wolverhampton was the second 
largest town in the country so far as the quantity of electricity 
generated was concerned, while their и station was 
the seventh largest in England. Such a tremendous advance- 
ment had been made jn the generation and supply of electri- 
city in Wolverhampton during the past four years that the 
proposed increase was thoroughly warranted.—Birmingham 
Post. 


General.—It is officially announced that Mr. H. G. 
BunoESS has been appointed principal representative of the 
Ministry of Transport in Ireland. * 

Mr. SEAN (Joun) МсОнЕЕ, M. P., a member of the Sinn 
Fein Party, who has begun practice in Beltast as a consulting 
engineer, was for some time оп the staff of the Belfast 
electricity department, and afterwards acted as chief assistant 
electrical engineer under the Dundalk Urban Council. 

Messrs. BRINDLEY & ELBOURNE announce that they have 
now taken possession of their offices at 110, Victoria Street, 
S.W.1, where they will practice as consulting engineers. Their 
principal activity will be to report and advise on factory 
reorganisation, with particular reference to production 
efficiency and co-ordination with labour. The partners are H. 
S. B. Brindley and E. T. Elbourne. | | 

The following officers of the London Electrical Engineers 
have been confirmed in their rank :—N. Tegetmeier, G. Hur- 
ford, F. A. Hill, A.M.I.E.E.; A. Storer, H. C. Gibbs. In the 
same corps Second Lieutenants N. Tegetmeier, E. T. Tacagni, 
G. Hurford, F. A. Hill, A. Storer and H. C. Gibbs have been 
promoted to the rank of lieutenant after the qualifying eer- 
. vice. The undermentioned second lieutenants have been pro- 
moted to the rank of lieutenant in the Electric Lights Com- 
panies with which they are serving: —A. S. Gosling, Cinque 
Ports Fortress Engineers; J. A. Graham, City of Dundee 
Fortress Engineers; A. O. Lyons, City of Dundee Fortress 
Engineers; À. Sedden, Lancashire Fortress Engineers; J. H. 
Tulloch, Lancashire Fortress Engineers; C. H. Steel, Devon- 
shire Fortress Engineers; R. Muir, Lancashire Fortress Engi- 
 neers; E. Н. Bond, Hants Fortress Royal Engineers; A. E. 
Jones, Hants Fortress Engineers; A. Regan, Hants Fortress 
Engineers; and D. Lowson, Renfrew Fortress Engineers. 
Captain and Acting Major F. D. Pyne, O. B. E., A. M. I. E. E., 
Tyne Electrical Engineers, has relinquished his acting field 
rank on ceasing to be employed. Major Pyne was commis- 
sioned in the Tyne Electrical Engineers in March, 1913, and 
was posted to No. 2 Company, obtaining his captaincy in 
June, 1916. 

The following appointments have been made at the School 
of Electrical Iaghting :—-Chief Instructor, Major P. S. Wat- 
kins, D.S.O., R. E.; Instructors, Captain A. S. Millar, R. G. A.; 
Captain D. R. St. J. J. Ffrench-Mullen, R.E.; Captain and 
Brevet Major E. O. Alabaster, R.E.; Captain and Brevet 
Major H. S. Briggs. O.B.E.. R.E.; Captain and Acting Major 
P. F. M. Michell, R. E. |. Lieut. T. S. Rea, Tyne Electrical 
Engineers, who was an instructor at the Electric Lighting 
School, has been restored to the establishment of his corps, of 
which he was & supernumerary whilst employed as an in- 
structor. 

Mr. A. MCKINSTRY, general manager for Australia of the 
British Westinghouse Electric and Manufacturing Co., who 
was recently appointed as one of the three Electricity Com- 
missioners for Victoria, has resigned the latter position. Mr. 
McKinstry has been recalled to England in connection with 
the business of his company. Mr. R. Gibson, of the Victorian 
Coal Board, has succeeded Mr. McKinstry.—Tenders. 

According to Tenders. Мг. W. B. Hopkins, consulting engi- 
neer to Messrs. Siemens Bros. & Co., Ltd.. and Mr. F. H. 
. LENNARD, export manager. are making a world tour on behalf 
of the company They have recently visited the principal 
cities of the Australian Commonwealth with a view to in- 
vestigating electrical developments. 


Roll of Honour.—Corporal Е. A. Boswortn, R.F.A., for- 
merly employed at the Rugby works of Messrs. Willans & 
Robinson, has been killed in action in North Russia. In 
France he won the Military Medal and bar and the French 
Medaille Militiare. 


Obituary.—Dr. C. A. MEROIER.—On September 2nd, Dr. 
Charles Arthur Mercier, F.R.C.P., F. R. C. S., died at Bourne- . 
mouth. He was one of our foremost authorities on mental 
diseases, and occupied a prominent position in psychology and 
other scientific studies, having & world-wide reputation. He 
was best known to electrical men as the fearless and con- 
vinced supporter of the process of electrification of seeds, for 


; Which reinarkably successful results have been claimed, and 


was a contributor to our columns on this subject. His 
Manual of the Electrochemical Treatment of Seeds was 
issued last week-end; in the preface he describes how, at first 
inclined to scoff at the process, he was compelled on investiga- 
tion to revise his attitude towards it, and felt it to be his 
duty in the interest of humanity to spread the knowledge of 
the process as widely as possible. 

Sir Duncan C. BarLLIE.—We regret to note the death of the 
chairman of the British Empire Producers' Organisation, Sir 
Duncan C. Baillie, K. C. S. I., at Glenquaich Lodge, Amulee, on 
August 30th. 

Pror. DEsrRE Konpa.—The death is announced from Zurich, 
at the early age of 55 years, of Prof. Desiré Korda, Professor 
of Wireless Telegraphy and High-frequency Machines at the 
Technical High School, Zurich. The deceased, who was born 
in Hungary, had had a wide experience, and was associated 
with the construction of the first electric locomotive at the 
works of the Société de Fives-Lille, France. 

Epwin О. Sacus.—On September 9th, Mr. E. O. Sachs, 
F.R.S.E., died in his 50th year. He made a epecial study of 
fire prevention, and in 1897 founded the British Fire Preven- 
tion Committee, of which he was chairman, and which has 
rendered invaluable services to the community. He was also 
instrumental in the application of electrical power to the opera- 
tion of the mechanism of theatre etages. 


Will.—The late Mr. SAMvFL L. Dore, a managing director 
of Baldwins, Ltd., left £905,731, net personalty £153,374. 


NEW COMPANIES REGISTERED. 


T. W. Jefferson, Ltd. (158,350).—Private company. Re- 
е September 5th. Capital, £10,000 in £1 shares. То take over the 
usiness of electrical engineers and contractors carried on as “ T. W. Jeffer- 
воз” at Birkenhead. The subscribers (each with one share) are: T. W. 
Jefferson, 62, Park Road South, Birkenhead, electrical engineer; E. H. John- 
son, 13, Glencoe Road, Liscard, solicitor's managing clerk. T. W. Jefferson 
is ү managing director. Solicitor: P. N. Stone, 1, Union Court, Liver- 
pool. 


Acme Electric Traction Co., Ltd. (158,400).—Private 
company. Registered September Ist. Capital, £20,000 in EI shares. To take 
over the business carried on at Acme Works, 688, 700 and 702, Seven Sisters 
Road, Tottenham, N., as the Acme Electric Traction Co., and to carry on 
the business of armature winders, winders of all electrical apparatus, elec- 
tricians, electrical and mechanical engineers, &c. The subscribers (each with 
one share) are: F. W. Francombe, 3, New Quecn Street, Kingswood, Bristol, 
electrical engineer; J. G. Francombe, 3, Castlewood Road, Stamford Hill, N., 
electrical engineer; A. Hutchings, A. M. I. E. E., 43, Woodside Park Road, N. 
Finchley, N., electrical engineer. The first directors are: F. W. Francombe, 

. Francombe and A. Hutchings. Registered office: Acme Works, 700 
and 702, Seven Sisters Road, Tottenham, N. А 


Eastern Counties Road Саг Со., Ltd. (158,379).—Regis- 
tered August 30th. Capital, 250,000 in £1 shares. To take over all or part 
of the business carried on in Suffolk by Thomas Tilling, Ltd. Minimum 
cash subscription 7 shares. The first directors are: C. S. B. Hilton, Man- 
chester Hotel, Aldersgate Street, E.C., director of British Automobile Traction 
Co., Ltd.; Spagnoletti, Manchester Hotel, Aldersgate Street, E.C., 
director of same and oí the Brush Electrical . Co., Ltd.; R. M. 
Tilling, Appin Lodge, Avondale Road, Bromley, Kent, engineer; W. Wolsey, 
jona .verley, Wickham Way, Beckenham, Kent, director of Thomas Tilling, 

td.; C. Reeves, 32, Tavern Street, lpswich, accountant. Qualification, 250 
shares. Remuneration, £50 each per annum (chairman, £50 extra) Ап 
trust deed for securing debentures or debenture stock may, if so armed. 
provide for the appointment of a director by the trustees. Secretary: J 
Vorssam. Registered office: 32, Silent Street, Ipswich. 


Cravens, Ltd. (158,475).—Private company. Registered 
September 3rd. Capital, £10,000 in £1 shares. To carry on the business of 
contractors for the construction and equipment of railways and tramways, 
manufacturers of railway and tramway rolling stock, plant, machinery, rails, 
signalling apparatus and material, &c. The subscribers (cach with one sharc) 
are; C. Е. Spencer, З, Park Crescent, Southport, accountant; Н. Halliday, 
The Cottage, Preston Hall, Aylesford, Kent, accountant. The subscribers are 
to appoint the first directors. Solicitors: Walbrook & Hosken, 1, St. Paul's 
Churchyard, E.C. 


Electric Weaving Appliances, Ltd. (4,773).—Private com- 
pany. Registered in Dublin August 27th. Capital, £5,000 in £1 shares. To 
purchase or acquire any patent licences, &c., and to carry on business ae 
dealers in spinning and weaving machines. The subscribers (each with one 
share) are: G. B. Brown, Helens Bay, Down; W. McMurray, Breda Park, 
Newtonbreda, Belfast. The first directors are not named. Secretary: G. B. 
Brown. Solicitors: Carson & McDowell, solicitors, Belfast. 


J. A. Stevens, Ltd. (158,314).—Private company. Regis- 
tered September Ist. Capital, £1,000 in #1 shares. To carry on the 
business of mechanical and electrical engineers, carriers of passengers and 
goods, manufacturers of and dealers in railway, tramway, electric, magnetic, 
galvanic and other apparatus, machinists, &c. The subscribers (each with 
one н аге: К. Bucgen, 96, Mildenhall Road, Clapton, E.5, clerk; Н. 
Doe, 7, Bruce Road, South Norwood, S.E.25, clerk. Table А” mainly 
applies. Solicitor: F. Purchase, 14, Regent Street, S.W. 


Hobart Manufacturing Co., Ltd. (158.412).— Private 


company. Registered September Ist. Capital, £75,000 in £1 shares. To take 
over the business carried on by the Hobart Manufacturing Co. at Hobart 


: House, Charterhouse Street, E.C., and to carry on the business of manu- 


facturers of and dealers in electrical food-preparing machinery and acces. 
sories, meat-chopping machines, coffee grinders and roasters, bakers’ and con. 
fectioners' machinery, kitchen equipment, lubricants, cements, solutions, 
enamels, &c. The subscribers (each with one share) are: J. M. Spencer, 314. 
May Street, Troy, Ohio, director of Hobart Manufacturing Co.; Е. Н. Wright, 
1, Golders Green Crescent, N.W.4, manager. The directors are to number 
not less than two nor more than five. The Hobart Manufacturing Co., of 
Troy. Ohio, U.S.A. have the right to appoint four and the company mav 
appoint one. The first directors are: J. M. Spencer and F. Н. Wright, both 
deemcd to be appointed bv the said American Company. Registered office - 
401-3, Birkbeck Chambers: W. C. 1. 
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Vickers- China, Ltd. (158, 463). Private company. Re- 
gistereu September nd. Capital, EIO, 00 in 21 shares. lo carry on the 
business of steel, iron, brass and metal manufacturers and dealers, ship- 
builders, shipwrizhts, ordnance and armament manufacturers, electrical engi- 
neers, &c. ihe subscribers (each with one share) are. Ё. J. Alldis, 18, Mac- 
donald Grove, E.7, clerk; A. G. Webber, 37, thornton Street, S.W.9, clerk. 
‘Lhe subscribers are to appoint the first directors. Solicitors: Linklater & Co., 
2. Bond Court, Walbroon, Е.С. Registered office: Vickers House, Broadway, 
Westminster, S. W. 


J. A. Coomes & Co., Ltd. (158,508). — Private Company. 
Registered September sth. Capital, £2,000 in 1,400 ordinary shares of 41 
eaen and 6,009 deferred shares of 2s. each. To carry on the business of 
mechanical and electrical engineers and scientific insurument makers, &c. 
Agent with 5. H. Henke and others. 1he subscribers (each with one ordinary 
share) are: А. W. Ettridge, 17, Edmund Place, E.C.1, merchant; J. Е. 
Kershaw, 140, Milton Avenue, East Ham, E.6, shipping superintendent. The 
first directors are: А. W. Ettridge (chairman), Н. J. A. Coomes and J. E. 
Kershaw (all governing directors, subject to holding 100 shares each). Kegis- 
tereu office : 90, Plashot Grove, East Ham, E. 6. 


Middlesbrough Steel Tube and Conduit Co., Ltd. 
(158, . — Private company. Registered August 29th. Capital, 410,000 in 41 
shares (14.900 ordinary and 100 management). ‘Yo carry on the business of 
manufacturers of and dealers in conduit, gas, bedstead, boiler and steel and 
iron tubes of all kinds, manufacturers of and dealers in electrical and 
mechanical appliances, &c. Ihe subscribers аге: W. Н. Mill, 58, Castle 
Street, Edinburgh, solicitor, 250 shares; J. Mather, Balmoral Terrace, Salt- 
burn, hoop manufacturer, 200 shares; R. W. Perry, Commercial Street, 
Middlesbrough, tube manufacturer, 500 shares; J. Mill, lraprain, Dundee, 
merchant, o shares. The first directors are: W. Н. Mill (chairman), J. 
Mather, R. W. Perry and J. Mill (all permanent subject to holding £10 man- 
agement shares each). Secretary: J. Reid. Registered office: Lower Com- 
mercial Street, Middlesbrough. 


Connollys’ (Blackley), Ltd. (158,345).—Private company. 
Registered August 29th. Capital, £50,000 in £l shares. Objects: To enter 
into an agreement with the Enfield Electric Cable Manufacturing Co., Ltd., 
and its liquidator and the Enfield Ediswan Cable Works, Ltd., for the ac- 
quisition of the undertaking and assets therein specified of Connolly Brothers, 
l.td., insulated wire and cable manufacturers. The subscribers (each with 
one share) are: Viscount Grimstun, St. Germains, St. Albans; Albert V. 
Downton, Lesney, Lesney Park, Erith, engineer. The first directors are: 
Viscount Grimston, John Aspin (Collett Hill, Ware, Herts), Albert V. Down- 
ton and John Brown (410, Rochdale Road, Blackley, Manchester). Qualifica- 
tion, 1 share. Remuneration (except managing or technical director), £800 
each per annum and any further sum voted by the company. Registered 
office: Central. House, Finsbury Square, E.C.2 


Sydney Boyd, Ltd. (158,333).—Private company. Regis- 
tered August 28th. Capital, £5,000 in £1 shares. To carry on the business 
oí manufacturers of and dealers in motor cars and component parts thereof, 
manutacturers of electrical appliances and material, motor, electrical and 
general engineers, metal workers, tool makers, chemical manufacturers, Eal- 
vanisers, metallurgists, metal coaters and enamellers, &c. The subscribers 
(each with one share) are: S. W. Boyd, 155, Maida Vale, W., automobile 
engineer; Mrs. G. L. Harding, 30, West Side, Wandsworth Common, S.W. 
he subscribers are to appoint the first directors. Solicitor: D. W. Money, 
6-7, South Square, Gray's inn. W. C. 


. ———— — 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Robinson & Hands Electrical Co., Ltd.—Mortgage on 
Mount Street Mills and other premises in Birmingham, registered July 22nd, 
1919, to secure all moneys due or to become due from company to Barclay's 
Bank. 


Quain Electric Co., Ltd.—.7,000 debentures, charged on 


the company's undertaking and propery? present and future, including un- 
called capital, registered July 24th, 1919. 


L. Weekes, Ltd.—£1,000 debentures, charged on the 


company's undertaking and property, present and future, including uncalled 
capital, registered. Juiy 28th, 1919. 


CITY NOTES. EM 


The report to December, 1918, gives the 
issued share capital at 43,000, 000 and the 
debenture capital at £3,926,640, a further 
£150,000 of the 5 per cent. first mortgage 
debentures having been drawn for redemp- 
tion during 1918. ‘The net earnings for the year were 
£564,657. After providing for interest and premium on de- 
bentures (£229,715), depreciation and income tax (£410,844), 
221.128 remains as net profit, together with £97,691 brought 
forward, leavng a total of £321,819. Of this £50,000 has been 
transferred to reserve fund, leaving £271,819. In respect of 
this balance two dividends, each of 3 per cent., less income 
tux, were declared on the preference shares for the-year ended 
December, 1918, absorbing £55,501, leaving а surplus of 
£196,318. On June 19th, 1919, a dividend of 5 per cent., less 
income tax, on the ordinary shares for the year ended Decem- 
her 315%, 1918, was declared, and as the preference shares 
are entitled to share pro rata with the ordinary shares in 
the surplus profits distributed until the preference shares 
have received a total dividend of 10 per cent. for the year in 
respect of which the distribution is made, the directors at 
the same time declared a further and final dividend of 4 per 
cent., less income tax, on the preference shares in respect 
of 1915. The above dividends (paid on July 8th) absorbed 
£92,625, leaving з balance to the credit of the profit and loss 
account of £93,693. which will be carried forward. 

Annual meeting, September 19th, at Salisbury House. 

Stothert & Pitt, Ltd.—Dividend 123 per cent., free of tax, 
on ordinary shares. £12,959 carried forward. 

American Telephone & Telegraph Co.—Dividend 2 per 
cent., less tax, for the quarter. | 


Victoria F alis 
and Transvaal 
Power Co., Ltd. 


1 ` 


. Brazilian Traction, Light & Power Co.—The revenue for 
the year to December 3lst in Canadian currency was: Re- 
venue under contracts with subsidiary companies, $6,122,412; 
interest on investments, $130,051; total, $6,952,468; general 
and legal expenses and interest charges, &c., $832,890; net 
revenue, $5,419,672; transferred to general reserve, $250,000; 
dividends No. 20, 21, 22, and 23 at 14 per cent. each on pre- 
ference shares, $600,000; surplus carried forward, $4,569,672. 
The total gross earnings of the subsidiary companies in Brazil 
for the year were 101,894,163 milreis (against 92,200,319 milreis 
in 1917), the operating expenses were 49,762,628 milreis, and 
the net earnings 52,131,535 milreis, against 47,072,868 milreis 
in 1917. Notwithstanding the difficulties experienced in ob- 
taining supplies of telephone material, it was possible to com- 
plete the toll line connecting the cities of Rio de Janeiro and 
San Paulo and the intermediate towns, and to add nearly 
8,000 subscribers to the system. 


Trowbridge Electric Supply Co., Ltd.—Net profit on 
year's working £379, which, with £57 brought forward, totals 
£429. After payment of 5 per cent. dividend on the ordinary 
and preference shares (£165), transferring £200 to the depre- 
ciation fund, there is a balance of £64 to be carried forward. 


_Kalgoorlie Electric Tramways, Ltd.—The accounts for 
1918, after providing for interest and sinking fund on the 
"A" debenture stock, and charging interest (not paid) on 
the '"B'' debenture stock, show that the deficit balance of 
£30,519 brought down was further increased to £36,519.— 
Financial Times. | 


, Chilian Electric Tramway & Lighting Co., Ltd.—Accord- 
ing to the Financier, the Public Trustee invites tenders for the 
purchase of 650,000 6 per cent. cumulative preference and 
408,193 ordinary shares of £1 each of the Chilian Electric 
Tramway & Light Co., Ltd. 


Madras Electric Tramways, Ltd.—Interim dividends 6 
per cent. per annum, less income tax, on the preference shares 


and 8 per cent. per annum, free of income tax, on the ordi- 
пагу shares. ; 

Clyde Valley Electrical Power Co:—Interim dividend of 
2 per cent., less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Business in the Stock Exchange is far from being elack. 
Several of the leading markets are reasonably active. Rubber 
shares provide a living for those closely connected with the 
animation that has followed a further rise in the produce. 
The buying of Home Railway stocks died away to some ex- 
tent, though prices maintain most of their improvement. 4 
feature of the week has been lively dealings in the Marconi 
market, more especially in the shares of the American and 
Marine subsidiaries. Industrials attract a degree of interest, 
which declines to be overborne by Labour conferences, Arch- 
angel controversies and foreign rates of exchange. 

Electric lighting shares display no new developments. The 
market is not quite dead, but it is distinctly dormant. A 
well-known firm connected with this department has issued a 
useful sheet of particulars from which we may supplement 
the information given in our tables. At the present time it 
is of importance to know the cost of land and buildings, &c., 
to each company, as this may have a bearing upon whatever 
situation arises from the Government's Electricity Bill. In 
the following list, the issned capital of each company is giveh, 
the figures including debenture stocks as well as ordinary and 
preference shares :— i e: 


Company. Capital Issued. Cost of Land and Buildings. 
Бкомгтом & KENSINGTON £200,000 Lands Sed et au Р £72 
Buildings ks sk ‚6890 
Canide Cross Purchase station, mains, i 
(West End) £1,245,736 lands, buildings. &c. ... 110,744 
Additional expenditure land 
and buildings xii . . 157,588 
CHELSEA £398,968 Land & treehold buildings... 154,180 
Leasehold buildings . .. 28,157 
City or LoNDON £1,805,950 рт s N^ ... 238,130 
F. & L. land and buildings 160,393 
Warehouses, &c. wae .. 03,878 
County or Lonnon F. & L. lands ... R5,737 
(Metropolitan areas Buildings 158,148 
only) at .. £2,405,780 
KENSINGTON AND Lands 30,684 
KNIGHTSBRIDGE £295,000 = Buildings ne | . 83,946 
Loxwpow £1,369,555 Freehold lands and buildings 147.004 
METROPOLITAN £2,240,705 Lands ; at a *. 37,548 
Buildings a 448.340 
Notti, Hu. . . £909,352 105. Freehold lands ... А . . 10,448 
Leasehold © ads ds .. 2.218 
Buildings 24.652 
Sr. ЈАҸЕЅ £450,000 Freehold land ee 126,207 
Buildings and paving 111.063 
Ѕостн LONDON 2420 000 Freehold land .. oe . 11,263 
Buildings, paving and rail- 
wav sidings ... ps .. 67,397 
SoutH METROPOLITAN £686,494 Freehold land and riverside 
whar R si zai 546 
Buildings P 72,068 
WESTMINSTER £1,226,300 Lands S. 79,317 
Buildings ... 291,084 
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American Marconis enjoyed a sharp rise from 29s. to 33s. 6d. 
on rumours that the company may be taken over by the 
General Electric of New York. Profit takers promptly re- 
duced this to 328. 3d. Canadians hardened to 158. 6d. Marconi 
Marines went ahead to 3 3-16, a rise that will not surprise 
those who have followed these notes for the past two or three 
weeks. Тһе parent shares gained 3-16, but in their case any 
incipient buoyancy has been somewhat checked by sales from 
the Continent. 

Cable stocks are firm as a whole, and Anglo-Americans im- 
Proved, the preferred rising 14. The investor who is hard up 
tor profitable channels in which to place his money might do 
worse than study the various cable and manufacturing issues 
quoted in our lists, upon which dividends are distributed free 
of income-tax. | 
_ British Aluminium shares and British Westinghouse prefer- 
ence both stand higher on the week. Rubber has risen from 
its recently lowest price of ls. 8d. per lb. to 2s. 44d. per lb., 
and this has served to ferment a favourable market to holders 
of rubber ehares. As to the lasting character of the rise, there 
eppears to be some little doubt, unless the raw produce should 
continue to ascend. 

Brazilian Tractions rose 2 to 60 on the issue of the report, 
which is considered hopeful. The preference at 90 were 
quoted ex dividend to-day, Tuesday. Mexicans are heavy, 
Mexico Tramways fives are 2 lower, and a similar fall has left 
Mexican Light and Power Seconds at 393. Sao Paulo First 
Mortgage bonds declined to 944. Shawinigan Water Common 
eased off to 140. Madras ordinary at 19s. have gained a shil- 
ling, and Calcutta ordinary at 84 аге $ up. Brisbane Electric 
Investment ordinary at 54 show a small loss. 


à 


BHARE LIST OF ELECTRIOAL COMPANIES, 
Номв ErnmormiorrY Compan as 
Dividend Price 


— Sep. 9, Yield 
T 1917, 1918, 19.9. Rise or fall.  p.o. 
m эе ee 10 8 6xd — 8518 4 
an 9 eo ee 4 4 ` 21 — 7 6 6 
9 do. do. & Pref... 4 4 8 — 7 10 0 
elses .. ee ee ee өө b 8 8 == 5 0 0 
City ot e. sæ% o 8 8 118 — 6 17 8 
County о! Landon, ee ^ so Н 1 af = 1 d б 
. " 6008. ' — 
e : % % ү то буш 
Bleotri eo oe e — 
do. до, 6 per cent, Pref... 6 6 — 8 b 6 
ten өө ee ee е 4 Ü 26 S 8 18 lu 
M | cent. Pref, ее 4 64 Bi 7 1 3 
Bt. James ee eq 9 10 63 — 8 0 0 
Booth don .. оо oo - : ^ = d b 6 
tan * өө ee Ы — 
—— .. . sS BH A 713 5 
ОЧИ TELEORAPHS AED TELEPHONES, 
Angio- Tel, Pref, T oe 6 6 96 +13 6 5 6 
ча Def, ee oe u = E: * 6 i3) Š 
Chile Telephone .. ·. ee — 
Cuba Ord, ee eo eec 3 7 10 == *6 18 L| 
A 6. wx ме dB. B 16 == 5 6 0 
el, ө ее 0 ee т 5 gie — s : ; 
L] ө ee е0 і — 
. ы А E i 105 = P2 
Greas Northern Tel. "^ D 3 e — ти 5 
IndoHuropean se . . ж s ы сл ш 
tal e $ өө ee 10 10 u$ om 490 
United R. Plate Tel. ee oe 8 8 7i == *5 8 8 
Weat India an ee ee 1/8 16 lyk em hy 15 B 
Western Telegraph e зо B 162 — 418 9 
London Ord, ted .. 4 L| 60) —1 19 
ск litan ae pn m 1 1} 964 = 414 8 
0. eo oo A xu r^ ==> Н 
s бо, s GA” . МП Ni 8/0 — Nil 
do, do, Income... 4 6 914ха -1 5 5 9 
„ Fonnien Taams, 40. ; "T 
Adelaide , 0 cent, Pref, oe 6 6 4 e 
Lale Ag, таша, First r 83 Nü в, + à - 
Brasi "Traot eo ee — зры ) + — 
Bombay Bootie Pra Rip Pes 5 8 n = 1 110 
1 Eleo. e ое. 9 — 
виш оон “do: Preferred Nil 2% 454 — 5 7 о 
do. do. Deferred Nil Ni 39 —lt N 
АИР do iut Bondi" wit NÉ о -3 ш 
ө n Bee е 
ме. 6 r Cent. Bonds.. Nu ЫП 40 — N п 
Mexican Light Pre. . .. Ni NH 2% — AT 
do. Ast Bonds e ee Nil Nil 603 —1 —— 
| MANUFACTURING | COMPANIES. МОГ 
booo ee ee 18 15 88 — * 
papacak alere Ord, oe oe 10 10 155 + ау олы 
British Insulated Ord. ee ee 25 134 б 4% === L i i U 
British Westinghouse Pret. ee ol! 8 d t 18 0 19 0 
Callender frei.. в E = ваш 
Castner-Kellner eo — эө ee 95 20 21 = 9 vu 
Crompton OE uh ze "aw MS A 10 a = : б 0 
40. 40. 5 per cent, Deb, .. 4 6 Ві — ЖЕ 
с Oonstruction gs 10 80 16 = | d Is м 
Gen Bleo. Pee se n no 10 10 2 = 6 00 
, ee ee өе 96 96 Ур; — 6 i 7 
oe _ өө : 4} 43 = 
do. é) Prel.. өө oe ө 10 10 17 Ек 58 17 8 
ЮЛ. „о. mo 10 12, — 117 0 
Caesepb Ooa s s e N- D 20 = SMS 
| «Dividends paid free of Income Tax. 


MARKET QUOTATIONS, 


lr should be remembered, ín making use of the figures a 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstance, 


Tuesday, September 9th. 


| Latest ‘Portnight's 
C 4EMICALS, do. . 
aA Oxalio .. oe oe ee por ib, 1/5 
а A не Bal ec oe ee yer wn £5) 
e Ammonia, Muriate (large " &48 | 
а кившьшаде ot Carbon eo ee т E » 
a Borax ee ee oe ee oe 97 asd 
а Copper Bulphate ee "e ec n 422 44 dec. 
а Розо, Chiorate .. - .. рег ib, 1л ix 
а ” Perchiocrate ee oe 97 4.8 Ке 
a Sheilac T а $5 eo per owt. £24 10 £4 uec. 
а Sulphate of Magnesia  .. .. per ton ~-0 8 
а Bulphur, Bublimed Fiowers  .. Т 25 
a 97 Lump ee oe oe " £o vv 
a Boda, Ohlorate ee eo ее per ib. bd. P 
а [L1] Crystals ee ee ee yer don tiwi "T 
а Sodium Bichromate, casks ee Por ib, oe a 
METALS, &c. 
в Babbitt'’s Metal Ingots .. per ton £88 to £22 
e Diass монон шомы а w Le basis) „осш, "mr zd. dec 
c РТ] "орев (solid drawn) ee 'T] 1,5 to 1154 a 
E Т W ire, basis eo ee eo 90 ljá "n 
с Copper Tubes (solid drawn) .. ma 1/7 A 
E n Bars (best selected, .. per юр &140 - 
8 н sheet ee oe ee [T] rere °. 
ee oe oe 
Z „ Gdlectrol io) Bare . „ £10 £5 uet. 
d ЕТ " Sheets ee , 240. ©з 
d ” 0 Wire Rods [T] £128 £5 u.c. 
d ° " NH. U. Wire per ib, 4/74 1а. dec. 
f Ebonite Rod е ee ee ee oe P7] ee 
oo ee oe ee "n уго 0 
п Guman Silver Wire .. = oo " 3,6 
h Gutta-percha, ° ee өө [I] 10/- to Ш 
h India-rubber, Para fine .. ee ” 2/51 
1 Iron Pig Cleveland warrants) .. ре: eon News 
„ Wire, galv. No. , Р.О, qual. " 544 E 
‚® l өө eo ee 77 £465 vis Cs 
bs „ per bos £24 to 444 10 
e Mica un original cases) small por lo. vu. * 4,0 
€ n " „n medium " 5/ to 10j- oe 
e * LL) TI ске a 12,6 to 25-/& ор oe 
g Phosphor Bronze, plain castings 1 1/54 vo 1/74 T 
g УУ „ rolled bars & rous i 27 Vo 4/4 
Р; j „oled Strip & sheec "s 2/1 to 4/9 ve 
4 Silioscam Bruusu were... .. pei ale 4,9 1. d. inc. 


| 

ғ Steel, Magnet, in bars ee eo por Kh | 

a Tin, Bloox uunglisn) ee [EJ ,» 

a Wire Мов. 1 to IA „ peíib . 
White Anti-friction Metals 


£279 to £280 #11 jac. 
4,8 та 
£60 їо 492 "m 


2 ⅛²—·＋. ĩ —-. ...!... ———Ó———— —T— — 


Quotations supplied by— 
a G. Boor & Co. 


е Thos. Bolton & Sans, Led, 

d Frederiok Smith & Oo. 

[ | F. Ww & sons. 

f India- Rubber, Gutea-Percha and 
Telegraph Works Oo., dtd, 


per ton 


ES 


Careers for ex-Service Men.—One of the most important 
features of the measures for resettling ex-service men i 
civil life is the Government scheme whereby ex-offcers an 
other ranks of good education may be assisted to take ур 
or resume training for business and professional careers. ~i 
the phase of the work dealt with by the Appointments 18, 
partment of the Ministry of Labour, training 18 arranged lor 
in offices and works, &c., and the co-operation of employers 
is therefore essential to success. Many employers have | 
sponded to the appeal which has been made to them zh 
the greatest willingness, and although the scheme 0 
been working fully for a comparatively sbort time, over > 
students are now in training. Engineering 18 4 po 
which is greatly sought by candidates, and at August H 
there were 602 students training in the various branches 0 
the profession. The number of applicants 3s, however, wi 
greatly in excess of the number of training vacancies ava ‘tab 
and employers who can help by offering to train БШ | : 
candidates are urgently requested to conimun:cate ue f 
nearest district office of the Appointments Departmen e 
should be added that in cases where it is proved wu 
grants are made to students to assist in payment 0 


fees and maintenance during the period of training. 


e 

Wireless Soclety of Londom.— We understand that Us 
officials of the Wireless Society of London are in close я 
with St. Martins-le-Grand on the question of liene | 
will be remembered that before the war they арро 
strong advisory committee to assist the officials of the А 
Office in sifting their numerous applications for 1 эя 
recommending those which should be accepted. The ho West 
retary, Mr. Leslie McMichael, of 30, West End 9 1 anes 
Hampstead, N.W. 6, informs us that the offer of their 
has again been accepted in the same capacity. a va cil 
tions in connection with the proposed new licences ting | 
to be decided, particularly with respect to transmi 7995 m 
we gather that the genuine experimenter and + е a ay 
who is prepared to conform to reasonable regulation Arn 
rely upon the society doing all that can be dope 8* © 
moment to further their interests. 


Vol. 85, Мо. 2,181, SEPTEMBER 12, 1919. ] THE ELECTRICAL REVIEW. 345 


MERZ-PRICE PROTECTION FOR ALTERNATORS AND TRANSFORMERS. 


By C. W. MARSHALL. 


For feeder protection the current transformers used 
for Merz-Price gear are connected up in opposition, 
but for alternators and transformers a different 
system is generally used. To illustrate this system, 
consider the arrangements for a single-phase alterna- 
tor as shown in fig. 1. A current transforrner is 
connected at each end of the alternator stator wind- 
ing, and the secondaries of these transformers are 
connected in conjunction by means of pilot wires 
of suitable capacity. From the middle points of the 
pilots, connections run to the relay в. If the cur- 
rent transformers are identical, the pilots uniform, 
and the primary currents of the transformers are 
equal, the relay will be connected across equipoten- 
tial points. Under these conditions no current will 
pass through the relay. This state of affairs holds 
when the alternator winding is sound. If, however, 
a fault develops in the alternator winding which 
causes a difference in the currents which traverse 
the current transformer primaries the middle points 
of the pilots are no longer at the same potential, 
and current flows in the relay windings. When the 
fault current reaches a certain magnitude determined 
by the characteristics of the current transformers 
and relay used, the relay will operate and open the 


alternator oil switch. 


AW 
CT CT 


Fig. 1.—C T, CURRENT TRANSFORMER; R, RELAY; А W, ALTERNATOR 
STATOR WINDING; PP, PILOT WIRES. 


Fig. 2 gives the arrangement for a 3-phase alter- 
nator. This will be seen to be merely an extension 
of the scheme outlined above. The current trans- 
formers at the outgoing ends are situated so as to 
guard against faults in instrument transformers 
and cabling. Arrangements are also made to break 
the field of the alternator automatically whenever 
the oil switch is operated by means of the Merz- 
Price relay. Many schems have been proposed in 
this connection to ensure that the field circuit is 
not broken until the oil switch has opened. The 
writer is, however, of the opinion that such devices 
are generally quite unnecessary, provided that the 
whole of the operations of opening oil switch and 
field-break switch are done rapidly (within about 
0.5 sec.). This opinion is based on the fact that the 
main field of one of the principal units (6,000 RK. v. A.) 
on a large system, has been repeatedly broken for 
periods of about 10 secs. without seriously upsetting 
the voltage or power factor. The machine referred 
to had a cylindrical rotor. 

Many engineers use light fuses in parallel with the 
relays owing to the danger of sound machines being 
disconnected from the busbars, when faults occur 
on other parts of the system. This practice greatly 
detracts from the sensitiveness and speed of opera- 
tion of the protective gear, and is not to be recom- 
mended. 

Merz-Price gear as described above has given 
good service, but it must not be forgotten that it 
does not protect against power reversal or faults 
between turns of the same phase. 

For star/star or delta / delta transformers, the 
simple scheme shown in fig. 2 is generally used, but 
the relays are invariably provided with parallel fuses, 
and a second set of heavy fuses is introduced into 
the pilot wires so as to guard against overload. 


* 


The current transformers in the primary and secon- 


dary circuits have their transformation ratios in- 
versely proportional to the voltage ratio of the 


power transformer. 

For delta/star transformers, the arrangement 
is slightly more complicated, and is shown in 
hg. 3. In this figure the numerical values inserted 


Vig. J.—N P, NEUTRAL POINT; OS, OIL SWITCH. 
give data for a 6,600/440-volt, 1,000-K.v.A. trans- 
former. The principal point to note is the fact that 
the current transformer secondaries on the low- 
tension side are delta connected, so that the currents 
in the pilot wires may be approximately in phase 
with the secondary currents from the high-tension 
side current transformers. The same result could 
be obtained by connecting the high-tension current 
transformers delta and the low-tension ones star, 
in which case the latter transformers would be 
wound for 5/3 amps. on the secondary. Owing 
to the unbalancing produced by the magnetising 
current and by the changing of the tappings, it 1s not 
possible to get stationary equipotential points, and 
the connections to the relays are taken from any 
convenient points of the pilots. The size of the over- 


100 AMPS 1500 AMPS 


CTS 6600 V 4 [ | 440 V 


PRIMARY CIRCUITS 
2°89 AMPS (5/3) 
5 AMPS 10-AMP. FUSES 


ME ЕС 
1111... 
— ў 


SECONDARY CIRCUITS 


Fia. 3.—PRIMARY AND SECONDARY WINDINGS SEPARATED FOR 
CLEARNESS, 


load fuses depends on local conditions, while the 
fuses in parallel with the relays are made as light 
as possible. The relay impedence should be high 
enough to ensure that the fuse must blow before 
the relay will operate. It will be seen that no very 
high degree of sensibility can be obtained with this 
class of gear, and the case for biased relavs is still 
more evident than with balanced-voltage feeder pro- 
tection. 

Apparatus.—The current transformers used for 
circulating current systems are of the standard types 
used for operating measuring instruments. For 
good results they should have a minimum of about 
900 amp.-turns. On large systems, where the pos- 
sible short-circuit currents are very great, both 
primary and secondary windings should be of ample 
cross section. 
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The pilot wires used are generally incorporated 
in a multicore cable, each core consisting of about 
7/20. The practice of displacing the equipotential 
points by means of resistances in order to save cable 
is generally unsatisfactory. 

Fuses.—Great care must be taken to ensure that 
the fuse holders used are of sound construction, 
as many cases of faulty operation have been traced 
to flimsy fuse clips. 

Relays.—These are of the electromagnetic type, 
as used for feeder protection, but are generally of 
somewhat lower impedance. 

Development of Merz-Price gear has been prac- 
tically at a standstill for several years, and although 
the system has been of great value in maintaining 
continuity of supply, it is to be hoped that newer 
devices will be introduced in the near future. 


PAYMENT ON POWER FACTOR. 


By L. C. GRANT. 


A BETTER working power factor means improved conditions 
for all concerned, and in these days of economy and reform 
it is a matter that demands immediate attention. 

From the power companies’ point of view it is advan- 
tageous, in that it enables better running conditions to be 
maintained by using all existing plant to its fullest capacity, 
without having to expend money in copper merely to carry 
an idle current. The same, of course, applies to switchgear, 
feeders, mains, &c. Then, we have that by no meaus 
unimportant point, better regulation and safer operation, to 
take into consideration, as by working with a minimum 
angle of lag we remove the demagnetising effect of the 
stator flux, which a lag in current always produces. 

As regards charging the consumer, something will 
depend upon whether the existing supply is metered by 
means of ampere-hour or watt-hour meters. In the former 
case, unless some allowance has already been agreed upon, 
the supply people will naturally be somewhat reluctant 
to charge upon any but ampere-hour readings, and since, as 
a rule, they are not actuated by any very well-developed 
altruistic motives, it is doubtful whether, at any rate in the 
case of a small consumer, the power companies have taken 
power factor into consideration at all. 

With watt-hour meters, it becomes of advantage to both 
parties to go into the power factor question as the meter 
will only register the actual energy consumed, and as all 
installations, except the very smallest, are so equipped, this 
affects an overwhelming majority. 

The consumer has several circumstances in his favour 
which alone should exert considerable influence, apart from 
anything the supply company may be prepared to do in the 
way of rebates, or what is, perhaps, more effective, the 
introduction of a variable penalty as the power factor falls 
off. He will get a better and steadier voltage, which will, 
if he uses the same source of supply for lighting, cause him 
to appreciate the change to the fullest extent. 

If he is prepared to go to the expense of the changes, or 
if he is connecting up new plant, commutator or com- 
pensated motors should be chosen, which will result in his 
having less expenditure for plant, cables, and switchgear, 
as these will only have to carry actual working loads, in 
consequence of the excellent power factor of this class of 
motor. 

The modern commutator or compensated motor has 
characteristics which an ordinary induction motor can never 
approach. The old argument regarding the extreme robust- 
ness of tlie induction motor is based almost entirely upon 
the fact that it has a practically indestructible rotor ; the 
slip-ring and wound-rotor motors do not approach the 
squirrel-cage motor in this respect. No attempt is made to 
depreciate this valuable feature; but when we have a number 
of arguments in each of which the induction motor is at a 
disadvantage, it must be obvious that there is, in most 
respects, a better argument for the other side. 


The commutator motor of to-day is an entirely different 
piece of engineering to what it was 15, or even 10 years 
ago, both from the point of view of mechanical and electrical 
stability and also in that it operates upon a different prin- 
ciple. The two must not on any account be confused. 

It is a motor which has been evolved to fill a want, 
and the requirements it was designed to comply with, are :— 
Strength and reliability; efficiency; improved power 
factor ; and it meets them all. 

Another point in its favour, is that it is not necessary to 
work with a minimum air gap as with an induction motor, 
but it works with quite a reasonable clearance; in fact, it 
can work with any clearance, as magnetic leakage can be 
compensated for in the design. 

In those cases in which a large amount of power is con- 
sumed and high starting torque is not an essential, the 
self-starting synchronous motor presents first-rate possi- 
bilities ; with it we have dead steady speed, remarkably 
high locking or synchronous torque, and complete power- 
factor control over a practically unlimited range of lag and 
lead. The ease with which this control can be carried out 
makes it sometimes worth while to install one purely for 
power-factor compensation, i. s., loading it up entirely with 
wattless current at a wide angle of lead to compensate for 
induction motors, transformers, &c. 

Other means available for power factor correction are rotary 
and vibratory phase-advancers and static and rotary con- 
densers, the latter being merely unloaded synchronous 
motors. 

The rotary phase-advancer, usually driven by the motor 
itself, as well as the vibratory pattern, is usually reserved 
for large plant in which their need has already been 
appreciated, and fitted at the time of the installation of the 
motor. 

Static condensers, on account of their having no moving 
or working parts, are likely to be the most useful to the 
average consumer, and have already been used to a fair 
extent in America, but in this country little encouragement 
is given to install them. This, it is needless to mention, 
except for the sake of emphasis, should be remedied at once. 

For his own sake, it is to the advantage of the user to 
run at the best possible power factor, but when it comes to 
а question of penalties, as it must inevitably do before 
long, the fact will be demonstrated in a remarkably 
effective manner, and then the least progressive will have to 
“geta move on." It is, however painful may be the admis- 
sion, an undeniable, and even glaring, fact that the only 
way to produce any appreciable operation of the faculties 
of the majority is to touch the pocket, safe, or bank balance, 
as the case may be. Оп this assumption, the introduction 
of a power-factor charging system is likely to produce the 
desired effect in the most reasonable time ; and while there 
is no doubt that it is always to the user’s advantage to look 
after his power factor, it will take the introduction of a 
charging system of this sort to attract the attention that 
the matter needs. 

In some cases a number of consumers could work together 
with a system of condensers; but probably the best way 
will be to collaborate with the supply companies, as this 
enables the technical knowledge and experience of the latter 
to be put into use. Then, of course, there will be decreased 
expenditure if a centralised system is adopted. 

In America, as already mentioned, the power-factor idea 
is rapidly catching on, and in New England and Boston con- 
tracts now embody a clause penalising those consumers 
having & bad power factor. 

In New England, the greatest phase angle allowable 
without extra charge is 0'8 lead. Below this and down to 
0:7, а 5 per cent. penalty is imposed, being gradually 
increased until at 0:5, a 50 per cent. penalty has to 
be borne. 

This is all to the good, and the only improvement that 
seems possible is that a closer approach to unity should he 
insisted upon, although this point will depend upon local 
circumstances, For instance, some supply authorities have 
a fair amount of synchronous plant, also feeders, &c., 
having electrostatic capacity, and all tending to produce a 
leading current. Then, if too close a margin were insisted 
upon, it is obvious that at certain periods, the generators 
might very easily have to carry a heavy leading current. 
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TREE TELEPHONY 


Tue following is an abstract of a paper communicated to the 
Journal of the Franklin Institute, June, 1919, by Major-Gen. 
George O. Squire, Ph.D., Chief Signal Officer, U.S. Army :— 

In 1904 the author conducted some experiments with a view 
to utilising growing trees as antennw for wireless telegraphy 
and discovered the efficacy, in a general way, of using a direct 
metallic contact to certain trees (principally eucalyptus) to 
increase the audibility of wireless signals." Ніз attention was 
first called to this phenomenon during summer manceuvres of 
the army in California, where, due to the prevalence of the 
dry season and the unusual character of the soil, it was found 
that the regular army buzzer telephone and telegraph seta 
were inoperative with any ordinary earth but became opera- 
tive when connected to a metallic nail driven in the trunk or 
roots of & tree. О 

It would seem that living vegetation may play а more im- 
portant part in electrical phenomena than has been generally 
supposed. living vegetable organisms absorb and conduct 


BETWEEN GROUND AND LOWE 
ERO OF CONDUCTOR, NOT 
CONNECTED TO 

THE NAIL 


Fig. 1. | Fig. 2. 


electromagnetic oscillations over a wide range of the electro- 
magnetic spectrum, beginning with sunlight, whose electrical 
action in the plant cell is at present little understood, and 
extending to waves of identical character, but of immensely 
greater lengths, such as Hertzian radiation, telephonic waves, 
and oscillations of the ordinary low frequencies used in com- 
mercial electric transmission lines. Disruptive discharges be- 
tween vegetable electrodes and electrostatic effects between 
vegetable surfaces are easily produced. А growing tree, 
covered with foliage, is influenced inductively by electrical 
disturbances outside of itself, and in fact becomes generally 
responsive to induced electrical oscillations. It should offer, 
therefore, a promising means of studying meteorological effects 
of an electrical character, particularly those of lightning dis- 
charges and electricity of the air. Has not the time arrived 
for а more systematic study of physical botany, in the light 
of the new electrical theory of matter? | 


In connection with the development of trans-Atlantic wirelesa 
reception carried out during the war to provide against the 
Possibility of the interruption of the submarine cable system, 

e Signal Corps established a chain of special receivin 
stations in different parts of the U.S.A. ta copy and recor 
enemy and allied wireless messages from European stations 
or the information of the Army General Staff. In the prose- 
сао of this work, and with apparatus representing the most 
advanced state of wireless art, iis problem, as a war measure, 
Was attacked anew. 


*"On the Absorption of Electrom i ivi 
) agnetic Waves by Living 
E o р George D. рше. Official Re- 
she War artment on ilita anoeuvres in 
the Pacific Division, 1904. d 


AND TELEGRAPHY. 


It was immediately discovered that with the sensitive ampli- 
fers now in use it was possible to receive signals from the 
principal European stations by sunply laying а small wire 
netting on the ground beneath the tree and connecting an 
insulated wire to a nail driven in the tree well within the 
outline of the tree top. Опе of the best receiving arrange- 
ments is found to be an elevated tree earth-terminal in the 
upper part of the tree top as described later, and an earth 
consisting practically of several short pieces of insulated wire 
sealed at the outer ends radiating out from a common centre, 
and buried a few inches beneath the surface of the ground in 
the neighbourhood of the tree. 

It was soon found that a tree-antenna could be used 
efficiently as a multiple receiving set over widely different 
wave lengths, receiving either from separate terminals at the 
same or different heights of the tree or in series from the 
same terminal. This same type of circuit was employed in an 
Inverse manner for telephonic transmitting purposes, and al- 
though the experiments thus far have been limited to short 
distances, it was found that 2-way telephonic communication 
was easily established with remarkably low values of trans- 
eg antenna current. The linking up of wire and wireless 
methods was found to be convenient and efficient. Wireless 
telephonic messages from airplanes were readily received by 
the tree-antenna arrangement and transferred thence to the 
wire system of the City of Washington and finally received at 
any point desired. Furthermore, telephonic transmission 
through the tree-antenna was received by another tree- 
antenna, and automatically returned to the sender on a wire 
system, thus making the complete circuit. Long-distance 
reception on any wave length from all the larger European 
stations and from ships at sea was easily accomplished and 
messages received on a twenty-four-hour schedule by the re- 
gular enlisted operators of the Signal Corps. Early experi- 
ments served to ascertain the relation between the audibility 
of received signals and the height of the tree contact above the 
ground, but gave no data concerning the magnitudes of the 
electrical properties which characterised such an antenna sys- 
tem. It is the intention here to examine more closely such 
properties. 

The following experiments were made on a pine tree, the 
average diameter of which was about 25 m. | 7 

Tree contact was made through copper nails driven 3 in. 
into the tree; earth contact was made through a bundle of 
copper wires buried 3 ft. deep in moist soil. Three earths were 
installed so that the individual resistances could be deter- 
mined. An average value for this resistance with D.C. was 
150 ohms. At wireless frequencies, on account of capacity 
effects, this resistance was much smaller. 

Using the substitution method, measurements of the 
apparent series capacity and resistance of the lead alone and 
of the lead attached to nails driven into the tree at various 
heights were made at different frequencies. In all cases the 
lead was of just sufficient length to reach to the point of 
contact, whether connected electrically to the nail or free. 

From the data so obtained after cross-plotting to eliminate 
irregularities, consistent and regular families of curves, as 
shown in figs. 1, 2, 3 and 4, were obtained. Wave lengths 
from 150 to 700 metres were covered. 
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The small change in the electrostatic capacity occasioned by 
making electrical contact with the tree, while all other con- 
ditions remin unaltered, is to be noted, and also the large 
increase in resistance under the same conditions. The increase 
in resistance is 5 pronounced for small heights and 
long wave lengths. No correspondence is to be observed be- 
tween the resistance curves, as determined by these measure- 
ments, and the radiation resistance curves of a simple vertical 
wire. The explanation of such large resistance values in case 
of tree antenne is probably to be found in the effect of the 
immediate ышану of partially conducting media to the con- 
UU HIE lead. 

For long waves (low frequencies) the substitution method 
was not found satisfactory, so the method in which an 
antenna of unknown properties is shunted around a con- 
denser which constituted a portion of a resonant circuit was 
used. This method of measurement yields the apparent values 


. of the antenna constants when they are considered as elementa 


in parallel. 

or the data so obtained the antenna lead was connected to 
the tree, and from it, after cross-plotting to eliminate acci- 
dental errors, the curves shown in figs. 5 and 6 were obtained. 
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The apparent capacity curves in fig. 5 indicate a capacity pro- 
portional to the height of contact. Besides showing capacity 
and resistance as functions of height of contact, they may also 
be plotted as functions of frequency, or, as in this case, the 
equare root of frequency. Such curves are shown in figs. 7 
and 8. Taking a number of representative points from these 
curves of apparent shunt characteristics, the values of the 
equivalent characteristics were calculated and the data shown 
pioto in figs. 9 and 10 were thus obtained. Discrepancies in- 

icated by a comparison of those portions of the curves in 
figs. 7 and 8 and of those in figs. 2 and 4 which overlap may 
be explained by the fact that the measurements were made at 
different dates and after the tree had undergone widely 
different weather conditions. 

The foregoing curves show that, in general, the effective 
antenna resistance is many times the apparent resistance of 
antennæ as ordinarily used, and that, therefore, the design of 
receivers should be materially altered in order to utilise to 
the best advantage the energy impinging upon the tree. 
Except for very weak signals, however, receivers of present- 
day design may be used, and they are responsive to any wave 
length of radiation. 


The determination of the open-circuit electromotive force has 
not, so far, been accomplished with reference to the particular 
problem in hand, apparatus of sufficient sensitiveness not 
being available. Indirect methods may, however, be used, and 
from them comparative results of fair accuracy may be ex- 
peer An outline of one such indirect method is given 

elow :— | 

The open-circuit voltage of the tree system as an antenna 
із to be determined for different heights of contact and for 
different frequencies. To be of use in determining the 
behaviour of the antenna system, without reference to & parti- 
cular sending station, this open-circuit voltage must be that 
for unit field strength of impinging radiation. This can be 
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determined by dividing the observed value of voltage by the 
calculated field strength set up by the particular sending 
antenna. To make observations a simple form of antenna for 
which the open-circuit voltage can be calculated in terms of 
the field strength may be used, such as a simple vertical wire. 
After the apparent properties at the various frequencies which 
are to be used have been determined, connect in series with this 
antenna (also shunting it by & capacity to earth if neces- 
sary) such resistance and capacity as to make its total con- 
stants equal to the apparent constants of the antenna whose 
open-circuit voltage 1s desired. Then arrange for the alter- 
nate connection of these two antenna svstems to a receiving 
eet and associated audibility meter. The readings of the 
audibility meter which give equal intensity of signals then 
eorrespond approximately to the square of the open-circuit 
voltages. The open-circuit voltage of the simple antenna being 
calculable, the value of the voltage for the unknown system 
becomes known. To eliminate from the calculations this law 
concerning rectification, the antenna may be loosely coupled 
to the receiving set and the coupling varied for the two sys- 
tems until equal signals are received, thus eliminating the 
audibility meter—a device not at present very dependable. 
For equal signals the ratio of such coupling is inversely pro- 
portional to the open-circuit E.M.r. because the impedances of 
the two antenna systems were originally заде equal. 

From field experiments certain data are available giving the 
audibility of signals as received with a portable heterodyne 


measurements. 


receiver and two-stage amplifier connected to a large poplar 
tree as an antenna. With the Soria fus tuned to give the 
best signal strengths, data concerning the audibilities at differ- 
ent heights of contact were obtained as in fig. ll, in which 
audibilities are shown as functions of the height of contact. 
The wave lengths are indicated on the curves. Very great in- 
crease in audibility occurs at about 12 metres height (about 
two-thirds of the total height of the tree). Since the audibili- 
ties are approximately proportional to the square of the E.M.F. 
applied to the receiving set used at a given frequency. The 
curves, fig. 12, except for values above 12 metres in height, 
are quite closely approximated by straight lines. Theory 
would lead to the conclusion that the open-circuit voltage is a 
straight-line function of the height, and, since the receiving 
set was tuned to maximum sensitiveness for each reading so 
that the total reactance of the circuit was zero, the remaining 
quantity to which must be attributed the departure of these 
curves from straight lines is the variable (and in this case 
unknown) antenna resistance. It is suggested that had the 
total resistance of the antenna system been maintained con- 


stant by the insertion of series resistance of the proper value, 


the curves in fig. 12 would approximate very closely to straight 
lines. The trees on which the impedance and audibility 
measurements were made were practically equal in height, so 
that it is reasonable to suppose that similar phenomena would 
be observed in both. The height at which the audibility 
curves show their sharpest upward trend, which is also the 
same height for which the square roots of the audibilities 
depart from the straight-line relation, is also the height at 
which the apparent shunt resistance reaches a minimum 
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value in fig. 6, for the wave lengths involved in the audibility 
Although the term *' open-circuit voltage 
has been introduced, it should be recognised that it corre- 
sponds to the effective height.“ 

Some applications of direction-finding methods have been 
applied to tree antenna. It is possible to make use of a coil 
aerial in combination with the tree system 
way detracting from the remarkable simplicity of the tree 
system, for obtaining undirectional reception. The circuit 

own in fig. 18 consiste of the coil aerial L,, the industance L,, 
and the capacity o.. This circuit to which there is connected 
the detector and amplifier forme the secondary recelving cir- 


` 


without in any 


TALL TER 


cuit of the system and is coupled inductively to the primary 
circuit L,C, to which the tree and earth wires are connected 
at T and d. 

The system is unique in that both primary and secondary 
circuits are directly ex to the incoming wave. It is by 
virtue of this double exposure that the unidirectional char- 
acteristic of the system is obtained. In other words, both 
primary and secondary circuits are simultaneously operated 
upon by the incoming electromagnetic wave and by the proper 
adjustment of the linking coils L, and L,, the effects produced 
in the secondary circuit may be entirely neutralised or accu- 
mulated. The reversing switch s connected to coil L, controls 
this neutralising or accumulating effect. 

Complete barrage effect was obtained with this system 
on stations such as New Brunswick, New Jersey; Annapolis, 
Maryland; Nauen, Germany, &c. This makes it possible, for 
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example, to receive signals from San Diego, California, while 
the New Brunswick station is operating and using practically 
the same wave length as the San Diego station. 

The coil aerials used in the experiments made with the sys- 
tem above described were but 4 ft. square and therefore 
merely form a part of the internal receiving apparatus and in 
no way рк the simple tree system. M 

We have then a simple two-circuit receiving system requiring 
no extensive and costly outside aerial structure and have the 
following features: (a) Long-distance reception at any wave 
length. (b) Direction finder giving absolute direction. (с) 
Elimination of interference by virtue of the unidirectional 
characteristic. (d) Simultaneous reception of two or more 
wave кан or of two similar wave lengths coming from 
opposite directions. In the experiments in tree telephony 
and telegraphy we may consider that we employ an aperiodic 
system in the form of the tree itself, and make use of the 
resultant potential effects at the upper tree terminal of this 
antenna, selecting from this reservoir of all frequencies the 

icular frequency desired, by means of external receiving 
vices now known to the art. i mE 

We may regard the metallic electrode rigidly driven into the 
living organisms of a tree as & potential earth-terminal for the 
study of the potential distribution on the surface of the earth 
itself. We may. indeed, by means of a highly insulated con- 
ductor bring this terminal directly to the laboratory and 
amplify almost at will the particular effects we are studying. 
The thermionic valve is & powerful instrument of research for 
the modern physical laboratry. Has not the physicist there- 
fore in this electrode a means of studying in detail atmospheric 
and earth electrical disturbances? Methods and means of 
wireless art are now immediately applicable and available to 
the physical laboratory for the study of the fundamental pro- 
blems of the earth itself as a charged sphere. VD 

The physicist and engineer. accustomed te deal with inani- 
mate material, is here confronted with the employment of 
living vegetable organisms of growing trees. From the 
moment an acorn is planted in fertile soil, it becomes a '' de- 
tector and a receiver of electromagnetic waves and the 
marvellous properties of this receiver, through agencies at pre- 
eent entirely hidden from us, are such as to vitalise the acorn 
and to produce in time the giant oak. the power of 
multiplying раш cells, it тау, indeed, be called an incompar- 
able amplifier.“ | 

From this point of view, we may consider that trees have 
been pieces of electrical apparatus from their beginning and 
with their manifold chains of living cells are absorbers, con- 
ductors, and radiators of the long electromagnetic waves as 
used in the wireless art. For our present purposes we may 
consider, therefore, a growing tree as a highly organised piece 
of living earth to be used in the same manner as we now use 
the earth as a universal conductor for telephony and tele- 
graphy and other electrical purposes. 


WATER POWER IN CANADA. 
SOME RBCENT DEVELOPMENTS. 


(Continued from page 317.) 


Іх 1918 the shortage of power for essentiel] war industries 
became critical, so an extension to the hydro-electric plant 
of the Ontario Power Co. at Niagara Falls, Ont., was under- 
taken as an emergency measure. The two other plants 
located at Niagara Falls on the Canadian side having reached 
their limit of capacity, the sole means of increasing the power 
supply, pending the completion of the Chippewa-Queenston 
development, was by the extension of the Ontario Power Co. 
plant. This work was commenced in March, 1918, and when 
completed will furnish an additional 50,000 н.р., the first 
20, H.P. of which was to be ready by the end of January, 
1919, and the remainder a few weeks later. The whole 50 
H.P. will therefore have been made available in less than 
twelve months. 

According to the Canadian Engineer of January 16th last, 
construction, which is being handled by the Engineering 
and Construction Departments of the Hydro-Electric Power 
Commission, involved the excavation of 133,000 yards of 
earth and 14,000 yards of rock to permit the erection of a 
13.5-ft. diameter wood stave pipe, 6,700 ft. long; the fabrica- 
tion and erection of a 13.5-ft. diameter steel distributor 
179.5 ft. long. and of a steel differential surge tank, 60 ft. in 
diameter. and 94 ft. high: the installation of four valves, two 
penstocks each 10.5 ft. in diameter, and two new 2, 000-H. p. 
turbines with direct connected generators, together with the 
necessary excavation for the building to house these units. 

The installation is unique in several particulars. The wood 
stave pipe is one of the largest ever built; the differential 
surge tank has the greatest diameter, and its barrel is the 
highest, of any similar tank not equipped with an auxiliary 
spillway, while the design of the power house was governed 
by extraordinary. conditions which necessitated protection 
against a 40-ft. rise of tailwater level. 

present plant of the Ontario Power Co. as now con- 

trolled and operated br the Hydro-Electric Power Commis- 
sion, consiets of an installation of fourteen turbines, seven 


with а rated capacity of 11,800 H. ., five rated at 15,000 H.P., 
and two at 16,000 H. P., making a total of 189,600 B. H. p. 
These are direct connected to generators with a total rating 
of 149,012 K. v. A. Water is supplied through two 18-ft. 
diameter conduits, each approximately 6,600 ft. long, having 
a combined maximum carrying capacity of about 162,000 н.р. 

The first conduit, installed in 1908, was of steel plate encased 
in concrete, while No. 9 conduit, installed in 1910, was con- 
structed of reinforced concrete 18 in. thick laid on a con- 
tinuous concrete saddle. This second conduit, when inspected 
in April, 1918, after being in service eight years, showed no 
signs of cavitation or deterioration, although a velocity of 
25 to 28 ft. per second had been maintained during operation. 
There was no vegetable growth whatever appearing on the 
walls; undoubtedly due to the high velocity of the water. 

The third pipe line now being installed is 13.5 ft. interior 
diameter. 'The staves are B.C. fir, 4 in. thick by 6 in. wide. 
the pipe is banded with j-in. steel bands made in two sections 
with two shoes. The spacing of the bands varies, according 
to the pressure head, from 83 in. at the forebay end to 24 in. 
at the power house end. 

— дисен VICTORIA NIAGARA 
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Fic. 9.—GENERAL LAY-OUT OF NIAGARA FALLS POWER 
STATION, CANADA. 
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The gate house as constructed provided a 20-ft. diameter 
steel thimble projecting about 3 ft. Oonnection of the 13.5-ft. 
diameter wood stave pipe to this thimble is made by a taper 
section 25 ft. in length, built of reinforced concrete surround- 
ing the thimble previously placed and ending in another 
steel thimble 13.5 ft. in diameter and 6 ft. long. The staves 
are lapped 18 in. over this plate, which projects about 2 ft. 
from the concrete envelope, and the connection is made when 
lj-in. bands are tightened on the staves. . | 

The difficulties of excavation along the pipe line were 
varied, and in some places severe. At the gate house, and 
for 1,200 ft. below, the excavation was in rock. The con- 
struction of the pipe itself presented no particularly difficult 
problems. . | 

The saddles used to support the pipe (fig. 10) are built-up 
timber sections so constructed ав to make а continuous form 
for the Jower half of the pipe. The outward thruet along 
the horizontal diameter of the pipe, caused by the tendency 
of the pipe to flatten when filled with water under a low 
head, is taken care of by two ł-in. diameter round rods. The 
rods pass around the lower half of the pipe, and the end 
reactions of the rods are carried to both sides of the saddle 
bY means of cast-iron washers. The saddles were spaced 
at 4.5 ft. intervals, except in. certain locations where the 
pipe is concreted in place. During the construction of the 
pipe these saddles served as a form for laying up the lower 

alf of the pipe. It was necessary to provide ample drainage 
for the pipe trench on account of the bottom of the trench 
being below the water level in the Niagara river for a large 
portion of its length. | 

The wood stave pipe ends in the distributor, which is made 
of steel plate $ in. thick, 13.5 ft. in diameter, and 179 ft. 
6 in. long. To this distributor four penstocks are connected 
by means of bell-mouthed tees, built up of steel plate bent 
to shape, and riveted to the distributor. The distributor is 
completely encased in concrete and the surface of the park 
above it will be restored to its original condition. At the 
end of the distributor is à section of reinforced concrete pipe 
13.5 ft. in diameter and 77 ft. long, oming the distributor to 
the surge tank. This reinforced section is laid on a horizontal 
curva with a short section of tangent. and at the end is 
turned upward in a 90 deg. bend to form a connection for 
the riser of the surge tank. 

The surge tank is of the Jobnson differential type. The 
surge-tank riser is fabricated of ł-in. plate with circular 
angles riveted to the shell to act as stiffeners to withstand 
the collapsing pressure when the surge in the riser is down- 
wards. The bottom parts are formed of an annular opening 
9 in. wide, since the diameter of the riser is 12 ft. and the 
diameter of the distributor at the elbow is 13.5 ft. This an- 
nular orifice is divided into eight equal parts, each 3.75 sq. ft. 
area, by the supporting brackets and spaces. Two of these 
ports at the short turn of the elbow will be blocked, since only 
22.5 sq. ft. area is required for the load changes expected, 
Another series of port holes is provided about half way up 
the riser, the lower ports being located at the bottom o? the 
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tank. Air is admitted to, and escapes from, the tank through 
an open apace left between the top of the tank and the roof. 
An area of 100 sq. ft. is provided for this purpose. The bell- 
mouthed tees which connect the distributor to the penstocks 
are built up of 0.5-in. steel plates, and their fabrication was 
an exceedingly difficult piece of plate work. 

Penstocks Nos. 15 and 16 deliver the water to the two 
new turbines in the power house. These Stocks are 
216.3 ft. in length. ‘They drop vertically 48.3 ft., then turn 
through a 45-deg. elbow for 99-ft. tangent to another 45-deg. 
elbow, and from the lower elbow run out to the turbines in 
з horizontal plane. Each penstock ends in a supply pipe 
with two taper connections bolted to the spiral casings of 
the turbines. At the end of the supply pipe is located a 


Fic. 10.—EnEcTION OF WOOD-STAVE PIPE, 


36-in. pressure regulator, which is directly connected to the 
turbine governor. Each penstock has a 16-in. drain discharg- 
ing into the draught tube. The penstocks were designed to 
carry a pressure equal to 150 ft. head of water at the upper 
end, increasing to 320 ft. at the lower end at the entrance 
to the turbines. Allowance for the pressure rise due to a 
turbine gate closure time of 3 sec., with relief valve closed, 
has been included in the pressure limit. From the distribu- 
tor trench to the power house the excavation for the two 
penstocks was entirely in the tunnel, and consisted in each 
case of a vertical, an inclined, and a horizontal section. 

The water wheels are double-runner, central-discharge tur- 
bines, with spiral casings, running at 187.5 R.P.M., and de- 
livering 20,000 н.р. under 180-ft. head. The draught tubes 
are mounted in the concrete foundation of the power house, 
changing from a circular shape in a horizontal plane to a 
rectangular shape in a vertical plane, and reducing the 
height velocity of the water at point of outlet from the 
runner to & velocity of 4 ft. per sec. at point of outlet to 
the tail bay. The gates are operated by vertical servo-motors, 
which are in turn controlled by 60,000-ft. Ib. actuators 
mounted on the gallery above the turbines, and equipped 
with distance speed controllers, hydraulic hand controllers, 
gate limiting device, over speed, shut-down device, manual 
speed adjuster, gate-opening indicator. and tachometer. The 
centrifugal elements are of the leaf spring type mounted 
directly on centrally located vertical speed shafts, supported 
on double race ball bearings, and projecung downwards cen- 
trally through the actuators to a position below the gallery 
floor, where they connect to a gear and belt drive off an 
extension of the main turbine shaft. Helical gear rotary 
pumps, delivering 62.5 gal. p.m., against 200 lb. pressure at 
187.5 R.P.M. furnish the oil. These pumps are furnished 
wilth unloading valves of such design that when the pressure 
is up to normal, the unloading valves open, and the pumps 
discharge directly into the sump tanks at atmospheric pres- 
sure. 

The power house is of concrete and steel construction, and 
the erection of the units was carried on coincidentally with 
the erection of the rest of the superstructure. 

The normal level of the Niagara river below the Falls is 
at elevation 343, which means an average 10-ft. loss of head 
on the whole plant. In order to gain this head on the 
present extension, turbine units Nos. 15 and- 16 were set 
10 ft. lower than units Nos. 1 to 14 inclusive, previously 
installed. To protect the power house against a recurrence 
of the high water conditions which prevailed in 1909 which 
flooded the power house by breaking through the windows 
in the front wall, the window sills were raised and the 
walls strengthened. In subsequent extensions, including 
the present one, this elevation of sill has been maintained 
and the front wall designed as a retaining wall to take the 
full water pressure, which in the present extension is that 
due to 40 ft. of head. 

A standard gauge track runs the full length of the power 
house, and continues up the side of the cliff, connecting with 
the International Railway at the top. 

Ample drainage is provided for all parts of the power 
house structure. Two 10-in. centrifugal pumps are used, 


each driven by a direct-connected 35-H. P., 25-cycle, 220-volt 
motor, and has & capacity of approximately 1,500 gallons per 
minute. One pump takes care of the drainage, while the 
second is a spare. ‚ 

Air for cooling the generators is supplied by centrifugal 
fans located in the power house. The air supply is obtained 
from outside the building through ducts leading from the 
lower part of the front window down the inside of the front 
wall to the air chamber beside the fans. Provision has been 
made at the inlet end of the air ducts, for taking the air, 
if desired, from the power house instead of from outside 
during the extremely cold weather. 

The hydraulics of the plant are of more than ordinary 
interest due to the fact that each of the three pipe lines and 
surge tanks that have been installed differ considerably. 
No. 1 tank has very little capacity, and is of the simple tank 
type. Its only function is to limit the eurge pressure on 
conduit No. 1 during load changes, and provides entrance 
to & epillway for discharge of water at times of load rejec- 
tion. 

No. 2 surge tank, of the Johnson differential type, was the 
first tank of this character ever built. It serves the double 
purpose of 1 pressure surges and furnishing or storing 
water during load changes while the velocity in conduit 
No. 2 is being accelerated or decelerated. It is also ашуре 
with a spillway as an additional safeguard, to prevent spilling 
over the top at times of abnormal surge, and to limit the 
height which would have been required without this pro- 
vision. 

No. 3 surge tank is of the same type at No. 2, but has no 
spillway. Its design is such that full load rejection under 
the most abnormal conditions will not cause overflow. 

During 1913 & series of tests were made to determine the 
hydraulic characteristics and carrying capacities. The results 
of these tests indicate some very striking facts regarding the 
relatively greater carrying capacity of concrete pipe as com- 
pared with riveted steel and also the exceedingly smooth 
surface that can be obtained with concrete if proper and 
careful construction methods are used. : 

The capacity of No. 3 conduit, which is of wood stave 
construction, is 9,750 cu. ft. per second, giving a velocity of 
19.9 ft. per second in the pipe. There will be a total loss in 
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FIG. 11.—Woop-srTAvE Pire SHOwINJd BAN DS, SHOES, 
AND SADDLES. 
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the conduit, from gate house to penstock, of 32 ft., which 
includes entry losses, friction loss and velocity head. The 
capacity of the pipe will be approximately 45,000 turbine H.P. 
In comparing the coefficients of roughness of the concrete 
and steel pipes, as obtained by test, and the assumed co- 
efficient of roughness for the wood stave pipe, based on the 
tests published by the U.S. Department of Agriculture, it 
appears that the concrete pipe has the highest coefficient, 
with the wood stave pipe a good second, and the steel pipe 
@ poor third. 

The function of the differential surge tank on conduit 


- No. 3 is to regulate the velocity of flow during changes of 


load on the plant. Close speed regulation is essential ic 
the success of modern hydro-electric plant. en load js 
rejected, the water surges into the tank riser until it has 
accumulated sufficient head to force the surplus water through 
the port holes at the base of the riser into the storage tank. 
It holds at this level while the velocity in the conduit is 
being gradually reduced by the retarding head, due to the 
difference in elevation of the water in the riser and the 
hydraulic gradient. In the meantime, the outer tank level 
is gradually rising, until at the end of the cycle the water 
levels in the outer tank and riser coincide, and a condition 
of equilibrium results. Following a demand for more power, 
the riser level drops sufficiently to allow the port holes to 
deliver the additional water from the outer tank, while the 
conduit velocity is accelerating to its new required value. 
It was, of course, necessary to design the tank for a drop 
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of full load on No. 3 conduit, under which condition the 
tank will receive all water without the provision of a spill- 
way, and on the assumption that some of the pressure re- 
gulators on the turbines in the power house are in service. 
The condition of design for load thrown on, was that of an 
increment of load equivalent to a 20 per cent. velocity change 
from 80 per cent. up to full capacity of the conduit. 

The wood stave pipe material was furnished by the Pacific 
Coast Pipe Co., of Vancouver. 'The turbines were originally 
built in 1914 by the S. Morgan Smith Co., of York, Pa., for 
the Southern Aluminium Co., for installation at Baden, N.C., 
on the Yadkin river development, and were purchased from 
ihe Aluminium Co. of America, which had taken over this 
development. and altered the plans before the installation 
of the machines. The Canadian General Electric Co., of 
Toronto, built the two generators. 

The work was handled by the regular staff of the Hydro- 
Electric Power Commission of Ontario, of which Sir Adam 
Beck is chairman, and Е. A. Gaby, chief engineer. Н. С. 
Acres is hydraulic engineer; T. H. Hogg, assistant hydraulic 
engineer; M. V. Sauer, designing hydraulic engineer; E. T. 
Brandon, electrical engineer; A. H. Hull, assistant electrical 
engineer. A. V. Trimple is construction engineer, under whom 
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Fic. 12.—Secrion Тнкооан Power House, М№МаАСАКА FALLS, 
CANADA. 


J. F. McGraw is construction superintendent, and F. A. Bur- 
gar, assistant field superintendent. Walter Jackson is resident 
engineer. 

(To be continued.) 


Grants for Trainiag.—The Appointments Department 
of the Ministry of Labour announces that the number of out- 
standing applications for professional training which have to be 
dealt with in the London district, comprising Kent, Surrey, Sussex, 


and Middlesex. is at the preeent time about 3000. Fresh applica- . 


tions are being received at the rate of about 200 per week. 
Directions have now been received that all outstanding cases shall 
receive attention by the end of October. This will involve a large 
increase in the number of interviewing Boards, and also certain 
re-arrangements of the work of the London District Offices at 
Horrex's Hotel.— Te Timex. 


Rock Removal by the Electric Arc.—The Southern Cali- 
fornia Edison Co. has carried out a series of experiments on rock 
removal for tunnel building, using A.C. and D.C. arcs and various 
types of gas torches, says the Engineer. It was essential that the 
arc should project considerably from the electrode tips. The three- 
phase arc having a greater density of magnetic field than either 
the single-phase or D.C. arcs. was found to project more than they 
did. The best current density for the carbon was estimated to be 
44 amperes per sq. cm.—eay, 284 amperes per sq. in.—for runs not 
exceeding 30 minutes, and 22 amperes per sq. cm. for continuous 
runs; 2-in. diameter carbons were supported on a holder which 
* shorted or opened them uniformly to a magimum distance of 
about 2 іп. From a cost point of view the best three-phase run 
was with 450 amperes per phase with 40 volts across the electrodes, 
and the amount of rock removed was about 1 lb. per minute of 
running time. This would be 450 x 40 х 1°73 х 95 (p.f), or 
29:58 KW., or at 1 per cent. per KW.-hour cost nearly 4 cent— 
say, ld.—per lb. of rock removed. The single-phase arc did not 
show quite such good reaults in terms of kilowatts for lb. of 
rock removed. With D.c., 500 amperes at 30 volte, or 15 KW., 
removed 6 lb. of rock in five minutes, or at the rate of 1 lb. per 
minute. With the previous power cost assumption, this amounts 
to } cent per lb. of rock removed. i 
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NEW ELECTRIC AI. DEVICES, FITTINGS, 


AND PLANT, 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


The Ediswan " Breakfast Cooker. 

This cooker, fig. 1, as its name implies, bas been specially 
designed to meet the growing demand for an effective, and at 
the same time inexpensive, apparatus for cooking light meals. 
It consists of two parts, namely, a griller and a boiling top. 1t 
will boil the kettle for tea or coffee whilst grilling the bacon, 
and there is ample space for plate-warming purposes. 
Strength and simplicity have been aimed at in the design. 
It is constructed throughout of cast iron finished black and 
relieved with bright mouldings. The boiling top is nickel; 


‘the whole cooker is quite easily cleaned. The overall dimen- 


sions are 9.75 X 8 X 12.5 in., whilst the size of the grilling 
space is 9 in. X 7 in. The boiling top is 10 in. X 8.25 in. 
Current consumption is low, the grill taking 1,000 watts (or 
1 unit per hour) and the boiling top 750 watts (or 0.75 unit 


Fic. 1.— BREAKFAST COOKER. 


per hour). Each cooker is provided with a grilling pan and 
grid and two switches of the usual tumbler pattern. This 
cooker is being put on the market by the EDISON SWAN 
Evectric Co., LTD., Ponders End, Middlesex. 


~ 
A New Electric Battery Locomotive. 


We give below some particulars of a new storage battery 
locomotive, of the Jeffrey Manufacturing Co.’s manufacture, 
of which Messrs. Huen Woop & Co., LID., 65, Fenchurch 
Street, E.C.3, are sole agents for Great Britain, that recently 
underwent hauling and shunting tests at Manchester. The 
machine in ugestion, fig. 2, is fitted with 2 40--н.р. motors with 
centre cab control; it is designed for a track gauge of 56.5 in., 
the overall width of the locomotive being 8 ft. 8 in., the length 
over frame 16 ft. 5 in., and the height of frame above rail 
58 in. The wheel base is 60 in., the diameter of the wheels 
36 in., and the diameter of the axles 4.5 in. The chassis nor- 
mally weighs about 20,000 lb., and the battery, composed of 
220 А-6 Edison cells, about 5,000 1Ь., which brings the total 
approximate weight of the locomotive up to 12.5 tons. 

‘he frame is made of structural steel, and the buffers and 
draw-bars are arranged to suit those of the cars that the loco- 
motive is to haul. The driving steel-tired wheels are pressed 
on and keyed to open-hearth steel axles which are finished 
all over and without shoulders. The journal boxes have deep 
oil wells and ample room for packing, and the bearings are 
of bronze of sufficient size to be subject to no more than 
250 lb. pressure per sq. in. The locomotive is arranged with 
inside wheels; the journal boxes are removable from the out- 
side without dropping the wheels. The journal box lid is 
bolted to the journal box, and the inside of the lid 1s pro- 
vided with hardened steel plate to take the end thrust of 
the hardened steel pin in the end of the axle. The brake is of 
the automatically locking screw type having sufficient braking 
effect to lock the drivers; the brake shoes are arranged to be 
readily accessible for removing and replacing. Straight air- 
brake equipment is provided. Four sand boxes fitted with 
positive acting self-closing valves are provided, and arranged to 


be operated in pairs by levers within convenient reach of the 
motorman. | 

The motors are of the enclosed multipolar type; the field 
frame is made of steel having laminated poles bolted to it. 
The field coils are insulated with mica and asbestos, com- 
pletely enclosed in moisture-proof coverings, and рое 
with insulating compound. The armature is of the drum- 
wound type. The coils are placed in troughs of insulating 
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material in the slots in the armature core. Special treatment 
was given the armature windings to render them durable 
under the service they will be required to perform. The 
commutator bars are of hard drawn copper, insulated with 
mica of proper hardness to wear evenly with the copper. 
Arrangements for lubrication are conveniently accessible, and 
doors are provided in the motor frame for inspection of the 
brushes and commutator. All gears are of steel with involute 
cut teeth, enclosed in dust-proof cases and run in oil. 

The controller is of the magnetic blow out type, and all 
parts are arranged for ready inspection and cleaning. The 
reverse and operating cylinders are interlocked so that the 
motorman cannot turn the reverse cylinder without first turn- 
ing the operating cylinder to the '' off” position, and cannot 
turn the operating cylinder from the “ off position until the 
reverse cylinder stands in one of the operating positions. A 
suitable switch is incorporated in the reverse cylinder, which 
has four running positions, viz., in series, ahead and reverse, 
and in parallel, ahead and reverse. 2 | 

A “Sangamo” ampere-hour meter with plain circular dial and 
contact at zero, equipped with resetting device, for automati- 
cally operating a shunt trip circuit breaker for opening the 
circuit upon the completion of the charge is mounted on the 
locomotive. The locomotive is protected from dangerous over- 
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Tia. 2—A New ELECTRIC BATTERY Lj0COMOTIVE. 


loads by an epciosed cartridge type fuse; it is wired with n.r. 
rubber-covered wires and cables and all controls are fitted 1n 
the all-steel cab located at the centre of the locomotive. | 

In the series of tests referred to the total distance run light 
was 1.36 miles, and on load 1.73 miles; 544 tons were moved, 
the ton-miles run amounting to 75.08. The total consumption 
reached 30 amp.-hrs., and the cost per ton mile, calculated on 
the basis of 1.5d. per B.T.U., worked out at 0.12d. 

The speed of the locomotive in series is 1.5 M.P.H. and !n 
parallel 5 u. P.. The cost of charging the accumulators, 
90 amps. at 210 volts for 6 hrs., or 113.4 B.. F., at 1.54. per 
B. T. . equals 14s. 24. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Sgrton-Jones, O'DkLL AND 
SrEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


1919. 


20.820. Receiving perforators." Eastern Гі.ксткіс Со. August 25th. 
20,830. Extensible electric lamps for motors, &c., vehicles.” Bis Jy 
Grigsby. August 25th. 


20.877. *' Electric lighting apparatus for cycles, Фс. C. von per Wer. 


August 25th (Switzerland. September 19th, 1918 

20.883. Electric incandescent lamps " D. Lety and NAaMLonze VaNNoor 
Scr PHILIPS GLOELAMPENFARRIEKEN August 25th 

20.885. Electrical alarm or door securi!" devices.“ К. Krone. 
August 25th 

20.892. '' Electric switches. A. S. Совттт. August 26th. 

20.901. Safety circuit breaker for overhead tramway wires.“ A. E 
Finriay. August 26th 

90.909. “ Eliminator of atmospheric discharge, Ke, for wireless tele- 
graphy.” E А. Brrios and A. H. Braxtom. August 26th. 

20. 904. Emergency lamp for interior of motor head lamps, &e." B. S. 


Evens. August 26th. 

20,912. “Implement - for use with 
Coorer. August 26th. 
20.920. Storage 

August 26th 


telephones." Н. 


automatic disk 


batteries.“ Ww H. Ducean and W. GARDINER. 


20.946. Switch for closing electrical circuits.“ E. F. W. Т„ЕРОВ, 
August 26th 
20.060. ‘Telephone exchange systems," G. Deanin and Western ELECTR:C 


Co. August 26th. 


20,983. *'' Microphones." W. K. L. Dickson. August 26th. 

20,986. ©“ Electric ignition for internal-combustion engines.” 
KENNINGTON. August 26th. 

20.994. Electric furnaces.” T. A. D. Lawton. August 27th. 

20.995. Hand-operated controllers for electric motors." R. G. CUNLIFFE. 
August 27th. 

21,013. *'' Thief-proof high-tension switch for automobiles." V. C. E. 
ManrEN-GwiLLIAM. August 27th. 

21.025. Telephone switch board and plug fittings." NAAMLOO7E VANNOOT- 
Schar NEDERLANDSCH ‘THERMO-TELEPHOON  MaarscHarriJ. August 27th. (Ger- 
many, August 27th, 1918.) - - 

21.037. Arc lamps for photography, &c." B. J. Нлл. and C. F. G. 
THORKELIN. August 27th. 

21,049. “ Electric kettles, &c.““ A. S. Forp. August 27th. 

21,052. “ Sparking plugs." B. D. BeLLamy and Susurgan Motors, Lorp. 
August 27th. 

21,056. '' Magnetos." J. Go De- Hut. August 97th. 

21.067. Operating mechanism for clectric generators or magnetos."" 
SrLiTDORF. ErgcrRICAL. Со. August 27th. (United States, January 16th, 1915.) 

21,070. '' Electric telegraph stems.“ Western Exvectric Co. (Western 
Electric Co.) August 27th. 

21.089. Dynamo electric machines." Baron CLIFFORD oF CHUDLEIGH. 
(W. H. Clifford.) August 27th. 

21,104. '' Automatic excitation regulator for electric machines." J. T. 
Irwin and A. Ruston. August 28th. . 

21.113. Connectors for wires and electkical conductors." J. A. Harn. 
August 28th. . 

21.120. Fly-whee! magneto: devices for internal-combustion engines." F. 
PouwTNEY and VILLIERS Ens nrertnc Co. August 28th. 

21,124. '' Apparatus for remagnetising magnetos." S. Woop. August 28th. 

21.151. Wireless telegraphy, &c." Western ELECTRIC. Co. (Western 
Electric Co.) August 28th. 

21.159. Electric telegraph systems.” C. P. Ryan. August 28th. 

21.168. Electric accumulators.” J. H. RUNBAKEN. August 28th. 

21.179. Ignition magetos for internal-combustion engines.” Е. Вогт 
TRA B. STABILIMENTO Greco Minanese. August 28th. (Italy, September 17th, 

91,189. *'' Electrically controlled throttle, &c., valve in internal-combustion 
engine." P. V. Ромул. and P. F. Ѕмітн. August 28th. 

1915) " Magnetos.” Акил & Co. August 28th. (Italy, August 29th, 

21.199. Apparatus for converting heat into electrical energy. F. E. 
Reeton. August 28th. 

21.219. Casings for electric storage batteries." М. Arosio. August 28th. 
(Italy, August 28th, 1918.) 

21.935. “ Device for reducing effect of vagrant and interfering waves on 
wireless telegraphy receivers." F. J. Lane. August 29th. 

21,258. '*Galvonometers, &c." L. Jonnson. August 29th. 

21.272. Electric cable mountings for use on motor vehicles, &c." R. W. 
MavpstLaAv and Stanparp Motor Co. August 29th. 

21.293. Regulating systems.” British THomson-Houston Co. (General 
Flectric Co.) August 29th. 

21.312. Tenition device for 
WiLLIAMS. August 29th. 

21.322. Dynamo electric machinerv," T. L. R. Coorer. August 30th. 

21,397. ‘ Electric lamp holders, fitments, &c." W. Preston and W. 
Sanvers & Co. August 30th. 

21.334. Storage batteries," E. R. Royston. (Federal Storage Battery 
Co.) August 30th. 

21,340. '' Moving brush gear." 
GRarrON. August 30th. 

21.342. Electric are furnaces.” А. P. Heyen. August 30th. 

21.363. Combination locking device for switches of magnetos of motor 
vehicles," S. Erion. August 30th. 

21.392. Railway traffic controlling systems." McKenzir_ Howtrann & 
WestincHouse Power Sicna Co. August 30th. (U.S.A., May 2151, 1918.) 


W. ©, 


internal-combustion 


engines." К. А. 


GraFton Dynamos, Ltp., and W. Е. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 


1,301. INcaNpeSceENT FLECTRIC LAMPS. А. McCullum. August 22nd, 1918. 
(130,625.) 

3.480. COMBINATION OF TELEGRAPH AND TELEPHONE APPARATUS. L. E. Austing. 
February 27th, 1918. (130,641.) 

3.496. DYNAMO  KIECTRIC MACHINES. G. 
(Divided application of 18,387/16.) (130,642 ) 

3.497. DYNAMO ELECTRIC MACHINES. G. 
(Divided application of 18,387 /16.) ((130,643.) 

9.721. EANS FOR STARTING INTERNAL-COMBUSTION ENGINES. Vickers, Ltd., 
J. Etchells and C. Н. Stedman. March 2nd, 1918 (130, 655.) 

3,722. SwITCHES FOR CONTROLLING ELECTRIC MOTORS. Vickers, Ltd; J. 
Etchells and C. H. Stedman. March 2nd, 1918. (130,656.) 

3.913. Акс Lamp. L. Mauclaire, A. Garbarini and G. Gautier. October 
13th, 1917. (130,663.) 

4,057. "VAKIARLE CONDENSERS FOR WIRELESS TELEGRAPHY AND TELEPHONY. W. 
Н. Fdbridge and E. E. G. Boite. March 8th, 12318. (130,667 .) 

4,333. INDUCTIVELY UNTAPPABLE TELEGRAPH. A. Morse. March 12th, 

January 20th, 1917. 


Plaisant. june 22nd, 1917. 
June 23nd, 1917. 


Plaisant. 


1918. (Cognate application 5,798/18.) (130,679.) 

4,419. ELECTRIC SWITCHES. Siemens Schuckertwerke. 
(114,161.) 

4.527. MOUNTING ELECTRODES OF ELECTRIC FURNACES. C. Є, Gow. March 
14th, 1918. (130,687.) 

4,758. DYNAMO ELECTRIC MACHINES. G. Plaisant. March 18th, 1918. (Addi- 
tion to 18,387/16.) (130,700.) 

4.841. ELECTRIC arc FURNACES. British Thomson-Houston Co. and J. J. 
Ash. March 19th, 1918. (130,703.) 

7.693. ELECTRIC HEATING QUILTS, BLANKETS, OR THE LIKE. R. O. de K. Hall 
and H. A. Duxbury. May 8th, 1918.  (130,710.) 

11,076. Macnetos. Splitdorf Electrical Co. December Ist, 1916. (118,096.) 

12,551. SrARKING PLUGS FOR USE WITH INTERNAL-COMBUSTION ENGINES, I E. 
Barrows. August Ist, 1918. (Cognate application 317/19.) "xar tage 

12,669. CONSTANT CURRENT DYNAMOS. Trier’ & Martin, V. A. rier and 
S. Smith & Sons. August 2nd, 1918. (Addition to 1,652/10.) (130,740.) 

12.670. ELECTRIC TRACTION SYSTEMS EMPLOYING A CENTRE GRIPPING RAIL. G. 
N. Fell. August 2nd, 1918. (130,741.) 

12.707. IGNITION SYSTEMS FOR INIERNAL-COMRUSTION ENGINES. A. Н. Midgley 
and C. A. Vandervel! & Co. August 3rd, 1918. (130.749 

12.749. ELECTRIC ACCUMULATORS OR STORAGE BATTERIES. J 
August 6th, 1918. (130,752. 


F. Hutchinson. 


12.828. RECORDING APPARATUS FOR ELECTRIC CURRENT  TMPULSES. British 
Thomson-Houston Co» (General Electric Co.) August 7th, 1918. (130.762. 
12.900. LoOcALISING APPARATUS «FOR USE WITH X-RAYS. E. C. Roberts; 


August 8th, 1918. (130,773. 

13.026. MANUFACTURE OF ELECTRODES FOR SOLDERING AND DEPOSITING METALS 
RY THE ELECTRIC arc. Alloy Welding Process, Ltd., and E. Н. Jones. August 
10th, 1918. (130,782.) 

13.231. PROCESS FOR ELECTROLYTICALIY SEPARATING NICKEL FROM COPPER. G. 
A. Guess. August 14th, 1917. (118.629 \ 

14.235. ELECTRIC arc FURNACES. J. Bibby. September 2nd, 1918. (130,816.) 

15.508. FIELD MAGNETS OF DYNAMOS AND MOTORS AND THEIR METHOD OF CON- 
STRUCTION. G. Kent, Ltd., and A. Н. Avery. September 24th, 1918. (130.835.) 

15.700. TELEPHONE APPARATUS FOR USE ON ONE COMMON LINE. Aktieselskabet 
Elektrisk Bureau. November 15th, 1917 (120.720. s 

16.918 SYSTEMS OF RLECTRIC MOTOR CONTROL. British Thomson-Houston Co, 
(General Electric Co.) October 16th, 1918. (130,850.) 
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EMPLOYMENT FOR THE DISABLED. 


IN spite of all the efforts that have been made to train 
disabled fighting men and secure for them suitable employ- 
ment, there still remains a large number—estimated at 
100,000—who have not yet been absorbed into industry. 
About half of these are awaiting their discharge from 
hospital, and some 50,000 are now in search of a remunera- 
tive occupation. 

We have always urged that these men, who have under- 
gone such heavy sacrifices for their country, have an 
imperative claim not, merely upon our sympathy, but upon 
our active and personal assistance in their search for means 
of livelihood, and therefore we cordially welcome the 
proclamation issued by the King on Monday last, calling 
upon every employer of labour to give employment to a 
fair proportion of the disabled men. We have no doubt 
that the attention thus directed to this very pressing subject 
will result in the provision of openings for the men referred 
to. Some 700,000 had already been taken into employment, 
and many employers had made themselves responsible for a 
far larger proportion than the one in 20 suggested ; it may 
be that the remaining 100,000 include many of the more 
severely injured men, for whom it is very difficult to find 
suitable posts, but we confidently anticipate that in no long 
time the comparatively small residuum will have been 
provided for. While this is decidedly a case where “ virtue 
is its own reward,” the employer who loyally shoulders his 
share of the burden is to be granted the privilege of using 
а Seal of Honour” in token of the fact, and this will 
undoubtedly carry a good deal of weight, both with the firms 
concerned and with their cliente. 

It is especially important and satisfactory to note that 
the Trade Unions, always suspicious of any attempt to 
introduce new hands into existing trades, and in some cases 
openly hostile towards the schemes that have been devised 
for the assistance of disabled men, have in this instance 
dropped their latent opposition, and express their sympathy 
with the movement. It is said that they feared that sound 
men would be thrust out of employment to make room for 
the disabled ; that the latter would be utilised to depress 
wages, and that unskilled men would be put on work 
properly allotted to skilled men. Ample safeguards have, 
however, been provided to meet all objections, and the 
Ministry of Labour has discussed the matter during 
recent weeks with all the big Trade Unions, in order to 
ensure the success of the scheme. We understand that 
none of the Unions rejected the proposals, though several of 
the larger bodies have preferred to carry them into effect on 
lines laid down by their own executives. An appeal is 
made by the Ministry to the local officials of Trade Unions 
to carry out the arrangements to which their executives 
have given their approval, and to receive the scheme in a 
friendly spirit. We are glad indeed to see in the Times 
that Mr. J. O'Grady, M. P., secretary of the National 
Federation of General Workers, said that * We owe such a 
debt to these men that their employment must not be 
calculated in terms of money.” That is the spirit that 
should rule us all in this matter. They have already done 
their great work, and their injuries remain as an investment 
so to speak, upon which it is the duty of the whole nation 
to pay the dividends—partly in the form of State pensions 
but partly, also, in the form of wages. 


] | D 
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THE present abnormal condition of 


" m things as regards high (and increasing) 
end cost of material, labour, and all else, must 
Companies, Sooner or later produce a critical state of 


affairs for small electricity supply com- 
panies. There are a large number of isolated company 
undertakings of less than 500 Kw. in various parts of the 
country. The increase in running costa is an item of greater 
seriousness for them than for large undertakings. Their 
output is so limited that even a large percentage increase in 
the charge per unit does not compensate for the blocks of 
increased costs appearing at the end of the year in their 
revenue accounts. Farther, the increased cost of plant and 
mains will sooner or later put a stop to their development. 
In а small undertaking the margin between profit and loss 
is in absolute figures very small indeed, and the present rises 
in prices mus: shortly make the situation almost impossible. 
In the earlier years of the war, the Board of Trade assisted 
some of these companies by granting a material increase in 
their statutory charges under the Electric Lighting 
Acts, but the introduction of the Statutory Undertakings 
(Temporary Increase of Charges) Act precluded further 
concession being mude under the former Act, with the 
result that adequate relief is not now forthcoming. 
Whether the Electricity Commissioners will be in a position, 
when they have the powers of the new Electricity Bill in 
their hands, to give relief, is a question ; that certain small 
companies may benefit by the various district schemes that 
will be formulated is possible. But all this will take time, 
and meanwhile, the small companies have a hard struggle to 
make both ends meet. 


THE engineer is responsible for a vast 
The amount of the noise in the world, and 
ars da equally with the general public, he suffers 
of Nolse. Д . 
from the discomfort and mental fatigue 
which it produces. In fact he often suffers more acutely 
than the layman, for in addition to the physical assaults on 
his tympana of & noisy tramcar or a squeaking wheel, his 
engineering instincts are affronted by the mechanical 
inefficiency and destructiveness which the sounds denote. 
Useless in itself, like pain in the animal world, noise may 
serve the purpose of calling attention-to conditions which, 
unchecked, would lead to disaster. The roar of a badly- 
constructed gear drive indicates a state of affairs which will 
prematurely terminate the life of the mechanism, and 
cavitation noises in a pump similarly warn the initiated 
that the impeller will come to an untimely end. Noises of 
this kind, therefore, cost money to produce, not only hy 
the destruction of machinery, but also on account of the 
inefficiency of working which the noise denotes. The 
earlier types of motor-omnibus on the streets of London 
were said to have been withdrawn because “the noise they 
made could not be produced for 11d. per mile," and there 
is much wisdom in the statement. 

Many kinds of noise, of course, do not indicate a serious 
mechanical loss or inefficiency. The din of a boiler shop, 
and the racket of a shipyard, are cases in point. The effect 
of such noises on cost is an indirect one. Quietness would 
not bring about any noticeable saving in power or material, 
but it would no doubt bring about an increase of pro- 
duction by increasing the comfort and endurance of the 
workers, facilitating the transmission of orders, and possibly 
by reducing accidents. However, even when noise cannot 
be shown to be actively injurious, it is to be condemned on 
account of its very uselessness. The production of noise 
is an infringement of the rights of everyone unwillingly 
subjected to it; and, in extreme cases, the law can be 
invoked in support of such righta. 

Since artificial noise is so constant and exasperating a 
condition of our daily life, it is rather curious that no 
Serious attempt has been made to define permissible noises 
on a scientific basis. Public motor vehicles which are too 


noisy are ordered off the streets by the police, who depend, 
we believe, entirely upon their own judgment and common 
sense in taking action. Tramcars, however, appear to enjo 

immunity from such control, and may thunder along wit 

an intolerable din. Certain kinds of noise are permitted, 
while others are forbidden, yet no one can define either the 
intensity or the pitch of a sound in relation to ite legiti- 
macy. Devices exist for the measurement of electricity, 
heat, or light to any required degree of accuracy. The 
intensity and distribution of light in our streets and rooms 
can be readily determined by means of the photometer, but 
nobody yet has devised an instrument for rendering a 


corresponding service as regards sound. The student of 


acoustics busies himself with musical notes and their pro- 
perties, and the really practical problem of measuring 
every-day noises is entirely neglected. 

The absence of any method of specifying sounds, either 
by comparison with some easily reproducible standard 
sound, or in some more fundamental manner, is a greater 
drawback than is often realised. For example, when an 
observer has learned for himself to distinguish the sound 
made by a submarine amid the chaos of water-noises 
heard in the hydrophone, there is no way in which he can 
record his knowledge or impart it to any other person. 
Similarly, the cry of the cuckoo or the song of the 
nightingale would be sounds irrecoverable as the note of 
the dodo with the extinction of the species which uttered 
them. The gramophone, it is true, will preserve some 
sounds for us with reasonable fidelity, but it affords no help 
to anyone wishing to impart the idea of a sound to another 
man by words or. writing. Something much more funda- 
mental is wanted, which will represent the air vibrations 
either visually, as a graph, or to the intelligence by means 
of numbers. In these days of refined physical measure- 
ments, it should not be impossible to devise something of 
the kind required, so that the investigator could study 
sounds of all kinds in a quantitative and, therefore, scientific 
manner, and the engineer could attack the problem of noise 
from the standpoint of a definite knowledge of the particular 
features which render certain sounds objectionable. 


THIS week the memory of James Watt 
and his work has been appropriately 
honoured by a great meeting of engineers and scientists at 
Birmingham, where for so many years he lived and laboured, 
until, just one hundred years ago, he was called to rest. 
While Watt was not, as some seem to suppose, the inventor 
of the steam engine, he was the author of epoch-making 
improvements in its construction, and reduced the coal con- 
sumption from 20 Ib. to 6 lb. per H. P.-hour. That was 
well over 100 years ago; yet, with vastly more efficient 
methods and apparatus for research, the armies of investi- 
gators who have followed in his footsteps have only 
succeeded in repeating his achievement —there are few 


installations that can boast of using less than 1:8 lb. of 
coal per H.P.-hour to-day. But we know that even that 


James Watt. 


, amount is ten times as great as it would be if we could 


attain to an efficiency of conversion of 100 per cent. (on 
the pre-war basis of 14,000 B. TH. u. per Ib. of coal). 

Truly there is still a great deal to be done, and we sadly 
need another Watt to show us the way to the acme of 
economy. 

But let us not forget, in contemplation of Watt's most 
famed achievement, that he was а profound thinker and a 
prolific worker in many other fields besides steam 
engineering ; he was an able civil engineer, an instrument 
maker and inventor of great skill, and a philosopher. To 
him we owe the origin of the decimal system of weights and 
measures, while the list of his mechanical inventions covers 
an extraordinarily wide range. 

Most appropriately the chief memorial that is contem- 
plated is a Chair of Research at Birmingham University, 
of which the first task would be to carry on his great work 
of economising fuel, and we wish success to this worthy 
scheme while we pay homage to the memory of one of our 
greatest engineers. 
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THE PRODUCTION OF ELECTRO-MEDICAL APPARATUS IN GREAT BRITAIN. | 


By CUTHBERT ANDREWS. 


(Concluded from page 325.) 


So far we have considered only the production 
of appliances for generating and utilising X-rays, 
but we now pass to the wide range of apparatus 
which is included under the heading of '' Electro- 
Medical." This comprises instruments for all forms 
of treatment of disease by electric currents, and 
embraces appliances capable of administering 
different classes or qualities of current as indicated 
by experience to be the most suitable for different 


Fic. 8.—UNIVERSAL APPARATUS FOR THERAPEUTIC PURPOSES. 


pathological conditions; apparatus for the utilisation 
of the curative properties of light and heat, fat re- 
ducing apparatus, &c. 

It has long been known that the oscillations of 
zther within the body, when absorbed, develop heat 
and increase the internal temperature of the bodv. 
The electric current also in passing through the 
human body experiences resistance resulting in à 


Ето. 9 -THERAPEU TIC ArparatTis wittR WATER RESISTANCE. - 


transformation of energy which develops the so- 
called Joule’s heat. In all these cases, however, 
only a slight development of heat, and, therefore, 
only a slight rise of temperature, takes place. 

A much greater development of heat is caused, 


however, when suppressed electric waves of high. 


frequency are passed through the body. In diather- 


Fig. 10.—SmaLL APPLICATOR FOR HEAT AND LIGHT 


mic treatment this process is now utilised in various 
therapeutic applications. 

One of the most useful of these appliances is the 
machine known as the universal apparatus, a type 
of which is the plurostat (fig. 8). This consists 
essentially of a double wound motor which, while 
working from the ordinary mains, acts as a generator 
maintaining a voltage of 60 to 80 volts. Thus the 
risk of shocks to the patient is reduced to a mini- 
mum, while the pressure is sufficient for all purposes. 
Such a machine is employed for galvanisation (for 
ionic medication, electrolysis, electrical massage, 
treatment of neuritis, rheumatism, &c.), sinusoidal 
faradisation (for stimulation of muscles), cautery, 
and lighting of various types of electric lamps used 
in surgical explorations; while the motor may be 
used as an ordinary source of mechanical power, 
and employed as a drive for drills or burrs, vibratin 
attachments, or even for fans or centrifuges. It will 
be seen that an enormously wide field of work is 
thus covered, and in connection with the after treat- 
ment of the wounded much has been done by elec- 
trical means. Drugs and medicaments are intro- 
duced into the system by electrolysis, stiffened joints 
are benefited, muscular and nervous affections re- 
lieved. 

An interesting variation of the machine described 
above is the appliance shown in fig. 9. This consists 
of a vessel containing water into which the main 
current is conducted by two electrodes placed on 


TREATMENT. 


Fie. II. RADIANT Herat Ber. 


opposite sides of the vessel. At right angles to 
these two electrodes a second pair of electrodes is 
placed in the water; these are connected to the 
patient. As long as the two electrodes, which we 
will call “patient electrodes, remain at right 
angles to the two electrodes, which we will call 
'' supply ” electrodes, no current will be obtained, 


956 


as the electrical potential in this equidistant position 
will be zero. The supply terminals (-- and -) аге 
mounted on a disk of vulcanite, arranged so that 
the disk is free to rotate over a graduated celluloid 
scale. If this disk is now rotated from its right 
angle or zero position, any desired current can be 
obtained from minimum to maximum by the most 
gradual increase. If it is desired to reverse the 
polarity of the current leading to the patient, the 
disk is brought back to its zero right angle position 
and then rotated in the opposite direction; by moving 
the lever backwards and forwards over the scale an 
undulating reversing current is obtained. The 
frequency of these undulations can be increased or 
decreased by varying the speed at which the lever 
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tainers, ranging from a small case for the treatment 
of an arm or leg (fig. 10) to a complete bed in which 
the whole body may be subiected to the “‘ radiant 
heat effect (fig. 11). Benefits appear to have 
accrued in such varied cases as gouty and rheumatic 
conditions, stiff joints, contusions, and sprains, mal- 
nutrition, feeble circulation, chilblains, and neuras- 
thenia. І 

Опе of the most ingenious and interesting uses to 
which electricity has been turned is as a means of 
reducing fat in the human subject. The inception 
of this idea is due to Prof. Bergonie, and the 
present complete apparatus has been beneficially 
modified by British medical men and British manu- 
facturers in co-operation (fig. 12). Briefly, the 


action is as follows: А! specially wound induction 
transformer is provided, designed to produce a 
maximum of muscular contraction with a minimum 
of sensation. With this is operated an interrupter so 
arranged as to produce interruptions without spark- 


Fic. 15.—WELDED STEEL JOINT IN AEROPLANE FRAME. 


Figs. 13, 14 AND 15.—RADIOGRAPHS OF WELDED JOINTS. 


is moved. This device has the great merit of sim- 
plicity with resulting economy in upkeep, and port- 
ability, the weight being only 7 lb. Patients can 
therefore be treated in bed or in their own homes. 
For faradisation a small attachable induction coil 
is employed in conjunction with the apparatus. 
Treatment carried on entirely by the action of 
light and heat (the so-called ‘‘radiant heat system) 
has also a wide sphere of use. In this system it is 
claimed that the actinic rays are reduced to a mini- 
mum, while the heat rays are utilised for stimulation 
of the tissues, and to increase the oxygenation of 
the red corpuscles. This method of using a number 
of lamps obviously permits of the treatment, being 
localised, and thus we have various shaped con- 


ing, and at known and controllable intervals. The 
patient is placed on a couch or chair which consists 
essentially of large sheets of metal, thus bringing 
considerable surface areas of the body into electrical 
contact. These metallic surfaces are covered with 
wet towels or lint, and are connected to the trans- 
former, via, of course, a switchboard, which latter 
is of a special character having a number of rheostats 
and commutators which allow of a minutely selected 
current being employed. The source of power is 
the ordinary house service, and the patient having 
been suitably arranged, the treatment is commenced. 
Naturally the exact procedure varies with the ¢ase 


. under treatment; but, broadly speaking, it consists 


of the administration of a modified faradic current 
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which causes а rythmic muscular contraction. It 
is found that the result is the speedy reduction of 
adipose tissue, and a healthy stimulation of all the 
bodily functions. <A further elaboration is the syn- 
chronisation of the interruptions with the heart 
beats of the patient. This appears to be of marked 
utility where the action of the heart is abnormal, 
since the current assists in the return of the blood 
to the heart, and tends to regularise its action. 
The recent advances in the construction of X-ray 
tubes, and the corresponding improvements in ap- 
paratus for the production of the necessary high- 
tension current, have made it possible to examine 
the internal structure of steel plates and castings, 
as well as of less dense materials such as aluminium 


and wood. The radiography of thicknesses up to 


2 in. of ferrous metals has been successfully effected, 
and regular advances are being made in the know- 
ledge and technique of the subject. | 

As to uses, flaws, and blowholes in castings and 
welds show clearly. In an X-ray photograph a 
flaw 1 mm. diam. in the plate 2 cm. or 8 cm. thick 
shows very distinctly, and much smaller defects can 
be detected. Porous places show up as well-defined 
light patches. The quality of electric and acetylene 
welds can be determined. Where union is incom- 
plete the edges of the original plates can be dis- 


tnctly seen, while in a good weld, the boundary 


between the plate and the added metal vanishes 
completely. The size and number of blowholes in 
the molten portion are very plainly shown; the 
small blisters in the plates themselves show up as 
very distinct light spots, thus indicating whether 
the plates have been damaged by the heat. Different 
qualities of metals are shown by different densities 
in their images, i. e., a wrought rivet in a casting 
of the same metal shows plainly a darker image. 
Carbon, manganese, and tungsten steel all give 
images of different densities for equal thickness. 
Considerable use may be made of the rays in detect- 
ing lack of homogeneit 
tion of a constituent showing plainly as a patchy 
structure in a radiograph. 

In the examination of timber up to 18 in. thick 
‘X-rays are very useful. Internal knots, resin 
pockets, bad shakes, cracks, and grub holes are 
easily seen. Great use has been made of X-rays in 
the examination ofí inaccessible parts of wooden 
structures, such as hollow spars for aeroplanes, or 
the inner layers of plywood, where the quality of the 
material and workmanship cannot be ascertained 
by the usual methods. The purity or otherwise of 
msulating materials for electrical use can be rapidly 
ascertained, small metallic specks in fibre or mica, 
for instance, being instantly detected. 

As to apparatus, necessarily the details depend 
largely on circumstances, but the equipment will 
always consist of the same principal parts; a current 
supply, control apparatus to regulate the output, 
transforming apparatus to raise the voltage to the 
required high pressure, X-ray tubes, photographic 
plates and screens, and lastly, a support and con- 
tainer for the tube, to hold it safely in proper rela- 
tion to the object to be radiographed, and at the 
same time to shield the operator from the rays. 

The high-tension current must be unidirectional, 
and two different types of apparatus may be used 
for producing it, that is, a transformer with a rec- 
tifier, or an induction coil, and interrupter. Either 
type will do good work, and opinion is greatly 
divided as to which is the better. 

The induction coil outfit is lighter, less expensive, 
and uses less current, but the transformer machine 
is simpler to manipulate, eliminates several pieces 
of auxiliary apparatus, and makes it easier to repro- 
duce conditions. 

Examples of radiographs are given in figs. 13, 14, 
and 15. Of these, the first is a butt weld in mild 
steel. The joint is good, but the metal of the actual 
plates was damaged by, overheating. The radio- 


in alloys, uneven distribu- 


graph shows numerous blowholes occurring in the 
region where the metal was very hot but not molten. 
The metal was cut electrically along one side. Fig. 
14 refers to the outlet pipe of a radiator soldered 
to the bottom of the radiator by a round flange and 
strengthening flange of star-shaped periphery. The 
view brings out the state of the soldering, the 
darkest part showing where the solder has taken in 
both joints, the medium parts where one joint is 
good, and the light parts where the solder has taken 
on neither joint. Finally, fig. 15 relates to a welded 
steel joint in an aeroplane frame, the joint being 
six-way for circular struts and wires, and flanged 
for the rectangular main longeron. The weak spots 
in the welds are shown where marked by letters X. 

It is hoped that the foregoing may give some 
general idea of what is taking place in the realm of 
medical electrical work and radiology. Of neces- , 
sity, the references have been of the briefest nature, 
as to elaborate the detail of the work and the, ap- 
paratus employed would fill a number of volumes. 
One must realise, however, that we are only on the 
outskirts of this new science, and there is no doubt 
that the next few years will see great advances, both 
in appliances and methods, which will be, we trust, 
substantially to the relief of suffering and therefore 
to the general benefit of mankind. 

The writer wishes to acknowledge the assistance 
received from the following firms, both in the matter 
of information and the loan of blocks: Messrs. 
Harry W. Cox & Co.; Messrs. А. E. Dean & Со.; 
the Cavendish Electrical Co.; the Medical Supply 
Association; and Messrs. Newton & Wright, Ltd. 


THE DEMONSTRABLE CLAIMS OF SCIBNCE. 


A SHORT time ago the Admiralty issued, with voluminous 
and tabular appendices, the new scale of Naval officers' pay, 
and we are glad to find that this not only includes con- 
siderable increases for practically all branches of the Service, 
but also definitely recognises the very important fact that 
the Scientific branches of the Service deserve higher 
remuneration than others. | 

Speaking generally, the engineering and medical branches 
benefit more than any others from this new scale. Perhaps 
it will be best to illustrate what has happened by taking a 
few isolated cases, because it is quite impossible to arrive 
at any definite percentage rates, although an effort has been 
made to do so. In the executive branch a Commander, on 
promotion under the new scale, is entitled to £2 a day, but 
the Engineer-Commander,or Commander- Engineer, is entitled 
to £2 5s. (we notice that although it is definitely stated 
that The distinctions in pay between engineer officers of 
the old and new schemes are to be abolished," yet there is 
still a distinction of titles of Engineer-Commander and Com- 
mander-Engineer, Engineer-Captain, Captain- Engineer, &c., 
thus keeping up the very unhappy distinction between 
those engineer officers who entered under the old scheme 
through Keyham College, and those who have entered via 
Osborne and Dartmouth) We should like to see this 
distinction abolished at once, and all of them called by the 
same title; and we leave others to argue whether Engineer- 
Lieutenant is better than Lieutenant-Engineer, but as the 
Medical Branch is called Surgeon-Lieutenant, we see no 
reason why the word “ Engineer should not come first. 

To return to the scale of pay, which, after all, is more 
important than titles, we find that a Captain in the 
Executive Branch, on promotion, receives £3, and that an 
Engineer-Captain obtains the same pay, and so it goes on 
up to the Engineer Rear-Admiral, who will receive £5 a 
day, the same as the Executive Rear-Admiral. It will, 
therefore, be noticed that it is in the lower grades of rank 
under Engineer-Captain that there is a difference in pay 
beneficial to the Technical Branch. 

We now wish to turn to another question which arises out 
of this White Paper on Navy Pay, us a result of changed 
conditions. Prior to February 1st of this year, an 
Engineer-Commander received £1 4s. а day, and he is now 
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to receive £2 58., which is a very substantial increase 
indeed. Under ordinary circumstances an Engineer-Com- 
mander is about 40 years of age on promotion, so that we 
see that he obtains just over £800 per annum and a 
substantial pension after a certain number of years’ service. 
We recognise the fact that this man entered the Royal Navy 
under the competitive examination system, but it cannot be 
claimed that the ordinary rank and file are of any more 
exceptional ability than the average University graduate in 
engineering. We, therefore, think that it can be accepted 
in the profession that a man receiving a University training 
and working reasonably should expect to obtain at the age 
of 40 a salary of £1,000 per annum. When we consider 
other learned professions, we find that, if anything, they 
have better prospects than this—certainly as good—and, 
after all, there seems no reason at all why engineering 
should be worse off than, say, medicine and law. The training 
of an engineer nowadays involves three or four years at a 
University and the same period in a works, and although 
onr medical friends may quarrel with this statement, we 
feel free to suggest that it is quite as difficult to become 
fully qualified as a professional engineer as to become a 
doctor. But we recognise the fact that doctors have 
organised themselves much better than have the engineers, 
and for that such bodies as the British Medical Council 
deserve full praise. In this new scheme issued by the 
Government we see that the Medical branch receives greater 
benefits even than the Engineering branch. Thus, an 
Engineer-Lieutenant receives £1 per day, while a Surgeon- 
Lieutenant, on entering, receives £1 4s. a day. We under- 
stand that the Surgeon-Lieutenant, on entry, may be a 
young man who has just graduated from the University, 
and if he went in for engineering he would probably enter 
as an Engineer Sub-Lieutenant at 13s. pér day, although it 
must be stated that in the past the Admiralty has not 
encouraged the direct entry system for engineers. 

A Surgeon- Commander and an Engineer-Commander 
receive the same, but the Surgeon-Captain receives 58. a day 
more than an Engineer-Captain on promotion, and that also 
applies to the difference in pay between the Surgeon Rear- 
Admiral and the Engineer Rear-Admiral. 

Now, we do not wish to quibble very much over this 
higher rate of pay, but we do think it is a reflection upon 
the engineering profession that there should be any differ- 
ence at all. We are willing to admit that in practical 
politics there is not a great deal of difference between the 
£5 a day the Engineer Rear-Admiral receives and the five 
guineas a day which the Surgeon Rear- Admiral receives, but 
we are entirely at a loss to understand why any difference 
should exist. Both types of man reach the top of the 
ladder after many years of service, and under the new scheme 
for these Rear-Admiral Engineers, it seems that their 
training is really much more expensive than in the Medical 
Branch. Are we to believe that the British Medical 
Council or other national bodies have been more active than 
the Engineering Institutions? We have not seen the 
evidence which was given before the Committee which 
decided this question of Naval Pay. We notice that the 
Sub-Committee was composed of a Rear-Admiral, two 
Captains, a Commander, and a Paymaster-Lieutenant- 
Commander, who acted as secretary, and it would have 
seemed reasonable to suppose that a Senior Engineer Officer 
should have been on the Committee. However, we think 
that the moral of the whole business is that if these 
executive officers were convinced by the evidence that the 
engineering branch is entitled to higher pay than the executive 
branch, and if the Admiralty, which, at any rate in the 
days before Admiral **Jackie" Fisher, was none too 
sympathetic towards technical men, has approved of these 
new rates of pay, then it may be accepted as an axiom that 
they are well deserved. Further, we are delighted to find 


that this fact has been recognised by the lay Press, and we- 


cannot refrain from congratulating a journal which is 
recognised throughout this country as strongly conservative 
and a firm believer in aristocracy and caste systems, upon 
the following words, for this is what the Morning Post 
says about the new rates of pay: —“ Taken as a broad 
survey of a caste service where seniority and precedent count 
for so much, the amendments of pay and allowance hereby 
approved have been framed with a true seuse of proportion 


recent Honours Lists the Prime Minister 


and with an eye to modern ideas in regard to branches 
where tradition has been so slow until recent years to give 
place to the demonstrable claims of Science." 

We have come across, in an accidental manner, additional 
evidence of the fact that scientific men are now able to 
claim better recognition for their services than was the case 
before the war. All of the readers of this journal remember 
Mr. Lloyd George's famous statement— This is an engi- 
neers’ war," and we have no reason to complain that in 
as failed to 
recognise the obligations of the country, as a whole, to the 
engineering profession. But we are bound to say that 
there are still many people in this country who, either 
ignorantly or wilfully, cannot, understand that a treining 
for an engineer involves great expense and a long period 
of time, and therefore the individual concerned can fairly 
claim high remuneration. Not only is the training long, 
but throughout the whole of his career it is essential that 
the engineer should keep himself аи fait with the latest 
developments in his work. | 

The additional evidence which we have mentioned can 
only be given in general terms, but we have all details, 
which have reached us in a confidential manner. And this 
is the story in outline. There were advertised posts for a 

rominent educational institution, and for these about one- 

alf were for subjects such as history, economics, 
literature, &c., which generally come under the heading of 
„Arts, while others were for physics, chemistry, 
engineering, &c., commonly known as Science.“ The idea 
of the authorities concerned (mostly non-scientific men) 
was that al! of the lecturers should receive the same salaries. 
In actual practice the response to the advertisements was 
as follows :—For each of the “ Arts subjects, there were 
about 20 applicants, of whom at least half were men quite 
suitable for the short list, and there was very great 
difficulty indeed in deciding upon the best candidate, 
because they were all so good. In the Science section 
it was found that there were only two or three applicants, 
whose qualifications could not be compared relatively with 
those in the Arts section. We do not know what 
action has been taken, but we have very little doubt that 
increased salaries will have to be offered in order to induce 
suitable candidates to come forward. 

When we consider the Universities in this country, we 
notice a tendency to recognise the new conditions of living 
which the Navy has now recognised, in connection with 
the Junior appointments. Thus, in 1900, a Demonstrator 
in Engineering was offered £100 to £150 per annum, and 
now the same post carries £200 to £250 per annum. We 
notice lectureships at £350 and £400 per annum, whereas 
20 years ago, as was then pointed out in these columns by a 
„University Lecturer," there was practically no rate of pay 
between a Senior Demonstrator and Lecturer at about £200 
a year and an Engineering Professor at from £750 t9 
£1,000. Thus we see that an improvement has been effected 
in the lower grades, but we believe that it is actually the 
case that some of the Chairs of Engineering in this 
country to-day are worth less than they were 20 years ago. 
However, against that we can record the fact that two 
Engineering Professors have been appointed as Chief 
administrative officers of modern Universities—Dr. Riprer, 
who is Vice-Chancellor at Shetfield, and Sir Alfred Ewing, 
who is Vice-Chancellor of the University at Edinburgh. 
We should like to see a very definite effort made, not only 
by the British Science Guild, but by all of the combined 
influence of technical institutions, to press the claims of 
Science in administrative work. А scientific training 
and works experience i8 quite as good as, and is usually very 
much better than, any training in a pure classical education. 
We have no hesitation in saying that the great weakness of 
the British Civil Service is its unscientific outlook. The 
Foreign Office is the chief sinner in this respect, and we 
have yet to learn the true story of how Sir Arthur Steel 
Maitland was compelled to resign his office in connection 
with overseas trade. We suspect the classically educated 
Civil Servants of a contempt for trade and modern 
science. | 

We have no quarrel with classical education as a portion 
of training, but it is an extraordinary thing that if an 
engineer or scientist is unacquainted at all with English 
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literature—which is very seldom the case—he is con- 
sidered an uneducated man. But yet there are hundreds 
of Civil Servants in most important positions affecting 
the trade and general development of the British Empire, 
who are utterly ignorant of the elements of the laws of 
nature, and the why and wherefore of such obvious things 
as motor-cars and electric lamps. 

We place these facts before our readers with the sincere 
hope that they will agitate on every possible occasion, and 
use their influence with the technical institutions, so that 
not only will the Civil Servants of the future be better 
trained than they are to-day, but that scientific men as a 
whole will receive fuller recognition from the rest of the 
community of the value of their work. ‘This applies to 
the people not only of this country, but of the world at 
large. For it is only scientific knowledge that can solve 
the problems before humanity. 


ENGINE CRANKSHAFTS. 
Sour CAUSES OF FAILURE. 
By EDWARD INGHAM, A. M. I. MoH. E. 


"окка recent years, engine makers have devoted more 
attention than formerly to the design and construction of 
their crankshafts, with the result that crankshaft failures 
are not nearly so frequent as they used to be. The fact, 
however, that disastrous engine breakdowns, the conse- 
quence of failure of the crankshaft, continue to take place, 


shows that the question is one which still calls for careful . 


attention, and a brief consideration of some of the causes 
of failure will not be out of place. 

The principal causes are (1) unsuitable material; (2) 
restricted dimensions; (3) want of alignment; (4) 
fatigue ; and (5) overloading. | 

Unsuitable Malerial.—At one time, crankahafts were 
commonly made of cast-iron, and even now, there are some 
old steam engines of the beam type in use provided with 
such shafts. Cast-iron is obviously a most unsuitable 
material. It is brittle; has a low tensile strength, and is 
generally a most objectionable material for resisting the 
various stresses to which crankshafts are exposed. 

Wrought-iron has been largely used in the past, and there 
are many shafts of this material in use. Since the metal 
possesses great strength aud ductility, there can be no 
serious objection urged against it. At the present time, 
however, and, indeed, for many years past, it has been 
almost the invariable custom to make crankshafta of good 
mild steel, which is superior in strength to wrought iron, 
cheaper to make, and is very ductile. 

There are, of course, different kinds of steel shafta in use, 
such as “ Bessemer ” forged, ** Siemens-Martin ” forged, and 
* Whitworth " compressed steel. Of these, the last-named is, 
perhaps, the most suitable, but its expense prohibits its 
more general adoption. 

At present, every care is taken in the manufacture of 
steel crankshafts, but occasionally the material does not 
receive satisfactory heat treatment, whilst the chemical 
composition is not always as it should be, and within 
recent years a number of failures have been attributed to 
one or the other of these causes. Every effort should be 
made by the manufacturer to produce a forging having as 
fine a grain as possible, a crystalline structure being as far ав 
possible avoided. When the material is crystalline, there is 
& tendency to produce planes of cleavage, so that the 
tendency to fail is greater than it otherwise would be. 
Impurities of the nature of clay or sulphide are objection- 
able, and unduly reduce the strength of the shaft. A factor 
of the utmost importance is the percentage of phosphorus 
and sulphur in the steel. An excess of either of these 
elements is most objectionable, and seriously affecte the 
reliability of the shaft. 

Restricted Dimensions and | Unsalisfactory | Design.— 
Some years ago, steam engine crankshafts were commonly 
made of too small a diameter, and breakdowns from this 


cause were frequent. Apparently, designers did not take 
into account al] the various factors which influence the 


safety of a crankshaft, and they were somewhat reluctant . 


to put more metal into their designs. Repeated failures, 
however, served to satisfy them that increased diameters 
were absolutely necessary. 

When the gas engine was introduced, crankshaft failures 
again became common; probably because the makers did 
not realise that the calculations which fixed the diameter of 
а steam engine crankshaft could not be safely applied to 
the crankshaft of a gas engine. The conditions of working 
are far more severe in a gas than in a steam engine, and for 
а given power, the shaft of the former should be con- 
siderably larger than that for a steam engine. 

The determination of the stresses in gas engine crank- 
shafts is somewhat difficult and uncertain, and a maker 
must rely largely on his own experience. However, it is 
the exception rather than the rule nowadays to find & 
crankshaft of any type of engine made of too small a 
diameter. 

Whilst, as pointed out, crankshafts generally are now 
made of ample dimensions, it is nevertheless a fact that the 
shafts frequently present unsatisfactory features in design. 
A number of failures have been largely the result of 
indifference to the important question of providing large 
fillet& in the shaft. Sharp corners or sudden changes of 
section are always liable to start a fracture, particularly in 
parts exposed to fluctuating stresses, and for this reason all 
fillets should be made of us large a radius as practicable. 
In one instance we have in mind, failure of the crankshaft 
and complete breakdown of the engine were shown on 
investigation to be entirely due to a fine cut made by the 
turning tool in forming one of the fillets. III-fitting keys 
are another cause of failure, though such keys in general 
lead to fracture of the flywheel boss rather than of the shaft. 
In any case, it is important that all keys should be very 
carefully fitted. Keyways with sharp corners are obviously 
open to the objection that they are liable to start a fracture 
both in the wheel boss and in the shaft. 

Want of Alignment.—This is à common cause of crank- 
shaft failures. It will be apparent that if the shaft is not 
truly in line, severe stresses will be incurred, and if the 
defect be not remedied, a breakdown is particularly liable to 
occur. 

Want of alignment may result from a number of causes, 
as, for example, careless erection, sinking of the founda- 
tions, and unequal wear of the bearings. 

In some cases the crankshaft is supported in three or 
more bearings, and it is then a difficult matter to maintain 
true alignment. It is a somewhat common practice with 
gas engines to carry the crankshaft on three bearings, the 
outer one being entirely detached from the engine frame, 
and no special provision being made to ensure alignment. 
Such engines are always liable to be out of line, so that 
severe stresses are induced, and a breakdown in such cases 
can scarcely be regarded as a matter of surprise. 

Recent experience of Diesel engines appears to show that 
most failures are due to want of alignment of the crank- 
shafts. The four-cylinder engine especially has proved 
itself susceptible to failure from the cause in question. In 
all cases frequent testing for alignment is very necessary, 
particularly when the shaft is supported in more than two 
bearings. 

Fatiyue.-—There ате many instances on record of engine 
crankshafts having failed without apparent cause. The 
shafts have been of ample diameter, the conditions of 
working satisfactory, and no evidences of weakness or 
fracture discovered, and yet failure has occurred, often very 
shortly after a close examination of the shaft. Such failures 
are entirely the result of fatigue, or the weakening 
which iron and steel undergo in consequence of repeated 


applications and removals of stress. It seems somewhat 


strange that a shaft which is, according to calculations, 
unquestionably strong enough to resist, perhaps, four or five 
times the stresses imposed upon it, should fail without 
giving any warning whatever. But that such is the case 
cannot be questioned in view of the large numbers of 
failures which have occurred in this way. Fatigue is 
always a factor which should not be lost sight of, and 
where an engine crankshaft has been running for many 
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years, the question of renewing it, although it may show 
no signs whatever of weakness or distress, is one well worth 
consideration. The number of applications of stress 
required to produce failure «depends, of course, upon the 
range of stress; the greater the range the less the number 
of applications required. If the range of stress were 
sufficiently small, an indefinite number of applications of 
stress would not produce failure, so that by making the 
crankshaft of sufficiently large dimensions, it would be 
possible to eliminate fatigue. To do this, however, would 
mean prohibitive cost in the manufacture of the engine ; 
hence the possibility of failure by fatigue is always one to 
be borne in mind. 

À striking instance of failure by fatigue occurred some 
years ago in Lancashire. Two large steam engines were 
made by the same firm to the same specifications, each to 
drive a cotton mill. 'The conditions of working were 
identical. After working for about 20 years, the crank- 
shaft of one of the engines failed from fatigue, and within 
a very short time of this, the crankshaft of the other engine 
failed in just the same way. 

One can understand the difficulty which insurance 
companies experience in trying to induce a steam-user to 
renew а crankshaft when there are no indications whatever 
of weakness or fracture. That :ћів is sound advice in the case 
of an engine which has worked for many years cannot be in 
any way questioned. 

Overloading.—There can be no question that many cases 
of crankshaft failure are the result of continual overloading 
of the engine. If an engine is made to drive a load greater 
than that for which it was originally designed, the working 
parts are exposed to stresses greater than those which the 
different members were designed to resist, so that fatigue 
becomes a far more important factor than it would other- 
wise be, and it cannot be wondered at, under these circum- 
stances, if a breakdown takes place. 

The Importance of Frequent Inspection.—In view of 
the various tendencies of a crankshaft to fail, it is very 
desirable that, in addition to testing the shaft for alignment 
from time to time, frequent examination should be made 


for evidences of fracture. Probably the majority of the 
fractures which lead to breakdowns originate in the necks, 
where the section is smallest ; a large number occur in the 
crank webs and in the crank pin. In the case of Diesel 
engines, it would appear that the great majority of break- 
downs are the result of fracture of the webs. 

Fortunately, a fracture is generally slow to develop, and, 
with good material, may take long to become really serious. 

Close examination, with the aid of a magnifying glass, is 
necessary, and any markings should receive careful atten- 
tion. Care is, of course, required to distinguish actual 
fractures from what are really reed and dirt marks. In old 
wrought-iron shafts these dirt marks are not by any means 
uncommon, but, apart from being evidences of an inferior 
quality of metal, they need not, as a rule, be regarded as 
important defects. 

They should, however, be noted from time to time. We 
remember one case where a number of marks were discovered, 
but believed to be merely the dirt marks referred to. 
Occasional examination showed that the marks were 
gradually extending, and, some years after their appearance 
was first noted, they led to complete failure of the shaft, 
having extended right through the journal. 

Any marks running in a circular or an oblique direction 
should be regarded with suspicion, as these are of & more 
Serious nature than fractures running in a longitudinal 
direction. When such marks are discovered, it is a good 
plan to wrap a piece of tracing paper round the shaft and 
transfer the marks to the paper. The latter may then be 
applied to the shaft from time to time with a view to 
detecting any extension of the defects. 

If, during the examination of a crankshaft, any evidences 
of overheating are discovered, a particularly close search 
for fractures should be made. It is well known that where 
trouble from hot bearings is experienced, those in charge 
will sometimes throw cold water over the bearings. This 
is a very unwise procedure, as the forces set up by the 
sudden contraction are liable to severely stress the shaft. 
In & number of instances, serious fractures have 
undoubtedly been the result of this objectionable practice. 


THE MUNICIPAL TRAMWAYS ASSOCIATION. 
(INCORPORATED.) 


Tut annual Conference was opened at Dundee on 
Wednesday last. According to the official programme, 
the visitors were to be received by the Lord Provost (Sir 
W. Don, K.B.E.) and members of the Tramways Committee, 
in the Albert Gallery, after which Mr. Goodyer was to 
deliver his presidential address. Mr. Peter Fisher (general 
manager, Dundee tramways) was to give a short history of 
the city, and a paper by Councillor Kelly (convener, 
Glasgow Corporation Tramways Committee) on Where do 
we Stand ?" was to be read and discussed. On the follow- 
ing day a paper was to be read by Mr. A. R. Fearnley 
(Sheffield) on ** Motor Omnibus Services," and discussed, 
and in the afternoon the annual business meeting was to be 
held. To-day the programme includes no technical busi- 
ness; there will be an excursion on the river to Kinfauns, 
passing under the Tay Bridge, and luncheon will be pro- 
vided by the Lord Provost, Magistrates, and Town Council. 
We give below an abstract of Mr. Goodyer's address, 


Presidential Address. 


By T. B. Goopyer, A. I. E. E. (Manager, Croydon Corporation 
Tramways). (Abstract.) 


In achieving victory, tramway undertakings have played no 
siuall or ununportant part. Many of them have been engaged 
in the production of munitions in huge quantities, whilst thev 
have also provided special and greatly increased transit 
facilities for those engaged in war work. ‘They have not, 
however, been subsidised by Government funds. 

During the past 19 months we, as an Association, have had 
to deal with matters affecting our industry of a most vital 
aud important character. We have arrived at a settlement 
of some of the problems which caused us, at the time, grave 
anxiety. Referring to the application of the National Trans- 
port Workers’ Federation for reduced working hours and 
variations in conditions of labour, every credit is due to those 
&rainway representatives who had to carry out the negotia- 


— 


tious With the various parties interested, and who arrived at 
an agreement which in some respects has, for the first time 
in our history of tramway working, fixed conditions of service 
applicable to the whole of the undertakings in the country. 
Whilst it is obvious that the revised conditions of the operat- 
tng staffs will entail a considerable increase in working costs, 
it will be agreed that we have, as employers, the right to look 
in return for increased efficiency on the part of the workers 
concerned. 

All tramway systems, whether large or small, are a con- 
venience to the residents of the districts through which they 
run; the owners, be they ratepayers or shareholders, are entitled 
to their share of the benefits, and those using the cars should 
be willing to pay such fares as will give a reasonable return 
upon the capital invested. Charges for all public services-— 
railways, postal, and telegraph—have been materially in 
creased, and, in view of the better circumstances of the 
classes forming the bulk of our tramway passengers, any re- 
visions of fares which it has been necessary to make are 
umore than justified, while many others are already overdue. 

In 1902 Mr. John Young, in his Presidential Address, said : 
Municipal tramways differ as properties in so many respects 
that the same practice cannot apply to all.. . . There is, 
however, one common essential to the success of such coin- 
mercial undertakings, and, that is, that they must be man. 
uged on pure business principles." Mr. Young's opinion 
deserves, to-day, the most serious consideration of everyone 
concerned in the control of our undertakings. The tramway 
situation, two or three years hence, is likely to cause us some 
concern, when there is less money to spend on fares, and 
when operating expenditure will not be much less than just 
now. ‘The formation of the Jomt Industrial Council for the 
Tramway Industry entailed an enormous amount of labour 
upon the Executive Council, and it was a matter of consider- 
able satisfaction. to me when we inet in London in May last 
to have the constitution endorsed with a few minor amend- 
1nents. 

We have also witnessed during the year an important inno- 
vation in connection with the transport industry of this 
country. T refer to the Ministry of Transport Bill. 

Ou April 8, 1919, Sir Eric Geddes said that the reason for the 
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exclusion of the tramways was that the Government did 
not wish to be accused of taking over highly prosperous and 
remunerative undertakings, which were essentially the pro- 
perty of the community. We were apprehensive, in the nrst 
Instance, that municipal tramway undertakings would be 
seriously interfered with, but the Ministry has no intention 
of taking over the working of our tramways. 

Although the Board of Trade has done good work in the 
past, we look forward, with some degree of hope, that our 
necessities in the future will be even better looked after under 
the new administration. 

The recently issued report of the Select Committee on 
Transport (Metropolitan area) recommends the eetting up of 
& "Supreme Traffic Board for Greater London, possessing 
executive powers to control, co-ordinate and initiate, and to 
safeguard and further public interests." It is greatly to be 
regretted that, in spite of the exhaustive reports which Royal 
Commissions and Select Committees have made in the past, 
euch a Board has not been set up previously. No doubt the 
reason is due to other interests blocking the way. It is 
to be hoped, however, that the problem of London traffic will 
now be seriously grappled with. The Board will accomplish 
much, if it eliminates, to quote the Committee, '"' avoidance 
of senseless and costly competition." The view is generally 
entertained that the competition with the municipal tramway 
undertakings, except during the period of the war, has been 
aggressive in character. 

The Select Committee condemned the inequitable rating of 
tramways, and their contribution towards the maintenance 
of the surface of the roads, as compared with the immunity 
of the omnibuses from both these charges. 

The special report of the Local Legislation Committee of 

last session refers to the anomaly of the compulsion upon 
municipalities to contribute to the upkeep and the cost of re- 
construction of roads and the immunity of private enterprise 
therefrom, especially so far as motor omnibuses are concerned. 
This question, and the allied subject of rating of tram ways, 
have recently occupied the attention of the Tramways Com- 
mittee of the London County Council. They are both eub- 
jects that are ripe for re-consideration. The conditions that 
prevailed in 1870 have long since passed away—and yet we 
are tied down to the conditions of 1870. 
. The Committee commented upon the total ''lack of reliable 
information and useful data in the possession of any of the 
Government Departments, or of the transportation agencies, 
for the purpose of arriving at a correct conception of the 
science of movement in a great area like that of the 
Metropolis. 

Housing and transport in the immediate future are two of 
the most important matters which will enter into social 
politics; tramways especialy (and also railless traction and 
motor omnibuses) will play & most important part in the new 
social life and development which is about to be inaugurated 
in linking-up new housing areas with industrial towns. 

The Select Committee on Motor Traffic some years ago 
reported that: The duty of originating and accommodating 
traffic schemes and regulations is, in the opinion of your com- 
mittee, а municipal duty. The control of the streets is essen- 
tially a municipal function, and the same minds should have 
before them the question of the adequacy of the street facili- 
ties for traffic and its regulation, and the safety and con- 
venience of pedestrians.” 

rd Islington. speaking in the House of Lords on July 
315% last on the Ministry of Transport Bill stated :—'' Rapid, 
regular, and cheap tramway facilities are an integral and in- 
disvensable part of a successful housing echeme."' 

The various points I have just referred to will. I feel sure, 
have the earnest consideration of our municipalities in any 
new housing schemes which they propose carrving out. 

There can be no question that the 12 months terminating 
with this Conference will rank in the annals of the Associa- 
tion as the busiest, most strenuous, and most important year 
in its existence. 

(To be continued.) 


WATER POWER IN CANADA. 


SoME RECENT DEVELOPMENTS. 
(Concludzd from page 851.) 
A description of the great Chippawa-Queenston power de- 


velopmen(, referred to in the opening paragraphs of the last 
article. аррёагей in the June 25th number of the Contract 
Record; thie enormous engineering project is being carried 


out practicallv without the use of steam, everything being 
electrified. The estimated cost of the development is 97 
million dollars; there will be six units of 50,000 н.р. each. 
and the probable date of completion is given as 1929. The 
Hydro-Electric Power Commission of Ontario will then be 
in such a position thet it may abandon advantageously the 
nlant of the Ontario Power Co., situated in the gorge below 
Horse-shoe Falls. which the Commission secured by purchase. 

This big development was undertaken &o that two (and 
more) N. p. may be developed out of the same water which 
np to the present tima has developed only 1 Н.Р. Further, 
it is being put threngh at a time when many people enter- 
tain anticipations of a coal shortage, and at the moment 
when voung Canada (industrial) is upon the very threshold 


of an era of wonderful development. The whole enterprise 
is being carried through as a unit, the same engineers and 
officers controling the whole work, all plans being laid 
with a view to dovetailing in the various sections of the 
work—a condition that would be impossible if work on the 
different sections were being carried forward by different 
contractors. In a word, the work is one big organised unit, 
allowing of no duplications. 

The route of the big canal which will carry the water to 
the turbines at Queenston is shown in fig. 13. This route is 
about 12.75 miles long, with the intake on the Niagara 
river at Hog Island, Chippawa, about two miles above 
Niagara Falls. The tailrace is on the Niagara river about 
one mile above Queenston. The intake will be in what is 
known as the Grass Island Pool of the Niagara river. The 
mean monthly elevation of this pool varies about 1 ft. 

The normal mean elevation of Lake Erie i8 578 ft.; of Grass 
Island Pool, 563 ft.; of the proposed power house site, 247 ft. ; 
and of Lake Ontario, 245 ft. Probably no river has a more 
uniform regimen than the Niagara. The minimum flow is 
about half the maximum, and over a period of 50 years the 
maximum difference in mean monthly levels under normal 
conditions, either at Queenston or Chippawa, amounts to 
only about 6 ft. 

The intake was located at Hog Island partly on account 
of that point being just above the critical section at which 
the water begins to „speed up for its passage over the Falls. 
Another reason equally important was the use which could 
be made of the natural channel of the Welland river, which 
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Fic. 13.—GENERAL ROUTE OF THE QUEENSTON, CANADA, HYDRO- 
ELEOTRIO DEVELOPMENT. 


comprises about 4.95 miles of the route of the canal, leaving 
only about 8.5 miles to be excavated, although the Welland 
river will have to be somewhat deepened. 'The flow of the 
Welland river, which is a eluggish stream with a very flat 
gradient, will be reversed for this 4.25 miles. 

The gradients adopted for the canal average about 1 ft. 
per mile, or a total of about 8 ft. in the 84 miles of excavated 
canal. The net effective head will be 305 ft. under normal 
conditions. Of the 327 ft. normal difference in the level 
between the two lakes, only 22 ft. head will be lost—10 ft. 
between Lake Erie and Hog Island, 11 ft. between the 
intake and the tailrace, and 2 ft. between the point of dis- 
charge of the tail water and Lake Ontario. The power house 
will be located in the bottom of the gorge. The clifis are 
nearly vertical at this point, and as the gatehouse will be 
on the cliff immediately above the power house. the pen- 
stocks will be nearly vertical. and onlv ahout 450 ft. lonc. 
With this scheme of development about 30 н.р. will be ob- 
tained from each second-foot of water used, compared with 
about 14 H.P. per second-foot obtained bv existing plant at 
Niagara Falls. With 36,000, the whole treaty allotment of 
second-feet available, over 1,000,000 н.р. can be developed. 

All the excavated section of the canal will be in solid rock. 
The velocity in the reck section will be about 6 ft. per sec.. 
when the plant is under maximum load. At a point 2,400 ft. 
distant from the gate-house, the canal begins to widen into 
the forebay. the latter gradually increasing in width to 
400 ft., which will be the approximate overall length 
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of the gatehouse. The initial development provides for 
4 steel penstocks, each about 14 ft. in diameter, 450 ft. 
long; and one exciter penstock, about 5 ft. in diameter. 
Four main generating units will be installed, each of 
50,000 H.P. capacity. Both the gate and power houses are 
so designed that they may be extended whenever conditions 
warrant. The surveys for the work commenced in 1914 and 
during 1917, the construction plant was assembled on the site. 

The equipment for earth and rock excavation includes the 
three largest electrically-driven shovels ever built. They are of 
the revolving type built by the Bucyrus Co. The shovels rest 
on 2 tracks (4 rails) 30 ft. centre to centre, and are mounted on 
16 wheels. Each of the shovels has a nominal 715 H.P. upon 
a half-hour intermittent rating, weighs 300 tons, and has a 
capacity of 3,000 to 5,000 cu. yd. per 10-hours' day when 
handling earth. There are also five other electrically-driven 
ehovels and a Lidgerwood cable excavator at work. It is 
estimated that 9 million cu. yd. of earth and 4 million 
cu. yd. of rock must be excavated, besides 2 million cu. yd. 
from the river section. 

The Commission has purchased 150 cars, 7 40-ton steam 
locomotives, and 12 50-ton electric locomotives. The latter 
were built by the National Steel Car Co., of Hamilton, 
Ontario, 6 of them being constructed with General Electric 
and 6 with Westinghouse equipment. Fig. 14 shows one of 
the electric locomotives with double trolley arrangement (2 
poles on each side). The railroad lines are all electrified, the 
trolley wires being offset on one side of the track, and carried 
in clamps devised by the Commission’s line construction de- 
partment. The clamps and hangers which suspend them 
from the poles are all made up of standard material, and are 
so arranged that.the temporary use of the material does not 
injure it. Framed timber trestles are set alongside the dump 
and other temporary tracks to carry the trolley wire; the 


Fig. 14.—A 50-тох ELECTRIC LOCOMOTIVE. 


irestles are mounted on wheels or skids, and can be removed 
rapidly by а locomotive crane when it is desired to shift the 
rack. 

Leading particulars are given in the Electrical World of 
one of three 22,900-K.v.A. generators which are being built 
for the Niagara Falls Power Co. An interesting feature ог 
the үа specification is that no restrictions are placed 
on the material used or on the weight of parts. Practically 
the only requirement is that highest efficiency be obtained, 
consistent with reliability. Sufticient reactance is demanded 
to protect agairst the strains which are likelv to occur in 
operating large electrical systems due to insulation failure, 
distribution line troubles and mistakes in switching. Three 
such units have been ordered. one each from the General 
Electric, Westinghouse, and Allis-Chaliners companies. The 
latter will make both the waterwheel and the corresponding 
generator, while the waterwheels for the other two genera- 
tors will be made by the I.P. Morris department of the 
William Cramp & Sons’ Ship and Engine Building Co. 

The mechanical stresses allowed in the generator described 
are in many cases no higher than is often allowed in cast 
iron, although best steel is being used. Owing to the rela- 
tively small losses which will occur, the insulation is not 
required to withstand abnormal temperature, and the manu— 
facturer's guarantee is а 100 deg. C. machine at 32.500 K. v. 4. 
output. The insulation used is suitable for 125 des. C.. 
according to A. I. E. E. standards. The reactance of the 
generator 1s approximately 20 per cent. 

The rotor spider consists of 6 wheels, each being a single 
steel casting. The hubs are rabbeted together and are of 
such length that a ventilating space is left between the rims. 
The weight of each pole piece complete withont winding is 
5.000 Ih. The weight of copper in each field coil is 1.600 Ib., 
the copper strips being wound on edge in the usual manner. 
The upper end of the vertical shaft of the generator is 
machined for a thrust collar which takes the entire weicht 
of rotating parts. and for a guide bearing immediately below 
the thrust bearing. Only one other guide hearing will be 
provided, and that will be on the water-wheel. 


The stator spider is in four parts divided verticaly. The 
laminations may be assembled at the maker's works or the 
core may be built in the power house. The advantage of 
assembly in situ is that a continuous rim is obtained which 
may be clamped very firmly to prevent looseness and vibra- 
tion of laminations. The stator winding is of the barrel type 
with two coil sides per slot; the slots are practically of the 
same dimensions as those of the largest steam turbine genera- 
tors. The end turns of the stator windings are supported by 
bands of strong linen cord passing round supporting rings. 
This construction, in conjunction with spacing blocks laced 
to the sides of individual coils, is considered to be preferable 
to the use of rigid clamping rings. The more flexible con- 
struction reduces the risk of damaging the insulation. 

Air for ventilation is drawn in from the dynamo-room at 
both the top and bottom of the generator and expelled 
through ventilation holes in the stator spider into a casing 
which approximates to the surface of а cylinder half-way 
round the machine. This casing is connected to an outlet 
compartment underneath the operating gallery where a 
motor-driven fan is installed in order to assist air circulation 
when necessary. Fans are attached to the upper and lower 
rims of the rotor at the outer edge, and the fan action of the 
rotor will be highly efficient because of the provision made 
for passave of a large quantity of air through the rotor rim. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession, 


Meter Readers’ Books. 


Witn reference to Mr. Turnbull’s remarks concerning the 
above which appear in the Review for September 5th, may 
I suggest this form of loose-leaf which is printed for the 
purpose and used largely in America by meter readers. Ав 
will be seen the reading is marked by lines drawn on the 
dials, and then entered in plain figures in the space provided 
at the right. On the reverse side provision is made for a de- 
tailed record of the meter label, nature of the load, &c., as 
required. The pocket ring-book or binder used has a capacity 


‘for 70 sheets. It should be mentioned that the enterprising 


publishers supply an extensive line (some 92,000 so far) of 
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Meter READER’S LOOSE-LEAF NOTE Book. 


printed loose-leaf data sheets, covering all the engineering 
professions and industrial practices, together with an excel- 
lent collection of ruled blank sheets. co-ordinate papers of 
all kinds, and a monthly materials price sheet, with handy 
fing boxes. &c., which, in the opinion of the undersigned, 
comprises the most unique solution of an up-to-date packet 
book for professional men extant, and is a worthy example 
which some British pocket-book manufacturers and publishers 
aight well emulate to the mutual advantage and profit of 
both themselves and the industries concerned. 


C. A. Smith. 
Birmingham. | A. M. I. E. E. 
September 15th, 1989. 


[А similar pocket-book with loose data sheets for engineers 
was issued by: Walker's as long аро as.J910. We reviewed 
it favourably at the time, and we have the book in regular 
use to-dav. Did the American publisher get the idea from 


‘this British source?—Eps. Exec. Бех.) 
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Track Welding by the Metallic Arc. 


Our attention has only just been called to an article with 

the above title in your issue of the 5th inst., which purports 
to give а fully detailed description with figures of costs, &c., 
of the welding of rails now being carried out on the track 
of the Sheffield Corporation Tramways. The method de- 
scribed was one which, as a result of many years’ research 
and experience, was originally evolved by the Tudor Accumu- 
lator Co., Ltd., and later developed by the Rail Welding 
Co., which took over this branch of the Tudor Co.'s business. 
he welding of the track at Sheffield has been carried out 
continuously by these two firms for the last six years, and 
the work is still being done by the Rail Welding Co., both 
there and in numerous other towns in this country. 
„ Under these circumstances, it has come as a great shock to 
us to find that the author of the article should have ventured 
to publish information which he obtained without our know- 
ledge or consent, that he should have written the article 
without our authority, without showing us what he intended 
to publish, or without even having the courtesy to mention 
our name. Such a procedure is fortunately very rare in 
the technical Press, and we feel sure that in publishing the 
article, you, Mr. Editor, were unaware of the circumstances; 
it is akin to a person, who manages to obtain access to a 
works, publishing, without authority, details of a process 
he sees there. l 

We wish to say in conclusion that many of the details 
given in the article are inaccurate and incomplete. 

The Rail Welding Co. 

London, 8.W. E. JACOB. 

September 16th, 1919. 

[Certainly we were quite unaware that the publication of 
the article referred to might be detrimental to the interests 
of any person or firm.—Ebs. ELEO. REv.] 


Remuneration in British Commerce. 


It speaks little for the tongue of rumour, or for the reputed 
power of gossip, that you should not yourself have supplied 
the answer to the question implicit in your leading article of 
the 5th inst. 

Although the Society of Technical Engineers has not sought 
to publish its existence, I had thought that knowledge of its 
purpose might have reached your ears, for it is designed to 
avert the impending disaster of which you, rightly, warn 
your public. 

Our countrymen who are answerable for the design and 
conduct of manufacturing and commercial enterprise depen- 
dent on applied science may not avail themselves of State 
protection, but they may organise defence, although you seein 
to doubt 1t. 

Such of your readers as desire information as to what 18 
being done in this direction should communicate with me. 


Norman Wyld, | 
Gen. Sec., Society of Technical Engineers. 


London, S.W., September 9th, 1919. 


[As our correspondent is well aware, we are familiar with 
the existence and purpose of his society, which we described 
at some length in May last. The tenor of our leader 
was wholly in accord with the aims and Оу of that 
society, and after studying the article at which he girds, we 
are at a loss to know why he so tartly criticises it. If this 
is the way in which the general secretary of the Society of 
Technical Engineers welcomes the efforts of his friends, 
Heaven help his enemies—and his society, for he will gain 
no sympathy by such tactics.—Eps. Exec. REv.] 


Two-Stage Theatre Lift. 


Could you tell me whether a lift as described below has ever 
been constructed either in America or on the Continent, and 
what success it has had? The lift is wanted for a theatre, 
and would have to lift a portion of the stage 32 ft. by 20 ft., 
90 ft. vertically, at which height a second floor is level with 
the stage, and a scene, which has been set (on this second 
floor) while the first act was in progress, is ready to procecd 
immediately. 

If such a lift has been constructed for either electric or 
hydraulic power, can the maker's name be given? 


| Е. L. Cater. 
Hastings, September 19th, 1919. 


Fatality,.— The circumstances atteuding the death of 
James Fanghan, fitter at the Cleveland Steelworks, were 
Investigated by the Middlesbrough Coroner on the 12th inst. 
Deceased was working on a 50-ton electric crane, and was 
found in a sitting position with one foot on a live trollev 
wire. On examination, the doctor found two burns on the 
left arm and hand, which suggested that the man had 
touched two live wires. The coroner’s theory was that the 
man had stumbled and fallen against the wires. Deceased, 
added the coroner, seemed to have gone out of his way and 
thus exposed himself to danger. Artificial respiration was 
tned without result; no blame attached to anyone, and a 
Verdict of ‘‘ Accidental death was returned. 


NEW ELECTRICAL DEVICES, FITTINGS, ' 


AND PLANT, 


Readers are invited to submit particulars of new or improved | 
devices and apparatus, which will be published {У considered of 
sufficient interest, i 


A High-Voltage Transformer. 


Purdue University has been engaged in extra-high-voltage 
research investigations and tests for the past ten years. The 
present equipment, consisting of a 30-к.У.А., 220/250,000-volt 
step-up transformer, was constructed in 1909 from parts of 
the so-called million-volt transformer exhibited at the St. 
Louis Exposition. This apparatus, although not of modern 
design, has given very effective results, particularly in corona 
loss investigations on transmission lines. According to the 
Electrical World, in order that research work might be carried 
on, particularly in connection with the fixation of atmospheric 
nitrogen at extra high voltages, an extensive addition to the 
present equipment has been planned. 

A contract has been placed with the Westinghouse E. & M: 
Co. for two single-phase 135-K.v.a., 300,000-volt, 60-cycle oil- 
insulated transformers, each with provision for one secondary 
terminal being earthed to the case. The other secondary ter- 
minal is provided with a condenser-type bushing, one coating 
of which provides charging current for a crest voltmeter. The 
two transformers may be connected in series on the secondary 
side in order to provide 600,000 volts between buses. In order 
that the power and current delivered by the secondary may 
be measured, provision has been made for the insertion of a 
portable ammeter and the current coil of a wattmeter between 
one of the secondary leads and earth by means of an am- 
meter jack on the switchboard. A film cut-out connected 
across the ammeter leads offers protection from high voltage 
in case this circuit should be accidentally opened. The poten- 
tial coil of the wattmeter and a portable voltmeter may be 
connected to a tertiary coil so located in the transformer as 
to supply a voltage proportional to that of the secondary. 


To Contro! Panel 
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Fig. 1.—E.H.T. TRANsFORMY*R. Сохіко. DIAGRAM. 


The step-by-step auxiliary transformer control, although 
somewhat complicated in its connections between transformer 
and controller, was adopted as best fitted to the demands upon 
the testing transformer. The objection often brought against 
this type of control to the effect that it involves too large 
fixed steps of voltage variation is very ingeniously overcome 
in the design of this controller. A regulating transformer is 
provided with 20 secondary taps supplying a corresponding 
number of voltages to the primary of the testing transformer. 
Each of these voltages may be further sub-divided into 24 
steps by the floating secondary coil of an auxiliary transformer 
with 24 taps. In other words, the latter coil acts as а 24: 
division vernier which may be connected at will between the 
taps of the larger transformer, thereby supplying a total of 
480 equal increments of voltage to the primary of the testin 
transformer. This arrangement will be readily Ud еер 
from fig. 1. The proper sequence of connections is maintained 
by means of two control drums connected by means of a 24 
to 1 gear ratio. After the 24 taps of the auxiliary trans- 
former have been used to sub-divide the first col on the 
regulating transformer, the second drum of the controller 
steps up the auxiliary transformer to the second coil of the 
regulating transformer, &c. Thus the entire range of the 
testing transformer may be covered by means of steps of one- 
fifth of 1 per cent. | 

In order to add further to the flexibilitv of control without 
excessive complication, provision is made by means of dis- 
connecting switches for operating the two sections of the 
primary winding of the testing transformers either in series 
or parallel, for low and high voltage ranges respectively. 
One transformer only will be used for tests not exceeding 
300.000 volts, while both units, with primary coils in parallel, 
will be connected in series for the hiaber potentials. Pro- 
vision is being made for a third similar transformer to be 
installed in the future to provide for three-phase investiga- 
tions with Y-connected units up to 300,000 volts per phase 
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or 520,000 volts between lines. The new transformers measure 
15 ft. 4 in. (4.7 m.), from floor to top of high-tension terminal. 
Although the controller and auxiliary control transformers 
are located in the transformer room, remote control is pro- 
vided from the main switchboard at the higher level, from 
which the operation of the equipment may be readily watched. 
Interlocking circuits connected with the gates leading to the 
control balcony provide protection for the operators, and 
cause danger signals to be displayéd when the circuits are 
closed.. The experimental high-voltage transmission line, with 
which corona losses have been studied for several years, will 
de connected to the terminals of the new transformers through 
wall bushings. Similar bushings provide high-voltage service 
to the. lecture room and the present high-voltage testing 


ишш | | 

| e laboratory is being provided with an oil tank imme- 
diately under the high-voltage buses for insulation tests. In 
addition, & rain test for line insulators is being installed in 
the transformer room. Needle, sphere and horn-gap pheno- 
mena may very convenientl 
further end of the laboratory, where large plate-glass windows 
separate the audience from all high-voltage circuits. 


A Shoe Collector Trolley Head. 


A new type of trolley head, having a swivelling shoe in 
place of the usual wheel, has been placed on the market, 
after exhaustive tests and trials, by the BRTrAN NIA LAMP AND 
Accessories Co., Lrp., 48, Milton Street, London, E.C.2, 
for which the following claims are made: Owing to the large 
area of contact sparking is eliminated with consequently less 


Fic. 29.—TnoLLEY HEAD WITA Ѕнов Down. 


wear on the wire and overhead fittings; frogs and crossings 
are taken at a much greater speed and with less knock than 
is possible with a wheel. In the event of the head leaving 
the trolley wires, it is impossible for the head to foul the 
span wires with the usual disastrous results; this is accounted 
for by the method of mounting (fig. 2), and the shape of the 
links enabling the collector to fall clear of the overhead. 
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. Fias. 8 & 4.—TROLLET HAD 1м RUNNING Position. 
fittings. By pulling on the trolley rope the ehoe comes up 
into the running tion and aligns itself with the pole; it 
is thus easy to replace on the trolley wire. If з bamboo pole 
з used for replacing the trolley head, a short length of 
rope should be used and fastened off on the boom about 6 in. 
from the frame, thus leaving a loop for the hook on the 
pole. The new head is lighter in weight than a standard 
ewivelling head, and less tension can be used, due to the large 
area of contact. 'The cost of the shoe is less than half that 
of a standard wheel, and a shoe will outlast a wheel. Fig. 2 
shows the head with the shoe out of action, while in fics. З 
and 4 the head is seen in the running ition. As will be 
seen from the ilustrations, the trolley head is of very eimple 
design, tbe parts are few in number, of robust constructiqn. 
and withont complication. The mounting of the shoe ія 
readily underetood from the illustrations, and is euch that 
the liability of leaving the trolley wire is much less than 
-with a wheel. The shoe is constructed of a special quality 
cast iren. the two pins are of steel, and the body, ewivelling 
part. and links of gun metal. After trials of some months“ 


and safely exhibited at the 


. sistance at 20 deg. 


duration tramway engineers have expreesed the following 
opinions : No apparent deteriorating effect on the trolley wire 
or overhead gear can be detected: there is less knock than 
with the ordinary wheel when passing under section insula- 
tors, ears, or through crossings. ‘‘ As far as trials have gone 
we inust say we are very pleased with its performance.” 


A New Water Turbine. 


D. Banki, of Budapest, has devised a new . water 
turbine to bridge the gap between the higher speed 
of the Pelton wheel and the lower specified speed of the 
Francis turbine. According to the Technical Supplement 
to the Review of the Foreign Press, the new turbine can be in- 
stalled as simply as a waterwheel, and can be substituted 
for a waterwheel almost without structural alterations. It 
can be given the speed of the driven machine во as to eliminate 
gear transmission. Other advantages compared with water- 
wheel operations are low first cost, saving in space, higher 
efficiency, reduced operating and repair costs. Referring to 
fig. 5, the wheel consists of two disks carrying a series 
of cylindrical blades. The inlet is adjusted by hand, and the 
water imparts energy to the wheel both at entry and when it 
passes through the blades a second time at exit. The diameter 
of the wheel is independent of the quantity of water; the 
breadth of the wheel 1s chosen to suit the latter. Water is led 


Fic. 5.—New TURBINE. 


to the wheel at an angle of 16 deg. The outer blade angle is 30 
deg. and the inner blade angle 90 deg., so that in both places 
‘the water enters the wheel without shock. Tests with model 
wheels of the new type indicated efficiencies of 89 per cent. 
and 87 percent. The reason for the high efficiency of the wheel 
is to be found in the simple, almost loss-free passage of water 
through the blades. The kinetic energy of the outflowin 
water can be utilised to maintain an artificially lowered lev 
at the turbine. The wheel may run partially submerged 
without appreciable loss of efficiency. Where the down- 
streain level is very variable the turbine is built in an air- 
tight casing and the water is taken away through a suction 
pipe. The new turbine is recommended specially for drivi 
high-speed dynamos.—Zeits. Ges. Turbinenwesen, Nos. 91-95, 
1918; Elektrot. Maschinenbau, December 29th, 1918. 


A New A.C. Potentiometer. 


The construction, mode of operation, and use of a 
special form of А.С. potentiometer, particularly adapted 
to telephonic-frequency measurements, and which gives 
its readings in two rectangular components ‘of the volt- 
age measured, is described in the Journal of the 
Franklin Institute, for July last, by Messrs. A. E. Kennelly, 
Sc.D., and Edy Velander, A.M. The electrical connections 
of the new instrument are indicated in fig. 6. The resistance 
OA contains 50 ohms, in short coils, of Ia Ia wire, wound 


a б. К 0:50“ 
YM 23.85 mh 0 
Fic. 6. CONNECTION S OF NEW POTENTIOMETER. 


both anti-inductively and anti-condensively, and also a ehort 
length of slide wire of 0.5 ohm. The mutual inductance coil 
has two equal copper windings, each having 8.8 ohms re- 
O., and 3.9 millihenries self-inductance. 
The mutual inductance between the two windings ів approxi- 
mately 3.85 millihenries. The potential difference to be mea 
sured is connected to the terminals P P'. A vibration galvano- 
meter eerves the balance indicator. The principle of the 
rectangular potentiometer described is not new, but the form 
of the instrument appears to be new. By the use of it, 
alternating potential differences can be m 'ed, to gu- 
lar co-ordinates, up to at least 2,000 volts, with only a small 
expenditure of power. The use of the instrument shows the 
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marked influence of distributed capacitance in А.С. apparatus, 
and the importance of reducing this disturbing effect when 
measurements are made. The importance of a proper earth 
connection in the working circuit is emphasised. The poten- 
tiometer escapes the necessity of measuring the strength. of 
alternating current in either the potentiometer circuit, or the 
working circuit, provided that the relative method is used, 
and that the impressed frequency is mantained constant. 
Owing to the effects of distributed capacitance, the voltage 
distribution in a simple series resistance box, carrying alter- 
nating currents, fails to follow a vector straight-line law. 
The deviation tends to increase with the impressed frequency. 
The importance of reducing the mutual capacitance between 
the concentric primary and secondary windings of the toroidal 
induction coil, at high frequencies, is emphasised as the result 
of experimental tests. 


BUSINESS NOTES. 


Book Notices. — Electric Mains and Distributing 
Systems." By J. R. Dick and F. Fernie. Second edition. Pp. x + 
166; 162 figa. London: Benn Bros., Ltd. Price 188. net. 

"Automobile Batteries. By H. H. W. Cross. Pp. vii + 101; 
24 figs. London: E. & F. N. Spon, Ltd. Price 4s. net. 

"Electricity in the Service of Man.” By R. M. Walmsley. 
Vol. II. Technology of Electricity.” Section II. Pp. viii + 688; 
5 diagrams and 648 figs. London: Cassell & Co., Ltd. Price 
10s. 6d. net. 

Journal of the Institution of Electrical Engineers. Vol. LVII. 
No. 284. July, 1919. This issue contains the following paper: 
„Large Batteries for Power Purposes," by E. C. McKinnon. 


Openings for British Trade.—AUsSTRALIA.—A consult- 
ing engineer residing in Sydney desires to get into touch with 
United Kingdom manufacturers of power plant and acoessories, 
machine tools and machinery of all kinds, with a view to under- 
taking their representation in Australia. (Reference No. 590.) 

CANADA.—A firm of manufacturers’ agents at Montreal desire 
to represent United Kingdom manufacturers of industrial plant 
and elect.ical plant for sale on commission in Eastern Canada. 
(Reference No. 598.) 

ITaLy.—An electrical engineer, with good connections, who ів 
at present in London, proposes to start buying on his own account, 
either as sole agent or buying agent for United Kingdom firms, 
and desires to obtain agencies for electrical goods, such as lamp- 
holders, lamps, switches, cables, &c. (Reference No. 616.) 

Particulars from the Department of Overseas Trade, 73, Basing- 
hall Street, E.C. 


Import Restrictions.—At а meeting of the Leicester 
District Branch of the Federation of British Industries, on August 
29th, Mr. Frank Moore. member of the Grand Council of the 
Federation and President of the Leicester Chamber of Commerce, 
said they must continue to press for a Minister of Commerce, who 
must be a man with business knowledge. If they were dis- 
appointed with Mr. Lloyd George, what could they think of Sir 
Auckland Geddes? He was reported to be responsible for the 
statement that high prices at home had this disadvantage—they 
made manufacturers less keen to export, because they could make 
sufficient profit by selling in the home market, and that was always 
less trouble. 
man with the most elementary knowledge of British methods of 
trade. If manufacturers had intended to confine their attentions 
to the home market, they would not have paid their Colonial 
representatives substantial retaining fees during the war. Japan 
and the United States had captured our Colonial markets, and now 
it was proposed to give them access to the British market in order 
to force British manufacturers to cater for the export trade! 
Manufacturers were only too anxious to regain their old position as 
exporters, but with the exchange against them they started with 
an initial handicap of 15 percent. Yet the Government remedy 
waa to allow manufactured goods to come in freely, thus increasing 
the handicap under which they were working. He thought it 
most desirable that steps should be taken to put before the nation 
the very serious results which would be the outcome of the Govern- 
ments decision and present attitude. А resolution in accordance 
with Mr. Moore's suggestion was unanimously passed. 


Conferences of Employers and Employed.—The striking 
success of the three days’ Conference of Employers and Employed, 
recently held in Birmingham by the Industrial League, has 
encouraged it to extend its operations. Arrangements have been 
made to hold similar conferences in Glasgow, Newcastle, Man- 
chester, Bristol. Portsmouth, and Sheffield, and negotiations are 
being conducted in other places. Subjects relating to labour and 
commerce in various forms will be considered. One very important 
subject to be dealt with was suggested by Mr. J. R. Clynes, M.P., 
in the discussion on his paper at Birmingham, on August 13th— 
namely, "The Relation of Improved Labour Conditions in this 
Country, and Imported Sweated Goods.” This matter will be 
included in the agenda of one or more of the conferences. 


British Westinghouse Co.’s New Title—METROPOLITAN- 
VICKERS ELECTRICAL Co., LTD.—The name of the British West- 
inghouse Electric and Manufacturing Co., Ltd., has been changed 
to that of " Metropolitan-Vickers Electrical Co., Ltd." The date 
of registration is September sth, 1919, | 


Such a statement would never have been made by a 


. construction of buildings and public works. 


Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks in 
respect of productions connected with the electrical industry :— 

Oldsol. No. 384,844. Class 13. Electric lamps; display stands. 
cases, and supports for electric light outfits; battery cases: clamps. 
switches, &c., for electric hand and vehicle lamps. Хе. The 
Hawthorne Manufacturing Co., Bridgeport. Conn.. US. A. 
August 22nd. 1918. 5 E A NL M 

HH (design). No. 386,537. All goods in Class 8, but not including 
electric batteries, induction coils, and electric cables. Naamlooze 
Vennootschap Fabriek van  Electrische Apparater voorheen F. 
Hazemeijer & Co., Hengelo, Holland. December 4th, 1918. | 

Ajax (lettering and design). No. 393,332. Class 11. Electric 
appliances for curative purposes. Ajax, Ltd., 25, Holborn Viaduct, 
London, Е.С. July 15th, 1919. | 
Elect. No. 390,991. Class 13. Electric laundry irons. Gwylim 
A. Hughes, trading as the Electric Heating Co., 6A, George Street, 
Croydon. May 8th, 1919. | Sx 

Telematic. No. 391,589. Class 8. Telephone apparatus. Leonárd 
C. Bygrave, 4, Beaumont Avenue, Richmond, 8.W. May 26th, 
1919. 

Beacon. No. 392,108. Class18. Electric automatic fire alarms, 
being systems of fire alarms for use in buildings. Forbes Manson, 
Cromwell House, High Holborn, London, W.C. June 10th, 1919. 

V.B. (torch design combined with lettering). No. 391,095. 
Class 13. Sparking plugs. Société des Anciens Establissements 
Bardin, Renard & Conche, 30, Rue de la Briche, St. Denis, Seine, 
France. May 10th, 1919. 

Magnetone, H.U. & Co., Oxford (lettering combined with 
design). No. 391,523. Class 13. Anelectric horn for motor vehicles 
and the like. Hill, Upton & Co., 22, George Street, Oxford. 


May 23rd, 1919. 


Athens Exhibition.—4A clear summary of the existing 
travel facilities overland from London to Mediterranean ports and 
thence by fast steamers to Pireus (port of Athens) has been pro- 
duced by the London offices of the Italian State Railways. It 
shows that one can travel first-class throughout for £29 10s. 
(including sleeping car) and £16 10s. second-claas. 


British Empire Exhibition.— The Administrative Com- 
mittee in charge of the British Empire Exhibition, 1921, has now 
received official recognition from the Government through the 
Board of Trade. Mr. Lloyd George is president of the Council ; Mr. 
A. Bonar Law, vice-president ; and Mr. Walter Long, president of 
the Administrative Committee. 


Copper Wire Contracts in Australia.— According to 
Tenders, the Queensland Government recently accepted the tender 
of & British firm for copper wire for the electric power scheme in 
connection with the Inkerman irrigation works. In the course of 
a discussion on another matter, the chairman of the Metal Manu- 
facturers, Ltd. (Mr. J. L. Wharton). stated that this company had 
been formed in Australia for Australian trade, and it wanted all 
the Government business in copper wire, copper tubes, &c. The 
company was in competition with active trade rivals —the Japanese 
andthe Americans. Its tender was 18 per cent. above those rivals, 
во it lost the business. It was difficult to appreciate, added Mr. 
Wharton, how a Labour Government could refuse to pay 18 per 
cent. over and above the cost of the imported article, when every 
ton of wire manufactured in Australia from first to last meant the 
direct employment of at least 125 men. A Labour Government 
should not cut a company out of a contract simply because the 
price was 18 per cent. higher than someone else's tender, because 
this 18 per cent. was due to the higher wages paid, and the better 
conditions given to the workers. The mere fact that the order 
went to the agent of & British manufacturer did not affect the 
position. Australia wanted industries, and she could only get them 
if the people were prepared to support them. If the wire were 
not landed before the promised tariff came into operation, it would 
probably cost the Queensland Government more than 18 per cent. 
referred to—which would provide convincing proof that it was 
bad business not to give the company the order. Commenting 
upon the statements made, Mr. Gillies, Assistant Minister for 
Justice, Queensland, said he found that only two tenders were 
received in time to be considered. These were Elder. Smith & Co. 
(а British firm with a branch in Brisbane), and British Insulated 
and Helsby Cables, Ltd.,as agents for the Metal Manufacturers, 
Ltd. The former was accepted, being the lowest tender by £210, 
and the wire to be of British manufacture. The amount of the 
accepted tender was £1,138. In January last, however, the tender 
of the agent for Metal Manufacturers, Ltd., amounting to £6.645 
for wire for Inkerman was accepted, and given & substantial 
preference over tenders for American wire, also the wire waa 
accepted in coils of 2,000 ft. in lieu of the lengths specified in the 
conditions of contract, this necessitated making more than double 


the number of 4 joints. | 


Profiteering Act.—The first order under the Profiteering 
Act has been issued by the Board of Trade, dated September 11th : 
it comes into force at once. Schedule 1 (E.) Building Materials, 
includes :— Tiles ; light castings ; zinc, copper. tin. and alloys ; cast. 
wrought iron, and steel pipes; valves and fittings: electric cable 
fittings, plant, and meters; rolled joists; channels and angles. 
tees; bars and plates; plant tools and tackle required for the 
(The articles 
specifically mentioned in this Schedule are given as examplesof the 
class of articles to which this Order applies, and any other article 
within the class is within the Order.) 


7.866 


THE ELECTRICAL REVIEW. I ol. 85. No. 2,182, SEPTEMBER 19, 1919 


A Swedish Amalgamation.—It is announced that the 
Elektriska Industrie, A. B., of Stockholm, has absorbed the Svensk 
Elektrisk Material, A.B., makers of electric heating apparatus. 
The former company produces telephone and telegraph apparatus 
and installation material, and is just making an increase in the 
share capital. 


American Acquisition of German Firm.—It is reported 
from Munich as being probable that the firm of C. Conrady, of 
Nurenberg, will pass into the hands of an American financial 
group. In peace times the firm employed several thousands of 
workers at the Grunthal and Kolbermoor works, and had a large 
export trade, and a branch in England. 


An Italian State Monopoly Tax on Lamps.— It was 
recently announced that the Italian Government had decided to 
introduce a monopoly tax on electric incandescent lamps made in 
Italy or imported from other countries, and that the State would 
acquire the whole of the native production of lamps and undertake 
the sale to the trade or consumers. The report has proved to be 
correct in so far as concerns the monopoly tax, judging from 
extracts from the official journal published in the Italian news- 
papers, but it is uncertain for the moment whether the State 
is. or is not, to engage in the merchant business, as was previously 
intimated. The decree provides for the imposition of a tax on 
native-made and imported lamps at the rate of 25 per cent. of their 
v&lue, and in the case of the home-manufactured article the tax 
has to be paid to the Treasury before the end of the third week in 
every month. The annual sums payable by makers will be fixed by 
the general manager of the commeroial monopoly on the basis of 
the presumed maximum annual output, which will be determined 
by the Technical Financial Office, assisted by an inspector of the 
monopoly, and makers are to lodge & deposit with the Treasury 
equivalent to two months of the presumed amount of thetax. In 
the case of lampa of foreign origin, the tax will have to be paid 
or collected on clearance through the Customs House, and for this 
purpose every delivery must be accompanied by an appropriate 
declaration of the value on the part of the forwarder aud by a copy 
of the sales invoice. 

The decree places upon existing native makers of lamps the 
obligation to give due notice of the fact to the general manage- 
ment of the commercial monoply, who will then issue a licence to 
manufacture before the end of the present month. Those who 
wish to establish new lamp factories have to make application to 
the general management, when a licence will be granted. All 
factories having for their object the manufacture of incandescent 
electrio lamps will be subject to the permanent supervision of officials 
and representatives of the financial administration. The decree 
further provides for the levying of financial penalties on the 
clandestine manufacture or importation of lamps and on incorrect 
declarations concerning the value of lamps imported. It thus 
happens that in placing a tax on lamps Italy has followed the 
example set by Germany many years ago, although the latter also 
included arc lamps and carbons, incandescent gas burners, &c., in 
her legislative action. 


French Companies.—The Compagnie Générale de Dis- 
tribution d'Energie Electrique has reduced its capital from 
16,000,000 fr. to 12,000,000 fr., and raised it to 14,400,000 fr. on 
amalgamation with the Union Francaise d'Electricité, while 
charging its title to the Union d’Electricité. 

L'Etincelle (the spark) is the style of a company just formed, 
with a capital of 500,000 fr., for the purchase and sale of electric 
and optical apparatus and instruments, &c. Its headquarters are 
at Paris. 

Guidé et Cie has been established at Paris, with a capital of 
100,000 fr., for the utilisation of every means of transmission of 
energy, electric and other. for lighting, heating, and motive power: 
also the construction, 8ale, and installation of electric, mechanical, 
and hydraulic machinery. 


Danish Companies. —À new concession has been granted 
to the Kobenhavn Telefonselskab, lengthening its existence by 
20 years. As a consequence, the Board has resolved to increase 
its capital from 18,000 000 to 50,000.000 kroner, in two instal- 
ments, the first issue of 18,000,000 kroner to be made at once. 

The Maribo Elektricitetsværk has been taken over by a newly- 
formed company, styled the Maribo Oplands E'ektricitetsselskab, 
with the object of embracing the supply of electricity to consumers 
in the Opland districta. 

The Danske Kabelfabrik has decided to increase its capital from 
2,000,000 to 3,000,000 kroner. 

The Kobenhavn Telefonaktieselskab has decided to raise its 
capital from 18,000,000 to 36,000,000 kroner, the State consenting 
to take up half of the new shares. 


German Steel Trust Dissolved.—The German Steel 
Trust has been dissolved, as from August Ist last, the firms com- 
posing the trust being at liberty to sell freely and to deliver 
directly to their customers after September 30th.— L Electricité, 


A Visit to Reyrolle's.—A visit was paid on September 
6th to the works of Mrsses. A. REYROLLE & Co., LTD.. Hebburn- 
on-Tyne, by ever 300 members of the Foremen's Mutual Benefit 
Society. Several different types of switchgear were shown, the 
most outstanding feature of the exhibits being the super-power 
station switche. аг, which was seen in operation. A souvenir 
booklet was presented to each of the visitors. After inspection of 
the works, ten was served, and a selection of music was given by 
the band. Mr. Burns, on behalf of the Society, expressed their 
thanks to the firm for the excellent entertainment, and said that 
they were also much impressed by the arrangements made for the 
welfare and safety of the employes. 


Lead Market Report.—Messrs. James Forster & Co. say 
that there is little change to report in values for last week. The 
demand was steady throughout the week, and there was a great 
improvement in deliveries from some of the Government stores. 

Messrs. G. Cawson & Co. note that Government stocks have again 
been drawn upon very heavily during the past month, to the 
extent of 23,953 tons. The supply of fresh lead remains as limited 
as ever. 

Closing prices are :—Prompt and September, £25 5s. to £25 10s. ; 
October, £25 78. 6d. to £25 10s. ; November, £25 128. 6d. ; December, 
£25 158. to £25 178. 6d. 


“The Stuff to Give Them !"—77e Times states that 
City merchants are showing little sympathy with persons of 
German or Austrian nationality, and the following notice is being 
posted on the doors of offices :—'‘ Warning.—No German or 
Austrian admitted." 


Excess Profits Duty.—The Association of Electric 
Power Companies, Incorporated, having made application to the 
Commissioners of Inland Revenue for an increase of the statutory 
percentage as respects the supply of electricity, the Board of 
Referees has ordered that the statutory percentage shall be 
increased :— 

1. In the case of any trade or business carried on or owned by & 
company or other body corporate to 74 per cent. 

2. In the case of any other trade or business :— 

(a) For accounting periods ending prior to January lst, 1917, 
to 74 per cent. plus 1 per cent. 

(5) For accounting periods ending after December 31st, 1916, to 
75 per cent. plus 2 per cent., with the addition for accounting 
periods ending after December 31st, 1916, of 3 per cent. in certain 
cases. London (а :ette. 


Sterling Merit.—The Football Section of the Sterling 
Athletic and Social Club (Sterling Telephone and Electrical Co., 
Ltd.), has got off the mark in good style, having beaten 
Hemingford (North-West Middlesex League and Cup Winners, 
1916-17) by 9 to 0, Leyton A by 11 to 0, St. Erkenwald by 3 to 2, 
and drawn with Temple Mills (G.E.R.) 3 to 3. Theclubis competing 
in the London and Barking Leagues, London and Essex, Barking 
Charity, Ilford Hospital, London Business Houses, Cup 
Competitions. 


Catalogues and Lists.— THE B.E. Co. (or LONDON 
AND BIRMINGHAM), LTD., 410, Mansion House Chambers, Queen 
Victoria Street, E.C.— Leaflets relating to insulated lampholders 
and Rawlplugs and tools. 

Messrs. LANDIS & Gre, LTD., Windmill Road, Hampton Hill, 
Middlesex.—Leaflet showing D.C. watt-hour meters, type A B. 

Messrs. BAGSHAWE & Co., LTD., Dunstable—Leaflet relating 
to chains, sprocket wheels, and elevator bucketa. 

Powers ELECTRICAL Co. (Nic), of 21, Northumberland Court, 
Newcastle-on-Tyne, ask for price lists of lighting and power 
supplies. 

Messrs. WILLIAM PATTERSON, LTD., City Wire Works, Walker 
Gate, Newcastle-on-Tyne.—Leaflet showing Matchless" copper 
and brass wire gauze dynamo brushes, with prices. 

THE ISIS ELECTRICAL Co., 57, Albert Road, Aston, Birming- 
ham.—Card relating to polished brass switch plates, &c. 

Messrs. SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. 
—Leaflet of Plexsim electrically-heated domestic appliances, 
all taking under 600 watts, and suitable for working from a lamp- 
holder. 

THE NEW SYSTEM PRIVATE TELEPHONE Co., LTD., 143, Great 
Portland Street, London, W.—lIllustrated catalogue of telephone 
apparatus, automatic intercommunication telephones, &c., with a 
convincing essay on the importance of saving the ‘golden 
minutes" in home and office, and a long list of trades using tho 
“ new system“ apparatus. 

THE SILENT ELECTRIC CLOCK Co., LTD., 192, Goswell Road. 
E.C. 1.—Handsome brochure describing electric clock systems, and 
explaining the advantages of the ''Silectock mechanism for the 
receiving clocks, which dispenses with ratchets and other oscil- 
lating parts, and employs a freely rotating armature, which is 
magnetically actuated and locked, and perfectly silent. Standard 
master clocks and various designs of dials, as well as turrent 
clocks, &c , are illustrated and described. A special line of master 
and receiving clocks is made for use on board ship. 


Liquidations, — FULLER ACCUMULATOR Co, LTD., 
FULLER'S WIRE AND CABLE Co., LTD., FULLER'S CARBON AND ELEC- 
TRICAL Co., Lrp., and J. C. FULLER & Son, LTD.—These companies 
are winding up voluntarily, the agreement with Fuller's United 
Electrical Works, Ltd., having been completed. Liquidator, 
Mr. H. M. Morris, Kennan's House, Crown Court, Cheapside, E.C. 
Meeting of creditors, September 24th. | 

Megrrowsky & Co., electrical insulation manufacturers, Carriage 
Street, Old Trafford, Manchester. — Application by controller, 
Mr. G. H. Warmington, 33, St. Swithin's Lane, London, E.C., for 
release. 


Surplus Stores.— The eighth number of Surplus, issued 
on Monday, gives particulars of an immense variety of Government 
property for sale. 


Bankruptcy Proceediogs.—W. J. МсСомве, tramway 
manager, Hull.—First and final dividend of 4s. 44d. in the &, 


` payable September 22nd, at Union & Smith's Bank Chambers, Hull. 


Е. J. HonNETT (EARLE), electrician, Truro.— First and final 
dividend of 28. 61d. in the E, payable September 20th, at the 
Official Receiver's Office, 12, Princes Street, Truro. 
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Trade Announcements.—MeEssrs. SPEEDY & EYNON 
have changed their address to 22, Essex Street, Strand, W. C. 2. No 
change will be made in their telephone number. 

Tak PYRENECO,, LTD., is removing to more extensive premises; its 
address is now 9, Grosvenor Gardens, London, 8.W.1. Telephone 
numbers : Victoria 8592-3-4-5 (four lines). 

Mr. E. В. DUNN, electrical engineer, of Queen Street, Ramagate, 
has taken into partnership Мв. GEO. M. WILLIS, for 15 years a 
member of the staff. 

Messrs. GIFFIN & HOSIER, electrical engineers, have opened 
new premises at 30, Chequer Street, St. Albans. 

THE CABLE ACCESSORIES Co., LTD, has removed its 
London offices from Mincing Lane to 15, Charterhouse Street, 
E.C. 1, where showrooms have been opened. Telephone number, 
Holborn 5628 ; telegraphic address, " Revoliteco, Smith, London." 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.— LINKING-UP.— The Corporation. 


Electricity Committee has had a conference with the Stalybridge, 
Mossley, Hyde, and Dukinfield Joint Board on the question of 
electrical interconnection, and representatives of the two 
authorities are to interview Sir John Snell, Chief Electricity Com- 
missioner, on the subject. 


Ayr.— PRICE INCREASE.— The pre-war rate for electricity 
is to be inoreased by 80 per cent. 


Barnsley.—PRicE INcREASE.—The T.C. has increased 
the tariff for electricity for power by another 15 per cent., and for 
lighting to 7d. per unit. 

The Council has declined to allow the Yorkshire E.P. Co. to supply 
energy to the Strafford Collieries, Ltd., as it can itself afford 
the necessary supply. 


Belfast —NEw Sration.—On the 11th inst, Field- 
Marshal Lord French, Lord Lieutenant of Ireland, drove the first 
pile of the foundations of the new harbour power station, in the 
presence of a large gathering. Sir James Johnston, ex-Lord Mayor, 
reviewed the history of electric light and power under the auspices 
of the Corporation since 1895, the total power then used being 
about 850, which was increased to 8,500 in 1905, when the tramway 
system was reconstructed and electrified. and in 1912 to 17,000 H.P. 
The plans for the new harbour station included provision for 
150,000 H.P., and the building scheme when half completed and 
plant installed, would cost about £650,000. Future requirements 
oould be added from time to time. It was intended to give & 
wider scope than Belfast to the scheme, under the Electricity 
(Supply) Act, to extend it to the districts. Provision, he believed, 
had been made for many years to come. Lord French said that 
when these works were started, energy was generated at a 
pressure of 100 volts, now at a pressure of 6,000 volts, and in that 
space the horse-power had risen from 200 to 20,000. There was 
hardly an industry where the use of electricity did not mean an 
increase in the speed of manufacture, and a reduction in the manual 
labour involved. In there days when the community found itself 
faced with the problem of overtaking five years’ arrears of pro- 
duction, and commenced to solve it by reducing the work week of 
47 hours to 44, the necessity for speeding up became obvious. It 
was in this direction that the application of electricity must be looked 
to to supply the deficiency. Machines must be multiplied since man 
power had been reduced. The adaptation and flexibility of electric 
drive lent iteelf to this end, and only by its increased application 
to commercial purposes could we hope to restore to some extent our 
former national prosperity. Subsequently, at a luncheon, Lord 
Pirrie said that he was glad to hear of the 50,000 H.P., of which 
Queen's Island would take 18,000, and they would give his firm 
another 8,000 before Christmas. 


Birkenhead.— PRICE INcREASE.— Тһе T.C. bas adopted 
the following new tariff for electricity: — Borough lighting, 64d., 
instead of 6d.; maximum demand. 8d., 41d., and 24d., against 8d., 
4d., and 2d.; out township lighting, 74d., instead of 7d.; and 
motive power, borough, first 1,500 units per quarter, 24d., instead 
of 24d. ; and 14d., instead of 14d., beyond ; ditto, out township, 3d., 
instead of 21d. ; borough heating and cooking, first 1,500 units per 
quarter, 2d.. inst ead of 11d., and beyond. 1łd.. instead of 14d. ; ditto 
out township, 21d., instead of 2}d.; borough prepayment meters, 
6d., instead of 61d.; ditto out township, 7jd., instead of 71d. ; 
special consumers, or KW. and miscellaneous rates, 7j per cent. 
increase. 


Bradford.— Mains ExTENSIONS.—The E.C. bas authorised 
extensions of electricity mains, including transformer-chamber 
equipment, at a total cost of & 2, 445. 


Bristol.— AREA ExTension.—The E.C. reports that it is 
of opinion, in view of the changes likely to be brought about in 
the supply of electricity in the immediate future, and in conse- 
quence of applications for supplies which it is constantly receiving 
from outside the statutory area, that in any Bill which the Cor- 
poration may promote in Parliament during the ensuing session, 
provision should be made for enlarging the area of supply under 
the Bristol Order, or otherwise enabling the Committee to supply 
electricity in outside areas. 


Bnxton.—PRicE INcREASE.—The price of electricity is 


being increased from 6d. to 8d. per unit for lighting purposes, and 
from 3d. to 34d. for power. 


Carlisle, —PRicE INcREASE.— The T.C. has further 
increased the price of electricity by 20 per cent., making a total 
pre-war advance of 70 per cent, and to ask consumers undér 
special agreements to pay an additional 74 per cent. in addition 
to operation of the coal clause, making a total of 20 per cent. 

EXPERT ADVICE.— Expert opinion is to be taken with reference 


0, the generation of electricity by water power from the river 
en. 


Colchester.—PRicE INcREASE.—The Т.С. has applied 
to the B. of T. for an order to increase the price of electricity from 
8d. to 10d. per unit. 


Continental. GERMANY.—The acute coal shortage has 
driven the authorities to drastic restrictions in the use of gas and 
electricity. Alllighting of shop windows is henoeforth strictly 
forbidden. No shops—except chemiste— will be allowed to light 
up before 9 a.m. and after 6 p.m. No pictures are to be shown 
in the day-time, and at night only between 7 and 10 p.m. In 
private dwellings lighting must be reduced to one gas burner or 
alternatively one 50-С.Р. or two 32-C.P. electric lamps per room. 
The working of lifts is to be entirely stopped except in hospitals. 
Street lighting must not exceed 35 per cent. of the 1913 and 1914 
rates. No tramcars must run after 11 p.m. 

Bodies of auxiliary technical workmen, capable of keeping vital 
concerns like gas, water, and electricity works going in case of 
political etrikes, the Vossische Zeitung learns, will be established 
throughout the country. The country will be divided into 19 
districte, in each of which & special auxiliary body will be formed, 
consisting of volunteers, technical experts, engineers, skilled and 
unskiled workmen. Large numbers have already volunteered. 

The electricity works at  Zschornewitz, near Bitterfeld, 
were built in 1915 for the utilisation of the lignite deposits 
of the district and especially for the electricity supply of the newly- 
erected nitrogen products works. For more than a year electricity 
has been transmitted to Berlin through a 110,000-volt line, 
132 km. in length; with actual capacity of 180,000 K.v.A., the 
steam plant ranks among the largest in existence. The chief 
buildings are the engine house, which has a length of 200 m. ; four 
boiler houses, each 80 m. Jong, at right angles to the engine house, 
containing 64 boilers, each of 500 aq. m. heating surface ; 11 cooling 
towers, each of a capacity of 3,800 cb. m. per hour ; and 9 chimneys, 
100 m. high. The 8 turbo-dynamos give 22,500 K. v. A., at 
6,500 volts. The main switches, in & special building, contain the 
transformers, one for each turbo-dynamo, which steps up the 
pressure to 82,500 volts for nitrogen fixation and to 110,000 
volts for transmission to Berlin; the line ends in the new trans- 
former house of the Berlin electricity works, erected at Rummels- 
burg, near the metropolis. The line consists of three aluminium 
wires, 120 sq. mm. in oross-section, which are supported by iron 
masts 25 m. high, spaced 250 m. apart. The Elbe river ia crossed 
by a span of 307 m. length, carried by towers 60 m. in height ; over 
the River Spree the line is taken by a span of 211 m. length, resting 
on masts of 48 m. height. 


Donegal.—E.L. &HEME.— The С.С. acceded to a 
request by a deputation from the Letterkenny U.C. that it should 
not enter into any agreement as to wayleaves for the erection of 
poles, &c., on the road from Kilmacrenan to Letterkenny Lunatic 
Asylum, for supplying electricity to the Asylum until the U. C. 's 
application to the B. of T. for a prov. order authorising the 
Council to supply electricity, both within and without ita district, 
including the Asylum, has been finally dealt with. Mr. C. A. 
Flattery, solicitor, who accompanied the deputation, said the only 
available water-power in the Letterkenny district bad been taken 
by Lord Leitrim for the Donegal Power and Lighting Co., which 
had secured power, subject to the county surveyor's report, 
to erect poles on the road indicated; this water-power was also 
required by the Letterkenny Council. Mr. Philip Carroll objected 
to the deferring of the grant of wayleaves to the Corporation. Mr. 
Flattery said the water was on land belonging to Lord Leitrim, 
and it had been abandoned years ago. ; 


East Lothlan.— FIn H. — During a severe thunderstorm а 
fire took place at the electricity station which provides the supply 
for Thurston Mansion House. The flre is believed to have 
originated through the building being struck by lighting. The 
dynamo, switchboards, storage cells, and roof of the building were 
completely destroyed. 


Falmouth.—PRoposep PRICE IxcREASE.— The T.C. has 
received a letter from the E.S. Corporation, Ltd.. asking that its con- 
tract might be modified to enable it toincrease the maximum charge 
for lighting purposes from 6d. to 7d. per unit as allowed by the prov. 
order. For any further increase above that amount it would have 
to obtain the sanction of the B. of T. | 


Grays.— PRICE IN CREASE.— The U.D.C. has increased 
the price of electricity for private lighting. as from October Ist, 
making the war advance 654 per cent. 

Harrogate.— PRICE INcREASE.— Тһе charges for elec- 
tricity for all purposes are advanced 50 per cent. on pre-war rates. 


Hertford and St. Albans.— PROPOSED PRICE JNCREASE.— 
The North Metropolitan E.P. and D. Co. has applied for the charge 
for electricity to be altered from 13s. 4d. up to 20 units per quarter, 
and 8d. beyond, to 16s. sd. and 10d. . вт уа 
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Heywood.—SkRVICE Costs.—The Corporation Electricity 
Committee has decided to charge for all services exceeding 16 ft., 
or to request the consumer to guarantee a minimum payment for five 
years to cover the capital charges incurred. The cost of laying 
10 ft. of cable is said to be about £10, leaving very little profit. 
' PRIOE INOREASE.— The charges for electricity are to be increased 
by 20 per cent. 


'Holme.—WaTER PowEn.—In the hills which rise from 
Holmfirth and the Holme Valley there is & quaint electricity 
generating station. It is part of & novel scheme set up by the 
villagers to provide themselves with light. The population, 
including all the people living within a mile or so of the place, is 
less than 700 souls. The generating station is in a cleft in the 
hills, where once stood a small wooden mill. Before the mill 
ceased to exist, some 50 years ago, its looms were driven by a 
water-wheel, and, in order that power might be obtained from the 
small mountain stream, a dam was built, and most of the water 
diverted into & sluice 100 ft. or more above the mill. From here 
the water flows down a pipe to ita natural course directly under- 
neath it, and drives a turbine. The energy is carried up the hill 
by overhead cables, and down the road to the village. The wooden 
poles which carry the cables along the road are fitted with опе 
light each. In the village itself there is an auxiliary station, con- 
taining another dynamo, and an oil engine to supply power in the 
event of Rake's dyke temporarily drying up. The stream has not 
failed during this dry summer, but it did once or twice during the 
frosts of last winter. 

The scheme has been in operation for about three years. The 
credit for its inception is largely due to Mr. Charles Tinker, a 
Holmfirth woollen manufacturer who, anxious to obtain light for 
his house, was the prime mover in the formation of the Holme 
Electric Co., Ltd. Не is the owner of Rake's mill, and, realising its 
possibilities, he made a gift of the place to the company. A 
Huddersfield firm carried out the scheme, the cost of which, even 
in war time, was only about £800. No consumer is bothered by & 
meter. Each of the 200 or so people who use the light pays 30s. a 
year for three lights, and 48. extra for every additional one. The 
plan works splendidly. 

Share holdings in the company are confined strictly to people in 
the parish, and the concern pays ita way comfortably. 


Hove.—HousrNa ScoHEME.—Referring to the housing 
scheme now under consideration by the Council, which provides 
zor the erection of 190 houses, the E.L. Committee is prepared to 
favourably consider a soheme for affording a supply of electricity, 
providing the M.H. and the B. of T. will sanction the carrying of the 
necessary mains and services on the overhead system for the sake 
of economy. 


Keswick.—LoAN.— The U.D.C. has applied for a loan 
for installing the E.L. at Whinlatter Hospital. 


Nither Wallop (Hants).—WarER PowER.—E.L. is to 
be installed at the Parish Church, and energy will be generated at 
the mill of Mr. Vincent, partly by water power. 


Oldbnry.— PUBLIC LrauTiNG.— The U. D. C. is to consider 
public lighting by electricity, and to get estimates and comparative 
particulars, 


Plymouth.—Loan.—The Е.С. has decided to seek 
sanction to borrow the sum of £69,750 for the following purposes: 
—Two boilers, chimney, &c., £20,350; turbo-alternator, switch- 
gear, Ko., £28,975 ; sub-station building extension, £2,900 ; mains 
extension, £12,225 ; converter, £5,300. 4 

PRICE INCREASE.—From and after the reading of the meters for 
the September quarter, 1919, the price of electricity is to be raised 
by id. per unit for lighting purposes, and by 10 per cent. for 
purposes other than lighting, and a rental according to scale 
charged for all meters and the minimum charge for rebate 
meters fixed at 5s. per quarter. 


Swinton and  Pendlebury. — PRICE INcREASE.— The 
price of electricity is to be increased by 25 per cent., or 75 per cent. 
above pre-war rates. 


St. Annes,—Loan ReEFusaL.—The recent applications 
of the Council to borrow £15,000, and the Lytham Council to 
borrow £35,000, from the purpose of an electricity supply in bulk 
to Lythan by St. Annes has been refused by the M.H., which, in 
pointing out the financial loss that would be involved in the 
scheme, expresses willingness to consider any alternative scheme 
which might be brought forward. At the Lytham inquiry some 
time ago, the inspector for the Ministry, Colonel Ekin, pointed out 
that the cheapest way of supplying the west end of Lytham, at all 
events, with electricity, would be by extending the St. Annes 
cable. St. Annes was prepared to do this some years ago, but the 
Lytham Council refuted the idea. 


St. Helens. EXTENSTONS.— The В. of T. is prepared to 
support the Electricity Committee's proposals for extensions, and it 
has been resolved that а 5.000-KW. turbo-alternator, auxiliaries, 
and accessories, be purchased at a cost of £57,960, and application 
be made to the M.H. for sanction to borrow £257,100 for electricity 
purposes. The electrical engineer reports that it will be necessary 
to renew the sections of the old economiser at a cost of £1,440, 


Stafford.—PRicE Revisionx.— The T.C. has adopted 
the following new tariff for electricity :—Lighting, up to 700 
units per quarter, 75d. ; 700 to 1.400, 74d.; 1.400 to 2,000, 74d. ; 
2.000 to 3,000, 7d.; 3,000 to 4,000, 61d.; 4,000 to 5,000, 64d. ; 
beyond, 6d. Power, up to 200 units per quarter, 44d. ; 200 to 


1,000, 4d. ; 1,000 to 3,000, 3%d.; 3,000 to 6,000, 34d. ; 6,000 to 


10.000, 3d. ; 10.000 to 25,000, 24d. ; 25,000 to 50,000, 24d. ; beyond, 


24d. There ів a discount of 5. per cent. for prompt payment of 
accounts. 
Sunderiand.—PRicE Revision.—The coal clause at 


present in force as regards other L.T. consumers is to be applied 
also to general lighting, domestic heating, and cooking rates, as 


'from the next quarterly reading of the meters, in respect of all 


increases in the price of coal above 238. per ton delivered into 
works bunkers. Further, that the unit price in the H.T. tariff now 
current be increased from 0'4d. to 0'5d. The charge for electricity 
supplied to the Corporation tramways from September 3rd is to be 


subject to the same coal clause as at present applies to other L. r. 


consumers for all increases in the price of coal above 238. per ton 
delivered into works’ bunkers. 


Thirsk and Sowerby.—Pvusuic Licutinc.—The Р.С. 
has asked the Northern Counties E.S. Co. to undertake the public 
lighting of the district, using the present lamps, the Council 
taking the risk of accidents owing to the condition of the lamp 
standards. 


Tuam.—PosL:ic LIdRHTNG.— The Town Commissioners 
have accepted the tender of the Electric Lighting Co., at £110, for 
the lighting of the town. Baltina Gas Co. also tendered for the 
work. 


Walsall.—ExTENSiONS.— The Е.С. proposes to expend 
£5,921 in extending mains, feeders, and conduits, and in providing 
transformers and switchgear for giving a supply to new customers ; 
to apply to the M.H. for sanction to borrow the further sum of 
£44,000 for the following purposes in connection with the elec- 
tricity undertaking, viz. :—Mains, £35,000; consumers’ trans- 
formers and switchgear, £5,000; services, £1,000; and also for 
sanction to borrow the further sum of £11,900 in respect of 
Birchills power house and external works, such sum being made 
up as follows :—Buildings, canal intake, &c., £5,320; turbines, 
switchgear, &c., £1,150 ; boiler-house plant, £4,850 ; transformers, 
£130 ; switchgear, £450. 


Walton-on-Thames.— Provosep Prick INCREASE.— 
The Urban E. S. Co. is to apply for the charges for electricity to be 
increased from 8d. to 10d. per unit. 


Winchester.— PRICE INcREASE.—The T.C. has increased 
the price of electricity by a further 15 per cent. as from the 
September meter readings. 


TRAMWAY AND RAILWAY NOTES. 


Ashton-under-Lyne.— NEW Track.—The Corporation 
proposes to lay a double tramway track in place of the single track 
between Ashton amd Bardsley, where the tramways join the 
Oldham section. ä 


Ayr.—The Town Council is considering the estimated 
cost of renewing the track from St. Leonard's Church to Newton 
Station, the sum being £38,400 ; also doubling the track to Prest- 
wick Toll, and renewing the double track from Newton Station to 
the car-sheds, £15,500. The engineer of Glasgow Corporation 
tramways is to report. 


Bolton.— Future DEvELOPMENT.—The Tramways Com- 
mittee has appointed a Sub-Committee to consider the future develop- 
ment of the tramways. 


Blackpool.—STRIKE.—After a stoppage of nearly six 
weeks, the strike of electrical fitters, &c., in the Corporation tram- 
way depot has been settled. The men’s demand for pay on the 
same basis as fellow craftsmen in Preston area, has been conceded, 
and work was resumed on September llth. The settlement means 
an advance of 2d. per hour on wages paid prior to the strike. The 
question of back pay has been referred to arbitration, 


Bournemouth.—On the 9th inst. Section “G.,” Engi- 
neering, of the British Association, which met at Bournemouth, 
in the afternoon, paid a visit to the tramway generating station of 
the Corporation, where demonstrations were given of electric 
welding, oxy-acetylene welding and cutting, and the sorbitic treat- 
ment of rails ix situ. \ 


Bradford.—NEw Cars.—There has recently been a good 
deal of public condemnation of the local tramway service. Twenty- 
віх new cars and 100 new motors have been recently ordered, and 
the first new car was dispatched from the builders last week. The 
chairman of the Committee (Alderman E. Priestley) told the City 
Council, last week, that 20 cars has been lost completely, and more 
than 50 others were not available for service. Some at present 
running, he added, were not very stable in their movements“; 
improvement could not be otherwise than slow. 

WAGES.— Inspectors, iinesmen, and telephone men are to be paid 
38. 6d. per week in lieu of payment for overtime, from the date of 
the last recent award to tramway workers. 

The Tramways Committee reported, last week, that it had con- 
sidered a report with reference to negotiations with the Phenix 
Dynamo Manufacturing Co., with the object of securing the 
removal of the temporary tramway laid through the Thornbury 


housing site, and used during the war by the company, under 
terms of agreement, for conveyance of materials. and that the 
Committee had instructed the Town Clerk to serve notice on the 
company, as provided for in the agreement, to determine its use 
of the tramway. 


Canada.—A suggestion has been made by the Municipal 
Board of Control, Toronto, to establish municipal works: for the 
manufacture of tramcars, in view of the fact that the city 
proposes to acquire the tramcar system which is now operated by 
a company whose franchise expires in 1921. The following opinion 
of a Sub-Committee of a Municipal Transport Commission has been 
given to the Commission :—" It would not be prudent for the city 
to embark on the manufacture of street cars. The investment 
entailed would be so extensive as to burden tramway operation 
with large overhead charges which would seriously affect the 
economical administration of the system. After the primary needs 
of the consolidated tramways are met, the number of new сагв 
required annually would not be sufficient to justify the maintenance 
of such a factory. Indeed, on this Continent, it was found by 
operating companies, almost without exception, most advantageous 
to purchase their requirements from the comparatively few manu- 
facturers who specialise in tramway-car production. The 
municipal ofticials have recommended that the city should 
purchase its tramcars from concerns manufacturing them, instead 
of constructing its own cars. British firms interested in this 
matter, says the Board of Trade Journal, should communicate with 
Mr. R. C. Harris, Commissioner of Worka, City Hall, Toronto. 


Continental.—5wEDEN.—According to Tidens Tegn, of 
Christiania, the Swedish Minister will make next year, to the 
Swedish Parliament, an application for a credit of 90,000,000 kroner, 
in order to electrify the Stockholm to Gothenburg railway. The 
line will have a length of 458 km. The electric power required 
for this service is put at 30,000 Kw., half of which will be drawn 
from the Trollhattan Falls; 14 transformer stations are included 
in the scheme. So soon as the credit is voted, work will be begun, 
and is expected to last three years. Speed up to 80 km. per hour 
is expected to be realised eventually on this line. The scheme has 
special interest in that it forms part of the work contemplated to 
create a great international traffic highway bet ween Europe and 
Russia by way of Finland, and so compete with the German lines. 

ITALY.—There has been formed at Varese the Società Prealpina 
di Trasporti for the acquisition and working of the Menaggio to 
Porlezza Railway, and its conversion to electric traction. The 
capital of the undertaking is 750,000 lire. 25 | 

SWITZERLAND.—The Swiss State Railways Administration has 
approved the scheme for the electric conversion of the Erstfeld- 
Lucerne, Arth-Goldau-Zurich, Zug-Lucerne, and the Immensee- 
Rothkrenz linea (together 141 km.) at a cost of 43,500,000 fr. A 
credit of 37,500, 000 fr. has also been voted for the Barberine 
central in the Canton of Wallis, which will supply energy to the 
West Switzerland lines. The programme of the work is as 
follows :—Erstfeld-Bellinzona, 109 km., to be opened іп 1920; 
Bellinzona-Chiasso, 55 km., to be opened in 1921 ; Erstfeld-Lucerne, 
60 km., to be opened in 1921; Arth-Goldau-Zurich, 45 km.; Zug- 
Lucerne, 28 km.; Immensee-Rothkreuz, 8 km.; Rothkreuz- 
Rupperswill, 40 km.; Rupperswill-Aarau, 6 km.; and Aarau- 
Olten, 13 km.—al] six to be opened in 1922, The line Lurcerne- 
Olten-Basel will be opened in 1924. "Transformer sub-stations are 
planned at Steinen and Thalwill. Between Amsteg and Steinen 
the H.T. current will be carried underground by 120 sq. mm. cable, 
so as not to disfigure the landscape. 

France.—The tramway workers at Marseilles, on Friday last 
week, decided on а 24-hours’ strike. The seamen and gas works 
employés were also on strike. 


Egypt.—STRIKE.— The Cairo tramway strikers have 
offered to resume work if they are paid for the strike period, and 
receive an immediate advance and & promise of favourable con- 
sideration of their demands in a month's time. 

The Alexandria tramway workers have struck work on the eve 
ofthe festival of Bairam, when their services are most required. 
Newspapers advocate pressure on the Government to induce it to 
take a strong line. | 


Exeter.—ELECTRIC VEHICLES.—The City Council will 
adopt electrically-propelled vehicles in lieu of horse traction for 
the purpose of collecting house refuse. Five Edison 2-ton vehicles 
are to be obtained, at a coat of £1,304 per vehicle: a generator and 
switchboard, at an estimated cost of £500; and a garage, £2,342. 
It is estimated that this mode of collection will save £1,900. 


Huddersfield. ACcIDent.—On September 12th a motor- 
wagon in attempting to get ahead of a tramcar going in the same 
direction, got jammed between it and a car coming the opposite 
way. There were two ladies besides the driver in the motor-wagon, 
and all received severe injuries, the driver in particular. Both 
cars were badly smashed in front, and the motor was lifted off the 
rround by the force of the collision. The accident caused a delay 
in the tramway service for a time. 


London.— Traffic on the London and South-Western 

ilway was upset at noon on Friday last week, when a bullock 
rushed from the Nine Elms depot up the line. Receiving slight 
shocks from the live rail, he became wild and had almost reached 
Clapham Junction before he fell on the live rail and was killed. 
The current had to be cut off while the animal was removed, causing 
delay of half an hour to traffic on the electric system. 

An L. U. T. tramcar was derailed at Kew Bridge on Friday 
ting last week, and traffic on both lines was held up for some 
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Through an engine breaking down, traffic on the G. N. electric 
line from Finsbury Park to Moorgate Street was delayed. 

At 8.30 on Saturday evening a water main burst in the High 
Street, Wandsworth. At 10 o'clock on Sunday morning agas main 
burst, and half an hour later a main electric cable supplying the 
L.C.C. tramways, fused and set fire to the escaping gas. The fire 
was quickly subdued, but the High Street was blocked, and the 
tramway service held up. 

The axle of a tramcar broke, during the rush hour, in Kennington 
Park Road early on Tuesday, and traffic had to be diverted. Two 
tramcars collided at the junction of Vassal Road and Brixton Road, 
and three injured lady passengers were taken to hospital. 


Oldham.— ELECTRICITY CHarces.—The Tramways Com- 


. mittee is asking the Electricity Committee to reconsider the 


charges made to the tramways, as it contends it is paying more 
for energy than are other authorities. 


Sheffleld.— STRIKER. Early on the morning of September 
llth the tramway employés decided on an immediate stoppage of 
the service. Strike pickets were posted, and no cars were allowed 
to leave the sheds. The week's notice given by the men expired at 
midnight on September 10th. They demand 28. per hour, 
which is more than the 12s. increase asked for by the National 
Federation, and an overtime rate of time-and-a-half for all 
grades of Sunday workers, The Tramway Committee offered to 
concede the Sunday overtime rate, but stipulated that it would be 
paid only to employés after completing a year's service, but the 
men demand payment without any distinction as to length of 
service, 

The strike spread to  Mexbro' and Swinton, where the 
employés of the local tramway company declared a stoppage on 
Saturday morning. Thus the three linked-up systems, Sheffield, 
Rotherham, and Mexbro' were idle. A deputation of strikers met 
thetramway authorities on Saturday, and it was afterwards intimated 
that the chairman of the Tramways Committee had promised to 
bring the deputation before the Committee at an early meeting. 
А demonstration by the strikers was held on Saturday, but little 
public sympathy was evinced. 

The men acted against the orders of the National Federation 
in declining to wait for arbitration. | 

The strike ended on Tuesday night, the men agreeing to resume 
work, provided that all strikers were reinstated immediately. 


Wages Dispute.—The tramway workers’ claim for 
increased wages entered on a fresh phase on the 15th inst., when a 
preliminary meeting was held by the Court of Arbitration at Old 
Palace Yard, Westminster, to discuss the procedure to be adopted 
in the arbitration inquiry already agreed upon between the parties, 

On the employers’ side the following bodies were represented : 
The Municipal Tramways Association, the Tramways and Light 
Railways Association, and the London General Omnibus Co. ; 
while the employés were represented by the Negotiating Committee 
of the National Transport Workers’ Federation and the secretary 
(Mr. R. Williams). The arbitration Committee consisted of Sir 
William Mackenzie, Colonel Denny, and Mr. Button. A two hours’ 
discussion on procedure took place, both sides being heard. 
Arrangements were made for the arbitration proceedings to be 
opened on the 23rd in London, at which all parties will be able to 
appear and give evidence. It is learned that the arbitration will 
be national in scope and character, and that the evidence will 
probably be taken at one centre in London. At present it is 
unlikely that there will be a number of district, inquiries, 


[———— HáÉá——— MÀ n 


TELEGRAPH AND TELEPHONE NOTES. 


Aircraft Wireless,—In connection with the granting of 
temporary provisional authority for the installation and use of 
wireless apparatus in aircraft, as announced in our last issue, the 
Air Ministry makes the following announcement For the 
present the wave length suggested for wireless telephony is 480 
metres. This is the wave length which the existing Air Ministry 
wireless telegraph stations at present employ for work with aircraft, 
The announcement gives particulars of the provisions which will 
probably be found in the Postmaster-General's licence. The 
sending spparatus installed at any aircraft station shall be capable 
of using waves of 600 metres interrupted continuous wave, and 900 
metres continuous wave ; 220, 300, 450, and 800 metres interrupted 
continuous wave, and 200-550, 650-350, 2,000-3,000 metres con- 
tinuous wave may also be used for transmission when authorised 
by the Postmaster-General. Should an aircratt station be also 
fitted with a supplementary installation on long continuous waves, 
this shall be capable of using the wave length of 2,400 metres. 
The range of wave lengths for which the receiving apparatus may 
be constructed is not limited, but the apparatus must be capable of 
receiving on 600 metres and 900 metres, and on 2,100 metres when 
8 transmitter working on this latter wave length is installed. 

During the recent Continental trip of the British airship 
R 33, by special arrangement with the Marconi wireless station 
at Wormwood Scrubbs a complete summary of the news 
of the day was dispatched to the airship from the Times office. 


The last sentence of the summary was received by the airship 


about 4 a.m. on the morning of the llth inst, whilst she Was 
flying at a height of 4,000 ft. over the North sea, and the 
passengers at breakfast two hours later each received a copy. 
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Egypt.—A Colonial representative of a British firm, 
writing to the Evening News from Alexandria, Egypt. draws atten- 
tion to the telephone facilities in that country. He had, the 

writer states. in his rooms on August 30th last, at his hotel, at 
different times five buyers of English goods that he was selling. 
Their nationalities were, respectively, Italian, Greek. French, 
. Egyptian and Syrian. They all found it necessary to telephone to 

their respective premises, and the writer made & note of the times 
taken to reply. Each spoke in his own language when asking for 
the number, and in no case did the connection take more than 15 
seconds! The writer rang a number himself later, and was 
answered in fairly good English that the number was engaged, but 
that the operator would put him through as soon as it was free. 
He waited 90 seconds, the bell rang. and he was through. after 
receiving an apology from the operator for being kept waiting ! 
Having made inquiries, the writer adds that he finds the average 
age of the operators (girls) is 18 years; installation is practically 
immediate, and although the instrumenta have to be imported, 
the service is much cheaper than in England. It is a condition 
trat all operators must be conversant with at least four languages 
before being employed, although the joining age is 16 years. 


Ireland.—It is reported from Dublin that the Post Office 
telephone and telegraph wires were cut by Sinn Feiners on the 
14th inst., at Rockenham, West Cork. Inconvenience was caused 


in the district of Monkstown and other places, cut off from direct 
communication with Cork. 


Malta.— The postal and cable censorship will be removed 
in Malta, as from September 15th. 


Switzeriand. — The Federal Council has approved a 
Bill increasing the telephone and telegraph charges. 


Telephone Delay.—The telephone service at Fleetwood 
was in such a state of congestion last week, that merchants wired 
to the district manager at Preston offering to pay his expenses if 
he would travel to Fleetwood by aeroplane to ascertain first hand 
the state of the service. He did not avail himself of the offer. 


The Marcont Co.—It is understood, says the Sunday 
Erening Telegram, that the parent company has sold its entire 
interest in the American subsidiary on very good terms to the 
General Electric Co., of New York. A new company will be 
formed, and it is probable that the existing shareholders of the 
American Marconi Co. will be given an opportunity to exchange 
into it on attractive terms. 


The Telephone Service.—According to the Times, the 
Postmaster-General (Mr. Illingworth) has consented to receive a 
deputation, on October 2nd, from the National Union of Manu- 
facturers on the subject of the telephone service. 


Wireless to Ships.—Marconi’s Wireless Telegraph Co. 
announces that long-distance messages can again be accepted for 
transmission through its high-power wireless station at Poldhu, 
to ships which are not within range of any other Br.tish coast 
station. The Poldhu station communicates with ships at night 
only and its range is about 1,500 miles. The address of radio- 
telegrams for transmission by this service must include (1) the 
name of the addressee; (2) name of the ship; (3) Poldhu.“ 
Messages should be handed in at any postal telegraph office in the 


United Kingdom, or at the company's offices; the rate per word 
being 28. 10d. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice" appeared.) 


OPEN. 


Australia.— STDNEVY.— November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

October 13th. City Council. Three 2,000-K.v.A., 33,090/5 0°0-volt, 
transformers. Electric Lighting Department, Town Hall, Sydney. 

December 19th. Metropolitan Board of Water Supply & Sewerage. 
Centrifugal pumps, electric motors, &c., for the Jow-level pump- 
ing station, Marrickville. Offices of the Board, 341, Pitt Street, 
Sydney.* | 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic switchboard at Collingwood. Schedule 1,683. (See 
this issue.) 


Bradford.— October 9th. Electricity Department. Two 
1.500-K Ww. rotary converters, transformers, &c.; induced draught 
p'ant and chimneys, and three economisers. (September 12th.) 


Dundee.—October 8th. Electricity Department. E. H. T. 
switchgear and concrete cell-work at the Carolina Port Main gen- 
erating station. Section “ A," switchgear for one 5, 000-Kw. 
turbo-generator and six feeders; section " B," alterations and 
additions to present switchgear, for two 5,000-Kw. turbo-generators, 
one feeder and one 500-KW. transformer. (See this issue ) 


Grimsby.—September 25th. Electricity Department. 
Two 1,000-KW. converters and р.с. and A.C.. L.T. switchgear ; E.H.T. 
switchgear and cubicles; coal and ash-handling plant; 30-ton 
electrically-driven travelling crane. (August 22nd.) 


В.т. and L.T. lead-covered cable. 


Indla.—LAHORB.— Electric Supply Co. Generating plant, 
two 1,000-KW. and two 500-K w., three-phase, 6,600-volt turbo- 
alternators, &c. ; boilers, mechanical etokers, &c. ; sub-station 
plant. H.T. and L. T. mains, &c. (Specifications available October Ist.) 
(September 5th.) 

Madagascar.— March 1st, 1920. Directeur des Travaux 
Publics à Tanarive. Installation of electric station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overhead 
transmission and distribution lines, and establishment of service 
in the city. Ministére des Colonies, Paris. 


Manchester.—September 23rd. Electricity Department. 
Two 250-K.V.A., three-phase, static transformers ; two 500-K.v.A. 


ditto. Mr. F. E. Hughes, Secretary, Electricity Department, Town 
Hall. Manchester. 


September 22nd. B.of G. Electric lamps for 12 months. J. 
MacDonald, Clerk to B. of G., Union Offices, All Saints, Manchester. 


Paris.—October 6th. Administration des Chemins de 
Fer de l'Etat. Electrical and mechanical equipment for the 
extension to the Rouen generating station. Bureaux du Service 
électrique (I. division), 43, Rue de Rum», Paris. 


New Zealand.—NAPIER.— September 30th. B.C. Tram- 
way rails, points, crossing, special trackwork, &o. ; trolley, teat and 


span wires: tramway poles and sleepers. Town Clerk, Borough 
Council, Napier." 


South Africa.— WORCESTER (CAPE PnoviNCE).— Tenders 


are being invited in connection with the extension of the power 
station and the installation of additional plant. 


St. Helens.—October 4th. Electricity Committee. One 


5.000-Kw. steam turbine, with condensing plant and auxiliaries. 
(See this issue.) 


Warrington. — October ‘th. Electricity Committee. 


(See this issue ) 


West Ham.—September 231d. Electricity Department. 
Опе 1,000-Kw. turbo-alternator, one 10,000-Kw. surface condensing 


plant, two water-tube boilers, superheaters and stokers. (Sep- 
tember 12th. 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Australia.—Prahran and Malvern Tramways :— 
100 sets air brakes, £18,881.—British Westinghouse E. & M. Co., Ltd. 


. ; — Meibourne Age. 
Bradford.—Electricity Committee :— 


Three water-tube boilers, superheaters and mechanical stokers.—Babcock 
and Wilcox, Ltd. 


Cooling tower and chimney for cooling stack.—Peter Brotherhood, Ltd. 


Glasgow.— Electricity Committee: 
Cranes for sub-stations, £4,738.—Sir Wm. Arrol & Co , Ltd. 


Oldbury.—U.D.C. :— 


Restoring’ electrical system at the sewage diszosal works.—Shropshire, 
У orcestershire & Staffordshire E.P. Co. 

Electric blower.— Bryan Donkin Co., Ltd. 

Motors.—General Electric Co. 

Stereophagus pump.—Pulsometer Co. 


FORTHCOMING EVENTS. 


Iron and Steel Institute.—Friday, September 19th. At the Institution of 
Civil Engineers, Great George Street, 5.W.1. At 10.30 а. Autumn 
meeting. 

Janitor institution of Engineers.—Saturday, September 20th. Visit to the 
National Physical Laboratory, Teddington. Meet at Teddington Station 
(L. & S. W. Railway), 2°45 p.m. 

Institute of Metals. — Wednesday, September 24th, 
September 25th, at Sheffield. Annual Conference. 


Shipping. Engineering and Machinery Exhibition.—September 25th to 
October 171. At Olympia, West Kensington, W. 


and Thursday, 


NOTES. 


Alteration in Time of Publication of the Electrical 
Review.”—As the result of recent changes in the arrange- 
ments for printing the ELECTRICAL REVIEW, due to new 
terms adopted in the printing trades and to the rapidly 
expanding increase in the circulation of the journal, it has 
been necessary to defer publication until Friday afternoon. 
We very much regret the necessity of this alteration, 
involving a departure from the established practice of very 
many years, but the new conditions leave us no option. 
The journal will in future be on sale in London at 4 p.m. 
on Fridays; copies sent by post or obtained through local 
agents will reach the hands of subscribers on Saturday 
mornings. 


A Ea 
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West Midiands District (Whitley) Council. — The 
Secretary of the City of Birmingham Electricity Supply De- 
partment informs us that at a conference in Birmingham on 
Monday last (convened by the Lord Mayor) of representatives 
of electricity supply undertakings and of trade unions con- 
cerned, it was unanimously decided to take steps forthwith 
for the setting-up of a District (Whitley) Council for the 
electricity supply industry for the West Midland area, com- 
prising the counties of Shropshire, Stafford, Warwick, and 
Worcester. A small committee consisting of three repre- 
sentatives from either side was elected to draw up а con- 
stitution, and steps were taken for subsequent separate 
ineetings of employers’ and employés’ representatives respec- 
tively, to deterinine the method of election of members of 
such District Council, and the subsequent joint meeting of 
both sides to bring the District Council into being. 


The Federation of Technical and Scientific Professional 
Associations.—A meeting of the Federation of Technical and 
Scientific Associations was held in London on the 6th inst., 
to which kindred associations had been invited to send 
representatives. Fourteen associations were present, repre- 
senting the interests of about 50,000 professional officers and 
eervants. The meeting was presided over by Mr. A. C. J. 
Charlier, the president of the Federation. ‘The draft pro- 
posals for the constitution of the Federation were considered, 
and many useful suggestions were adopted. It was agreed 
that all duly qualified bodies which accepted the constitution 
and adhered to the Federation by the date of the next meet- 
ing, viz., October 18th, 1919, should be considered original 
members of the Federation. It was also decided to form a 
Group Committee for each professional interest represented, 
to advise the Federal Council. At the conclusion of the meet- 
ing, the representatives of the British Association of Chemists 
announced their intention of joining the Federation, and Mr. 
N. Wyld intimated that the Society of Technical Engineers 
would probably become a member. 


Feasibility of 220, 000-Volt Transmission.—The results 
of a detailea investigation to determine whether 220,000-volt 
transmission 1з economically and technically feasible in the 
near future were presented quite fully in the June 28th 
issue of Hlectrical World. The opinion there expressed by 
Mr. A. E. Silver of the Electric Bond and Share Co., was that 
such high-voltage transmission is unmediately possible. In 
this beliet he was supported by numerous speakers at the 
Lake Placid convention of the A. I. E. E. during the same 
week, where the paper was presented, although certain 
problems which are not fully solved were pointed out and 
attention called to further research that is necessary to 
meet the requirements of such transmission in the best 
manner. A concrete opportunity for application of this high 
voltage was cited by Mr. W. S. Murray, formerly electrical 
engineer of the New Haven Railroad and conservation 
engineer for the Government, who referred to a super- 
power’ line which is proposed between Washington and 
Boston to serve a territory measuring about 450 miles 
(724 km.) long by 150 miles (241 km.) wide. In 
considering the paper, several speakers expressed them- 
selves in favour of the earthed Y-connection, questioned 
the advisability of eliminating line protection entirely, and 
raised objections to high-tension switching. Others questioned 
the advisability of eliminating spare transformers, suggested 
the use of link insulators instead of cement-and-pin type, 
expressed the opinion that use of 15 disks in series on an 
earthed line is unduly conservative, and mentioned factors 
that become important at high voltages. Operation of 220,000- 
volt transmission lines without spare transformers is con- 
eidered unwise by Mr. A. F. Bang, Pennsylvania Water Power 
Co., Holtwood, Pa., who favours single-phase transformers in 
preference to large three-phase transformers for this service. 
He also questioned whether external cooling of transformers was 
justified in every case. Mr. P. W. Peek, Junr., expressed the 
belief that a line built according to the plan outlined in Mr. 
Gilver’s paper would be more reliable than present 33,000-volt 
lines, and that link-type insulators would overcome most objec- 
tions to insulators, since they show very little depreciation 
even when made of poor porcelain. Several factors which are 
of no consequence at low potentials become serious in the 
design of high-voltage apparatus, pointed out Mr. J. Е. 
Peters, Westinghouse Е. & М. Co., one of them being the 
electrostatic field. Short-circuit stresses will not be so severe 
on high-tension transformers because of the greater magnetic 
leakage. Some difficulties will be involved in transporting 
and handling the apparatus in sizes such as will be required. 
While some speakers inferred that there might be less insula- 
tion on the earthed end of Y-connected transformers, Mr. 
Peters pointed out that there should not be less insulation 
between turns, because just as great if not higher voltage is 
impressed there. 


Electric Vehicles.—In the July issue of the Electric 
Vehicle Mr. J. W. Beauchamp, director of the E.D.A., dis- 
cusses the advantage of the electric vehicle. For the moment, 
he says, it seems desirable that manufacturers and the supply 
undertakings should consider the question of letting out 
vehicles on trial to possible customers. Such trials would 
bring home as nothing else could the advantages and economy 
to be achieved in the running of an electric for certain 
classes of work. One of the chief difficulties in pushing the 
electric vehicle at the present time is the apparent high 
first cost, yet the most effective canvassing consists in the 


loan of a vehicle with an accomplished and obliging driver 
who would endeavour to get the best out of it and show to the 
borrower its full possibilities and advantages. It would 
appear that electric vehicles to-day are principally employed 
by & comparatively limited number of large organisations 
which have rapidly acquired cousiderable fleets of the vehicles. 
The man who only requires one or two has not been exploited 
sufficiently as yet. | 


Magneto Developments. — The Revue generale de 
l'Electricité of July 5th describes French patent No. 487,287, 
of Brown, Boveri & Co., of з magneto in which the coil and 
magnets are fixed. The variation of the magnetic flux is 
effected by rotating an armature, consisting of laminated iron, 
between the poles of the magnet. Sketches are given. French 
patent No. 484,580, of E. Malivert, relates to an arrangement 
by which the maximum spark may be obtained for any ad- 
vance or retardation of the sparking. In the usual construc- 
tion the adjustment of the timing of the spark causes the 
break to take place before or after the time at which the 
maximum spark would be produced. In the design now 
described, the poles of the magneto are embedded in a 
cylindrical frame of non-magnetic material—slotted to avoid 
eddy currents—and may be rotated so that the poles take 
up a position depending on the advance or retardation of the 
spark. this means the break always takes place in the 
best position for obtaining a good spark. 


Detecting Overheated Bearings.— Certain double iodides 
of mercury with other metals are dimorphic and exhibit а 
more or less pronounced colour change at the transition point. 
H. T. Pinnock has made a study of these in order to deter- 
mine which compounds ure most suitable for use as visible 
indicators of overheating in bearings and machinery. 

The double iodide of silver and mercury, AgI.HgL, is a pale 
lemon yellow powder at ordinary temperatures, but changes to 
а vivid carmine at 90 to 100 deg. C., the change ш both 
directions being fairly sharp. With copper mercuric jodide, 
Cu,L2HglL, the change from a vivid scarlct vermilion to а 
chocolate brown takes place at 60 to 70 deg. C. It was found 
that à mixture of the two, consisting of 85 per cent. of the 
copper salt and 15 per cent. of the silver salt, was more 
sensitive and gave an exceedingly sharp transition from ver- 
milion to almost black at 60 to 70 deg. C. | 

For application to bearings, &c., these compounds are mixed 
with white shellac spirit varnish, or, for higher tempera- 
tures, a medium such as is used in aluminium paints for 
steam pipes, in the proportion of 100 g. compound to 70 cc. 
of medium. This paint is best applied as a bull's-eye or band 
on a zinc-white background. After the paint is dry, it should 
be protected with a coat of colourless oilproof varnish.—Chem. 
and Met. Enginccring. 


Cast Rotor Windings for Squirrel-cage Motors. — 
Casting the bars and short-circuiting rings which comprise 
the induction-motor rotor windings in one operation 1s the 
radical development now being applied by one motor manu- 
facturer. This cast winding ensures uniform cross-section, 
and perfect union between the bars and end rings, thus end- 
ing previous operating difficulties that arose from their open- 
ing. Better balance, greater rigidity, and increased durability 
are also obtained by this new process. | 

Ventilation for either direction of rotation is obtained by 
means of a series of holes bored radially through the cast 
end rings. Freedom froin blow-holes and other imperfections 
is secured through spiral casting and machining methods. 

The method of casting the rotor winding is particularly 
interesting because it is done in place. That is, the strip d 
rotor serves as the mould in which the bars are cast, thus 
simplifying construction and minimising expenses.—Electrical 
World. 


The Electrical Development Association.—Since the 
beginning of this month the Management Committee has sent out 
forma! invitations to electricity supply undertakers and to manu- 
facturers and contractors, inviting them to become subscribing 
members of the Association, and has received a very large number 
of replies of a satisfactory and encouraging nature from some of 
the largest, as well as the smallest, undertakings in the industry. 
Although а great deal of preliminary work has had to be done 
in formulating the articles of association and preparing a 
working organisation, the activities of the staff have not been 
concentrated on this work to the exclusion of all else; on the 
contrary, a very substantial amount of spade work has been 
accomplished, and a valuable goodwill established, so that 
E. D. A. is in a position to offer immediate results to contributors, 
Many readers will, no doubt, imagine that "ED.A." may be a 
very estimable institution, and all that, but that she—or it—can 
be of no possible use to them; let them disabuse themselves of 
this idea, and write to the director, Mr. J. W. Beauchamp ; we are 
confident that he will demonstrate the contrary to their satis- 
faction. 


A Magnetic Sclerometer on Loan.—The new magnetic 
sclerometer has aroused great interest among the Universities and 
technical schoola, and Messrs. Automatic and Electric Furnaces, 
Ltd. have received many applications for the loan of an instru- 
ment. They have, therefore, decided to lend an apparatus, com- 
plete with samples of different steels having varying heat 
treatments, for short periods, for purposes of demonstration, to 
recognised educational authorities upon receipt of an application 
from principals or senior demonstrators. 
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Baking Bread Electrically.—A French electrical journal 
gives information, says Engineering, on the progress recently made 
in Switzerland in the installation of electrically-heated bread 
baking ovens, the energy being furnished by water power. It 
quotes the following :—For baking 100 kg. of bread, the coal con- 
sumption in ordinary ovens is from 35 to 50 kg., and 16 kg. in the large 
steam-heated ovens. The electrical energy required for baking the 
same quantity is from 45 to 50 KW.-hours. The Journal of Electricity 
also gives some results of recent tests on a large oven installed by 
the Haynes Foster Baking Co. (Inc.), of Portland, Oregon, this being 
the largest electrical installation of its kind west of Salt Lake City. 
The oven referred to is a Hughes continuous baking oven with a 
capacity of 650 12-oz. loaves. The electrical power used is A.C. 
220-volt, three-phase, 60-cycle, and the total current that can be 
used at any one time is 210 amperes, the heating elemente being 
balanced between the three phases. The heating units consist of 
6-heat units, each divided into three separate sections, with each 
section controlled by a 3-heat snap switch. The temperature used 
is from 400 to 500° F. The results of the tests are given in the 


following tables :— 
FIRST TEsT. 
Average Average Average 
Hours' Loaves kw.-hours loaves  Kw.-hours 
Date. operation. kW-hours. 120z. per hour. per hour. per loaves. 
Oct. 7th 114 588 9,834 50 837 59'8 
» 8th 117 657 9,911 59°7 901 6673 
„ 9th 9 570 7,483 633 832 76 
„ 13th 144 1,024 13,286 719 932 77 
Total 4 days 46 2,839 40,514 61°7 881 70 


Daily average 11°5 710 10,128 
SECOND TEST. 
Oct. 23rd 84 545 8,671 64 1,020 62:8 
„ 24th 121 135 10,314 60 812 713 
„ 25th 10 653 9,688 65˙3 969 674 
Daily average 104 644 9,558 — — 614 


Expansion of the Telephone System.— The progress 
made in extending the telephone system to country villages in the 
years 1912, 1913, and 1914, resulted, according to the 7. & 7. 
Journal, altogether in the opening of 453 exchanges in those three 
years, although the year 1912 was devoted rather to the closing of 
duplicate National Exchanges and the transferring of others to 
Post Office premises than to opening new ones. A like develop- 
ment during four years of war will not be expected, yet it is 
interesting to note that 176 new exchanges were opened in small 
country places during that period, viz., 95 in 1915; 13 in 1916; 9 in 
1917 ; and 59 in 1918 ; or 96 in England and Wales, 10 in Scotland, 
and 70 in Ireland. The respectable figure for 1915 is probably due 
to the completion of schemes which were mostly well under way 
when the war broke out, and the total for 1918 is due to a certain 
telephonic activity in the West of Ireland; for, of course, the 
work of developing new ground was not pursued in times when 
the expansion of existing exchanges was almost limited to the 
utilisation of spare plant and to orders connected with war work. 
The telephone system reaches every county in England and Scotland 
with the exception of the Orkneys and Sutherlandshire, which are 
still without an exchange: and in Ireland with the exception of 
Mayo, Leitrim, and Roscommon. ‘The service has now been 
extended to Longford, and as Athlone is partly in Roscommon it 
cannot be said that that county is entirely without the telephone. 
The counties in which the largest number of exchanges were 
opened in the period under review were Yorkshire with 9, Cork and 
Limerick 8 each, Essex 7, Weat Meath 6, Kent, Lincoln, Lancashire, 
Dorset, Kerry, Cavan, and Tipperary 5 each. 


Colliery Manager Prosecuted.—At Hamilton Sheriff 
Court, John McBride, Broomside, Manse Road, Motherwell, was 
charged with contravention of the Coal Mines Act. It was 
alleged that respondent, being manager of Dalzell and Broomside 
Colliery, failed to carry out and to enforce tothe best of his ability, 
certain provisions of the Coal Mines Act relating to explosives, 
propping, the providing of refuge holes, and the construction and 
. protection of electrical apparatus. It was alleged that in a section 
of the Blackband seam a certain portion of the electrical apparatus 
was not so constructed, installed, and protected, as to prevent 
danger, and that there was failure to have properly constructed 
bushes to prevent the abrasion of cables. Objections raised to the 
relevancy of the complaints, were repelled by the Sheriff, and a 
plea of Not guilty " having been submitted, the trial was fixed to 
take place provisionally on October Ist. 


The Institute of Metals.—On Wednesday and Thursday 
next, September 24th and 25th, the Conference of the Institute will 
be held at Sheffield; it will be the largest on record, comprising 
400 representative metallurgists and engineers from every part of 
the British Isles, as well as the United States, Sweden, France, &c.. 
one-fifth of the entire membership (1,200) being resident abroad. 
A souvenir booklet to be issued in connection with the meeting will 
give a list of members present, the revised programme (which now 
includes a kinematograph display of brass-meiting in the electric 
furnace), particulars of local works and products, and a map of 
Shetlield. | 


Summer Time.—Summer time will end оп the night of 
Sunday-Monday, September 28th-29th, when Greenwich time will 
be reverted to. 


Reviving Plants with Electricity ——Some account of a 
florist's experiments in reviving weak or stunted plants by the 
application of low-voltage direct current is given in Science 
Siftings. One of the experiments was tried on a small cactus plant 
which had been sent from Mexico, and which seemed to pine away 
rapidly. The cactus appeared to be nearly dead when the experi- 
ment was first tried. Two cells of a dry battery were used, the 
positive pole being connected to a nail placed in the soil of the 
flower pot. and the negative secured to the upper part of the plant. 
The cactus brightened up after one week's treatment, and in two 
weeks was growing nicely. Further experiments were tried en 
rose and fuchsia bushes with good results, care being taken to see 
that tho positive pole was always applied to the root, and the 
negative to the foliage of the plant. The resistance of a plant is 
considerable, so that the flow of current is but a fraction of an 
ampere ; if an accumulator is used the current should, therefore, 
be suitably regulated. Several other experiments were tried, 
notably on & plum tree, which was treated with six celle, with the 
result, it is stated, that the tree blossomed out fully several days 
ahead of the others adjacent. Also an ever-bearing " strawberry 
plant was treated with two dry cells. This plant was left in the 
ваше row with other berry planta, and its increased size and fruit 
production is said to be striking. 


Educational.— BATTERSEA  PoLvrECuNIic, S.W.11.— 
The next session commences for day courses on September 23rd. 
and evening courses September 29th. Mr. A. T. Dover, M.I.E.E., is 
head of the electrical engineering department. Abridged calendar 
of evening classes can be obtained gratis on application to the 
Secretary. See our advertisement pages to-day. 


Appointments Vacant.—Instructor in electrical main- 
tenance.(£230— £300) for the Willesden Polytechnic; instructor 
in electrical wiring and installation work for the Northampton 
Polytechnic Institute; shift engineer for the Bournemouth 
Corporation tramways ; shift engineer (82s. 6d.) for the Redditch 
U.D.C. electricity works. See our advertisement pages to-day. 


Magnetic Storm.—South Africa felt the effects of the 
electric storm which occurred on August llth and 12th, and was 
reported in our pages at the time. "The storm was first observed on 
the telegraph lines of the Union between Cupe Town and Beaufort 
West in the early hours of the Monday morning, and was the cause of 
the heavy delay in telegraphic messages on the Monday and Tuesday. 
Earth currents varying continuously in direction and intensity 
frequently neutralised currents up to 80 volts totally stopping 
communication on local lines in addition to train lines to the 
north-north-west and eastwards. The greatest intensity was 
observed to be over Cape Town during the forenoon. The storm 
decreased in intensity after 5 p.m., but strengthened later in the 
evening upto 65 volts, and was then observed to be almost as strong 
on northern and eastern lines beyond Beaufort West. The currents 
were also observed in Graaff-Reinet district up to 40 volts and con- 
tinued throughout the night. The earth currents were somewhat 
weaker on the Tuesday, but with quicker variations between Cape 
Town and Beaufort West, changing direction from north to south 
and south to north, and curtailing the working of the lines to one 
direction instead of duplex. The currents were not now so notice- 
able on the north and eastern side of Beaufort West and gradually 
weakened, and practically disappeared by 4 p.m. Two fairly larye 
and one group of small spots were seen on the sun at Beaufort 
West.— Саре Timex. 


Electrical Precipitation of Tar Fog.—According to a 
communication presented by G. Davidson to the Canadian Mining 
Institute (Transactions, 1918, pages 252-258) the Cottrell process of 
electrical precipitation is quite able to deal with the crude gases 
produced in the distillation of coal, wood and petroleum, even at 
the high temperatures used in modern industrial processes, whilst 
the usual methods of tar fog removal in extractors require cooling 
of the gases. Davidson obtained cleaner distillates with electric 
precipitation than formerly. The treater chamber he used coosisted 
of an iron pipe, 15 ft. high and 12 in. in diameter, provided with 
fused quartz insulators ; he passed about a million cb. ft. of gas 
through his heater per day, and the heater requires about 2 H.P. 
or З H.P. 


An Electric Tooi-Tempering Furnace.—An electric 
tool-tempering furnace, using the barium-chloride and salt 
principle, says Engineering, is proving highly successful in the 
South Philadelphia works of the Westinghouse E. & M. Co. The 
chief advantages of this type of furnace over those using other 
fuels are constancy and ease of control of heat, cleanliness, equal 
heating of each atom of the specific part of the tool to be 
tempered, low cost of operation and excellence of the finished work. 
The furnace consiste of an outer shell, a cast-iron cylinder packed 
with firebrick. and an occasional layer of asbestos. The heat is 
supplied by two pairs of electrodes built in on opposite sides of the 
walls of the inner chamber. The electrodes operate on a 16 to 
30-volt A.C. circuit, Carbon sticks are placed between the elec- 
trodes in the chamber to complete the circuit. The current is 
started on the 30-volt circuit. Salt is fed in. when it is melted it 
completes the circuit, and the carbon sticks are removed. A 
mixture of barium-chloride ia then fed in, the final preparation 
being about 60 per cent. of barium-chloride. When thetemperature 
of the liquid reaches 1,425 F. the voltage is lowered. The 
current regulation at the switchboard gives a quick and easy 
method of control, and the liquid, kept at one temperature, heata 
the tool uniformly from surface tocentre. The furnace throws off 
very little heat, a feature appreciated by the workmen, 


4 


Vol. 85. No. 2,182, SEPTEMBER 19, 1919] THE ELECTRICAL REVIEW. 


978 


Electrical Undertakings in Chima.— The total under- 
takings in China at present, according to the Jiji Shimpo, is 
168, and of these the number under foreign management 
is 49. Foreigners, states this authority, are under a disad- 
vantage of being unable to do business in China generally 
under their own names, and money is therefore invested by 
them in the shape of Joans to Chinese corporations. Through 
the South Manchurian Railway, Japan has invested 203,500,000 
yen, and through other concerns 1,555,000 yen. British sub- 
jects have invested 21,000,000 yen in their own names, and 
22,000,000 yen through Chinese concerns. : 

Canton.—Canton Province shows the largest number of 
electrical concerns, the number of undertakings being 23. One 
of these 1s the British Tramway Co. The remainder are power 
end light companies, of which 18 are Chinese, three are 
British, and one Portuguese. The total amount of electricity 
supplied for power and light is 10,345 KW., and 800 for the 
tramways. The total number of lamps is given at 3,000,000. 
The principal sources of power are gas and oll, steam power 
being only used by two concerns. No water power is used. 
The general capacity of companies is small, as only four 
concerns generate over 1,000 Kw. or more. 

Ktangsu.—The number of electrical concerns in Kiangsu is 
29. of these 19 are power and light companies, two tramway 
companies, and one, & French company, having a capital of 
8,000,000 francs, and operating in the French Concession, 
Shanghai. The majority of these companies are Chinese, two 
only being British. The power developed in this 5 is 
considerably in excess of that in Canton, though the number 
of concerns is smaller, figures being as follows: — 


KW. 

Power generated by power and light concerns 24,158 
Power generated by tramway companies : uos 1,450 
Amount produced by the French. combined concern 1,500 
Lamps lighted, about ses ы Чар y 000 


Steam power is universally used. The Shanghai Electric 
Tramway Co. is under British management, and its capital is 
£388,000. 

Shengking.—It is in Shengking that the Japanese are chiefly 
interested. There are 13 electric concerns under Japanese 
management, as against two or three managed by Chinese. 
Of the 13 concerns, some are nominally joint Sino-Japanese 
undertakings. The total quantity of electricity generated by 
these Japanese or Sino-Japanese concerns is 20,000 kw. This 
is almost entirely consumed by Japanese business undertak- 
ings in the provinces. The only tramway of any consequence 
is one of 25 miles in length, operated by the South Man- 
churian Railway Co. with 60 cars. The total number of lamps 
is 180,000, and the total capital invested 213,800,000 yen, of 
which the South Manchurian Railway Co. accounts for about 
200,000,000 yen. The largest establishment is the No. 1 power 
house of the South Manchurian Railway Co., which generates 
(by steam power) 4,500 Kw., and lights 65,000 lamps in Dairen 
and neighbourhood. The second largest concern is the No. 2 
power house of this company at Antung, which generates 
866 KW. by gas power, and lights 16,000 lamps. There is 
a third power house owned by the same company at Mukden, 
and the Manchurian Electric Light Co., with a capital of 
150,000 yen, operates in Kai-yuen and that neighbourhood, 
but these are not large concerns. The largest Sino-Japanese 
concern 18 the Yingkow Hydro-Electric Co.; capital, 2,000,000 
yen. It generates 850 Kw. by steam power, which supplies 
15,000 lamps. The Kwantung Government operates another 
power house in Port Arthur, which lights 11,000 lamps. 
There are few other electrical concerns in this province. 

Shantung.—Developments in Shantung аге backward. 
'There are no tramwavs, and only four concerns under Chinese 
management. Foreign enterprise is limited to establishment 
under the management of the Japanese authorities. The total 
electricity generated in the province is 5,000 kw. The chief 
establishment із the Tsingtau power house, supplying 2,500 
KW. by steam power for 30,000 lamps. There are electric light 
companies in Tsinan, Chifu, and Tsining, with 6,000 to 9,000 
lamps each. The article concludes by stating that with the 
exception of the above-mentioned provinces of Shantung, 
Kiangsu, Canton, and Shanghai, Japanese capital is invested 
only in Chilili, Hupeh, and Kirin, with а total amount of only 
some 670,000 yen. | 

Thus the electrical business in China is only awaiting 
foreign capital for development.—B.0.T. Journal. 


Metallic-Arc Electrode Temperatures.—The observations 
on metallic arcs made by Messrs. A. Hagenbach and K. Lang- 
bein (Archives des Sciences Naturelles, Genève, 1919, pp. 
48-54) tend to support the assumption that the constancv of 
the temperature of the crater of carbon electrodes is explained 
by the assumption that the temperature observed represents 
the boiling point of the carbon. and is independent of the 
heating current. Hagenbach and Langbein experienced con- 
siderable trouble with metallic arcs, which are notoriously 
unsteady, especially when measuring the temperatures of the 
cathodes. The method used—photometer of Kónig-Martens—- 
is the same that O. Lummer applied in his recent researches 
on carbon arcs, and the softening or melting of earbons, and 
their carbon-crater temperature, 4,200 deg. O. absolute, agrees 
with Lummer and others. Anode and cathode temperatures 
were determined; temperatures are understood to refer to 
the anode unless otherwise stated. With increasing cur- 
rent intensity, the brightness of the light, says Engineering. 
in some cases increased visibility until а certain current 
intensity was reached, above which the brightness and 


temperature remained steady. with ail 
copper, iron, and nickel; a large range was found for 
silver; the smallest for nickel; with silver, constancy 
was not attained. In the case of copper a current of 2 
amperes gave a temperature of 2,235 deg. C. absolute, which 
rose to 2,450 deg. when the current was raised to 10 amperes, 
and did not Puede any further with current intensities up 
to 18 amperes. Ihe tungsten arc proved practically constant 
at 4,150 deg. C., ог 4,250 deg. C. for all current intensities. 
The temperatures of the cathode were, as with carbon, always 
lower; thus with copper the cathode temperature did not 
exceed 1,450 deg., remaining about 1,000 deg. below that ot 
the anode; with iron, the anode yielded 2,435 deg. to 2,605 
deg., whilst the cathode did not heat above 9,430 deg., with 
nickel the anode temperature varied, with the stated varia- 
tions of the current intensity, between 2,430 and 2,450 deg., 
whilst the cathode maximum was 2,365 deg.; tungsten gave 
4,250 deg. at the anode, and 3,000 deg. at the cathode. Alu- 
minium, zinc, and magnesium differed from the metals so 
far mentioned in giving the same temperatures at both the 
electrodes, 3,350 deg. to 3,450 deg. for aluminium, 9,350 deg. 
for zinc, and about 3,000 deg. for magnesium. These latter 
temperatures are unexpectedly high, and the suggestion is 
made that the temperatures observed are not those of the 
boiling metals, but those of the oxides, which are much less 
volatile than the metals, and might, hence, be considerably 
superheated, and have also high melting points. The sug- 
gestion finds some support in special observations made in 
atinospheres of nitrogen, whilst the figures so far given all 
refer to arcs burning in air. In nitrogen the temperatures 
were all much lower, by as much as 1,000 deg. in the case of 
aluminium, but this applies only to the three metals Al, Zn, 
Mg. Of these, magnesium and zinc arcs may be called easilv- 
oxidisable. Aluminium only covers itself with a surface film 
of oxide at ordinary temperature; at hivh temperatures alu- 
minium must be considered oxidisable. Iron is readily oxidis- 
able as well, however, and yet the electrode temperatures of 
iron, nickel, and copper were the same in nitrogen as in air. 


Electric Furnace Regulator.—Messrs. W. P. White and 
L. H. Adams, of the Geophysical Laboratory, Washington, 
forinerly obtained a regulation within 5 deg. by allowing a 
thermocouple recorder to make electrical contacts which actu- 
ated a polarised relay controlling the heating current through 
the intermediation of a large magnet. But a much more 
delicate control was required, and it was found that adjust- 
ments were required almost every second. Hence an 
arrangement, described in the Physical Heview of July last, 
was adopted, and consists in making the heating coil of an 
electric furnace one arm of a Wheatstone bridge, which 
method has succeeded in keeping the temperature of a labora- 
tory electric furnace constant for hours within 0.1 deg. at 
temperatures between 500 deg. and 1,400 deg. C., practically 
without any attendance. The energy for regulation is 
taken from the heating coil itself, a platinum coil, and the 
energy available for regulation is hence very great; the 
regulator is practically a resistance thermometer with currents 
of 18 amps.; the average current is 14 amps. "There is no lag 
between heater and regulator, since the two are identical, 
and no need for introducing further appliances into the 
heater cavity. The disadvantage of the arrangement is that 
the temperature of the furnace is influenced by the room 
temperature and may thus vary slightly even when the coil 
temperature is kept constant. The current-regulating switches 
are moved in accord with changes in the position of the gal- 
vanometer boom. The movement can be effected by means 
of a device (small motor) pressing the boom down at intervals 
во as to strike or to miss a contact-maker controlling a relay. 
As the regulation depends upon the variation of the coil 
resistance with temperature, the arrangement is not well 
adapted for nichrome coils which have a very small tempera- 
ture coefficient. It is further noteworthy that the arrange- 
ment, at least in the form described, is restricted to direct- 
current heating. 


- Central-Station Heating at Detroit.— Mr. J. H. Walker 
at the American Society of Mechanical Engineers, spring 
meeting, June, 1919, discussed the general problem of the 
utilisation of the heat ordinarily discharged to the condensing 
water in а central electric generating station. The impos- 
sibility of its complete utilisation for the purpose of heating 
buildings and the difficulties in the way of even its partial 
utilisation were pointed out, with particular reference to 
conditions existing in Detroit, Michigan. The development 
of the central heating svstem of the Detroit Edison Co. was 
traced, showing how the use of exhaust steam for heating 
was abandoned in favour of live steam. The reasons why it 
16 more commercially expedient under the existing local con- 
dition to supply live steam to the heating system and to 
generate all electric current in the condensing stations were 
also fully brought out. The paper also described some in 
teresting features of the central heating system in Detroit. 
such as the boiler plant. distributing system. underground 
construction of pipes and tunnels, consumers’ installations 
and meters. Special mention was also made of distribution 
losses, condensation return lines, and the method of trans- 
mitting steam through feeders at high velocities and with 
large pressure drops. The paper concluded with a discussion 
of the advantages of central heating service and of the 
obstacles to its wider use. It also pointed out the possibility 
e operating individual plant in combination with the central 
plant. ius E ZEE 


That was so with ailver, 
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Southern Callfornla Water Power.—A short time ago 
the Southern California Edison Co. completed its new 
financing for the present year by the sale ot $16,000,000 of 
bonds and debentures, which was the first financing in the 
West on a large scale since the war was concluded. An- 
nouncement is now made by the company concerning the 
starting of active work on its hydroelectric construction pro- 
gramme which the manageinent has been waiting to inaugu- 
rate for some time past. 
required to carry out the plans for the construction of new 
hydroelectric plant during the next three years, and their 
completion will mean the development of 66,000 H.P. in new 
hydroelectric plant and ап additional annual output of 
310,000,000 KW.-hour. The new development on Kern River, 
150 miles (240 km.) from Los Angeles, deriving its water 
supply from the watersheds in Kern and Tulare Counties, has 
a total installed capacity of 40,000 H.P. This plant will be 
known as Kern river No. 3, the company already having two 
other plants on the same stream. ‘The new plant will consist 
of two units of 20,000 H. b. each. A feature of the construction 
will be a tunnel 12 miles (19 km.) long, 8 ft. by 10 ft. (2.4 m. 
by З m.) in dimension. TWo pipe lines, each carrying 15,000 
miners' inches of water, will require 1,500 tons of steel pipe. 
The water drop will be 800 ft. (240 m.). It is on this project 
that 2,000 men will work for eighteen months, ind. 16 is 
expected that the plant will be put into commission about 
September, 1920. 

Big Creek plant No. 9, in Fresno County, 240 miles (384 
km.) from Los Angeles, is also the scene of active work at 
the present time. The Big Creek system now consists of two 
plants with a total capacity of 85,000 H.P., each plant con- 
taining two 2,200-H.p. generators. It is proposed to install 
imniediately in Big Creek plant No. 2 one additional generator 
of the same size, which will necessitate the construction of 
an additional pipe line requiring 1,100 tons of steel. Later & 
similar unit will be required at No. 1 power house under 
practically the same conditions. It is expected that the ad- 
ditional installation at Big Creek plant No. 2 will be com- 
nod and put into commission about the month of April, 

The developinent of Big Creek plant No. 3, which will be 
next in order, will use all the water supplied by Huntington 
Lake after i& passes through the two existing power houses. 
The combined head of power houses No. 1 and No. 2 
is 4,000 ft. (1,200 m.). Big Creek plant No. 3 will 
make available 1,350 ft. (405 m.) additional, and a 
fourth plant, which will be a later installation, will make 
available another 600 ft. (180 m.), resulting in the water being 
eventually utilised under a total drop of 5,950 ft. (1,785 m.). 
The first development at Big Creek No. 3 of 63,000 н.р. will 
ultimately be increased to over 200,000 н.р. The Big Creek 
plant No. 3 will, however, not be started until after the 
completion of the work laid out and now under way for the 
three-vear period. 

The three-year programme also includes the diversion of 
other waters in the Big Creek watershed in Huntington Lake, 
increasing the amount of water available for storage purposes. 
In later years additional reservoirs and water diversions are 
to be provided which will very largely increase the ainount 
of water for the Big Creek power houses and justify the con- 
struction of additional plant. The immediate construction 
plans are really a part of a comprehensive programme which 
will ultimately result in the development by the company of 
750,000 н.р. in hydroelectric plants, requiring an expenditure 
for plant, lines and sub-stations of $125,000,000. The service 
of the company now extends to ten counties in Southern 
California and the San Joaquin Valley, over 55,000 sq. miles 
(14,245,000 hectares), serving upward of 200,000 consumers in 
233 cities, towns, and intervening rural territory. 

Construction is beginning on a new hydroelectric plant in 
the Great Western chain of generating stations in California. 
The company recently completed the financing by the sale of 
$6,000,000 in bonds and $1,500,000 in preferred stock. It is 
estimated that the plant will be completed in about two 
vears' time, the plan being to use the power in the general 
distribution system around the bay region. The plant is to be 
built in the canyon of the North Fork of the Feather river 
about 9 miles (14.4 km.) above Belden on the Western Pacific 
railroad. By means of tunnels both the Lake Almanor 
watershed and that of Butte Valley will be made available 
for the new plant. A tunnel about 2 miles (3 km.) long will be 
driven from Lake Almanor into Butte Valley, whence water 
will flow into Butte Creek channel to a point near the junc- 
tion of the north fork of the Feather river, where a dam 
IS to create a small reservoir. A second tunnel, about 2 
miles long, will be driven from this reservoir to a point 
directly above the power house. whence a 1,100-ft. (335-m.) 
head will be made available through steel penstocks in rock 
tunnels. Water discharged from the Caribou plant into the 
north fork of the Feather river will be used again at the 
Tas Plumas plant. which is about 40 miles (64 km.) further 
down the river. For the present the power house is to con- 
tain two 20.000-Kw. units with transformer equipment for 
. stepping up to 160,000 volts. The probable ultimate capacity, 
it is stated, will be 190,000 kw., with а possible increase to 
136,000 kw. A 150,000-volt steel tower line is to be built 
from Caribou to a point on the north shore of Carquinez 
. Straits. For a considerable distance this line will parallel the 
existing 100,000-volt line from Las Plumas to Oakland. Ве- 
cause of the 300.000-acre-feet storage capacity at Big Meadows 
and Lake Almanor, together with the high natural run-off 
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from the Butte Valley watershed, it is expected that the 
new plant can be operated at a high percentage of installed 
capacity. This plant is part of а comprehensive echeme 
whereby the Great Western Power Co. expects to develop a 
total of 635,000 н.р. in plant above Oroville in the Feather 
river basin.— Electrical World. 


Electrical Control by Vibration.— The control of elec- 
trical machinery by the sound of a whistle at any distance up to & 
mile was recently demonstrated to a Sunday Erpress representa- 
tive. By the blowing of a whistle a small motor-car was started, 
directed to the right or left, and stopped by repeated sounds. The 
model was fitted with the essential batteries, and no wires or wire- 
less apparatus are claimed to have been used. Vibration alone is 
responsible, and the same results are claimed to have been 
accomplished by means of inaudible vibrations. The inventor, 
Captain A. J. Roberts, an Australian flight captain, is said to have 
produced other inventions connected with wireless in the air and 
the controlling of torpedoes by the same means. Some of his 
inventions were described in our pages a few years ago. 


The James Watt Centenary.— Messrs. Vickers, W. & T. 
Avery, and the Birmingham Small Arms Co. have each offered 
£1,000, towards the sum of £200,000 required to establish a 
Research Institute іп connection with the University of Birmingham, 
as a James Watt memorial. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected. with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Mr. T. А. 
TaAvLoR, A. M. I. E. E., assistant engineer, Burma Electric Tram- 
way and Lighting Co., Ltd., is expected to arrive in England 
about October lst on six months’ privilege leave. 

Mr. ARTHUR ELLIS, the Cardiff Corporation electrical en- 
yineer and tramways manager, is about to retire after 
about 2U years’ service under the Corporation, in order to 
set up in private practice. 

Consequent upon Mr. Gapssy, the chief assistant engineer 
at Hove, having resigned his position, 1t became necessary to 
reorganise the staff, and Mr. Liggins has been promoted to 
ihe position at £325 per annum. 

Mr. PENFOLD, an old member of the staff, has been appointed 
shift engineer at the Dover Corporation Electricity Works. 

Sunderland Tramways Committee has appointed Mr. H. 
Harrison, of Ashton-under-Lyne, assistant traffic superin- 
tendent. There were 39 applicants for the post. 

The residence of Mr. Tuomas ROLEs, electrical engineer to 
the Bradford Corporation, has been broken into during his 
absence on holiday and several articles are missed. Mr. 
holes has our sympathy. 

The Chesterfield Corporation has appointed Mr. H. Cam- 
PION, manager of the Dewsbury Municipal Electricity and 
Tramway Departments, to a similar position in connection 
with its own undertakings, at a commencing salary of 
£600 per annum, in succession to Mr. R. L. Acland, who 
has lett to take up a post with a London transport company. 
Mr. W. A. Toppin, who since Mr. Acland’s resignation has 
been acting manager of both the electricity and tramway 
undertakings, has been appointed assistant general manager, 
at £300 per annum, plus £120 per annum war bonus. 

Mr. E. T. Price, chief electrical engineering assistant of 
the Johannesburg Municipal Gas and Electric Supply De- 
partment, is leaving the Councils service in order to take 
up a commercial position. 


General.—The marriage was solemnised at St. Matthew’s 
Church, Burnley, on September 12th, of Capt. J. B. HART- 
LEY, M.C., electrical engineer with the British Westinghouse 
Co., Manchester, and Miss A. Stuttard, daughter of a leading 
cotton manufacturer. The presents included stainless cutlery 
from the bridegroom’s colleagues at the Westinghouse Works. 

The wedding took place at Halifax, on September 11th, 
between Mr. J. H. Gat. of the Gath Electrical Engineering 
Co., Halifax, and Miss Lucy Tasker, of Halifax. The em- 
plovés of the firm presented the bridegroom with a clock 
suitably inscribed. 

The Times states that Mr. A. J. Barroun, O. M., is to be 
nominated for election as Chancellor of Cambridge University, 
in succession to his brother-in-law, the late Jord Rayleigh. 

Mr. W. J. HAMILTON Porter, A. M. I. E. E., for the past 
seven vears district manager in South Wales and the West 
of England for the British Westinghouse Electrical and 
Manufacturing Co., Ltd.. was entertained to dinner on 
Fridav last bv a circle of friends on his relinquishing his 
connection with the firm in order to take up business in the 
Cardiff district as a mechanical and electrical engmeer. Mr. 
P. J. Plevin, M.I.Mech.E., Mr. Porter’s successor as district 
manager for the comnany, was in the chair, and pre- 
sented Mr. Porter with & chiming clock, which had been 
subscribed for bv a large number of his friends. The op- 
portunity was taken also to present to Mr. H. Townsend, 
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who is leaving the staff of the British Westinghouse Co. in 
Oardiff, with a gold-mounted cigarette case. Mr. Porter has 
been responsible for the supply and erection of many of the 
largest electrical equipments in the district. It is his in- 
tention to specialise in all kinds of electrical and mechanical 
plant for collieries, steel works, and other industrial concerns 
in South Wales and the West of England. 

Messrs. Siemens Brothers & Co., Ltd., inform us that five 
members of their staff, officers in the company’s cable ship 
Faraday, have received letters of commendation from the 
Admiralty for their services during the war, and a letter has 
been sent to each ofticer by the Lords Commissioners of the 
Admiralty. The letter states that the work performed by 
the cable ships during the war, carried out under extremely 
arduous and hazardous conditions, has been of the greatest 
assistance to the British and Allied cause, the maintenance 
of the communications of the Empire being of the highest 
ппрогёарсе to naval and military operations. 

Mr. J. A. CRABTREE, late works manager for Messrs. J. H. 
Tucker & Co., Ltd., has commenced business under the name 
of J. A. Crabtree & Co., Ltd., 21, Upper Rushall Street, 
Walsall, manufacturers of electrical tumbler switches. Mr. 
А. E. Minus, for eleven years Midland and Liverpool repre- 
sentative for J. H. Tucker & Co., has resigned, and has joined 
Messrs. J. A. Crabtree, Ltd., as sales director. 


NEW COMPANIES REGISTERED. , 


British Australian Engineering Co., Ltd. (158,607).— 
Private company. Registered September 8th. Capital, £25,000 in £1 shares. 
To carry on in Australia or elsewhere the business of manufacturers, mer- 
chants, contractors, mechanical, mining and electrical engineers, &c., and to 
enter into agreements (1) with H. C. Siddeley and (2) with R. W. Wild. 
The subscribers (each with one share) are: J. A. Hirst, Donacloney, 
Duganwy, N. Wales, electrical engineer; A. Ewing, Fallowfield, Cranes Park 
Avenue, Surbiton, mechanical engineer. The first directors are: R. S. Brails- 
ford, A. Ewing, J. A. Hirst, H. J. Marshall and W. Newall. Qualification, 
£200. | Registered office: Australia House, Strand, W.C.2. 


John Coates (Electro-Platers), Ltd. (158,645).—Private 
company. Registered September 9th. Capital, £1,500 in £l shares. To take 
over certain plant, machinery and assets, suitable for the business of gal- 
vanising, clectro.galvanising, and electroplating iron and steel, from N. 
Crowther, of Gratton Koad, Bradford. The first directors are: N. Crowther, 
luz, bradford Road, Idle, flexible tube manufacturer; Н. Croft, 89, Waverley 
Road, Bradford, secretary; J. Coates, 48, Fieldhead Road, Listerhills, Brad- 
turd, electro-plater. Solicitors; Geo. Furniss, Roberts & Co., Brighouse. 
Registered otnce: 41, Grattan Road, Bradford. 


Semco, Ltd. (158,689).—Private company. Registered 
September 10th. Capital, £7,000 in EI shares (3,000 10 per cent. prefer- 
ence). 10 carry on the business of clectricians, mechanical engineers, sup- 
pliers of electricity, &с., and to adopt an agreement with А. E. Grubb, S. Е. 
Grubb, T. E. Nankivell and E. Е. Burrill. The subscribers (each with one 
ordinary share) are: T. E. Nankivell, 39, Junction Road, Romford, Essex, 
electrical engineer; E. F. Burrill, 83, Downs Road, Clapton, N., electrical 
engineer. Directors: А. E. Grubb, T. E. Nankivell, E. F. Burrill and S. E. 
Grubb. Qualification, £299. Registered office: 19-20, High Street, Shore- 
ditch, E.. 


Electrical Engineering (West Bromwich), Ltd. (158,578). 
Private company. Registered September 6th. Capital, £5,000 in EI shares. 
To carry on the business of electrical, mechanical and consulting engineers, 
electric light and power installers, &c. Тһе subscribers (each with one 
share) are: J. D. Carlmark, 402, High Street, West Bromwich, electrical 
engineer; T. A. Nightingale, Billhay Street, West Bromwich, merchant; C. 
^. James, 2, Thynne Street, West Bromwich, manufacturer. Тһе sub- 
»cribers are to appoint the first directors. Qualification, £100. Solicitor: 
A. A. Millicents, West Bromwich. 


Eastern Engineering and Supply Co., Ltd. (158,667).— 
Private company. Registered September luth. Capital, £5,000 in £1 shares. 
To carry on the business of electrical, mechanical, sanitary, gas, hydraulic, 
water and general engineers, manufacturers of machinery, electrical 
apparatus, theatrical and general stage effects, &c. The subscribers (each 
with one share) are: Ethel Berry, 9, Hartfield Crescent, Wimbledon, S.W.19, 
clerk; Winifred P. Martin, 100, Sewardstone Road, Victoria Park, N.E., 
clerk. The subscribers are to appoint the first directors. Qualification, 100 
shares. Secretary: F. A. Walker. Registered ollice: 301, High Street, 
Stratford, E.15. 


Phenix Electrical Co., Ltd. (10,621).—Private company. 
Registered in Edinburgh, September 10th. Capital, £20,000 in EI shares. 
To carry on the business of engineers, electricians and dealers carried on 
as the Phoenix Electrical Company, or by T. Н. Large, in his own name. 
The subscribers (each with one share) are: J. McCallum, 95, Bath Street, 
Glasgow, solicitor; S. M. Galloway, 45, West Nile Street, Glasgow, C.A. 
The first directors are: J. Boag and T. H. Large. Registered office: 32, 
Broomielaw, Glasgow. 


Wainwright Manufacturing Co., Ltd. (158,566).— Private 
company. Registered September 5th. Capital, £2,000 in £1 shares. To 


carry on the business of manufacturers of, agents for and dealers in kine- . 


matograph machines, electrical and e appliances, ёс. The sub- 
&cribers (each with one share) are: E. Wainwright, 44, Montalt Road, Wood- 
ford Green, Essex, merchant; S. W. J. Vaisey, 15, Rowan Road, Hammer- 
smith, W., merchant. The first directors are: E. Wainwright (managing 
director and S. W. J. Vaisey (both permanent). Qualification, £10. Regis- 
tered office: 159, Victoria Street, S. W. I. 


McKeown & Martin, Ltd. (4,778). Private company. 
Registered in Dublin, September 2nd. Capital, £5,000 in #1 shares. To 
carry on the business of electrical engineers, &c. The subscribers (each with 
one share) are: J. J. McKeown, 84, University Road, Belfast, electrical engi- 
neer; C. R. Martin, Annamoe, Chichester Park, Belfast, electrical engineer. 
The first directors are: J. J. McKeown and C. R. Martin. Registered office : 
3, Bridge Street, Belfast. 


R. M. Radio, Ltd. (158,602).—Private company. Regis- 


tered September 6th. Capital, £10,000 in £1 shares. To buy, sell, let or 


otherwise deal in radio apparatus of anv kind. to establish and maintain a 
registry of radio operators and a school of instruction in radio apparatus 
and the proper working and control thereof, to transmit and receive radio 
messages, and to carrv on the business of engineers and manufacturers of 
radio apparatus of all kinds, &c. The subscribers (each with one share) are: 
H. R. Rivere-Moore, 28, Park Hill Road, Crovdon, engineer; Captain H. 
St. J. de А. Donisthorpe, Cathcart House, Cathcart Road. S.W.10. The 
subscribers are to appoint the first directors. Secretary : G. Horswell. Regis. 
tered office; 5, Chancery Lane, W.C. 


OFFICIAL RETURNS OF BLECTRICAL 
COMPANIES. 


Lobito Benguella and Catumbella Electric Light and 


Power Co., Ltd.—C. O. Webb, of 1, Queen Victoria Street, 
E. C., as receiver on July llth, 1919. 


Rushmores, Ltd.—Mortgage on land and premises at 
Fulham and Balham, registered August Ist, 1919, by way of transfer and 
further charge securing £24,490 9s. 4d. Holders: British Safety Blades, Ltd. 


Litholite Insulators, Ltd.—Satisfaction in full on July 
30th, 1919, of charge for £3,000 registered November 19th, 1907. 


CITY NOTES. 


Mr. A. H. P. Stoneham, presiding at the 


Kalgoorlie annual meeting, said that on a reference 
Electric Tram- to the balance sheet it would be seen that 
ways, Ltd. the gross receipts for the year amounted 


to £33,900, as against 432,979 in 1917, and 
&hat the net profits earned before charging depreciation were 
£1,601, as against £3,928. The increase of ld. on workmen's 
tickets and the extra ld. on transfers had resulted in an 
addition to the receipts of £1,097. The increase in the wages 
bill consequent on the last award and the continued high 
prices necessitated the consideration of the question of cutting 
down the car mileage, and after much discussion and 
lengthy negotiations a new time table had been agreed. The 
working expenses for the year showed a decrease of £1,056, 
chiefly due to a reduction in power consumption. The position 
in Australia had not improved during the period covered by 
the accounts. There had been many strikes recently, including 
one on the Trans-continental Railway, the seamen's strike, 
and the lumpers' strike, which practically isolated Western 
Australia. There was, however, a gleam of hope in the posi- 
tion. A cablegram had just appeared in the Press from Perth 
regarding gold discoveries at Hampton Plains. Workable 
value depended, of course, on cost, which was chiefly a matter 
of labour, and labour had practically killed mining and enter- 
prise of all descriptions in Kalgoorlie. Many mines which 
would have paid their way had been unable to give the huge 
wages demanded. On the other hand, dozens of mines were 
equipped with machinery they could not use, and which could, 
no doubt, be transferred to the new district. 


The directors of the Wotan Werke A.G., 
of Leipsig, recommend a dividend and 
bonus at the rate of 30 per cent. for 
1918-19, as against 40 per cent. in the 


German 
Companies. 


preceding year. 

The Internationale Stickstoff A. G., of Wiesbaden, after ap- 
portioning £4,000 to depreciation in 1918, as against £3,000 
in 1917, reports a fresh loss of £7,000, thus increasing the 
debit balance to £56,000. 

The A.G. fur Elektrizitats Industrie, of Hainburg, records 
net profits of £4,400 for 1918-19, as contrasted with £5,200 in 
the preceding year, and a dividend of 7 per cent., as in 1917-18, 
is in contemplation. 

The Continzntale Isola Werke A.G., of Duren-Birkesdorf, 
after placing £8,000 to depreciation in 1918-19, as compared 
with £16,000 in the previous year, reports net profits of 
£16,000, as against £33,000. The dividend on the ordinary 
shares is at the rate of 5 per cent., and contrasts with 10 per 
cent. in 1917-18. 

The А.С. fur Elektrische Unternehmungen, of Munich, 
after placing £3,000 to depreciation in 1918-19, as compared 
with £2,500 in the previous year, reports net profits of £4,800, 
as against £4,100. It is proposed to pay arrears in the divi- 
dend on the preference shares for 1917-18. 

The A.G. Korting Elektrizitats Werke, of Berlin, reporting 
on the year 1918-19, states that the maintenance of working 
at the supply works was again attended with the greatest 
difüculties. It is intended to pay a dividend of 6 per cent. 
out of net profits of 410.000. as compared with 4 per cent. 
and £10,000 respectively in 1917-18. DEM 

The directors of The Elektra A.G., of Dresden, which is an 
investment company for supply works and tramways, reports 
net profits of £1,100 for 1918-19, as against a loss of £2,200 
in the previous year. It is again impossible to make any 
distribution, and the small surplus and £8000 drawn from 
the reserve fund have been applied to the writing down of 
securities. T 

Direct Spanish Telegraph Co., Ltd.—Interim dividend of 
4 per cent. per annum, free of income tax, on ordinary 
shares for the half-year. 

Western ta dida Co., Ltd.—Dividend Зх. per share, 
and a bonus of 4d. per share, both free of income tax, 
making a total of'8 per cent. for the year. 

Globe Telegraph & Trust Co., Ltd.—Ouarterly dividend 
of 3s. on the preference and 2s. on the ordinarv shares, both 
free of tax. | | 

British Insulated & Helsby Cables, Ltd.—Interim divi- 
dend of 9d. per share, less tax. 


Davis & Timmins, Ltd.—Interim dividend of 6 per cent. 
per annum, free of tax, on ordinary shares for the half-year. 
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British Aluminium Co., Ltd.—Dividend at the rate of 6 


per cent. per annum оп the preference shares, and at the 


rate of 8 per cent. per annum on the ordinary shares, both 
for the six months to June 30th. 

General Electric Со. (U.S.A,).—Dividend 2 per cent., 
less tax, on capital, stock, for quarter. 

Browett, Lindley & Co., Ltd.—Interim dividend of 4 per 
cent. on the ordinary shares for the half-year to June 30th. 

Nairobi Electric Power & Lighting Co., Ltd.—Interim 
dividend of 4 per cent., less income tax. 

Prospectus.—The Rapid Submersible Ship Cleaner Co., 
Ltd.—Lhe list was to close on Wednesday in an issue of 
145,000 shares of £1 each. The cleaner is worked by a sub- 
mersible electric motor. 

Bruce Peebles & Co., Ltd.—Dividend at the rate of 71 
per cent. per annum, less tax, on the cumulative participating 
preference shares, for the June half-year. 


STOCKS AND SHARES. — 


TUESDAY EVENING. 
DEALINGS in the new Victory and Funding Loans, which 
started on Monday, have taken up a good deal of investment 
money, and for the time being the newcomers are naturally 
the most conspicuous stocks in their particular market. 
Allowing for the accrued interest, &c., the various’ shapes 
stand at a small discount, from which it is obvious that the 


substantial buying orders which were placed in advance did . 


not suffice to stem the stream of selling from those who have 
already got tired of holding the Loans. It is plain, however, 
that the influence of the latter upon investment stocks as a 
whole will be quite light, for elsewhere in the Stock Exchange 
the effect of commencement of dealings in the securities has 
been practically nil. 

Notwithstanding the elasticity imparted to Stock Exchange 
markets by the withdrawal of various Treasury restrictions 
which hampered the free course of investment during the 
war, investors still find difticulty—so at least stockbrokers’ 
correspondence shows—of obtaining suitable channels for 
their money. The popular demand is for capital apprecia- 
tion rather than good dividends, the reason, of course, being 
that on profits made in Stock Exchange markets there is no 
Income tax to pay, whereas on dividends the story is just 
the reverse. In other words, speculation is fostered by the 
high income tax and the exalted cost of living. Nevertheless, 
the investor knows well enough that, after all, security is the 
thing which counts, and the wise man periodically puts by a 
certain sum that shall bring him in a steady income. 
view of the many inquiries that are current for investment 
stocks, we append a list of various preference issues con- 
nected with electrical undertakings that deserve attention of 
the man with money to invest. Our weekly list affords good 
examples of sound stocks, but a few others may be added to 
suit the varying requirements of those who want a safe, 
or а not-quite-so-safe, stock to hold for investment purposes: 


Yield. _ Interest 

Preference Shares. Price. £ s.d payable. 
Adelaide Elec, Supply 5% (tax free) 1 5 net. Mar. & Sept. 
“A” Cum. (Full div. in 
Mur., 1920.) 
British Electric Traction 6% Cum. part 16 718 O Jan. & July. 
Crompton & Co. 7% Non-Cum. .. E 94 / 8 6 6 Jan. & July. 

(on last year's div.) 
Newcastle-on-Tyne Electric 5% Non- 18/- 511 0 Mar. & Sept. 
Cum. part. | 

Para Electric Railways 6% Cum. 41 xd. 7 7 6 Мат. & Sept. 
Potteries Electric Tract. 5% Cum 12/9 716 6 Feb. & Aug. 
Tramways (M.E.T.) Omnibus 7% Cum. 20/6 616 6 June & Dec. 
Yorkshire (W. Riding) Trams 6% Сиш. 43 7 5 6 Jan. & July, 


We add half-a-dozen debenture stocks to give an idea of 
what is available in this department :— 


Yield. Interest 
Debenture. Price. 4 s. d. payable. 
Edmundson's Elec. Ist Mort, (44%) .. 71 6 6 6 Inn. & July. 
Electric Construction 4% perp. 1st Mort. 68 517 6 Jan. & July. 
English Electric 53% Sinking Fund 913 6 00 Jan. & July.“ 
Ist Mort.* 
Sao Paulo Tram, Light and Power 19xd 6 66 Маг. & Sept. 
d perp. Cons. 
Tees Power Station 6% 1st Mort. э 1021 517 0 Apl. & Oct. 
Urban Electric Supply 44% 1st Mort. .. 71. 6 6 6 Apl. & Oct. 


* Full interest in January. 


These yields do not allow for redemption or accrued interest. 

The market for Home Railway stocks is dull and heavy. 
Those who bought Home Railways a fortnight ago are already 
beginning to regret their haste, and the reason for the depres- 
sion is ascribed. as usual to labour difficulties. Metro- 
politan has shed 14. Districts the same, Underground Incomes 
are a point lower. The £10 shares lost half-a-crown. 

Activity in Marconis is once more noticeable, and the parent 
shares enjoyed a recovery, on the cessation of the foreign 
selling. Simultaneously, American Marconis, after being 
weak, took a sharp turn for the better, and rose to 33/6 on 
the reiteration of rumours that the company will be taken 
over by the General Electric of New York. Canadian and 
Marconi Marines are attracting no particular attention. The 
cable market is firm, and a number of dividend announce- 
ments have eerved to keep alive investment attention in this 
department. The Direct Spanish announces its usual interim 
dividend of 4 per cent., free of income tax, payable Octo- 


ber Ist. The Western Telegraph has declared a dividend of 
3s. and bonus of 48., both free of tax, making 8 per cent. for 
the year ended June 30th last, payable September 29th, this 
also being the rate to which the dividend was raised three 
years ago. lt is taken for granted that the Eastern Exten- 
sion, Eastern Telegraph and Globe companies will repeat 
their regular 8 per cent. Indo-Europeans are flat on tbe 
fixing of the rupee at 2s. The price is £4 down. The firm- 
ness of the American group continues. In 555 
shares there is no particular change. The British Insula 
company has announced an interim dividend of ninepence 
on the ordinary shares, the same as a year ago, and the price 
is unchanged. э À 

Siemens are a good market at 27s. 9d., showing a florin 
rise on the week. No surprise will be felt if the price goes 
to at least 30s., which the shares appear to be worth. British 
Aluminium ordinary have hardened to 33s. 9d. Babcock & 
Wilcox recovered to 3§ after having been easier. There is a 
good deal of quiet demand for commercial shares. 

Electricity supply issues keep dull. Westminsters have 
dropped to their par level of 5, and pay 8 per cent. on the 
money on the basis of the last dividend. St. James’ and Pall 
Mall are 4 lower, and can be bought to yield £8 3s. 4d. per 
cent. South Londons have eased off, but Metropolitans 
rallied to 3. The quartette of City and County shares is ex 
dividend; the returns look attractive in the case of these 
shares also. 

Brazilian Tractions continue to feel the favourable effect 
from the recent report. British Columbia Electric stocks are 
rather better. Mexicans, however, remain weak: further 
falls Wave occurred in some of the stocks. Argentines dis- 
cover no particular change. The rubber share-list is flabby, 
with prices on the down grade despite the firmness of the raw 
material. Engineering and Armament shares, with those of 
the base-metal group, are inactive. 


"X "WHARB LIST OF ELECTRICAL COMPANIES. 
| : Номв ELmOra:cITY Companms 


Dividend Price | 
— — P. 16, Yield 
1017. 1918. 1919. Rise or fall. p.o. 
5 „ өе 10 8 6 — 86 18 4 
Oharing Cross ve eo 4 4 93 — 7 6 6 
do. do. Е do. 4 Pret... E 8 — ‘910 0 
ee ое oo ee ee B 8 8 — 5 0 0 
City of London e „„ oœ F B 11йха — то 8 
o. до. 8 per ont. Pref... 6 6: ха = 49 9 
County of ed ее ee Т 7 9}xd — 7 11 5 
do. do. 6 per oent, Pref. 6 6 9} ха — 6 9 9 
K n өө T 1 6 6 — воро 
do 6 S LE ec ип EE й Н ! atso 8 Te 
do. e per ee — 6 
Me Htan .. „ а A 8 + ё алев 
0 oen Pret. ee k — xe р A 
1 UNS, Mal .. ae. 9 16 81 — > 8 8.4 
ош говата see ое w 5. & 211 — „ 48 6 
uth Metropolitan Pref. .. eo 17 7 1 — 900 
Westminster Ordinary .. .. 9 8 5 —} 800 
TRLEBORAPES AND TsiLuPrnoens, ZW 
Anglo-Am. Tel. Pret. oe .. 6 6 96 — 6 5 0 
do. ee өө là 88/6 99+ — 9 9 0 
ee ee 8 8 — 6 18 6 
ba 8ub. Ота, so ee oe 3 . 7 1 — *$ 18 4 
tern E ee T eo. В 8 151 — *5 6 0 
Eastern Tei. Ord. . о о 8B 8 1694 — 5 0 4 
Globe Tel and T. Ord... е. | 8 — s 5 0 
do. do. ee ee 6 6 -— 8 18 6 
Indo-European ee ee „„ 18 18 41 —4 6 16 10 
arooni és T oe 90 95 5 +b 414 0 
Oriental Telephone Ord. ... ee 15 10 — 49 0 
United R. Plate Tel. eo . 8 8 94 — *& 1 7 
West India and Panama „ М8 18 lyk — *4 16 8 
Western Telegraph ee ` өө 6 8 163 = *4 18 9 
| Homm Rar. T 
Central London Ord, Assented ee 4 ° 4 604 ' з 6 18 1 
Metropoliten a eo . өө ee 1 1 25 —1 5 00 
n ec о Ordinary.. — 
do, do. “A” „„ Nil Nil at — Nil 
do. do, Income .. 4 5 984ха —1 % 7 0 
` ' : 3 Кошен TRAMS, 40. ' 
ЫН hd D co ён“ 
O- 6 0 Li ee | — — 
do. do. 9nd 6 ee E тә 31 — — 
do. do. | 5 Deb... ee 6 b 634 + 7 1 6 
Brasil Tractions  .. T oe — — 604 + — 
Bombay Electric Pref. .. - 6 6 124 — 418 0 
British Columbia Eleo. Rly. Pfoe. b 6 554 — 9 1 10 
do. do. Preferred Nil 2 4% — 5 7 0 
do. do. Deferred Nil N 89) +a Nil 
do. do, Deb. .. 644xd +4 716 0 
Mexico Trams 5 percent. Bonds.. Nil Ni 55 — Nil 
do. 6 рег cent. Bonds.. Nil Nil 454 — ‚ мї 
Mexioan Light Common .. ee Nil Nil 824 —9à Nil 
do. Pref. oe „„ Ni Nil 484 — Ni) 
do. Ist Bonds.. .. Nil Nil 603 — = 
MaNUFAOTURINMG  CoMPANIES 
Baboook & Wiloox „ 16 15 88 ——— 499 
British Aluminium Ord, .. T 10 10 14 фу; 518 4 
British Insulated Ord.  .. eO 95 124 PES — 6 1 0 
British Westinghouse Pref. ee % 8 375 a 7 418 8 
Callenders  .. .. T oe 95 25 9 — 6 19 0 
do. os inas se v b] 63 4 — 8 8 10 
Castner-Kellner ee “+ oe 95 90 2 — 8 00 
Crompton Ord. abs pus oe 7 10 21/6 — 9 80 
Edison-8wan, “А " e e| = = là — 6 0 0 
do. do. 6 percent. De b. 4 b els — 8 2 9 
Bleotric Construction vs . 10 10 lá — 8 18 0 
Gen. Bleo, Pref.  .. ee T 6 64 1 = 810 0 
о. Ord. ee ee ee 10 10 9 — 965 0 0 
Henley .. e 7 „ 95 D 2 = 680 
D Pref., oe oe өө 44 4 8 = 6 4 3 
India-Rubber ee ee ee ee 10 10 17 — 6 17 8 
Rlemens Ord... T ee ee — 10 . 279 +2- 7 5 0 
Telegraph Con.  .. «„ 20 W 2⁵ “419 0 


*Dividends pald free of Income Tax. 
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THE BRITISH ASSOCIATION. —II. 


Тнк Bournemouth meeting of the B. A. came to an end on 
Saturday morning last. It was in every respect successful. 
The attendance was as large as had been anticipated, but, of 
course, not so large as on many occasions when the meetings 
were held at more central situations. The number of 
members and associates was 1,481. 


The president, Sir Chas. Parsons, struck the engineering 


note in his addréss, abstracted in our last issue, and in the 
Engineering Section interest was well maintained throughout 
the whole proceedings. Evenon Saturday morning, when other 
Sections had put up the shutters, * G was crowded to the 
doors, busily engaging itself with submarine mining matters, 


the paravane, and other subjects, and planning to visit the 


Winton Aerodrome in the afternoon. 

The meeting of the Association next year will be held 
at Cardiff, with Dr. Wm. A. Herdman, F.R.S., Professor of 
Natural History in the University of Liverpool, and General 
Secretary of the Association from 1903 to 1919, as president. 
Edinburgh’s invitation for 1921 has been accepted. 

_ We give below a list of electrical, engineering, and 
industrial matters selected from the daily programmes :— 


Section A.—Mathematical and Physical Science. 


Report of Committee on Radio-telegraphic Investigations, 
submitted by Dr. W. H. Eccles (Secretary). | 

Report of Committee on Gravity at Sea. 

Discussion on Thermionic Tubes (Prof. W. H. Eccles, Prof. 
C. L. Fortescue, Mr. B. S. Gossling, Major R. Whidd- 
ington). 

** Self-oscillation in Valves," by Major R. Whiddington. 

» Dra Hon of Electric Waves," by Prof. G. N. Watson, 


.R.S. 
“ On a Possible Theory of Vision,“ by Sir Oliver Lodge, F. R. S. 
The Ionisation of Argon and Helium by Electron Collisions, 


by Prof. F. Horton and Miss A. C. Davies. 

The Production of Luminosity in Helium by Electron 

. Collisions,” by Prof. Е. Horton and Miss D. Bailey. 

Discussion on the Principle of Relativity (Prof. A. S. Edding- 
ton, F. R. S., Dr. L. Silberstein). . 

'" Viscosity of Liquids at High Pressure," by Dr. T. E. 
Stanton, F. R. S. 

Wireless Telegraphy during the first three years of the 
War," by Major T. Vincent Smith. 

On the Limitations of Relativity,” by Mr. W. J. Johnston 
and Sir Joseph Larmor, F. R. S. 

How the Sun may have become a Magnet," by Sir J. 
Larmor, F.R.S. . 

Report ou Wave Motion (Sir George Greenhill, F.R.S.). 


Section B.—Chemistry. 


“ Chemistry and the War," by Sir William Pope. 

“Nome Geo-chemical Problems dealt with during the War,“ 
by Prof. Boswell. 

Glass Manufacture at the end of the War," by Dr. W. M. 
Travers. | 

** Metallurgy during the War," by Prof. C. Н. Desch. 

Discussion on Problems of Coal. Report of Fuel Economy 
Comunittee. 

The Molecular Phase Hypothesis: A Theory of Chemical 
Reactivity,” by Prof. E. C. C. Baly. 


Section E.—Geography. 

Some New Experiments in Atmospheric Electricity and Pos- 
sible Connection with Terrestrial Magnetism,” by Е. A 
Reeves. 

Section F.—Economic Science and Statistica. 

National Alliance of Employers and Enployed, by the 
Rt. Hon. F. Huth Jackson. 

Industrial Councils and their Possibilities," by J. B. John- 
ston. 

Transport Policy," by W. М. Acworth. 

Joint ineeting with the Educational Section. 
Herbert Morgan on Business in Relation to Education. 
»The Task of the Universities, by C. R. Fay. 

Joint meeting with Physiological Section and Psychological 
Gub-section on Influence of the Six-hour Day on In- 
dustrial Efficiency aud Fatigue" (Dr. H. M. Vernon), 
American Experience," by Mr. P. Sargant Florence. 
"The Energy Requirements of Heavy Labourers," by 
Prof. A. W. Waller, F. R. S. 

Report of Committee on '' Replacement of Men by Women in 
Industry (Prof. A. W. Kirkaldy and Miss L. Grier). 

** Tnter-lmperial Communication through Cable, Wireless and 
Air," by Sir Chas. Bright. 

“The Special Taxation of Business Profits in Relation to the 
Present Position of National Finance," by Dr. J. С. 
Stamp. C. B. E. 

Report of Sub-Committee on Income Tax. 


Opener, Sir 


ээ 


Section G.—Engineering. 

Report of Committee on Complex Stress. 

Visit to Bournemouth Corporation Tramways Generatin 
Station. Electric welding, oxy-acetylene welding an 
cutting, sorbitic treatment of rails in situ. Visits to Gas 
and Water Works and to Royal Naval Cordite Factory at 
Holton Heath. 

Development of Geared Turbines for the Propulsion of 
Ships," by R. J. Walker. 

Papers on Tanks, Military Bridge Construction, Airships, 
Aviation matters, the Paravane, &c. | 

„Directional Wireless with Special Application to Aircraft, 
by Capt. J. Robinson. | 

* The Three-electrode Thermionic Valve as ар А.С. Generator, 
by Prof. О. L. Fortescue. 

"A new arrangement for Generating Oscillations by means 
of Thermionic Valves," by Prof. W. H. Eccles. 

“А Trigger Relay Operated by Thermionic Valves, by, Prof. 
W. Н. Eccles 


“ Gaseous Ignition by Hot Wires," by Prof. W. M. Thornton. 
The Thermal Conductivity of Heat Insulators,” by Prof. W. 
M. Thornton. 

Submarine Mining," by Commander А. L. Gwynne. 
Psychology Sub-section of the Physiological Section. 
Theoretical Basis of Industrial Psychology," by T. H. Pear. 

Industrial Overstrain and Unrest," by Dr. C. 8. Myers. 

Section L.—Educational Science. 

Discussion upon the Method and Substance of Science 
Teaching. 

Discussion upon Continuation Schools, opened by Sir R. Blair. 

Discussion upon Training in Citizenship, opened by Bishop 
Welldon. 

Discussion upon Fundamental Principles in Education. 


Section M. - Agriculture. 


“ Electrical Treatment of Seeds, announced as by Dr. C. 
Mercier; the author having died the week before the 
meeting, Mr. Blackburn read a paper of his own on the 
same subject. i 


It was announced on the notice board in the Reception 
Room that members of Section B. Chemistry, could 
inspect an instrument illustrating “ Sphere-tricity " ; also 
that Mr. G. Mahomed would exhibit an apparatus for 
recording atmospheric electricity at the Hut, Middle Chine, 
Westcliff. Mr. G. Phillip Griffiths exhibited a British- 
made X-ray apparatus for operating from lighting circuits 
in Section A. | 


The Eiectro-Chemical Treatment of Seed Grain. 

By Dr. A. E. BLACKBURN. (Abstract.) 
Section M.—Agriculture. 
ALL living matter, human, animal and plant life, is made up 
of solutions separated by walls and membranes. Those walls 
are permeable in different degrees. Continual changes are 
taking place in these solutions. To understand these changes 
is to understand life. It is the science of life. The rain keeps 
the soil humid, the sun and wind concentrate the juices of 
the sap. The force which determines the movements of fluids 
in plants is called the osmotic pressure. Now solutions which 
conduct electricity, as a solution of salt, have a greater 
osmotic pressure than we should expect from their constitu- 
tion, whilst substances, such as sugar and alcohol, which do 
not conduct electricity, have no greater osmotic pressure than 
we should expect. In all probability there is a breaking up 
in the molecule of the salt, and the fragments are called 10ns, 
which are the carriers of the electric charges, and represent 
life. 
I do not intend to speak of the application of electricity to 
eeeds by overhead wires; the electro-chemical treatment of 
seeds is quite distinctive. Various electrolytes, that 1s, various 
solutions, are used—the seed is steeped in the solution, and à 
current of L.T. electricity is passed for varying times according 
to the nature of the grain. The dried grain, in whose Jatent 
life the currents of absorption and elimination have ceased, 
are ionised; they are given, as it were, added life and made 
more vigorous. 

The first electrolytes used were the chemical manures. 
Wheat was steeped in a solution of nitrate of soda, L.T. elec- 
&ricity was passed through it, the wheat was sown, and the 
results were satisfactory. The treated grain showed plants 
which were stronger, taller, and with more and better ears. 
In all these experiments along with the treated seed, under 
exactly similar conditions, untreated seeds were sown. The 
method is slow; one cannot harvest every week. To begin 
with, wheat, oats and barley were taken. 

The seed із now treated in tanks of varving sizes, to hold 
10 or 90 sacks; each end of the tank has an iron plate serving 
as the electrode, the source of the electricity being the town 
supply or a dynamo, and a rheostat for regulating the strength 
of the current is necessary. The seed is treated. the solution 
run off, and the seed taken out and dried. The drying 1з very 
important, for if the grain is overdried it will be killed; if 
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underdried considerable damage is done to germination; the 
drying may be done by various methods. The drying of 
vegetables is now a fine art, and some improvements can be 
expected in this direction. The seed should be sown within a 
month or two of treating. Mr. Baines has shown in his 
studies on vegetable electrophysiology that every seed and 
vegetable has & permanent electrical charge; there is à tend- 
ency to revert to the normal if the eeed is kept too long. "The 
results in regard to wheat, oats, and barley are unqualified 
successes. Potatoes treated show а 50 per cent. increase in 
weight, electrified seed shows an increase in grain and some- 
times in straw; the increased yield of grain is well over six 
bushels per acre. 

The process so far has been spread by recommendation from 
farmer to farmer. The Board of Agriculture has investigated 
the matter, and reaped, thrashed, and weighed samples of the 
crops, and has found an average increase of 10.5 bushels to 
the acre to the credit of the electrified seed. The Board, how- 
ever, is not prepared to say to what extent this is due to the 
chemical soaking or the electrical change. In February of 
this year the Board republished experiments made 40 years 
ago by two Germans. The experiments consisted in soaking 
and drying seed. Now the German rarely originates an idea, 
and these experiments were not original, but the electro- 
chemical treatment is original. In my own experience, and 
in another department (for it is well sometimes to get out of 
one’s usual rut) the comparative effects of merely soaking or 
treating by electricity in addition may be easily Shawn. Take 
the case of the soldier left after a wound with a etiff knee 
joint. One inay apply salt and water for any length of time 
to the joint, but no result will ensure; as soon, however, as a 
current of electricity is passed through the joint with pads 
of salt and water applied the joint will become movable. 

The inventor of this process having succeeded, after years 
of experimentation, in bringing the process to maturity for 
the principa! farm crops, and in securing a large increase of 
yield from all kinds of seed corn, 1s now turning his attention 
to other agricultural and to horticultural seeds. Much pro- 
gress has been made in adapting the process to seeds of garden 
crops as well as to those of farm crops other than cereals; but 
with respect to them the process is not yet quite sutticiently 
inatured to warrant his recommending its general adoption. 

The results for 1918 were as follows in five cases :— 


Gain per acre Gain per acre 


in grain. in straw. 

1. Mr. W. W. Lovelace, Wheat, 2 tons, 8 owt. 
Puddlehinton, Dorchester. 7 bushels. 

2. Mr. C. Foot, Wheat, Loss, 1 cwt. 
Bincombe, Dorchester, 64 bushels. 

8. Mr. H. H. Cake, . Barley, Gain, 9 cwt. 
Binoombe, Dorchester. 16 bushels. 

4. Mr. H. Legg, 18 bushels. Gain, 10 cwt. 
Blashenwell, Corfe Castle. 

5. Mr. W. W. Lovelace, Oats, 6 bushels. Gain, 4 cwt. 
Puddlehinton. ` 


During the season now closing more than 500 farmers have 
grown cereals treated by the Wolfryn electro-chemical process. 
Measured tests have been made by some of the farmers them- 
selves, and some by an expert appointed by the chief executive 
officer of the Dorset Executive Committee. The Agricultural 
Committee of Bucks. has made an examination of some of the 
treated crops in its county, but a few only of the results have 
yet been definitely reported. One of wheat in Somerset, made 
by the farmer himself, shows a gain in favour of the treated 
seed of about 25 per cent., or three sacks per acre, in the 
grain; another of wheat in Dorset made by an expert shows 
a gain of about 33 per cent. in the grain, or more than four 
eacks per acre. Many farmers report that they are satisfied 
with their results, but are not willing to incur the trouble 
and expense of making measured tests. One important 
farmer in Midlothian writes: I am not surprised to hear of 
the good results from treated seed in England. All our grain 
was treated with the exception of about 2.5 acres of wheat and 
l acre of oats. I am highly satisfied with the results. One 
only needs to stand and look to see the difference between 
the treated and untreated—longer and stronger straw and a 
much brighter colour, thicker on the ground and bigger 
heads.“ Others have reported equally favourably. Mr. D. 
Finlayson states: On August 13th I visited Mr. Pledge’s 
farm for the purpose of inspecting and reporting upon the 
wheat there. On the surface the evidence goes strongly to 
the treated side of the field. On standing at the dividing line 
between the two portions one is struck, most certainly, by the 
difference. In my opinion, the sturdier growth of the treated 
side will have a crop containing less, if any, shrivelled grains 
than the untreated.” 

»The spectre of famine has hung over these islands during 
the war, and Mr. Hoover is reported to have said that in the 
event of the American harvest failing to the extent of 20 per 
cent. there would be little doubt Europe would suffer to a ter- 
тіре extent. It behoves therefore all engaged in agriculture 
to use all available measures to increase production. Ву sow- 
ing improved wheat, the application of suitable and efficient 
manures, and the electro-chemical treatment of seed grain, 
production can be increased to an enormous extent. Greater 
endorsement of research and a hearty co-operation between 
all branches interested, in which Government assistance must 
be liberally given, will be essential factors in a successful 
issue. 


same. 


that of the surrounding air. 


DISCUSSION. 


Mr. A. E. Barnes (London) eaid that it was impossible to 
doubt the fact that the process of seed electrification as carried 
out by Mr. Fry had the effect of increasing yield, but he did 
not think the scientific basis underlying the process in ques: 
tion was yet understood. He was at first inclined to attribute 
the favourable results obtained to the solution of calcium, 10 
which the seeds were immersed, for the reason that calcium 
was а true plant food, and that, to his mind, it was quite 1m- 

sible for the seeds to retain an added charge after removal 
rom the bath. It was necessary to understand clearly the 
electrical etructure of seeds and the bearing of that structure 
upon germination. The basic principle of them all was the 
In normal conditions of weather the air was the posi- 
tive and the earth the negative terminal of Nature's electrical 
system. Between these two there was an ordinary electrical 
circuit, down from the air and up through the roots, stem, and 
venation of the plant from the earth. In its com leted, ita 
matured state, every seed, electrically considered, was & 
Leyden jar. In the horse-chestnut the seed-coat was, when 
planted in the damp soil, the equivalent of the outer-coatin 
of tin-foil. Within that were two insulating layers—one fibroi 
and the other the membranous coating of the seed—these re- 
presented the glass of the jar, while the inner coating of tin-foil 
was supplied by the markedly acid seed-substance itself. Before 
the seed was planted in the soil the seed-coat was dry and non- 
conducting; therefore, while it was in that condition 1t wae 
electrically inert. The seed-coat must be rendered conductive 
before the electrical stimulus essential to germination could be 
imparted to the seed. The first step in Mr. Fry's process was 
to accomplish this, and in this fact there was also a reason for 
steeping certain seeds, such as those of the canna and bamboo, 
in water prior to planting them. His dithiculty was: the seeds 
were charged in the bath to a potential much higher than 
Would they not part with their 
charge upon removal trom the bath, or at any rate at once 
lose 1t upon contact with damp soil? ‘The answer would be 
in the attirmative, and they would conclude that the results 
obtained were due to chemical action alone. But they would, 
he was convinced, be arriving at a false conclusion. When a 
number of seeds were sown they did not all make equal pro- 
gress or indeed germinate at the same time. That, he sug- 
gested, was due to inequality of condition at the time ot 
sowing: they were not all fully matured seeds. Now, in the 
acorn the embryo radicle, plumule, and cotyledons were 
ensconced in a species of bag at the apex of the seed, and 
growth commenced at, as it were, the open mouth of the bag. 
Ín some acorns the formation could be plainly seen, in others 
it was not discernible. With regard to electrical stimulus, he 
had found from repeated experiments that to obtain some effect 
continued stimulus was unnecessary. If seeds were planted 
in electrified soil and electrification continued only for a few 
hours an impetus to germination was given, and the seeds 
wade more rapid and better progress than seeds not 30 
treated. The efect, in all probability, was to mature them, 
und this could readily be seen if seeds were subjected, in a 
pot, to в continuous current of, say, 1 volt for two or three 
hours, then left for a month or two and compared with other 
non-electrified seeds as controls. ‘The embryo radicle and 
plumule would then be seen in them all. The sign of current, 
however, was of importance. Positive at the bottoin of the 
soil and negative at the top gave an upward driving force, and 
stimulated upward growth, to the detriment of root produc- 
tion, while reversed polarity stimulated root-production 
without materially affecting growth in other ways. In the 
case of potatoes &o treated he had had one with twelve shoots, 
and not a vestige of root, and the other with normal foliage 
and the pot filled with roots. In grasses the foliage of the 
first was hair-like and 18 in. high, with a few thin roots, and 
the second 10 in. high, robust, and so thick with roots that 
no soil could be seen upon removal from the pot. His con- 
sidered opinion, therefore, was that the dried electrified seeds 
could not retain their charge for many minutes after being 
sown, but that the electrical stimulus imparted to them by 
the process was of great value. | 

Dr. Віктсніву (Rothamsted) said her experience was that 
the same results were not obtained in the laboratory under 
carefully controlled conditions as were said to be obtained in 
the field. She had been working with electrified seeds at 
Rothamsted for two years. It had been claimed tliat the 
treatment hastened germination sometimes by three or four 
davs. Personally, she had found that there was either no 
difference in germination between treated and untreated seeds, 
or if there was, the treated seeds were a day or two later than 
the untreated seeds. The plants from the treated seeds were 
never any better than those from untreated seeds, and in one 
or two cases they were distinctly behind. Generally, by the 
tine cultivation саше there was very little difference to be 
seen between the two. Even if there was any advantage 1t 
was by no means certain that the treatment had the same 
ellect in all soils. In some it might be positively harmful. 
They had not carried out field experiments at Rothamsted. 

Mr. Ross THompson suggested that the increase in bushels 
per acre, whether of oats, wheat, or barley, would depend 
upon the nature of the soil: whether 16 was heavy, clay, or 

ight loam. | | 

55 G. H. GaRRAD said that the trials carried out at Wye 
last year were a failure. This year it appeared that the re- 
sults from the treated seed would be better, but as harvest 
time approached the two sets became level, and he did not 
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think there would be any difference in the final result. In 
dealing with this matter, the author had spoken of successes, 
but he thought they had a right to ask also for some record 
of the failures. 

Mr. H. Н. Dunn, F.L.S., speaking as one of the first seed 
merchants in the country to become interested in the process, 
gave an account of his experiences with field crops. ln com- 
pany with two hard-headed practical farmers, he had inspected 
the growing crops on an extensive acreage, and both he and 
his triends had arrived at the conclusion that ''there was 
something in it." Since then he had carefully inspected many 
crops in the South of England which were grown from elec- 
tried seed alongside of crops grown from untreated seed 
under identical conditions, and in his estimation ninety per 
cent. of the crops grown from electrified seed were better than 
those from untreated—and threshing results had confirmed his 
opinion. He was not financially interested in the process, and 
hoped the whole process would be thorughly investigated. He 
deprecated the absence of the local farmer from the meeting, 
and suggested that the British Association, in charging for 
tickets, had kept away some thirty fariners, and he thought 
that at least ten of these gentlemen could have given the meet- 
ing the results of their own experiments with electrified seed. 

Dr. ANDERSON, replying to the discussion, agreed that drying 
the seed in a kiln should increase the yield, but in his tests 
the seeds were also gun an electrical charge after being 
heated in a kiln. The difference was very marked in the first 
experiments. Although it had been stated that in the 
Rothampsted laboratory, where pots were used, there was no 
difference in the results, it had been found that last year and 
the year before in several instances, although the results ap- 
peared to be identical, when the grain was threshed and 
weighed, the results were very different, as much as 25 or ЗО 
per cent. in some cases. As regards the question of the effect of 
the soil, he was afraid there had not been sufficient experi- 
ment yet to determine that. The use of the process was too 
much in its infancy to say what the effect of various soils 
would be. With regard to potatoes, he had said that the 
results this year were not good. As to the Lincolnshire trials, 
be could not say what the results were. 


Chemical Section. 


Presidential Address by 
Pror. P. PuiLLIPS BEpsoN, D.Sc. (Abstract.) 


Fifty years ago Mendeléef communicated to the Russian 
Chemical Society a memoir which has exercised a profound 
intluence on chemical philosophy, and continues to serve as 
a guide in the interpretation of research and speculations on 
the nature of the elements; we may look on this year as 
the jubilee of the Periodic Law. 

The memoir shows the principle of periodicity—viz., the 
recurrence of similar properties at regular intervals with 
increase in the magnitude of atomic weights, the possibility 
of utilising the atomic weights as a basis of the classification 
of the elements, the necessity for the revision of the values 
thus assigned to the atomic weights of certain elements, and 
finally that the scheme demanded for its completeness the 
existence of many new elements. 

Undoubtedly the clearest demonstration of the association 
between the atomic weights and the physical properties of the 
elements is that exhibited by the curve of atomic weights and 
atomic volumes, which shows the members of the natural 
families of elements occupying corresponding positions on the 
curve. 

A valuable guide in fixing the atomic weights of the 
eleinents has been the specific heat, which varies in the case 
of solid elementary bodies inversely with their atomic weights; 
or, as is more usually expressed, the solid elements have the 
same atomic heats. The specific heat is influenced by tempera- 
ture, and at about 50 deg. absolute the atomic heats of the 
elements are a periodic function of the atomic weights. 
Further, the graphic representation of this relation gives a 
curve very similar in its course to that of the atomic volume 
curve. So that the specific heat is another of the physical 
properties to fit into the periodic scheme. 

Undoubtedly the most fascinating feature of the periodic 
eystem is that it allows the discovery of many new elements 
to be foreseen. 

Upon the discovery of argon, helium, and their companions, 
in a very short period was recognised the existence of a group 
of gaseous elements forming a natural family, whose inolecules 
are monatomic, the members of which are distinguishable 
by their spectra and atomic weights, but are all in agreement 
in their unreadiness to take part in any chemical change. 
This inertness or nonvalence provided a simple means of 
reconciliation with the periodic scheme of the elements, as 
all that was теди was simply to add to the eight groups 
of the table of elements a zero group containing helium, 
neon, argon, krypton, and xenon, with niton, the emanation 
from radium, as a recent addition. 

The elements of the argon group form a valuable extension 
to the periodic system, and the knowledge acquired in the 
investigation of these substances has proved serviceable in 
the solution of problems in the realms of science and of 
industry. The knowledge of the properties and behaviour of 
helium was destined soon to play a part in the solution of the 
riddle of the radio-active elements, whilst it is specially note- 


worthy that argon, the idle one, should have been pressed 
into industrial service. A 

This fact suggests the thought that idleness bas ite. uses, 
and at the present time how satisfactory would it be were 
we able to find useful application for a quantity which appears 
to be plentifully and widely distributed in this country. 

We аге told that the advances made in the production of 
helium warrant the opinion that, had the war continued after 
November llth, 1918, supplies of helium at the rate of 
2,000,000 cubic feet per month would have been produced 
within the Empire and the United States, and helium-filled 
aircraft would have been in service.“ | 

With the discovery of radium and its remarkable properties 
we have been brought in contact with an element undreamt 
of in our philosophy. The interpretation of the results of the 
investigation of this element has called for drastic changes 
in our conception of an element. | . 

Radio-activity has supplied & method of analysis—radio- 
active analysis—surpassing in delicacy any of the previously 
known methods for the examination of material substance; 
the application of these methods hae not only added to the 
list of elements, but also new classes of elements. First, 
elements indistinguishable and inseparable by chemical means, 
vet differing slightly but definitely in their atomic weights. 
Phe existence of these isotopes, as Soddy styles them (a 
name giving prominence to the fact that such elements occupy 
the same place in the table of the elements), demonstrates 
that absolute uniformity in the mass of every ultimate atom 
of the same chemical element is not an essential, but that 
„our atomic weights merely represent a mean value around 
which the actual atomic weights of the atoms vary within 
certain narrow limits.“ | 

The investigations in the field of radio-activity have further 
brought to light that identity in atomic weight may be asso- 
ciated with difference in chemical properties, revealing the 
existence of a further class of elements for which Dr. Stewat 
suggests the name isobares. Further, Dr. Stewart con- 
eiders that isobaric elements are to be found not alone 
amongst the radio-active, but some of the normal elements 
exhibit properties which may be explained on the assumption 
that they are isobarics. Thus the compounds formed from 
iron are regarded as indicating the existence of three irons, 
all having the same atomic weight. One of these, termed 
ferricum, is tervalent; one, ferrosum, is divalent; whilst the 
third, ferron, is inert and takes no part in chemical changes. 
The three are under certain conditions mutually interconver- 
tible. This last condition does not apply in the case of the 
radio-active isobares. ME 

The elements are to be regarded as divisible into three 
classes: (1) Isotopic elements, each set of which has different 
atomic weights but identical chemical properties; (2) Isobaric 
elements which have identical atomic weights but different 
chemical properties; (3) normal elements which differ from 
each other both in atomic weights and chemical Йош 

The discovery of X-rays may be acclaimed as having added 
@ new sense to aid us in our investigation of material objects, 
and to their innumerable services may be reckoned the results 
which have followed from the investigations of the X-ray 
spectra of the elements by the late Lieut. Moseley, whose 
death in Gallipoli in 1915 is one of the many tragedies of the 
war specially deplored in the scientific world. From the 
analysis of the X-ray spectra, Moseley has shown that for 
each element a value can be dedticed, which is styled the 
atomic number and which represents the space in the atomic 
table the element should occury. The researches of Ruther- 
ford and Andrade on lead and radium B have proved that 
„ isotopes have the same atomic number. Whatever may 
be the ultimate explanation of the meaning of the atomic 
numbers, their experimental determination has already proved 
valuable in the solution of some of the anomalies of the 
Periodic Table. 

Among the numerous revelations and surprises of the past 
five years has been the realisation on the part of the public 
and the Government of the importance of the chemical in- 
dustries to the national well-being. Тһе apathy and in- 
difference of pre-war times were replaced by an apparently 
lively interest in things chemical, and there was what in the 
religious world would be styled a revival. 

The Government, discarding its fiscal policy, was induced 
to subsidise the enterprise for the manufacture of dyes and 
other coal-tar products. The negotiations preceding the for- 
mation of the British Dyes, Ltd," were remarkable as 
revealin that in the eyes of some, at any rate, special 
knowledge is a dangerous thing, and, in fact, was deemed 
Sufficient to exclude its possessors from a seat on the director- 
ate. This is all the more remarkable as the history of similar 
enterprises in Germany shows the personnel of the directorates 
to be made up of university-trained men, and, in not a few 
instances, of professors. So that in Germany academic dis- 
tinction and theoretic learning are not considered as excluding 
the possession of commercial acumen and those other qualities 
needed in a successful man of business. 

In the foreword of the publication '' Reports on Costs and 
Efficiencies for Н.М. Factories,” issued by the Ministry of 
Munitions, we are told '' when it was decided to commence 
the erection of new and national factories . . . there was 
practically throughout the entire country—a regrettable lack 
of available accurate technical data, and even greater lack 
of trained technical men—more particularly chemical en- 
gineers.“ | 

To anyone acquainted with the conditions existing in thig 
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country in pre-war days, the lack of trained technical 
men is no matter of surprise. In fact, one cannot fail 
to be astonished at the phenomenal development of chemical 
manufacture which has taken place under the directing in- 
fluence of Lord Moulton, in response to the call from the 
Army and Navy. That men were found capable of taking 
a part in these varied undertakings cannot, at any rate be 
credited to the encouragement which the teaching of che- 
mistry or the students of the science had received from those 
directing Industries, which employ or should employ the 
services of chemists. It is no uncommon experience to find 
the chemist employed simply in the analytical testing of 
raw materials and manufactured products, and even in the 
working of processes under their control the potentiality of 
the chemist is not utilised to the full. According to 
the publication mentioned above, until comparatively 
recently, either intentionally or through negligence, it 
was customary at many chemical plants to keep the chemists 
in complete ignorance not only of the cost at their plant 
but also even of the efficiencies. It is amazing that manu- 
facturers can expect improvements in chemical processes 
when their chemists are kept in ignorance of such vital facts. 
It has арра very often that as soon as detailed figures 
were seen by chemists at a plant, important alterations and 
improvements have at once been suggested, the need for which 
would otherwise never have been noticed. 

The conditions of eervice indicated in the passage quoted, 
ока yon the iv. e of i which obtained 
utherto in chemical industries, help to explain th | 
of the kind of scientific labour сеа to. 2 bain 

But are we not told and invited to believe that all this is 
changed? The many activities operating for the promotion 
of sclentific research, and such evidence ae that supplied by 
the magnificent endowment of the chemical department of 
the University of Cambridge, are evidences of what we may 
reasonably hope to be a happy augury for the future of 
chemietry and chemists in this country. 


The Three-Electrode Thermionic Vacuum Valve. 
By Dr. W. Н. EccLEs. (Abstract.) 
Section A.—Mathematical and Physical Science. 


During the war dark hints reached the civilian that a revolu- 
tion was taking place in wireless telegraphy, the principal 
agent in which was reported to be an instrument called a 

valve, a "lamp," or а tube.“ The complete name of 
the instrument is the three-electrode thermionic vacuum tube. 
It must be emphasised that it is the three-electrode valve, and 
not the valve with two electrodes that has been responsible 
for the overthrowing of the old methods and apparatus. That 
it has been a veritable revolution can be seen by comparing 
the common practice in wireless telegraphy of 1914 with that 
of 1919. In 1914 practically all the most powerful transmit- 
ting stations in the world generated waves by sparks, and 
aignals were received at nearly all stations by means of crystal 
or magnetic detectors. The spark method of generating waves 
involved the use of very large antenne for spanning great 
distances. To-day we find most of the high power stations for 
long-distance transmission are continuous wave stations, 
that is, they produce uniform uninterrupted waves instead of 
a series of short gushes made by sparks; while at the receiving 
end new modes of detecting these continuous waves appro- 
priate to, and taking advantage of, their uniformity in char- 
acter have been introduced. This is where the three-electrode 
tube in all its various adaptations enters the arena. Taken 
together the improvements at both ends of the span have 
made possible the use of smaller antenne at transmitting 
stations and have almost removed the necessity for any 
antenna at all at receiving stations. For example, under reason- 
able weather conditions it is quite easy to listen to the mes- 
sages coming from stations on the other side of the Atlantic 
by using & receiving circuit of which the receptive element is 
a small coil of wire 3 or 4 ft. square. This does not mean 
that the use of an antenna for reception is abolished; on the 
contrary, when these highly magnifying methods are put into 
operation with large antenne it is possible under reasonably 
good weather conditions to receive at the antipodes the signals 
from a modern high-power station. In accomplishing this the 
magnifications in use amount to several hundred-thousand- 
fold. When the three-electrode tube is made in large sizes 
it can be used for producing alternating current of high 
frequency and of considerable power, and then it can be em- 
ploved for transmitting electric waves; the triode can be used 
for inodulating the alternating current just spoken of and so 
for impressing upon the waves the human voice. In this way 
speech has been transmitted freely across the Atlantic. 

The valve consists of three conductors in & vacuum, one 
of the conductors being usually & filament, which can be kept 
hot by the passage through it of an auxiliary electric current. 
The three conductors are called electrodes, and the hot one is 
given the special name of ‘‘cathode.’’ When the cathode is 
hot enough electricity evaporates out of it into the vacuum. 
This disembodied electricity, apparently quite free froin gross 
matter, consists of innumerable very small portions called 
electrons, Which spread into the vacuum and may be caught 
and conducted away as electric current by either of the other 
electrodes. Since the electron is highly electrified and 
possesses very little inertia, its movements are inconceivably 
rapid. In consequence the three-electrode tube шау be 
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operated at the very highest frequencies of alternation used in 
Wireless telegraphy without showing any signs of tardiness. 
In passing it is worth remarking that the process of ther- 
ionic evaporation brietly mentioned above is really a method 
of obtaining electricity from matter without the use of moving 
parts—that is, without machinery. Possibly it may lead to 
the long-sought-for method of obtaining electricity and power 
direct trom tuel without steam boilers, engines, or dynamos. 
In other words, the electric engines of the future may be 
based upon thermionic processes deriving their energy direct 
from coal. Before that time comes, substances may have been 
discovered from which the emission of electricity takes place 
more easily than it does from the refractory metals we most 
frequently employ in the filaments of three-electrode tubes. 
It 1s known already, for instance, that some of the earthy 
oxides are greatly superior to platinum or tungsten in this 
property of emission of electricity. А new condition of 
matter, or a new substance, may be involved here and await- 
ing investigation. 

In the three-electrode tube of wireless telegraphy only one 
of the cold conductors is intended to carry appreciable current 
from the vacuum to the outside circuits, and it is given the 
special name of *' anode." It is made of large surface во as to 
accomplish its task. The third electrode has as its principal 
function the control of the flow of the electron current from 
cathode to anode. Control is exercised by charging this elec- 
trode electrically as and when the user desires; for when it is 
made negative it repels many of the just evaporated electrons 
back into the filament, and when it 1s made positive it en- 
courages them to leave the filament and travel to the anode. 
The anode and the control electrode can be of almost 
any shape, and may have various positions relative to the 
cathode, but, of course, the most convenient and effective 
dimensions and positions have already been worked out. One 
arrangement of the three electrodes that is at the same time 
sunple and eminently practical is that known as the "French ”’ 
receiving pattern. It has been made in hundreds of thousands 
for use in the war. The anode is a short circular nickel 
cylinder with open ends, roughly speaking, about the size of 
the ferrule of an umbrella. The cathode is a filament of 
tungsten, and is stretched along the axis of the cylinder. 
Between the two comes the control electrode which is a helix 
of wire 1 in. in diameter and 1 in. long, and surrounds the 
filament. This helix is usually called the grid. The tube is 
used by connecting a high voltage battery of, say, 100 volts 
between anode and cathode, while the filament is kept hot 
by its auxiliary current, and then the flow of electricity across 
the vacuum amounts to 1/200th part of an ampere. Then if 
the grid is made positive with respect to the filament (by aid 
of a voltaic battery or otherwise) the current across the 
vacuum increases in response, and when it is made negative 
the current decreases. Within certain limits the responses of 
the anode current to tbe suggestions of the grid are faithful 
copies, and take place in a much briefer time than a millioneth 
part of a second. Moreover, the responses of the main current 
to the application of a very small voltage to the grid are per- 
haps 10 times as great (or in some tubes 20 times) as if the 
voltage were applied directly in the main circuit. The device 
is thus a multiplier of voltage as well as a repeater. 

The three-eletrode tube hereafter called a triode has 
found applications in every branch of wireless telegraphy and 
telephony. There is no doubt it will prove equally useful in 
other branches of applied electricity, and also as a tool in the 
hands of the experimental physicist. For instance, one funda- 
mental property of the triode is that an electrical influence 
in one circuit may, by acting upon the control electrode, be 
made to exert effects in another circuit without suffering ap- 
preciable reaction; which imphes that practically no energy 
1s absorbed by the control electrode, not even so much as 
would be used up in setting a galvanometer needle into motion. 
This property alone should make the instrument welcome as 
a tool in the physical laboratory. 

Then again the combination of triodes in cascade so as to 
obtain very large magnification opens up new regions of 
research by aid of the ear, and sanguine persons even antici- 
pate that we shall some day hear the clatter of the collision 
of individual atoms with one another. Besides this the triode 


provides a very convenient means of generating oscillations of 


exceedingly high frequency, which opens illimitable fields of 
measurement upon the properties of matter and of electric 
waves. I shall make it my aim in opening this discussion to 
introduce these possibilities to physicists rather than to dis- 
cuss wireless telegraphy. 

Amplifiers.—The apparatus known as the amplifier is a 
straightforward combination of triodes and transformers de- 
voted solelv to the task of magnitying very small electric 
currents. Transformers are used in liuking the triodes to 
each other, and to the outside apparatus, because the un- 
assisted tubes would not be so effective. The small current to 
be magnified is passed through the primary winding of the 
first transformer, so as to induce E.M.F. in the secondary 
winding, and the secondary is connected to the grid of the 
first tube. The induced E.M.F. 1s, therefore, in a position to 
control the large current in the other circuit ot the first tube, 
but the magnitude of the induced E. Mu. F. is greater the greater 
the number of turns in the secondary winding. Evidently it 
is profitable to make the induced E.M.F. as big as possible. 
The once-magnified effect appearing in the main circuit of the 
first tube is passed through another transformer, во that a 
relatively high E. Mu. F. is induced in its secondary winding, 
and this is connected to the grid of the second tube.. In an. 
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exactly similar way the output of the second tube is trans- 
formed and applied to the third tube. In this way polystage 
amplifiers can be built to work with either high or low fre- 
quency currents. And for some purposes they can be tuned 
ко as to obtain in addition the magnification produced by 
resonance. | 

Amplifiers on this and on analogous schemes have been made 
in thousands during the war for use in earth telegraphy, in 
submarine listening, in telegraphy by certain invisible rays 
or by electromagnetic induction, as well as for use in wireless 
telegraph stations. Besides this, it is possible to build ampli- 
fiers for work at 10 or 20 vibrations per second, using a vibra- 
tion galvanometer as the indicating instrument. The sen- 
sitiveness of some apparatus developed in my laboratory during 
the war is such that it is possible to detect with certainty 
alternating current corresponding to one ten-thousand-mil- 
lionth part of a volt at the input side. Magnifications of the 
order twenty thousand times are here involved. This tempts 
one to revive old dreams of trans-oceanic telegraphy by means 
of alternating currents delivered into the sea at the ends of 
long cables. Calculation shows that by aid of a cable 50 miles 
long on each side of the Atlantic Ocean, capable of deliverin 
about 40 amperes alternating current of a frequency of 
cycles, telegraphic communication ought to be possible by 
ald of the three-electrode tube. 


Generation of Oscillations.—Perhaps the uniform generation 

of electrical oscillations in a circuit by aid of a triode is one 
of the most striking and fascinating of its applications. Rather 
special apparatus 18 required to tell that oscillation is taking 
place and the interest excited is, therefore, scientific; very 
little apparatus is needed for a bare demonstration of the 
phenomenon, viz., an oscillatory circuit, comprising a coil 
of wire and an electrical condenser, and the triode with its 
two batteries. The three electrodes of the triode have to be 
connected to three points on the coil; the cathode must be 
connected to the middle and not to either of the end points 
of the coil. The circuit is now oscillating, which can be 
proved by coupling a thermal instrument to the coil. 
Why it oscillates is best explained by a mechanical illustra- 
tion. A tuning fork arranged to oscillate continuously is 
so arranged that two electromagnets act upon its prongs, one 
being in the control circuit of the triode and the other in the 
main circuit. The movement of the one prong induces E.M.F. 
in its electromagnet, and this being connected to the grid 1s 
in a position to control the main current, which, in its turn, 
on traversing its own magnet winding in the correct sense, 
sustains the motion of the fork. The electrical oscillator is 
operated in a precisely analogous manner, but electrical 
oscillators can be designed to oscillate far faster than any 
piece of steel, even at speeds of 100 million per second. 

Sub-generative Magnification.—It is usually found on analys- 
ing an oscillator that the maintenance of the oscillations largely 
depends upon the interaction of two portions of the coil 
on each other. lf it be arranged that these two parts can 
be separated so as to interact less strongly the oscillation 
becomes weaker. There is a critical setting where oscillations 
are just not maintained, and the system is poised in suspense, 
so to speak. When it is in this condition a very fecble stimu- 
lus, if properly timed, can provoke the system into vibration; 
the resulting display is energetic to an extent out of all 
proportion to the initial stimulus. Evidently enormous mag- 
nification is possible in this manner with a single triode. Its 
most important application is in wireless telegraphy, and 
тару ships are equipped with this type of receiver. By its 
aid, spark signals can be read at distances that are amazing 
compared with the old records. Its principle can be shown 
by coming down from wireless to audible frequencies and 
putting a telephone in the main circuit of the triode to make 
the oscillations manifest. | 


Reception by Circuits already in Oscillation —Tf the ex- 
periment just indicated is tried to find what order of magnifica- 
tion is obtained by the sub-generative method, it will be dis. 
covered that on passing gradually from this adjustment to 
the oscillating condition, other phenomena arise. If. the in- 
coming oscillations which one is trying to magnify are un- 
ceasing and uniform, and of nearly the same audible frequency 
as that natural to the oscillator, a throbbing takes place in 
the formerly steady musical note of the telephone. The throb 
appears only when the input current is really being intro- 
duced into the oscillating system, and is more marked the 
greater the original strength of the current that is to be 
magnified; but the input necessary to produce a perceptible 
amount of throbbing is exceedingly small. Tt would seem 
that the input current when it reaches the grid becomes 
magnified first bv the more ordinary processes of the trinde 
(already explained). and then combines with the local oscilla- 
tions to produce what the musician calls '' beats. and then 
the beats are themselves magnified bv circuits of the triede. 
At апу rate this affords what is prohablv the most sensitive 
method of nerceiving а verv feeble alternating current. But 
with а particular magnitude of oscillation coi! and condenser 
there is a rather narrow range of frequencies, within which 
the incoming feeble alternating current mwiet “> Tha ordinary 
amplifier has a much wider range of frequencies, and is 
sunerior to the present method in that respect. | 

The phenomenon 15 indeed a true beat nhenomenon: for if 
the sustained oscillator has a frequerev of. say, 400, and the 
incoming current а. frequency of 409. or 398, there are two 
heats per second in the sound from the telephone exactly in 


accordance with the known rules of acoustics. If the experi- 
ment were carried out on the wireless range of frequency, say, 
with the perfectly inaudible frequency of 400,000 per second 
for the oscillator and 402,000 per second for the incoming 
current—a note of the audible frequency 2,000 per second 18 
heard in the formerly silent telephone immediately the in- 
coming current is switched on. Thus, out of two high-fre- 
quency currents each incapable of exciting the telephone and 
ear there arises a current of a frequency equal to their differ- 
ence, which may easily fall within the limits of audibility. 
This method is universally used in the reception of the con- 
tinuous waves of modern wireless telegraphy. For not only 
does the method possess this merit of vielding an audible 
note, but it is found to give enormous magnification as well. 

As carried out in wireless, the operator at a receiving station 
sets his apparatus near the wave length he desires to receive 
and then causes his triode to sustain his circuita in oscillation. 
The waves from the distant station, acting upon his antenna, 
produce minute currents in the antenna which are transformed 
во as to apply an E.M.F. to the grid of the triode. The result 
is an audible note in the operator's telephone each time the 
key of the иш station is depressed, provided, of 
course, the frequency of the receiver is near enough to that 
of the incoming waves. He can adjust the local frequency at 
will, and make it very near to the waves or very different 
from them; these adjustments alter the pitch of the beat 
note. and he chooses the more agreeable and efficient setting 
for the reception in hand. This process of receiving continuous 
wave signals on an oscillating circuit is called autoheterodyne 
or, sometimes, endodyne reception. Here a fact comes strik- 
ingly to light which is of the utmost importance to the physical 
laboratory, namely that the beat note changes very rapidly 
with change of the capacity of the condenser in the oscillating 
circult. 

Dr. Eccles illustrated his lecture by demonstration and 
experiments. 


DISCUSSION. 


Pror. C. I, Fortescue asked whether it was possible to 
so accelerate the electrons that they were bound to radiate a 
very large proportion of their energy. Was not the use of 
any form of violent agitation of the electrons fundamentally 
inefficient? That was a question, perhaps, which ought to be 
fully investigated before very much time was spent upon other 
research work. Numerous points also arose in connection 
with the grid electrode. They were immediately up against 
the problem of the occluded gas. That was one of the most 
dificult problems met with in the construction of satisfactory 
and reliable tubes. Although this problem was usually asso- 
ciated with the positive electrode, he did not think it was by 
any means confined to the positive electrode only. The term 
occlusion was rather wide, but he thought the two things of 
most interest were the surface absorption and the way in 
which the gases could be kept in the valves in the form of 
solid solutions, either entrapped in the crystals themselves or 
in amorphous layers between the crystals. Exactly how thev 
were retained there was a matter about which a great deal 
more was required to be known. This occluded gas must 
be got rid of so that there was no further liberation of gas 
during the time the valve was in use. With the smaller valves, 
which were not subjected to very high temperatures, one 
thorough cooking was sufficient, but for the larger ones it 
was rather a long process. The valve might be subjected to 
а heavier electrode hombardment and temperature than it 
would ever be subjected to in ordinary use, and it was piously 
hoped that no more gas would find its way out in ordinary 
circumstances. The evidence indicated that no further gas 
did come out, if it was properly treated. The question also 
arose : what was the nature of the gas which came out from 
the electrode afterwards, or during the time exhaustion was 
taking place. Numerous attempts had been made to examine 
the gas. It could be done in two or possibly more ways. 
For instance, the spectrum could be observed; to з tube 
which had become somewhat soft such a high voltage could 
be applied that the blue glow appeared, and that blue glow 
could be examined. Мапу of the well-known gases 
could be dealt with in that way, but some of the 
spectra were different from what was ordinarily expected. 
Then there was the process of a tube working at a high volt- 
ago tending to harden, and at a low voltage to soften. There 
was a kind of vapour pressure depending on the tension 
under which the tube was used, and full investigation of 
that was required. An interesting suggestion had been put 
forward by one of his colleagues at Woolwich to explain 
some of these actions. His notion was that the gases going 
into, and coming out of, the electrodes, either in use or dur- 
ing the exhausting process. were related to the well-known 
positive condition of metals at relatively low temperature, 
and he visualised the process as follows: that it was only 
ionised gas, particularly ionised hydrogen, which took part 
in ‘entering and leaving the surfaces. The positive ion was 
moved with considerable force, as a projectile, and had very 
considerable penetrating properties. It pierced the outer 
layer and found itself surrounded bv à number of the free 
electrons within the conducting surface. Being encumbered 
bv these electrons, it cannot get out of the hole it came in. 
and that theorv was to some extent borne out bv the observed 
fact that the gas which came out of the cathedes was un- 
doubtedly ‘ionised. It had been observed frequently that a 
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emall quantity of gas coming out of the electrodes would set 
up an arc far more easily than considerably greater quantities 
introduced from the outside. That was a suggested theory 
which he thought was interesting. With regard to the outer 
envelope, glass was almost universally used at the moment 
for the simple reason that it was a non-conductor, and it was 
possible to inake vacuum-tight joints, but it was fragile. It 
tended to crack with change of temperature, and there was 
also a tendency for chemical action at the seams, when work- 
ing at high temperatures. On the other hand, if the tempera- 
ture was low, the glass softened and collapsed. There were 
other alternatives and there might be an entirely different 
construction for the envelopes for high powérs where the 
power was being expended inside the tube alone. Dr. 
Forrest, in an American specification, had described one pos- 
sible arrangement, in which a metallic container was used 
which served as the positive electrode, the filament being led 
in through glass tubes. That was suggestive of many possible 
constructions, but they were immediately up against the pro- 
blem of securing a really vacuum-tight joint. The vacuum 
used in these thermionic tubes was of the order of 10-* mm. 
of mercury, and a very slight leakage was fatal. А better 
anethod than that at present in use was wanted. Мапу 
different designs had been adopted, but although the valve 
was at present a commercial thing, he saw no reason why the 
existing form of construction should be the final form. At 
present it required very careful handling. but in order to 
dispel the idea that it was extremely delicate he exhibited 
a valve which had been through a fire in the wireless room 
of one of our new ships at Portsmouth, and was little the 
worse for it, notwithstanding every receiving instrument and 
& considerable nuniber of transmitting apparatus had to be 
replaced. Altogether there were seven valves in that wireless 
room, and four of them were found to be quite serviceable 
ufter exposure to the high temperature of the fire. 

Mn. B. S. GossuiNG said the thermionic valve could now 
be regarded as a fully fledged electrical instrument, for it 
was now performing important functions in trunk telephony 
and in wireless telegraphy and telephony. Аё the same 
time, it could not be said that there was a very complete 
understanding of the working of these devices and their 
possibilities, and until all the phenomena going on inside 
the valve were clearly understood and recognised their know- 
ledge must be regarded as deficient. At the time of the 
armistice these valves were being made at the rate of 500.000 
per annum, and careful tests were made upon a considerable 
number of them. Records of these tests for tens of thousands 
of valves were available, and it was known within a high 
degree of certainty what was the range of variation. Never- 
theless, the physical phenomena involved and how the thing 
actually worked in practice were still far from clearly under- 
etood. The improvement in the working of the valves was 
shown by the fact that the variation in accuracy of working 
between diflerent valves was at one time as much as 200 or 
300 per cent.; but that had now been reduced to plus or 
minus 10 per cent. under practical conditions. 

Maior R. WHIDDINGTON, speaking of the substitution of 
coal gas for air, said he had been trying experiments based 
on his experience of the possibilities of the valve. Тһе 
periodicity of the oscillations of the anode circuit depended 
not only on the capacity of the condenser, but also to a slight 
degree on the resistance of the circuit, and to a very great 
extent on the inductance of the coil. That could be 1lus- 
trated by passing the ions from a flame through the coil, 
i.e., by blowing the ionised gas from the gas burner through 
the induction coil; a distinct change in the note heard on 
the telephone was noticeable. He illustrated the extreme 
sensitiveness of the apparatus. A similar experiment was to 
take a branch off the anode circuit—a copper wire—and heat 
it in а flame. A very slight change of resistance in the wire 
was sufficient to alter the note again. 

SIR OLIVER Lopdk, F. R. S., said that the valve in the hands 
of physicists was an instrument of research which could not 
but be of great service. The point which specially interested 
him was how far they were beginning to use atomic energy. 
Here was an atomic atom, with electrons revolving round it. 
and he presumed it was one of those electrons which was 
fiving off at a certain temperature. Where did the energy 
come from? He supposed the magnifving energy came. not 
from the metal itself. but from the batterv. Tbat was the 
only assumption, although he did not know that it was 
necessarily true, because instead of a hot filament they might 
have а radioactive. element and might utilise some 
spontaneous radio-activity. — Had spontaneous radio-activity 
heen used in a valve? There might be reasons against it. 
but anything that was throwing off electrons would do 
equally well and be much more efficient. It would be almost 
like using a permanent magnet instead of an electromagnet. 
In that case, they should be using atomie energy. There 
were other ways of getting electrons flying off from the 
metal. A clean metal illuminated by ultra-violet light threw 
off electrons, the light energy would be verv small. and anv 
of these processes micht be utilised instead of a hot wire. 
He had alwavs felt that the utilisation of heat was an in- 
efficient method. a random method, but applving svnchronised 
ethereal vibrations to the atoms would be doing it in a more 
intelligible manner. 

Dn. W. MaxowEn, with regard to the question of getting a 
valve to work by radio-active processes, said that it could 
he done, but it must obviously be a verv tinv valve indeed. 
All they had to do was to take a plate of pollonium, instead 


of a filament, giving off alpha rays, and by putting a thin 
plate over that, delta rays were given off. The only difficulty 
was to get a supply of electrons which would be sufficient 
to do anything in the nature of work. Nevertheless, he 
imagined that there would be no trouble in making a valve 
which would give an extremely small total emission; instead 
of being measured in milliamperes, it would be measured in 
fractions of micro-amperes. 

Mr. S. G. Brown said he himself was now trying to cover 
the filament with lime, and put a plate on the outside of the 
liue. The device worked exceedingly well, but the difficulty 
was that the lime burned out between the plates and the 
grid. That showed that the process took place inside the 
line as well as outside, in the vacuum space, and he thought 
the reason why the lime allowed electrons to escape so easily 
was that lime was practically an insulator, in a hot state. 

Dr. W. Н. EccrES, in reply, agreed heartily with every- 
thing that had been sald. The only thing he wished to com- 
ment upon arose out of Sir Oliver Lodge's remark with regard 
to the inefticiency of the thermal process of making electrons. 
Many of them had imagined ways of getting rid of the loss 
occurring in that way, when thinking of big tubes. He did 
not think it was worth while worrying about with small 
tubes. He could imagine, for instance, a large sphere as 
Jarge as a room plated inside with a brilliant reflecting metal 
to form the anode, and if they had a little sphere, heated to 
white heat, in the centre, there would be no need to supply 
any more heat, as it would all be reflected back. What 
would have to be considered was the evaporation of electrons 
from the centrai hot body. 


The National Alliance of Employers and Employed. 
(Abstract.) 


Section F.—Economic Science and Statistics. 


By THE Вт. Hon. Е. HUTH JACKSON. 


In the autumn of 1916 a group of three employers and four 
trade unionists met to discuss the probable effect which war 
conditions would have on our industrial systein. These seven 
inen, realising the gravity of the problems which already were 
confronting the country, and visualising the still greater 
problems which the future had in store, took what was then 
the somewhat adventurous step of initiating a movement 
whose whole foundation was unity of effort on the part of em- 
ployers and trade unions on a basis of frankness, comradeship, 
and good-will. 

To that small and unpretentious gathering 18 to be traced, 
not only the National Alliance of Employers and Employed, 
which was the immediate result, but the whole of the great 
movement towards co-operative effort which now promises to 
remould our industrial life and which recently led to the 
calling by the Government of the National Industrial Con- 
ference, and the setting up of the National Joint Industrial 
Council. 

From the commencement we have realised that in industrial 
developinent there could be no middle course. The old 
enemies, Capital and Labour, had either to plunge into more 
bitter and more widespread strife or to discover a cominon 
ground on which they could get together and for themselves 
work out the lines of harmonious progress. [n the face of 
innumerable difficulties, and in spite of misunderstandings 
and misrepresentations, the National Alliance has discovered 
that common ground, and to-day, in thirty of the most 
important industrial districts in the country, Joint Area Com- 
mittees (on which, as on the central body, employers and 
trade unionists are represented in equal numbers) are working 
in harmony and understanding, not only for the peaceful 
reorganisation of industry as such, but for the development 
| анат social conditions and the raising of the standards 
of hfe. 

This is just where the work of the National Alliance differs 
in extent from that of Whitley Committees, and even from 
that of the organisation to be set up in connection with the 
National Joint Industrial Council. We take the view that. 
essential though it may be, it is not sufficient for emplovers 
and employed in any one particular industry to co-operate 
merely for the improvement of the commercial and the work 
ing conditions in that industry. The wider problem is not 
solved merely by settling hours of labour, rates of pav, amounts 
of output, &., and leaving such questions as the provision of 
healthy home surroundings, educational opportunities, recrea- 
tional facilities, &c., to take care of themselves. The machinery 
of the National Alliance is designed not onlv to bring the 
einplovers and employed of a given industry together for the 
settlement of their own especial problems, but also to link 
up the emplovers and employed of all industries in a particular 
area in a joint endeavour to improve the general conditions 
in that area. 

The work which the National Alliance has taken in hand is a 
great and difficult one, but on its accomplishment depends the 
future of our country. The evil centuries of hatred and 
struggle between the forces of Capital and Labour have built 
high and wide their barriers of antagonism and dark mistrust. 
Thev cannot be swept away in a day, but the experience cf the 
National Alliance has shown that en cach side there is an 
increasing number of earnest. thoughtful. far-seeing men who 
are realising the errors of the past, and who are willing to 
ү їп a great national fellowship for the security of the 
uture. 
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ELECTRIC POWER COLLECTION.“ 


By CHARLES P. STEINMETZ. 


In the development of sciences and industries which have 
advanced as rapidly as electrical engineering, we frequently 
strike barriers which seem to stop further progress, until some 
new idea carries us around the apparently unsurmountable 
barrier and the beyond shows us a field of development vastly 
greater even than what had before been considered as the 
tinal possibilities. Or more often it is an old idea, which 
though discarded in the earlier days of development, leade us 
beyond the barrier which had stopped progress. Thus, when 
we see development slow down and apparently the limit of 
progress reached in certain directions, it is advisable to go 
back to the earlier days and search whether, amongst the 
ideas then unsuccessfully tried, we may not find some which 
lead to success under the changed conditions. AD 

A good illustration is given by the history of electric light- 
ing. Metal filaments were tried but found wanting in the 
early days, before the carbon filament, and for a quarter of 
a century the latter held sway. But after the first few years 
of rapid advance, progress slowed down and apparently the 
ultimate limit had been reached at about three watts per 
mean spherical candle-power. Then the old idea of the metal 
filament, backed by the 20 years’ advance of chemical en- 
yineering, carried us around the barrier and more than 
quadrupled the efficiency of incandescent lighting. | 

If ever progress was important, and especially engineering 
progress, beyond the barriers retarding the advance, it is 
now, in our present period of the world’s reconstruction. 
But to progress beyond barriers, we first have to see and 
yealise those barriers, and long familiarity with existing 
methods of doing things tends to standardise our thoughts, 
and leads us to consider as essential and inherent, features 
which are only incidental and due fo the conditions under 
which the development has taken place, and disables us, 
when these conditions change, to see beyond the incidental 
limitations. Standardisation is useful and important, and 
indeed industrial progress would be impossible in the chaos 
which would result without standardisation, but standardisa- 
tion becomes harmful when extending to our thoughts 
whether and how things can be accomplished. One of the 
firs& ways to realise and overcome this limitation 1s to review 
the development and ask ourselves why it has taken place in 
that particular direction, how far the course of development 
has been due to temporarv conditions and whether with the 
change of these conditions a different direction of develop- 
ment may lead us beyond the possibilities of our present 
achievements. 

The electric generator and the electric motor are identical; 
where there are differences in construction, they are in 
details, to accentuate certain characteristics for certain pur- 
poses. 

Looking back over the electrical development of the last 
quarter of a century, we have scen the size of generators and 
generating stations steadily increase. The maximuin size of 
motors also has steadily increased; but the average size of 
motors has increased little, if at all. due to the increasing use 
of individual motors, applied directly to the driven machines. 
The average motor is installed with a switch to start it. 
and a fuse to stop it in case of overload or accident, and 
then left to itself with practically no attention. In the 
generator installation, however, we find a very elaborate sys- 
tem of controlling and protective devices, &c., requiring con- 
tinuous and highly skilled attention. Why is this, if genera- 
tor and motor are the same type of apparatus? Obviously, 
it 18 not due to the use of the machine, in the one case as 
motor. in the other case as generator, but it is due to the 
size of the machine, indeed, in the installation of very large 
motors, we find more controlling and protective devices than 
a switch and a fuse. Inherently a generator installation is 
no more complex than a motor installation. Thus if the aver- 
аце size of generator installation has steadily increased, while 
the average size of motor has not, this is not due to the com- 
plexity required in the former, but the reverse is the case. 
the complexity of the generator installation is the result of 
its huge size. | 

The difference in the course of development of motor and 
generator thus must be found in other directions. As an 
instance, let us consider a typical electric motor development. 

When the first cotton mill was electrified in 1894, the steam 
engine was taken out, and a 400-H.P. synchronous motor put 
into its place, driving by belts and shafts and countershafts 
the individual machines, that is. the power was generated 
electrically, but distributed mechanically. But in the new 
mill of the same plant. a number of 100-B.P. induction motors 
were installed. each driving a line of shafting to which the 
individual machines were belted. that 1s. at least a vart of the 
power distribution was done electrically. I need not вау 
that even this is antiquated. and that the most economical 
arrangement is to entirelv eliminate mechincal power dis- 
` tribution and distribute all the power electricallv, that is. to 
have individual motors at every machine. This is the reason 


whv the average size of electric motor is small, corresponding 
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to the power required by the individual machine, and large 
motors are used only where a large unit of mechanical power 
is required, as at the rolls of a steel mill, or the propeuer of 
a battle cruiser. a 

But in electric generation we are still in the first stage, 
that typitied by the huge synchronous motor distributing 
power inechanically through numerous belts, shafts, and 
countershafts. We collect the power of a watershed mechani- 
cally by elaborate hydraulic works, costing many times more 
than the most elaborate electric generating station, and then 
in а big unit convert the hydraulic, that is, mechanical power 
into electric power in а modern synchronous generating 
station. Or we burn millions of tons of coal under the steam 
boilers of our huge steam stations, extract 10 to 15, or dos 
sibly 20 per cent. of its energy as electric power, and 
pay for the condensing water to throw away the 80 odd re- 
maining per cent. of the heat energy of the fuel, while in 
numerous other furnaces we burn millions of tons of coal to 
produce heat, but waste the potential mechanical and electrical 
energy of this coal. | | 

This is not a condition to make us proud of our industrial 
efficiency. But it came about naturally, as the result of 
historical development. | 

The first electrical development occurred where hydraulic 
power was available in concentrated form, at waterfalls euch 
as Niagara, &c., that is, cases corresponding in motor de- 
velopment to the rolling mull or the ship’s propeller. The 
synchronous machine is the proper type of generator for such 
installations, just as the synchronous motor is the preferable 
type of motor for large units of power unless єресіа] con- 
ditions prevail and demand the induction motor. The same 
type of hydro-electric development was extended to condi- 
tions where water power was available in less concentrated 
form, and had to be collected by more extensive hydraulic 
works, gathering together the power of a watershed, and so 
the modern hydro-electric generating system was developed 
as the most perfect known method, within its scope and limits 
of utilising water power—mechanical collection of the water 
power by hydraulic works, and conversion to electric power 
in а big-unit synchronous generating station. 

But the high cost of the hydraulic work makes euch de- 
velopment economically feasible only where large amounts of 
water power are avaiable in fairly concentrated form, and 
with the increasing development of such power sites, the 
number of water powers capable of development by our present 
methods is decreasing, while most of the country’s potential 
water powers can not be developed by our present standard 
methods of hydroelectric generation, as the cost of the neces- 
sary hydraulic developmertt, to collect the water power, is 
greater than the value of the power which may be collected. 
The only hope which can be seen for a more complete utilisa- 
tion of our country’s hydraulic power, from the abandoned 
mill sites of New England to the mountain streams of the 
south and the west, thus lies jn applying to the electric 
generation the same principles which have made the electric 
motor economically successful, that is, bringing the electric 
machine to the place of power. That is, just as we place 
individual motors at every machine where mechanical power 
is required, and distribute the power to them electrically, 
so to place individual electric generators wherever along the 
water course hydraulic power is available, and collect the 
power of all these „5 electrically. 

For these relatively small individual generators, required 


for electric power collection, induction machines would natur- 


ally be u just as induction machines are exclusively used 
for smaller units of motors, however superior the synchronous 
motor is for larger powers. 

Such a small induction generator station then would consist 


ok a standard low-voltage induction motor connected to some 


simple and cheap hydraulic turbine, a few hundred feet of 
pipe, and a low dam across the creek, to cover the intake of 
the pipe: a step-up transformer connecting the machine to 
a medium-voltage collecting line, L.T. switch and fuse to dis- 
connect in case of accident. Hundreds of such small induc- 
tion generating stations then would feed into the system over 
collecting lines, just as hundreds of induction motor installa- 
tions receive power from it over distribution lines, and a 
large synchronous main station—steam turbine or hydraulic, 
or possibly even merely a synchronous motor station— would 
control the voltage and frequency of the svstem. 

In similar manner, a simple and cheap turbine induction 
generator plant. interposed between the high-pressure steam 
boiler and the steam heating system which it supplies, would 
abstract the small percentage of fuel energy which is available 
in conversion to mechanical and electrical power. and turn it 
into the electrical distribution svstem, on which the induc- 
tion generator floats, thus collecting electrical energy from 
numerous small steam stations and eliminating the present 
wasteful use of coal. 

Now this development of electric power collection is coming, 


. 88 it is the natural economic development of electric genera- 


tion. just as the individual motor drive was in electrical power 
distribution. There are already a number of such hydro- 
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electric induction generator installations throughout the 
country, some in successful operation for years, and the field 
thus opened up is very large, larger possibly than all the 
electrical development which has taken place hitherto, and 
one of the features of this development is that no new type 
of apparatus requires to be developed, but the standard induc- 
tion motor can be used as an induction generator, and bas 
been used successfully for years in some cases. 


NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messks. Serton-Jones, O'DELL AND 
STEPHENS (successors to . P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W. C. 1. 


21,399. ''Obtaining alternating currents of any frequency from existing 
three-phase systems of any other frequency." A. M. TavLoR. September Ist. 

21.410. Manufacture of tubular articles by electric welding." R. Е. 
WOODBURN. September Ist. 

21.415. Electric signalling systems.’ 
Electric Co.) September Ist. 

21.446. Electric fuses, heating elements, &c.“ А. F. BERRY. September Ist. 
21,48. Detecting distant ships whereon dynamo-electric machinery, &c., 
is running." Q. C. A. Склоғико and L. O. boucnrv-Wynig.. September lat. 

21,449. '' Signalling through water." Q. C. A. Craururp and L. О. 
Dovcury-Wysis. September Ast. 

21.450. Apparatus for detecting presence of passing ships." Q. C. А. 
CkavrURD апа L. О. DouGHty-Wrilr. September 1st. 

21.460. Electrical terminal." O. G. Neate. September Ist. 

21,4997. ** Method of varying electric current through electro-mapnets or 
solenoids in automatic musical instruments.“ H. К. NivNER. Septemover 2nd. 

21.514. Electric signalling systems.” Western Evectric Со. (Western 
Electric Co.) September Znd. 

21.515. Automatic switching mechanism for telephone, &с., systems." 
AUTOMATIC TELEPHONE MANUFACIURING Co. (Automatic Electric Co.) Septem- 
ber Znd. 


Western Exsctric Co. (Western 


21,523. Electric signalling for railways.“ J. Hunter. September 2nd. 
21.524. Thief-proof motorcar electric switch and lock combined." G. W. 
LLciorr. September And. 

21,548. '' Automatic time switches for interrupters for electrical circuits.” 


J. J. DJERRGAAKD. September Уп. (Denmark, july 13th, 1917.) 

21,568. '' Magneto-electric ignition machines.“ SCINTILLA. September Jnd. 
(Switzerland, September Znd, 1218.) 

21.582. Electric furnaces." D. bx Luca. September 2nd. 


21.588. Electric water heaters." Axt-Ges. R. FRISTER. September 2nd. 
(Germany, December Yth, 1916.) 

21,585. Electrodes and electrical accumulators.’ 
ber 2nd. (Germany, November 3rd, 1917.) 

21,586. '' Miners’ electric lamps.“ F. ScurtEckEL and О. Scuw&kiDkR. Sep- 
tember 2nd. (Germany, November 9th, 1918.) 


21.5908. Electric cables and joint boxes for same." 
September ard. 

21.603. Magnetic frictional variable speed gearing." 
September 3rd. 

21,018. “ Electric light fittings." S. T. Jorpan. September 3rd. 


21.624. Electric transmission systems and cables therefor."' 
ELetcikic Co. (Western Electric Co.) September 3rd. 
21.627. Fool-proof self-relay circuit breaker." F. 
21.656. Electric welding apparatus. 
(General Electric Co.) September 3rd. 
21.685. *'' Electric control mechanisms." 
(France, August IUth, 1917.) 

21.592. Apparatus for electrically locating oil-bearing strata." W. К. 
MCDONALD. September 3rd. 

21.712. Appliance for disinfecting telephones." А. E. Cratson. Septem- 
ber 4th. 

21.714. Electric. switches." E. Dosson and Foster ENGINEERING Co. 
September 4th. 

31,775. '' Incandescent lamps.“ 
Electric Co.) September 4th. 
21.779. Electrical oscillatory circuit." W. Н. Lyons and SELECTIVE SICNAL 
Co. September 4th. 

21,783. '' Push button controls of motor starters." ІскАМІС ELECTRIC Co. 
and А. Н. Mackey. September áth. 


O. SCHNEIDER. Septem- 


A. D. CONSTABLE. 


G. TOWNSEND. 


WESTERN 


Davies. September 3rd. 
Britisn THomMson-Houston Co. 


G. WEISMANN. September 3rd, 


Виттї5н THomson-Houston Co, (General 


21.797. '' Means for measuring electrical constants of an oscillatory cir- 
cuit." C. K. CHANDLER. September 4th. 

21.808. Electric welding apparatus." A. E. FRANKLIN. September 4th. 

21,814. Thermo telephones, &c." F. Н. Fountain. September 4th. 


21,829. Contacts for electric switches, fuses, &c." W. REDMAYNE, Sep- 
tember Sth. i 


21,835. “ Obtaining currents of two periodicities from one generating unit.” 
Н. A. L. Barry. September Sth. E К 


‚21,841. '' Electro-magnetic wave signalling systems." J. HoLLINGWORTH. 
September Sth. 

21,842. “ Wood separators for electric accumulators.” 
Evectkic Works and С. Furrer. September Sth. 


21,855. '' Electric reactive windings.” J. К. Велко and Evectricat In- 
PROVEMENTS, I. rb. September Sth. 


21,866. ''Sparking plugs." Е. A. L. Jonsson. September 5th. 


21,868. “Conduit fittings for electric cables.“ R. S. Mitcer. Septem- 
ber Sth. 


21.876. Electric plugs." Н. N. Н. Cossoto and P 
Co. September 5th. plug an ORIHOLME AIRCRAFT 


21.885. Electric water-heaters." FiLBAR Exectric Heater, Ltp., and C. 
Ккатг. September 5th. 


Зе is I и wave form indicators or oscillographs." P. TricHarp. 


21,892. '' Electric frequency multipliers. P. TRICHARD. September 5th. 


21,897-8. *'' Automatic electric couplings.” R Кеа 
Air Brake Co.) September 5th. pungs . DBrirrELD. 


21.957. Electrical equipment of motor vehicles.“ | 'DE 
Н. Bowman. September 6th. vue Mee even ando: 


21,906. '' Electric pendant." J. E. Ba : "t 
September 6th. 4 TEE Pug H. N. Burr and W. F. Merry. 


21.984. “ Electrical receiving apparatus f pa 855 
SEN and R. Raiser. севе рр; us lor telegraphs, &c." F. A. Јонм- 


21.991. Electrical systems for venti isio i ; 
ec yste preventing collision on single- i " 
D. J. Акноема. September 6th. ў R 


21,992. '' Electric fans.“ P. H. D. Pupumjee. September 6th. 


FortLERS UNITED 


(Westinghouse 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will te 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
5.161. ALIEKNATING CURRENT моток. G. Sartori. April СҢ, 1917. (130,620.) 


12,980.  ELFCIKIC SIAKTING AND IGNILION. OF AEROPLANE ENGINES AND THE LIKR. 
Leyland Motors and J. G. P. Thomas. September 10th, 1917. (131,005.) 


2918. 

4,935. HIGH-FREQUENCY ELECTRIC INSTALLATIONS. 
ber 14th, 1917. (131,018.) 

5,241. ELECTRICAL TRANSFORMERS. J. L. ‘Thompson and British Westing- 
house Electric and Manufacturing Co. March oth, 1918. (131,026.) 

5,395. ELECTRIC akc cLamrs. Н. B. Grylls and W. Heape. March 27th, 
1918. (131,028.) 

5,423. FEEDING AND ROTATING MEANS FOR ELECTRODES OF SEARCHLICHTS AND 
THE LIKE. E. A. Sperry. March 27th, 1917. (131,030.) 

5,618. TUNING DIAPHRAGMS FOR GENERATING OR RECKIVING SOUND WAVES. L. V. 
King. April 2nd, 1918. (131,041.) 

5,886. TELEPHONE INSTALLATIONS, PARTICULARLY FOR WIRELESS  TELEGRAPHY. 
L. N. Brillouin. October 8th, 1917  (131,054.) 

5,887. TELEPHONE INSTALLATIONS, PARTICULARLY FOR WIRELESS  TELEGRAPHY. 
L. N. Brillouin. October 8th, 1918. (131,055.) 

5,927. AUDION OR LAMP RELAY OR AMPLIFYING APPARATUS FOR USE IN TELE- 
PHONY. M. Latour. April 1lóth, 1916. (Divided application on  5,363/17.) 
(131,056.) 

5,937. ELECTRICAL resistances. S. R. Mullard. April 6th, 1918. (131,057.) 

6,039. ELECTRIC FURNACES. J. A. Fleming. April 9th, 1918. (131,061.) 

6,260. ELECTRICAL SIGNALLING APPARATUS. N. Turner. April 12th, 1918. 
(131. 066.) 

6,829. SPARKING-PLUGS FOR EXPLOSIVE MOTORS. J. F. Ledanois. April 23rd, 
1918. (131, 076.) 

7,083. AUDION OR LAMP RELAY OR AMPLIFYING APPARATUS. M. Latour. April 
30th, 1917. (Addition to 5, 369/17.) (131,092.) 

10,933. ELECTRIC SELECTORS, PARTICULARLY FOR AUTOMATIC TELEPHONE SYSTEMS. 
Wessern Electric Co. (Western Electric Co.) July 3rd, 1918. (131,106.) 

11,709. TELEPHONE REPEATER SYSTEMS. C. Robinson and R. M. Chamney. 
July 17th, 1918. (131,113.) 

11,710. TELEPHONE REPEATER SYSTEM. C. Robinson and R. M. Chamney. 
July 17th, 1918. (131,114.) 

12.477. DIRECT CURERNT STARTING SWITCHES FOR ELECTRIC MOTORS. J. S. 
Macintosh. July 31st, 1918. (131,116.) 

12,653. SECONDARY ELECTRIC BATTERIES OF ACCUMULATORS. Tudor Accumulator 
Co. and M. E. Spencer. August 2nd, 1918. (131,117.) 

13.038. ELECTRICAL HEATING APPARATUS. M. J. Railing, J. H. Farthing and 
Е. Winstanley. August 12th, 1918. (131,129) 

13,050. ELECTRICAL. SIGNALLING APPARATUS. Sir W. G. Armstrong, Whitworth 
& Co., C. B. Chicken and J. Н. Thain. August 12th, 1918. (131.131.) 

13,104. MEANS FOR MAKING TEMPORARY CONNECTIONS WITH ELECTRIC SUPPLY 
castes. J. Н. Collie. August 13th. 1918. (131,135.) 

13.105. CURRENT COLLECTORS FOR ELECTRICALLY PROPELLED VEHICLES. R. Н. 
Wilkinson and A. R. Fearnley. August l3th, 1918. (131,136.) 

13,349. ELECTRIC MOTORS. M. V. O'Leary. August l6th, 1918. (131,156.) 

13,549. ELECTRICAL FUSE DISTRIBUTION BOX. R. T. Norton and A. C. 
Robinson. August 2lst, 1918. (131,162.) 

13,614. METHOD AND MEANS FOR OPERATING DISTANT DEVICES BY MEANS ОР 
ELECTRO-MAGNETIC WAVES. A. G. Bloxam. (Russische Akt.-Ges. I.. M. Ericsson 
& Co.) August 21st, 1918. (131.166.) 

13,984. MANUFACTURE OF NATURAL GRAPHITE ELECTRODES. E. Ridoni and Sec. 
Talco E. Grafiti Val Chisone. March 6th, 1918.  (123,972.) 

14,160. ELECTRICAL APPARATUS FOR DETECTING OR INDICATING THE PRESENCE ОР 
HIGH-TENSION OR EXTRA HIGH-TENSION SPARKS OR DISCHARGES. N. Stell. August 
3151, 1918. (131,180.) 

14,680. DYNAMO-ELECTRIC MACHINERY. Lo-Thermo Patents, Ltd., B. Long- 
bottom and E. Greenhalgh. September 10th, 1918. (131,185.) 

15,045. ELECTRICAL swiTCH. A. J. Bonella and R. K. Damey. September 
16th, 1918. (131,191.) 

16,996. ALTERNATING-CURRENT  DYNAMO-ELECTRIC | MACHINES. G. H. Fletcher 
and British Westinghouse Electric and Manufacturing Co. October 17th, 1918. 
(131.204.) 

21.110. ELECTRICAL SWITCHES. 
(131,223.) 


G. A. Bauvais. Decem- 


R. T. Norton. December 18th, 1918. 
1919-4 

919. DISTRIBUTOR DEVICES FOR IGNITION APPARATUS. 
April 4th, 1917. (122.187.) 

730. ELECTRIC LAMP-HOLDERS. 
addition not granted.) (131,230.) 

965. WORMGEAR ADJUSTMENTS APPLICABLE TO VARIABLE CONDENSERS FOR WIRE- 
LESS TELEGRAPHY AND TELEPHONY. W. Н. Edbridge and E. E. G. Boite. Janu- 
ary 14th, 1919. (Addition to 4,057,18.) (130.888.) 

2,882. MEANS FOR SECURING ELECTRIC CONDUCTING WIRES TO THEIR INSULATORS. 
H. Marsicano. February 5th, 1919. (130,901.) 

3,887. ELECTRIC swircHES. М. E. Callegaris. 


Remy Electric Co. 


H. Bey. January 10th, 1919. (Patent of 


February 17th, 1919. 


/(131,239.) 


4,151. ELECTRICAL resistances. I.. Е. A. Fogarty and C. T. Lahmann. 
February 19th, 1919. (130,910.) 

6,108. LocKING APPARATUS FOR LOCKING ELECTRIC LIGHT GLOW LAMPS TO 
HOLDERS. W. J. Bodell and T. Williams. March 12th, 1919. (130,924.) 

7,071. ELECTRIC ruse PLUGS. J. Glatz. March 21st, 1919. (131,249.) 

8,794. MEANS FOR RE-ADJUSTING THE TIMING OF THK SPARK OF A MAGNETO- 
ELECTRIC MACHINE. Т. К. Hayworth. April 7th, 1919. (130,933.) 

9,189. RECTIFIERS FOR ALTERNATING ELECTRIC CURRENTS. J. F. G. P. Hart- 
mann. November 14th, 1918. (130,936.) 

10,344. HIGH-VOLTAGE CURRENT-DISTRIBUTING APPARATUS FOR ELECTRIC IGNITION 
APPARATUS FOR INTERNAL COMBUSTION ENGINES. (Firm of) Scintilla. September 
18th, 1918. (130,942.) 

11,038. THERMO-TELEPHONIC RECEIVERS. A. Williams and L. D. Williams. 
Мау 3rd, 1919. (131.258.) 

16.739. SPARKING-PLUGS FOR USE WITH INTERNAL-COMBUSTION ENGINES. J. E. 
Barrows. August Ist, 1918. (Divided application оп 12,551/18 and 317,19, 
Cognate applications 2,626/19 and 16,740/19.) (131,268.) 


Lelpzig Fair.— According to the Daily Dispatch, British 
buyers and business men, after five years’ absence, were to be seen 
at the Leipzig fair, which opened on August 31st, although their 
number was very small. The same remark applies to buyers 
from Belgium, Italy, and America, compared with the Czecho- 
Slovaks, whose number exceeded 2.000. The total number of 
exhibitors and buyers has greatly increased. Much business is 
heing done in toys, porcelain, the metal industries, and machinery, 
and all kinda of cheap goods Made in Germany." 
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ORGANISING 


LiTTLE is known of the attempt to form a Scientific 
Research Association, and still less, probably, that 
the attempt came to a premature end at the British 
Association meeting at Bournemouth. This event in the 
scientific world has arisen because certain scientific people felt 
very strongly that industrial research was being concentrated 
upon too much by the Department of Scientific and Industrial 
Research, and that scientific research per se was in danger 
of being swamped in the process. The aim of the projected 
Scientific Research Association was to organise scientific 
research, and to formulate a scheme for the State endow- 
ment of such research. The criticism immediately met 
with, when the suggestion to form this new association was 
made, was—why establish a new organisation? Why should 
not some existing society do it; the Royal Society, the 
British Association, or the British Science Guild? The 
answer of the promoters was that the Royal Society would 
not do it, and, indeed, its constitution was quite unsuitable, 
because, although it received a grant of £5,000 a year 
for research, it merely made grants after inquiry as to 
whether they were justified by the particular researches 
proposed. Moreover, the association of younger men who 
have not yet become Fellows is an important feature of any 
scheme that aims at being really representative. The 
British Association might do it if it would consent to 
reorganise its constitution and permanent staff for the 
purpose—perhaps a good deal to ask—whilst the British 
Science Guild was understood to regard any such detailed 
organisation of research as not within its sphere, though 
it looked upon the proposal to create such an organisation 
with sympathy and approval. 

Having answered their own questions in this way, those 
concerned proceeded to take the necessary preliminary 
steps to bring the Scientific Research Association into being. 
In the spring of this year a Provisional Committee was 
appointed, and a circular was sent round to about 2,000 
people who were thought likely to give their support. To 
be perfectly candid, the whole thing fell flat, for although 
between 150 and 200 supporters were found, there were 
some eminent people who held that the work of the pro- 
posed new organisation ought to be done by existing bodies. 


SCIENTIFIC RESEARCH. 


‘Consequently, it became evident that the estimated sum of 


£1,500 to £2,000 per annum, necessary to pay the salary of 
a general secretary and office and secretarial expenses, did 
not seem likely to be forthcoming ; and the promoters were 
at something approaching a deadlock. It was in these 
circumstances that advantage was taken of so large a number 
of scientists being in Bournemouth in connection with the 
British Association to hold a meeting to discuss the position, 
although it must be understood that the meeting was not in 
any way convened by the British Association. That meeting, 
it must be confessed, was quite unrepresentative, and it was 
clear, from the lack of practical support which was ex- 
perienced, that there was nothing to do but abandon the 
idea, which, by the way, had its origin in Cambridge, and 
the Provisional Committee, which was appointed to carry 
out the preliminary work, consisting entirely of members of 
that University, though with powers of co-option. 

There appears to be a general agreement that scientific 
research needs to be looked after and co-ordinated by some 
organisation, but a strong doubt exists as to whether it is 
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necessary to bring a new organisation into existence for the 
purpose. Strictly speaking, it should be the work of the 
Department of Scientific and Industrial Research to do this, 
but some distrust of that body seems to have crept into the 
minds of scientific workers who view, with a certain amount 
of jealousy, the great attention which is being bestowed on 
industrial research by the Department. 


Now, when it is the order of the day 
for leaders in industry to turn their 
attention to the problems of industrial 
reconstruction, it will be interesting to see whether the 
electric supply industry will make any notable contribution. 
Up to the present, two have entered the field, one in the 
region of precept, the other in the more restricted domain 
of practice. For the first, Mr. Emile Garcke, with a view 
to adjusting the claims of Capital and Labour, throws out 
for consideration, in a recent issue of the Nineteenth 
Century,a somewhat comprehensive proposal to“ pool profits 
and to distribute among all who have contributed to pro- 
duce it, according to their claims, rights, and deserts.” 
This is the type of co-partnership scheme which, he thinks, 
offers the greatest hope of a permanently satisfactory settle- 
ment, providing, as it does, a complete fusion of interests” 
between Capital and Labour. The failure of co-partnership 
schemes up to the present has been due, he considers, to the 
fact that ** Labour has not been identified with the whole 
of the profit remaining after all the costs of production have 
been defrayed." As to what are to be taken as *' profits," 
this it will be the duty of a ** Ministry of Profits" to decide. 
Under this scheme, management is to be left, of course, to 
private enterprise, with the augmented “ lure of profits " as 
a stimulus. (Not an overwhelmingly powerful “lure” in 
the case of the electric supply industry at present !). This, 
therefore, is the panacea of Mr. Garcke for the fundamental 
grievance of Labour. Now for the less ambitious venture 
in the realm of practice. Mr. Napier Prentice in his 
modest East Coast undertaking has essayed with something 
of the same idea in mind. With the object of enabling 
* workmen to realise that they are working not only to 
benefit the ordinary shareholders," he has issued a special 
series of ** Workmen’s Shares," to be paid for out of profits 
and distributed as free gifts in proportion to years of service. 
We may, therefore, assume at least theoretical sympathy of 
intention between Mr. Prentice and Mr. Garcke, allowing 
for the difference of atmosphere between the practical 
responsibilities of a board room and the unembarrassed 
liberty of the columns of a review. 


Precept and 
Practice, 


THE shrewd and pertinent questions 

The Tramway put forward by Councillor Kelly at the 

Situation. ^ Conference of the Municipal Tramways 
Association, last week, reveal a breadth of mind and a 
practical insight worthy of the convener of the Glasgow 
Corporation Tramways Committee, and deserve the careful 
attention of every tramway manager. No doubt most 
managers have had some or other of these questions very 
sharply pressed upon their notice by force of circumstances, 
but the whole subject of electric traction requires thorough 
consideration in the light of the new conditions that now 
obtain. Before the war electric tramway practice had toa 
great extent settled down into well-worn lines, and if it had 
not actually reached stagnation, it certainly showed little 
tendency towards enterprise and new departures. The time 
has now arrived when every effort must be put forth to 
improve the services and to reduce their cost, while 
important and fundamental questions of policy must be 
decided. 

Valuable light is thrown on a very important aspect of 
this subject by Mr. A. R. Fearnley, in his paper on Motor- 
Omnibus Services.’ With some six years’ experience of 
motor-omnibuses as adjuncts to the tramways of the Sheffield 
Corporation, he shows that the bus is an excellent feeder 
and interconnector to the tramways, but is quite unsuitable 
for heavy town traffic, and incapable of dealing adequately 
with peak loads. The omnibus service costs nearly three 
times as much per passenger as the tramway service, and 
the feres charged are much more than double; these are 


facta which leave no room for argument as to whether the 
"bus will supplant the tramway. But as an auriliary to the 
tramway the omnibus has most valuable functions to fulfil, 
and does so very efficiently. 

Why the municipalities which employ motor-omnibuses 
in this way rigidly confine their attention to petrol- 
driven vehicles we do not understand. The electric 
battery vehicle for heavy service has proved its worth, and 
municipal authorities eagerly purchase them when they 
have the opportunity. The suburban motor-bus service 
outlined by Mr. Fearnley is of a kind for which the 
battery vehicle is admirably adapted, and the cost of 
energy for battery charging is well-known to be a minor 
item of expense, whereas the cost of petrolis a very heavy 
one—nearly one-third of the total cost. That an electric 
tramway, with electrical energy available at every point of 
the system, should employ internal-combustion engines to 
drive its auxiliary service, at heavy cost, appears an absurd 
situation. We admit that past experience with the battery 
omnibus has not been of an encouraging nature ; but that is 
no reason why the vehicle should remain for ever under a 
ban. The commercial electric vehicle has undoubtedly 
made good ; so will the electric omnibus, when it is taken 
in hand by a competent authority. 

But little reference was made to railless electric traction 
at the Conference, and this was to be regretted ; the trolley- 
"рив has done good service in many districts, and possesses 
advantages which entitle it to consideration as a practical 
alternative to the self-propelled omnibus. Indeed, one 
Speaker suggested that it might yet prove a rival to the 
tramcar, its working expenses being at present 25 per cent. 
less than those of thie car. 


AN exceedingly critical time for German 
Coal in industries is expected to arise in the 
Berlin. course of the next two months in conse- 

quence of the comparative scarcity of coal. In the engin- 

eering trades in Greater Berlin the reduction in the 

Stocks of coal and the inadequate deliveries of fresh coa] 

have already prejudicially affected the operation of the 

works. At the beginning of this month the managers of 
the Siemens-Schuckert Works began to ration the works 
at Siemenstadt, this meaning the allotment of a certain 
number of hours of work per week to each shop or collection 
of shops. Thus some of the shops were in operation the 
first three days of the week, while in others the men were 
at work during the last three days, on eight-hour shifta. 
The near future will decide whether most of the shops are, 
or are not, to be brought to a standstill. In the case of 
the A.E.G., it is stated that one or other of the works will 
have to be stopped sooner or later; and the conditions at 
the cable factory at Oberschonweide have become very 
serious. The Bergmann Electricity Works Co. has not 
yet found it necessary to shut down any departments. The 
prospects in connection with the municipal electricity 
supply works are so unfavourable that extraordinary 
measures have had to be taken in regard to the supply of 
energy. Among others affected by the position of affairs 
are mentioned the Schwartz-Kopff Engineering Co. and 

Ludwig Loewe & Co. The situation in Vienna is even 

worse than in Berlin. 


Scarcity of 


SHORTLY after the outbreak of the war 
we drew attention to the fact that the 
German Transmarine Electricity Co., of 
Berlin, had a share holding of £650,000 in the Chilean 
Electric Tramway and Light Co., and suggested that the 
matter should receive the consideration of the Board of 
Trade. After the lapse of a very long period, the Board of 
Trade took official cognisance of the fact, and on April 
27th, 1918, made an order vesting the shares in question 
in the Public Trustee as custodian under the Trading with 
the Enemy Act, 1916. "These circumstances are recalled 
by the announcement made recently that the Public 
Trustee was prepared to receive tenders for the purchase of 
the shares in amounts of not less than 50 shares, although 
the name of the German company concerned was not 
mentioned in the advertisement, 


Better Late 
than Never. 
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THE PRINCIPLE OF RELATIVITY SIMPLY EXPLAINED. 


By R. W. WESTERN. 


Tus theory of relativity, the development of which has 
thrown so much interesting light upon the constitution of 
matter, and upon the nature of both electricity and 
magnetism, has attracted attention from all scientific 
inquirers, and particularly from the engineer, because it 
proves that the mechanical laws he is accustomed to apply, 
though accurate enough for his purposes, are not exact, being 
in fact approximations only to the laws which actually 
govern the behaviour of physical agents. It has, therefore, 
seemed desirable to set out clearly the principle on which 
the theory rests, and to deduce the more important conse- 
quences that, immediately follow without entering into the 
transformation of co-ordinates, and the more abstruse 
mathematical developmenta in which time comes at last to 
be treated as a fourth dimension interchangeable with the 
others. 

It is а deduction from the theory of a luminiferous ether 
that the velocity of light in free space is constant in all 
directions and independent of the motion of it& source, and 
it is one which has always been accepted and acted upon by 
astronomers, whose observations are concerned with light 
from all parts of the visible universe. It is supposed that 
light must be propagated in an ether which is stagnant, in 
the sense that it is not subject to displacement by the 
passage of material objects through it. On this supposition 
it ought to be possible by measuring the velocity of light 
to ascertain at what speed we are passing through this 
unaffected ether. All the many experiments devised to 
this end, however, have given a null result, thus indicating 
that the constancy of the velocity of light is independent 
also of the velocity of the observer, and so furnishing a 
principle from which the theory of relativity has been 
developed by the combined labours of most of the eminent 
mathematicians and physicists of late years. 

In explaining this principle, the employment of algebra 
will be avoided as much as possible, to facilitate perusal by 
those who have lost touch with mathematical symbols ; 


Where its use is unavoidable it will be introduced with 
detail, and the subsequent steps fully set out. The limita- 
tion thus imposed, while it must exclude many applications 
of the principle, admits nevertheless sufficient for the 
purpose of illustrating it. | 

According to the theory of relativity all physical 


measurements are valid only for those who make them, and 


those similarly situated, and are at variance with measure- 
ments of the same phenomena made by persons differently 
situated. The character of this variance is illustrated very 
simply by disagreements as to the order in which events 
occur, | 

Suppose A and B, fig. 1, are moving apart, being separated 
with uniform velocity v, and suppose A to place the clocks 
C, and c, at equal distances on either side of the point А, 
in line with 4 в, and that he proceed to synchronise them. 
This he will naturally do by dividing a ray of light into 
two flashes directed one to each clock. B, of course, will 
expect to read an earlier time on clock c, than on clock с, 
because light from the latter takes longer to reach him, 
having further to go. The real ground for disagreement 
between them remains, after making due allowance for this 
correction. The ground of difference is this: To B, it 
seems, the synchronising flash reaches с, first (because С, is 
approaching the point from which it started), and that the 
synchronising flash is longer in reaching с, (because с, is 
retreating before it). Hence, if the synchronised clocks 
both record 12 o'clock, it will seem to B that the clock 


с, ought to be recording, say, 2 minutes to 12, and the clock 
с, 8 minutes after 12. So that, while A thinks the tick 
made by the clock c, when it records 11.59, occurs before 
the tick made by clock c, when it records 12.1, B thinks the 
reverse. If B synchronised clocks in the same way, A must 
come to the same conclusion regarding them. The dis- 
agreement is irreconcilable, because it depends upon v the 
rate at which A and B are moving apart. If, for example, 
A were to set his clocks right according to B, they would be 
wrong for all other observers unless they, too, were separat- 
ing from A with the same velocity v. The amount of 
disagreement depends not only upon v, but also on the 
distance between the two clocks. If A placed his clocks 
together he could synchronise them to the satisfaction of all. 
The conclusion must be that complete agreement as to 
the order of events is impossible unless they occur at 
the same place. It is important to see exactly why 
this is so, because the disagreement concerning physical 
measurement, which we shall come to later, rests on the 
same grounds. Had A synchronised his clocks by dis- 
charging shots simultaneously from the point 4, no disagree- 
ment would have arisen, because the shots would have, 
superposed on the velocity imparted to them, the velocity of 
the gun which imparted it; and that being the velocity 
ascribed to A, B would have no reason for thinking that 
either reached its clock earlier than the other. This does 
not mean that A would have effected a true synchronisa-. 
tion, but only that B's suspicions would not be aroused 
The disagreement is, in fact, revealed because the velocity 
of light, unlike that of material objects, such as shot, is 
not affected by the velocity of its source. "Thus we see that 
simultaneity is universally valid only when confined to a 
single spot. If extended to separate spots, it has different 
meanings for persons having different relative speeds in line 
with the spots, and these differences are made apparent by 


. the agency of light, because its speed, from whatever source, 


is independent of theirs. Simultaneity in separate spots is, 
therefore, strictly relative to persons similarly situated, and 
the theory of relativity being a theory by which it is shown 
that the same relative validity attaches to all physical 
measurements, rests primarily on this particular charac- 
teristic in the behaviour of light for its main principle. 
This principle cannot be directly proved as a physical 
fact, but it has not been disproved by any experiments 80 
far devised, and it furnishes а means of interpreting the 
behaviour of physical forces in a variety of situations, 
which it is difficult to interpret on any other hypothesis. 
Its credibility, therefore, is on the same plane as that of 
other principles which we employ continually without 
misgiving— the first law of motion, for example. We have 
seen that while A thinks that light moves with the same 
speed from А to c, and from А to c,, B thinks it approaches 
с, faster than it approaches c,. This is the essence of their 
disagreement. Every observer differently situated with 
regard to the motion of A and n must make a different 
estimation of the discrepancy, and there is no way of 


. deciding between them. Тһе principle, therefore, sets out 


that the velocity of light in free space is found to be the 
same in every direction by all observers ; the result being 
unaffected by any uniform relative movement between the 
source of light and the observer who is engaged in measuring 
it. This is as much as to say that the units of time and 
space employed by the mind behind the observing eye 
undergo such changes as cause the velocity of light, as 
perceived, to be always the same. 

Thus, suppose A and B, fig. 1, both measure the velocity 
of light in the direction АА and B n, at right angles to the 
line joining them. The principle requires that they should 
both make it the same. Now suppose, as before, that A 
and B are moving apart. being separated with uniform 
velocity v. Басһ will then think that the other makes the 
velocity too great. To A it must seem that B's light ray 
takes the longer path в B, and B must think that A's light 
ray takes the longer path aa, Now jt cannot be supposed 


— 
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that A, in making his observation of the velocity of light, 
should take account of what B thinks, or anyone else ; he 
measures what he knows—the distance A A,, and notes the 
time taken to traverse it; of the distance A A, he knows 
nothing. В, seeing that A makes the velocity of light the 
same as himself, can only conclude that A measures the time 
occupied in too small unite, crowding as many into the 
flight from a to A,, as should go into a flight from A to A,. 
A, of course, must come to the same conclusion with regard 
to B. It is easy to see in what ratio the units of time used 
by A and B stand one to the other in the estimation of 
each. If the time occupied by light in passing from A to 
A, is T, in the estimation of A, and c is the velocity of 
light, the distance a a, wil be c T, and the dis- 


tance A, A, will be v т,, so that the distance A А, 


wil be T, / — v’, and T, the time occupied by the 
light in the estimation of B will be T, (- v2). Whence 
T/T, = (c — vz), or /1 — v?[c?, usually written 
V1 — в. 

Thus B finds A's unit of time shorter than his own, 
being in the ratio of “1 — g? to his, and in exactly the 
same way A finds B's unit shorter than his, being in the 
same ratio y] — g: to the unit he uses himself. This 
is a necessary deduction from the principle set out. 

There is no reason to think that A and B differ as to 
measurement of distances transverse to the line of motion 
between them, so we may take it for granted that this is 
the same for both, but as to distances parallel to tnat line of 
motion, differ they must. This follows at once from the 
reciprocal differences in their units of time. Suppose A 
to determine the velocity of light over the distance at which 
he has placed his clocks, and B to measure off an equal 
distance in line with A’s, and to do the same ; both obtain 
the same velocity for light, and consequently each must 
impute to the unit of length employed by the other the same 
change that he imputes to his unit of time. 

The disagreement as to the unit in which distances are 
measured can be confirmed by direct physical tests. The 
experiment named after its originators, A. A. Michelson 
and E. W. Morley, furnishes the best example. The 
description is as follows :—A beam of light from source 8, 
fig. 2a, is directed upon a semi-reflecting mirror м, which is 
so set as to allow half the light to pass through to a, and to 
reflect half at right angles to B. The distances M A and м в 
are made equal by measurement, and mirrors are placed at 
A and в to reflect the light back to the semi-reflecting 
mirror at м, во that a moiety of the ray from А, and a 
moiety of the ray from B, both enter the telescope of an 
observer placed at T by whom their interference fringes may 
be seen and marked. Now, it is found that the position of 
the interference fringes is not altered however the apparatus 
as a whole may be turned about. This is the great fact 
established by the experiment of Michelson and Morley. 
If one of the two rays be longer upon ite path than the other, 
as a consequence of turning the apparatus about, the fringes 
caused by their interference must necessarily be displaced. 
For an observer at the telescope there must consequently 
be equality between the two paths, and this holds good for 
all observers whose situation 18 that of theinstrument. But 
for other observers differently situated, an inequality will 
appear, depending in amount on their velocity relative to 
the spot where the apparatus is, as we shall now proceed to 
show, and again we shall be driven to infer that, since they differ 
with each other and with the observers at the instrument upon 
the lengths of these paths, the units of length with which 
they measure them must be different. 

The spot upon the earth's surface where the apparatus is 
has many relative motions, It revolves about its own axis 
and round the sun, and travels through the starry universe 


at a speed of many miles per second. Hence there can be 


no objection to supposing the apparatus so placed that it is 
moving from the point о in the direction S A, fig. 2a. Then 
in the time the a ray takes to pass from M to A, fig. 2a, the 
position of a will be a,, бр. 2c, the position of M by then 
being M,, and by the time the А ray has returned to м the 
position of the latter will be uz and that of a will be А,. 
Again, when the B ray has reached в, fig. 22, м will be at 
M,, fig. 20, and when the в ray has returned to м, the position 


of the latter will be м. Thus the path of each ray is 
lengthened when the apparatus is considered to be in motion - 
by an amount depending on the velocity assigned to it. 
But both paths are not lengthened in the same proportion. 
That is to say, if M A remain equal to м n, the path traversed 
by the a ray becomes longer than the other, so that the 
absence of any displacement of the interference fringes to 
observers at the telescope, requires that ma and мв shall 
become unequal, the distance м A (the length of the arm 
in line with the direction of motion) being shortened. 
This is, perhaps, best seen in a numerical example. For 
convenience in arithmetic, we may suppose the apparatus 
moving from o in the direction 08 A, fig. 2a, with a velocity 
which is 60 per cent. of that of light. Then if T be the 
time occupied by the B ray in traversing its whole path 
M B Mg, the length of this path will be c T where с is the 
velocity of light, and the distance м м, traversed by м will 
be 60 per cent. of that, or 6 c (fig. 20). 


So MB, = B, M, = 5 CT, 
and MM, = MM, = 3 СТ. 
M B the measured distance between the mirror B and the 
semi-reflecting mirror at м, which is transverse to the line 
of motion, we will call n. Now, м M, Bi, and M, M, B, being 
right angled triangles and equal to each other— 
(5 ст)? = (3 C )? + 4, 

or с?т? (25 — 09) = DF, 
whence 4 CT = D, and T = 2°5 Dc. 

Again, in the time the A ray takes to pass from M to A, 4 will 


be at A, and м will have reached the position M, fig. 2r. 
If T, be the time taken by the 4 ray in passing from M to A, 


the distance traversed will be ст, made up of мА the 
distance between the mirror A and the semi-reflecting 
mirror at M (which being parallel to the line of motion we 
will call p,), plus А A, the distance traversed by the 
apparatus in the time T, at 60 per cent. of the velocity of 
light, and, therefore, equal to *6 c T,— 


1.е., | CT, = by + 6CT, 
or CT, — 6 CT, = Dp 
whence 4 C T, = 1), 
and T= 2510 


Thus, if MA remain equal to M B, i.e., if D, is equal to 
D., the A ray takes as long to reach the mirror at a as the в 
ray requires to traverse its whole path to Band back. This 
result is due to having assumed that the apparatus moves 
with 60 per cent. of the velocity of light. But that was 
done only for the sake of simplicity in arithmetic ; whatever 
rate of motion be ascribed to the apparatus, a discrepancy 
arises in the time taken by the two rays, because the paths 
they traverse are of different lengths. 

In the example chosen the difference between the times 
taken by the two rays will be the time required by the 4 
ray to return from A to М. In that interval of time м will 
have reached the position u,, and 4 the position A, (fig. 2с). 

If T, be the time taken by the ray in passing from A, to м, 
the distance traversed will be c T}, made up of a, M,, the dis- 
tance between the mirror at 4 and the semi-reflecting mirror 
at м (which, again, is equal to D), less the distance traversed 


` Apparently the commercial agents are to be 
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by the apparatus in time T, at 60 per cent. of the velocity 
of light, which is, therefore, equal to *6 c T,, 
| CT, =D, — 6 CTs, 
or CT, + 6 CT, = р, 
1°6 CT, = D, 
T, = 0:625 р,/с. 

The experiment shows that the time taken by the two rays 
to traverse their respective paths from м and back to м is 
the same, so that in the example chosen we have— 

2:5 DJc = 2°5 рс + *625 nyc, 
whence D, = Dj (24 + 3/22 = 5/4 D, 
and D/D = 4/5 = 0°8. 

Had we taken v to be the velocity of the apparatus, we 
should have had for the path of the B ray— 

(уст)? = (I ут)? + dD’, 
or J 7 g у = р, 
whence 1 2 25. / – ү? 
and from the path of the 4 ray 
СТ, = Dp + V T. 


or т, (O — v) = р, 
whence T, = D,/(c — v). 
Also C T, = D, — V Ts, 
whence T, = Dy/(C + V), 
and since T =T, +T, 


орус — ү? =p,/(c — v) + n(c + v) 
220 / o? — v3), 
(3 25 y2 
0 Voi v 
= «1 — vlc? = V1 — в. 


whence D,/D. = 


(To be roncluded.) 


THE CULTIVATION OF FOREIGN MARKETS. 


FRENCH AND GERMAN METHODS OF (COLLECTING 
ÍNFORMATION. 


THE promotion of the export trade in manufactures and of 
the import trade in raw materials where home resources 
are inadequate to meet requirements, can only be facilitated 
by an increasing knowledge of the markets of the world, 
and most countries have now either made, or are completing, 
their arrangements for this purpose under the changed 
situation of international affairs. Apart from the improve- 
ments which have already taken place or are impending 
in the British Consular service, and in that incidental to 
the commercial attachés, the Americans have organised their 
foreign trade service in their own manner, and now the 
French and the German Governments are following the 
example. 

The French Government, for instance, has just published 
the text of a law which aims at the reorganisation of the 
services of the Office National du Commerce Extérieur, the 
modification of the regulations concerning commercial 
attachés, and the appointment of commercial agents. 
placed in 
charge of French commercial offices which already exist, 
or are to be created in other countries for the purpose of 
establishing business relations between French producers 
and foreign purchasers, and the promotion, as far as pos- 
sible, and particularly by the exhibition of samples and 
patterns, of the sale of French merchandise and the develop- 
ment of French exchange with foreign countries. It is 
proposed to make a charge to merchants and manufacturers 
for the display of samples and patterns, and for various 
other services which may be rendered to them, and these 
fees will be subject to the approval of the commercial 
attachés concerned. At the same time, the commercial 
offices abroad will receive a Government subsidy, the 
amount of which will be fixed annually on the presentation 
of the Budget estimates. 

The Office National du Commerce Extérieur is connected 
with the Ministry of Commerce, and has been appointed 


correspondent in France for all the commercial offices 
abroad ; but neither will undertake commercial operations 
on its own account. The object of the Office National is 
to supply French manufacturers, whether by special reporte 
or general publicity, with commercial information of all 
kinds capable of contributing towards the development of 
foreign trade, the extension of markets abroad and in French 
Colonies and Protectorates. Although not expressly men- 
tioned, it is reasonable to assume that the commercial offices 
in other countries will be required to furnish the Office 
National with information for the preparation of the reports 
in question іп so far as concerns the countries where they are 
to be established. 

If we now turn to the German scheme, it is found that 
the Diplomatie and Consular services have been combined 
to some extent, and future officials will undergo both 
commercial and political training before being dispatched 
on their missions. As, however, considerable time will 
elapse before adequately trained officials will be available, 
the emergency has been met by the creation of a Foreign 
Trade Department at the German Foreign Office, which 
department is said to have been endowed with funds to 
render it financially independent, which is self-governing, 
and whose decisions, according to Prof. Wiedenfeld, the 
controller, the Foreign Office has no right to veto. The 
same confusion and delay which have prevailed in Great 
Britain in the past in the dissemination of information 
received from official representatives abroad, so that the 
information was frequently out of date and useless when it 
reached interested circles, have also existed in Germany, 
and probably for the same reason. The German controller, 
for instance, states that the lack of system was due for the 
most part to the circumstance that the information reached 
the hands of people who were neither specially educated 
for the purpose, nor were familiar with the economic con- 
ditions of their own country. Now, however, the new 
department forwards regular reports to the officials abroad 
dealing with German economic conditions, based on arrange- 
ments made with the big trade syndicates, corporations, &c., 
and the reports are accompanied by sheets of questions, and 
by individual inquiries made by syndicates and others 
interested. In this way assistance is rendered to the 
officials abroad in the preparation of their reports for the 
benefit of the home industries. Not only so—and this of 
particular importance —but a system of commercial reports 
has been arranged for with private interests in neutral 
countries, that is to say, in countries with which Germany 
has not been in a state of war. In other words, it is 
openly admitted that the system of commercial espionage 
which was practised in pre-war days, and also during the 
war, is now a part of the definite official programme. The 
information is to be distributed by the Foreign Trade 
Department without delay through the official journals for 
ordinary matter; by means of special reports in pamphlet 
form, and by the circulation of confidential information ; 
and in the latter case the information will be dispatched by 
express delivery either on the date of receipt in Berlin or 
on the following day. A subscription has been introduced : 
for the last-mentioned service at the rate of £5 per annum 
for each country or branch of industry, or £50 per annum 
for the entire service. As great importance is attached to 
having a close connection between practice and the Govern- 
ment officials, an Administrative Board for the Department 
is being formed of from 25 to 30 practical men and five or 
six representatives of Government Departments. 

We have summarised briefly a part of the arrangements 
being made in France and Germany for the advancement 
of the export trade of the two countries, as it is advisable 
for us to be kept conversant, as far as possible, with the 
developments proceeding or projected outside of Great 
Britain. The very significant point about the German 
scheme is the creation, as is claimed, of a self-governing 
and financially independent Department by a country 
impoverished by years of warfare, and having enormous 
financial obligations to meet for many years forward. On 
the other hand, it is always a difficult matter to induce the 
British Treasury authorities to approve of the particular 
amount of expenditure which is so essential for the develop- 
ment of our services of foreign information on a scale 
commensurate with the needs of the Empire. 
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MUNICIPAL TRAMWAYS ASSOCIATION. 


(INCORPORATED.) | 


(Continued from page 361.) 


THe eighteenth annual Conference of the Municipal Tram- 
ways Association (Incorporated) was held in Dundee on 
17th, 18th, and 19th September. This was the third occasion 
since the inception of the Association that the Conference 
was held in Scotland, Glasgow having been the venue on 
the two previous occasions. The 1919 Conference will long 
be remembered, not only for the importance of the business 
transacted, and the success and harmony which marked the 
proceedings throughout, but for the hospitality extended to 
the members. Business and pleasure. were judiciously 
blended, and the Conference was voted & complete success 
by all who took part in it. About 150 members attended 
the meeting, and the lady friends of the members 
numbered about 50. The home of the Conference for the 
three days was the Albert Institute, a magnificent pile of 
buildings in the centre of the city, in which are housed the 
Public Library, the Museum, and the Art Galleries. The 
Local Committee had made perfect arrangements, and the 
hospitality of the Corporation of Dundee was on a scale 
rarely excelled in the history of the Association. 

The proceedings commenced on Wednesday at 10 a.m., 
when the Executive Council met, under the chairmanship 
of Mr. T. B. Goodyer, general manager of the Croydon Cor- 
poration tramways, and President of the Association. At 
10.30 a.m. a civic reception was accorded to the members 
of the Association and their lady friends. "When Lord 
Provost Sir William Don, K.B.E., accompanied by the 
magistrates and other municipal dignitaries, and headed by 
the halberdiers, all attired in their official robes, arrived in 
the conference hall, they were warmly cheered, and officially 
received by the President and Alderman Sir John W. 
Courtis, Cardiff, Vice-President of the Association. 

The Lord Provost, on behalf of the Corporation and 
citizens of Dundee, welcomed the Association to the city, 
and said he hoped that not only would its deliberations 
result in benefit to the tramway world, but that the members 
would thoroughly enjoy themselves. 

Mr. G. A. Johnston, convener of the Dundee Tramways 
Committee, associated himself with the remarks made by the 
Lord Provost, and the President and Vice-President 
returned thanks. 

The first business on the agenda was the President's 
address, which was abstracted in our last issue. 

Councillor Squires, J.P., chairman of the L.C.C. High- 
ways Committee, moved a vote of thanks to the President 
for his very able address, which motion was seconded by 
Mr. Alderman Russell Taylor, J.P., London, and carried 
with enthusiasm. 

The Conference then satin private to hear a statement 
from Mr. McElroy on the position regarding the demands of 
the men. A telegram was read from Mr, Fearnley, 
Sheffield, stating that the employés there had decided to 
resume work on the old terms, and the announcement was 
loudly cheered. 

When the Conference resumed in puhlic, Mr. Peter 
Fisher, manager of the Dundee Corporation Tramways, read 
а paper giving an historical sketch of Dundee. 

On the motion of Councillor R. Mayne, Newcastle, 
seconded by Alderman Drown, Leeds, Mr. Fisher was 
cordially thanked for his paper. 

Councillor Kelly, convener of the Glasgow Corporation 
Tramways Committee, then read a paper entitled ** Where do 
we Stand ?" of which an abstract follows, and the discus- 
sion occupied the rest of the morning and afternoon sittings. 

In the evening the members and their lady friends were 
entertained at dinner by the Corporation of Dundee. Lord 
Provost Sir William Поп presided, and there was a large 
attendance of members and representative citizens. А 
feature of the dinner was the bringing in of the Scottish 
haggis in true national style. The dish was carried on a 
large salver by two men, preceded Гу a coupie of pipers in 
Highland dress. 


Before commencing the proceedings proper on Thuraday 
morning, the Conference resolved itself into a Managers 
Committee, when it was unanimously decided that the 
managers’ meetings, which were suspended during the war, 
should be resumed next year. The President pointed out 
that many important matters affecting managers were coming 
up in the near future. It was left in the hands of the 
Executive Committee to fix the date and place of the first 
meeting. 

Mr. A. R. Fearnley, Sheffield, then opened the general 
proceedings by delivering an address оп “ Motor-Omnibus 
Services,” which was followed by a discussion. - 

In the afternoon the business meeting of the Association 
was held, when the annual report of the Executive Committee 
and the accounts were adopted. | 

Sir Jno. W. Courtis was unanimously elected President for 
the ensuing year, and Mr. G. W. Holford (Salford), Vice- 
President. ‘The following were elected to the Executive 
Committee :—Alderman Wyllie, South Shields (for three 
years), and Councillor Higham, Blackburn (one year). 
Managers: — Messrs. J. Dalrymple, Glasgow; P. Fisher, 
Dundee; and J. Barnard, Bolton—all for three years— 
and Mr. R. L. Horsfield, Walsall (for two years). 

The proceedings concluded with votes of thanks to : 
President Goodyer and the Executive Council, and to the 
Corporation of Dundee for the hospitality extended towards 
the delegates. | 

On Friday the delegates and their lady friends were 
entertained by the Dundee Corporation on а river excursion 
to Kinfauns. 


Where do We Stand? 
By CouNciLLoR KELLY. (Abstract.) 


DuniNG the past five years the tramway industry has been 
carried on under great difficulties. All our ingenuity and our 
energy have been expended in keeping the car wheels revolv- 
ing. There have been very few extensions made in any direc- 
tion, and the introduction of new and improved methods has 
had to be altogether neglected. I am constrained, therefore, 
at this time to ask the question—and to induce every tram- 
way man present to ask the question— where do we stand? 
It 18 up to us not only to ask this question, but also to answer 
it, and to make whatever plans may be necessary to ensure 
that our tramway systems are placed on a thoroughly sound 
footing, and are carried on in the most efficient way. 


WHERE Do WE STAND POLITICALLY ? 


It is now absolutely necessary that we should come to some 
detinite understanding as to what is to be our policy in regard 
to the tramcar. Some of us have already statutory powers 
for considerable extensions throughout the districts surround- 
ing our various urban communitjes. We are now faced with 
the problem of the motor 'bus on the one hand, and the enor- 
mous cost of laying new lines on the other. There is no 
doubt that we must provide better travelling facilities than 
we are giving to-day. In some places, perhaps more in Scot- 
land than in £ngland, our people are going to be more spread 
out than they have been hitherto, and these people nust 
have the best and cheapest transit that it 1s possible to give 
them to and from the centre. What means of transit can 
cope with this traffic in the most eflicient way? 

It it is decided that the tramear holds the field, and that 
the new conditions which will arise through the spreading of 
the population must be met by an extension of the tramway 
systems throughout the country, we will be faced with a 
huge amount of work. | | | 

We will require to consider, in order to give rapid transit, 
whether we could not make more tramways along their own 
right-of-way. We will also require to consider whether there 
could not, with advantage, be more amalgamation of tram- 
way concerns. ‘There are at present too many tramway 
authorities. The idea that a tramway car must turn at some 
imaginary boundary line is surely very absurd. I believe we 
have in the electric tramway an instrument which is far 
ahead of any other for spreading the population. 


WurnE Do WE STAND MECHANICALLY? 


I want to know whether we are thoroughly up-to-date in 
our plant, chietly in our rolling stock. llave our managers 
selected the best type of car for each set of conditions? The 
car which is best for one tramway undertaking might not 
euit another. Have our managers studied every phase of this 
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question? Are they all satisfied that they have the best 
equipment for the conditions under which they have to work? 
Have they visited other concerns and studied the methods 
adopted for selecting and maintaining the equipment, or 1з 
each manager satisfied that he has nothing to learn? I hope 
not. During the past five years all tramway concerns have 
had great difficulty in obtaining material, and this ditticulty 
still continues. In many places the track is in a dreadful 
condition, and some coinmittees have been severely dealt with 
' for placing contracts for rails abroad, although the only alter- 
native was to allow the track to go to ruin. Whatever 
happens we must maintain our track and equipment. Some 
concerns have been unable to do this, and there comes & 
point in the depreciation of plant when maintenance is im- 
possible. 
WHERE Do WE STAND ELECTRICALLY ? 


Great changes are shortly to be introduced into the elec- 
trical world, but we are yet very much in the dark as to 
what effect these changes will have, either on those tramway 
undertakings which purchase their energy, or on those which 
generate their own. Our great concern just now is the supply 
of coal. We know that the price is bound to go up whatever 
happens. What we do not know is whether we are going 
to get throughout this winter a sufficient quantity of coal to 
meet our requirements. In 1901 we purchased better coal at 
6s. 9d. per ton than we are getting to-day at 29s. 


WHERE Do WE STAND ECONOMICALLY ? 


During the past few years great changes have taken place 
both on the revenue and on the expenditure side of our tram- 
way account. 


‘the revenue of a tramway undertaking consists almost 


solely of passenger fares, and there are now only one or two 
traniways in the country on which the fares have not during 
the past three years been increased. Only a very few have 
been able, however, to increase the statutory maximum. 
These increases have almost invariably resulted in a largely- 
increased revenue. This means, of course, that passengers are 
prepared to pay any reasonable increase. It looks now as if 
fares are going to be permanently higher. 

The bulk of the expenditure of а tramway undertaking 
consists of wages, and this item has gone up since 1914 over 
100 per cent., and still further deinands are being sent in for 
further concessions, both in hours and wages. 

For some years back we really cannot be said to have been 
managing our own concerns. We have simply had to pay 
wages which have been fixed for us, and have had to pay 
prices for material which we were powerless to question. 

The question of capital expenditure is now more serious 
than it has ever been before. Both municipalities and com- 
panies will require toexpend large sums on extensions and for 
increased plant and equipment in the near future. Will we 
be able to borrow the necessary capital? 

We must also look carefully into the provision we have 
made to meet depreciation and the cost of renewals. Тһе 
provision we made prior to the war, if then just sufficient, 
must now be increased by at least 100 per cent. 

I am against a municipality running a tramway in order to 
make a profit to be handed over in relief of rates, and I am 
also against & tramway becoming а burden on the rates. The 
fares charged should yield sufficient revenue to meet operating 
expenses, maintain the undertaking, and meet all fixed 
charges. Many of our municipal systems are too small and 
circumscribed. In many instances all that is wanted to 
ensure financial success is a linking-up. 


WHERE Do WE STAND TRAFFICALLY ? 


I may have coined a new word here, but I have no doubt 
that the meaning is plain. 

The question of traffic is coming very much to the front at 
present, and if the population of our towns and cities grows 
steadily for the next few years, we must tackle the whole 
question, not only from the point of view of the tramway 
traffic, but of all classes of traffic. 

My own view is that if the city traffic generally were 
scientifically regulated, we could use the surface of our streets 
to much better advantage than we do at present. In most 
towns and cities the great bulk of the streets are quiet, even 
deserted, while the few streets are congested beyond measure. 

As the population increases and spreads itself over a wider 
area, our difliculties will increase as the great trek is always 
to and from the centre. The lay-out of some of our older 
cities does not lend itself to the formation of alternative 
routes, and at the present time the whole traffic is being 
carried on one main artery. This is not as it should be, and 
steps must be taken immediately to relieve these main 
arteries by opening up new ones. 

People not only want a cheap and frequent service, but 
they want a rapid service, and this can only be given by a 
thorough system of traffic regulation. 

We have heard a great deal about queues; the great draw- 
back is that where this system might be of some service, it is 
quite impossible to adopt it. 

Some cities have a by-law under which slow traffic must 
keep as near the kerb as possible. This has been found of 
great service to all fast traflic. Some cities also have a by- 
law which prohibits any kind of traffic passing between a 
tramcar and the kerb at a stopping place when passengers are 
entering or leaving. This by-law is also of great service when 
drivers know that it is strictly enforced. Unless the tram- 


E people take up the question, nothing whatever will be 
one. 

The municipalities of this country employ many thousands 
of men and women. ‘They operate hundreds of miles of single 
track and have expended millions in capital. The income 
and expenditure were never greater than they are to-day, and 
the number of passengers is mounting up year by year. We 
must, therefore, take such steps as may be necessary to ascer- 
tuin where we stand in all sections of our work, and this is 
most assuredly the proper time to make a move in this 
direction. 

I trust that the municipalities will see that it is to their 
advantage to offer inducements to our best men to enter the 
tramway world. Tramway men should get facilities for study- 
ing what is being done on the various tramway systems, not 
only in this but in other countries. In no other way can 
they so cheaply and so effectively keep abreast of the times. 


DISCUSSION. 


Councillor J. №. SQUIRES (London — Council) opened 
the discussion. Speaking for London, he said frankly that 
the question How do we stand politically? was one he 
was unable to answer. The problems of the London traftic 
had been a subject of exhaustive examination by two Select 
Committees of Parliament and one Royal Commission within 
recent years, but so far no practical step had been taken to 
unravel the trattic problem of the Empire’s capital. The 
operation of the tramways in the centre of legislation and 
pohtical activity brought into play forces of partisanship and 
controversy which had no counterpart elsewhere. In London 
they were handicapped at every point 0 the fact that they 
were not masters in their own house. On the question of 
trumways or motor omnibuses, he said the needs of the travel- 
ling public and the best manner to meet those needs fully 
and economically were, in his view, the only consideration 
that should be allowed to weigh. 

In answering the question How do we stand economi- 
cally? '" Councillor Kelly had said that our tramways should 
pay their way. In his (Councillor Squires’) opinion that view 
was the only sound and possible one to take. He asked for 
absolutely sound finance, and contended that they were en- 
titled to the support of the Government in their fight for 
sane financial methods. 

Councillor Jackson (Liverpool) said that in the many coun- 
tries that he had visited he had found progress which we did 
not yet seein to have been awakened to. Не appealed to 
municipalities to give opportunities to their managers, deputy 
managers and engineers to visit the whole world 1 necessary. 
They ‘would bring home practical ideas regarding transporta- 
tion which we would never forget. In the collection of fares 
they lost thousands of pounds a year. They had to get money 
to pay better salaries. He would like to see general man- 
agers of ability paid from £2,000 to £4,000. 

Mr. Alderman F. SMITH (Liverpool) said they must have 
good men and pay them well. He agreed that а ought to 
send officials out to make observations. He was against the 
municipalities running tramways in order to make profit. Mr. 
Kelly meant to say that the tramways ought not to contribute 
to the rates, and there he heartily disagreed with him 

Councillor TURNER (Belfast) said that the salaries paid. by 
some of the undertakings were inadequate to the services 
rendered. It was a moot question if they had been ''stand- 
ing’’ during the war; they had been swept along by the 
Labour Party. While they must treat the men well they 
must really take a stand somewhere. 

Alderman FENTON (Sheflield) objected to the Glasgow Cor- 
poration going to America for rails even though they might 
have had to pay a bit more for them at home. Greater 
powers should be given to the larger Corporations for local 
legislation with regard to their concerns. ‘They were paying 
far too much money in going to Parliament for small exten- 
sions and amalgamations or anything of that sort instead of 
being able to settle these things themselves. Great economy 
would be got by local authorities linking up and concentrat- 
ing the management. To that they must look for cheaper 
transport not only for passengers but also for goods. 

Councillor Irvine, M.P. (Birmingham), said the ideal prin- 
ciple that a tramway system ought to be worked upon was 
that they should seek no profit in the monetary sense but 
profit in the real sense—the comfort, convenience and plea- 
sure of the citizens. In no sense should a tramway system 
be urged to spend profits for the reduction of rates, which 
were levied for the purpose of conveying to the ‘citizens 
advances which were certainly equivalent to the rates 
evie 

Councillor Сошлхѕ (Nottingham) said that they had a right 
to make a profit for the simple reason.that there was a section 
of the community who contributed not a cent to any muni- 
cipal work. Although his committee was composed of Labour 
members, they felt that they had come to the parting of the 
ways in regard to payment. They did think that a stand 
should be made. They could do with a strike for a time. 
They would get a large section of the public favouring their 
views. 

Mr. Murray (Walthamstow) said the difficulties which met 
them were accentuated by the fact that there was such a 
vast difference between the various tramway undertakings 
represented there. Those who had narrow streets and single 
tracks were confronted with an enormous expenditure, and 
some of them could not face it under present conditions. In 
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some things they had lost their opportunity. They ought to 
have resented to the very last a national agreement as to 
conditions of service and wages. That was the huge mistake 
they made in the past. The conditions that regulated in a 
small provincial town were not compatible with those in 
Glasgow, London, and Manchester. They should take a firm 
stand, and things ought to be settled in districts. Unfor- 
tunately in the economical sense they did not stand at all. 
Some of them were tottering and some had already fallen, 
and some he feared in the near future might be in the posi- 
tion of insolvency. 

Мг. Walt (Coventry) supported the amalgamation of emall 
undertakings with large municipal undertakings. He dis- 
agreed that they should tax the flapper and &o on. They 
had to make their concerns solvent without any application to 
the rates. | . 

Councillor West (Walthamstow) thought that they should 
attempt to give the best means of transport possible for the 
whole of the country and leave the individual section to work 
out its best means. DEP. 

Councillor Fryer (Birmingham) said that indirect taxation 
was unsound, because they were taxing one eection of the 
community for the benefit of the other. He pointed out that 
the profits raised were subject to income tax of 6s. or 7s. in 
the £, and that called upon many people to pay income tax 
who were not liable for so doing. In his opinion the whole 
savings of undertakings, after the managerial and operative 
sides were well paid, should be reflected upon added benefits 
to the users. : 

Mr. Becketr (secretary) pointed out that there was a 
delusion involved in the previous speaker's remarks about in- 
come tax. For example, where the profits of a tramway 
undertaking assessed under Schedule D were less and not 
inore than the interest paid out of the rating fund to which 
the tramways were by statute attached, the tramway profits 
escaped taxation for the reason that to the extent of such 
taxed profits they were eet off against the interest paid out 
of the rating fund. 

Councillor KELLY, in replying on the discussion, pointed out 
that Glasgow had no alternative but to buy the rails from 
America, as the English firms could not supply them. In 
25 years under the heading Sinking Fund Reduction Revenue 
Account they amassed in Glasgow a eum which wiped off 
their tramway debt. Yet they always had low fares. А 
small proportion of the members of the Corporation would 
. vote for profits being applied for the reduction of rates. 
They had now a eurplus of four millions, and that was part 
of the assets of the common good. . It was the halfpenny 
fare which was the trouble in Glasgow. They simply loved 
halfpenny fares, but he might eay that they were on the bed- 
rock, and his expectation was that their general manager was 
going to show that in the first three months of the present 
year they were not meeting their working expenses. 


(To be continued.) 


NATIONAL HEALTH INSURANCE ACT, 1919. 


| By JOS. J. Н. STANSFIELD, F.C. I. S. 

THE National Insurance Act, passed in 1911, pro- 
vided for insurance in respect of health and unem- 
ployment. The provisions against unemployment 
applied only to a limited number of workmen, but 
in September, 1916, the Board of Trade extended 
the application of this section of the Act to munition 
workers. 

An alteration has now been made to the section of 
the Act relating to health insurance by the passing 
of the National Health Insurance Act, 1919, thereby 
including certain employés engaged otherwise than 
by way of manual labour who were previously 
exempt. | 
Under the original Act, with certain minor ex- 
emptions, all persons employed by way of manual 
labour were insurable irrespective of the amount of 
their earnings, but under Section (g) of Part II of 
the First Schedule to the Act it was provided that 
insurance was not payable in respect of employment 
otherwise than by way of manual labour where the 
rate of remuneration exceeded a value of £160 a 
year or in cases where such employment involved 
part-time service only at a rate of remuneration 
which in the opinion of the Insurance Cpinmis- 
sioners was equivalent to a rate of remuneration ex- 
ceeding £160 a year for whole-time service. 

Ву Section 1 (1) of the Act just passed £250 has 
been substituted for £160, and manv emplovés will 
now be insurable who previously escaped liability. 


It was, however, provided by Section 2 of the 
Act of 1911 that where any person employed within 
the part of the Act referring to health insurance 
proved that he was either (a) in receipt of any pen- 
sion or income of the annual value of £26 or 
upwards not dependent upon his personal exertions 
or (5) ordinarily and mainly dependent for his liveli- 
hood upon some other person, he was entitled to a 
certificate exempting him from the liability to be- 
come or to continue to be insured under the Act: 

This section is applied to an employé who now 
becomes insurable, provided that he satisfies the 
Minister of Health on an application made before 
January Ist, 1920, or such later date as the Minister 
may in any particular case allow, that he is engaged 
in employment which, but for the provisions of the 
new Act, would have been excepted by the original 
Act of 1911, and that he has not since August 15th, 
1919, been engaged in any employment which would 
not have entitled him to a certificate of exemption, 
but provided further that if he subsequently enters 
into any employment in which he would not be en- 
titled to exemption the certificate would cease to 
have effect. With respect to exemption, it should, 
however, be pointed out that the obtaining of a 
certificate will not exempt the employer from mak- 
ing the usual contribution in respect of the employé. 

The Act is deemed to have come into operation on 
june 30th, 1919, but no liability is 1mposed in respect 
of the payment of contributions payable between 
that date and August 15th, 1919, and both emplovers 
and employés are therefore only liable to pay health 
insurance from and including the week ending 
August l6th, 1919. 

The passing of the Act will require employés who 
are now insurable to become members of a society 
which has been approved, or to become deposit 
contributors, when, in the latter case, all contribu- 
tions paid by or in respect of such contributors will 
be credited to a special fund at the Post Office. The 
object of the Act of 1911 is, however, that as many 
persons as possible should become members of ap- 
proved societies, there being no reserve value in the 
case of deposit. contributors, and as deposit insur- 
ance only offers a limited protection, there is a 
strong inducement to become members of an 
approved society. 

Non-manual workers who are now insurable 
should, therefore, without delay apply to an 
approved society so as to obtain insurance cards to 
hand to their employers. 

There will be a certain number of employés who 
will now be included who were at first insurable 
under the Act, and who subsequently became unin- 
surable because their remuneration exceeded £160 
per annum. Unless their cards have continued to 
be stamped it will be necessary to do this if they 
wish to preserve continuity of the insurance and 
secure full and immediate benefit. If this is not 
done they will not be in full benefit until after 104 
weeks in insurance have passed, and 104 weekly 
contributions have bcen paid. 

In the case of those who have continued as volun- 
tary contributors but who are in remunerated em- 
ployment, and whose salary is not over £250 a year, 
they can now resume as ordinary employed contri- 
butors in accordance with Section 6 of the principal 
Act, but they must obtain an employed contributor's 
card, which may be stamped at the full rate as from 
July 1st, 1919, which will at once bring them into 
full benefit. 


— — — — 


Summer Time in Frauce.— Thie change from summer to 
solar time will probably be made in France during the night of 
October 4th-5th. The President of the Chamber of Commerce, 
M. Pascalis, advocates retaining summer time throughout the year. 
The application of the eight-hour day, he says, by causing an 
hour’s delay in starting work, means a considerable reduction in 
the number of people who rise before daybreak, and retention 
would save coal, 
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SYNTHETIC CAST IRON. 


By CHARLES ALBERT KELLER (Livet, France). 


(Abstract of paper read at the Autumn Meeting of the IRON AND STEEL INSTITUTE.) 


THe novelty of the manufacture of synthetic cast iron 
consists in carburising iron and steel scrap, and more parti- 
cularly turnings, by inelting these materials in the presence 
of carbon. The electric furnace is plainly indicated as best 
fulfilling all the conditions required for the carrying out of 
this operation. Only a process of continuous carburisation, 
effected during the course of melting a mixture of steel turn- 
ings and,carbon, could conduce to an economic method of 
producing synthetic cast iron with a commercial future cap- 
able of development as other than a mere war emergency. 


f Eler Rev 


ab LÀ * "M 


Тптічо ТҮРЕ or KELLER FURNACE, WITH CONDUCTING HEARTH. 


In an electric furnace charged with steel turnings mixed with 
carbon the carburisation is not only absolutely controlled by 
the known reactions of the substances present, but the com- 
bination of the carbon with the iron begins in the upper parts 
of the charge, long before actual fusion. Cementation inter- 
venes from a temperature of 650 deg. upwards and becomes 
more rapid in proportion as the temperature rises, owing to 
the descent of the charge. Carburisation of the iron takes 
place subsequently, by. the contact between the solid carbon 
and the partially carburised metal in the course of melting. 


and becomes complete on full melting, the temperature of 


KELLER 2,000-KW. FURNACES AT THE LivET Works. 
ө 


which is determined by the nature of the iron, so that casts 
can readily be obtained in the electric furnace at tempera- 
tures of 1,200 deg. to 1,300 deg. C. -e 

The mixture of,steel turnings and carbon possessing very 
high conductivity, it would become necessary, to ensure nor- 
mal working in the electric furnace, to use so low a potential 
that higher currents than those ordinarily їп use could be 
employed. On the other hand, it would be a pity to employ 
electric fusion without profiting by the metallurgical advan- 
tages involved, in order tu effect desulphurisstion. The intro- 
duction of basic slay into the charge meets these two require- 
ments and accomplishes two results, subsidiary and supple- 
mentary. to the carburisation and necessary to the complete 
practical success of the process, mamely.:— 


(1) The lowering of the conductivity of the maes to be 
treated by the introduction of a non-conducting material 
amongst the conductive materials (turnings and carbon), thus 
enabling fusion to take place under ordinary thermo-electric 
conditions, and а 

ae inplete and easy desulphurisation of the resulting 
metal. 

Thus carried out, the process may be described, from the 
metallurgical point of view, in the following terms :— | 

The iron obtained in the presence of a sufficiently basic slag, 
which combines with the snall amount of silica introduced, 
will contain practically all the substances contained in the 
charge, except the sulphur. There will be no increase in the 
silicon, and the carbon in the charge will be used up solely 
535 without any appreciable intervention of the 
silica. 9с 

White cast iron can thus easily be obtained with ordinary 
steel turnings. With turnings containing 0.44. per cent. of 
silicon, 0.55 per cent. of manganese, and 0.07 per cent. of 
cian a white iron of the following composition was 
obtained :— ES 


Per cent. 
Carbon vu is т " 9.55 
Silicon i n bs zs 0.52 
Manganese ... Ge S: T" 0.48 


Sulphur traces 


Hence control of the percentages of silicon and of other. 
elements becomes easy. ZEE 

An electric furnace with a capacity of 80 to 100 tons per 24 
hours has not given rise, over a month's working and while 
specially watched for that purpose, to variations exceeding 0.25 
in B. results of carburisation and of siliconisation respec- 
tively. E oe 

The system is one of extreme simplicity: It does. not re- 
uire any skilled workman, as the results sought are indepen- 
ent of any technical manipulation except in во far as the 
preparation of the charge is concerned, and depend entirely 
on an accurate knowledge of the composition of all the com- 
ponents. - ө 

The electric furnace, fed continuously by the charge, works 
regularly and with very small losses, as the heat: transmitted 
by the electric hearth situated immediately beneath the 
charge is, to a very large extent, utilised in heating up the 
materials, and effects a preliminary carburisation prior to 
melting. This enables the consumption of electrical: energy 


KELLER 2,500-K W., 80 то 100-TON FURNACE. 


to be reduced ‘to as little as 675 Kw.-hours per ton of pig in a 
2.500-K W. furnace of 80 to 100 tons. Maintenance of a furnace, 
working in the manner described, is barely appreciable; with 
a six months’ campaign at Livet the above furnace did not 
require any repairs either to linings, shell, or any other part. 
The lining only needed some attention when the furnace was 
put out of action owing to the water-nower supply failing. 
The electrode consumption can be lowered to as little as 
6 kilogranunes per tun, with electrodes of good quality. The 
consumption of unoxidised turnings is 1.050 kilogrammes per 
ton of iron. The amount of coke with 80 per cent. fixed car- 
bon required to produce a ton of strong pig iron with З per 
cent. of carbon and 1.75 per cent. of silicon, starting with 
normal turnings of shell steel, is about 80 kilogrammes. 


(9 a käññ . ... Ed 
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A furnace of the 80 to 100-ton type should be provided with 
mechanical appliances for upkeep and charging, so that its 
operation does not require more than 15 workmen, for the 
preparation, by hand, of the charge, for charging, and for 
regulating the furnace. Tapping and loading-up on trucks as 
required needs seven men per unit, and handling in the 
stockyard another two men. 

The foundry iron from the primary furnace may be made 
use of by transferring it to an electric mixer, which can mix 
several casts and thus keep any quantity of metal ready for 
castings. This mixer, of the steel furnace type, allows of the 
quality being ascertained by samples being taken before 
casting. 

The manufacture of malleable cast iron is likewise easily 
accomplished in the electric furnace, as the genera] quality of 
the steel turnings enables the low percentage of silicon and 
manganese required to be readily obtained, the reduced per- 
centage of carbon present being dependent on the composition 
of the charge. 

After the war steel turnings will come from a variety of 
sources, and very often it will be their dephosphorisation 
which will be of chief importance when a cast iron of high 
quality is required. The author has practically accomplished 
this by means of a dual process. 

About 1,500 xw.-hours must be allowed for the two opera- 
tions. The higher costs of manufacture are balanced by the 
higher value conferred on the synthetic cast iron by reason 
of its extreme purity in regard to phosphorus. and likewise 
its purity from sulphur and its uniform composition in respect 
of silicon and manganese. From the commercial point of 
view such material can compete with Swedish iron. 

The author believes that readers will share his conviction 
that the method of obtaining electrical iron bv the synthetic 
process is destined to continue to play a useful part in metal- 
lurgy. The production of synthetic cast iron during the war 
at Tivet, Nanterre, and Limoges alone exceeded 150.000 tons. 

The first electric furnace, of 20 tons, was started in 1914. 
The uniformitv of the iron and the tensile qualities obtained 
led to its being immediately considered from the standpoint 
of shell manufacture, and the production of 990-millimetre 
shells of synthetic semi-steel was undertaken ^t Livet on a 
commercial scale from the commencement of 1915. The iron 
obtained in three primarv furnaces is run into a ladle of 
5 tons and poured into three 7-ton electric mixer furnaces, 
each taking 400 kw.. to reheat the metal if necessary and to 
keep it bot. he mixer-container furnaces for steel nre of 
the Ch. A. Keller type, that is to sav, thev have a roof and 
doors. The electric current enters ћу a vertical electrode, and 
leaves through the conducting hearth, of the reinforced- 
puddle type (vertical bars plunged into tamped magnesite). 
A conducting hearth of this description is practically unwear- 
able. being non-susceptible to anv cracking. If the bottom 
conducting surface of the hearth wears gradually lower, 
repairs are very easily effected by spreading over the bottom. 
while still hot. a special conducting puddle consisting of 
magnesite and fragmenta of iron mixed in tar. All holes are 
thus easilv filled up without either the framework or the 
working of the hearth being interfered with in any way. The 
furnaces are, of course, of the tilting type. 

The liquid iron poured in is covered with basic elar, which 
forms a protecting laver. preventing oxidation and breaking 
the electric arc. Generally sneaking, the metal remains an 
hour in the mixer furnace. including the time of pouring. 
The practice described gives complete satisfaction. and 
ensures uniform metallurgical resnits. The upkeen of the 
mixer furnaces is trifling. The interior lining of the mixer 
lasts a couple of months. and the roof over three months. 
The electrode consumption is on an average 9 kilocrammes 
ner ton of iron: the average consumption is from 50 to 100 
kilowatt-hours ner ton. A single workman is required for 
the working of the furnaces. and he alen lonka after the 
tapping. the electrical manipulation of the tilting arrange- 
ments, and the taking of eamples. 

The capacitv of the electrical foundrv at Livet could not 
keen pace with the output of casting metal. which began at 
Y tons per dav. was subsequenflv increased to 60 tons. nnd 
later on reached not less than 300 tons during the period of 
maximum water-power supply. 

A new special worke was laid down near the original works. 
and started оп Tuly 19th, 1916. with a furnace of 80 to 100 
tons. The turnings were handled hv means of a powerful 
electromagnet suspended from a hich-sneed crane. The 
charres are mechanically raised bv large bucket elevators to 
the furnace nlatform, where they are heaped around the 
electrodes. The transformers are housed in sheds built on 
reinforced concrete foundations on the level of the platform of 
the electric furnaces. 

There are five Ch. A. Keller furnaces of the ‘ electrodes 
in series tyne arranged in line. fonr being of 9.000 кте. and 
one of 2.500 Kw. The output of this installation is 300 tons 
of synthetic iron per day. 

Loading the iron on wocons is effected hy means of an 
electromagnet enspended from an overhead electric crane, 
which serves a line of ra‘lwav parallel with the front of the 
electric furnaces. Ву this means a 10-ton wagon can be 
1оһнЯеа up ju fifteen minutes. 

The luv-out of this works provides for P complete unit of 
manufacture. in transverse section. for each nair of furnaces. 
this arrangement being repeated along the whole length. and 


thus eecuring the best possible arranrement for the &npplv . 


of raw materials; and for the removal of the manufactured 


. furnaces. 


pro oducts, each unit having lines of railway along its sides and 
ing thus connected up with both ends of the works. The 
haulage of the wagons is effected by electrical capstans. A 
shop has been laid down to house electrical converter furnaces 
to serve a steel foundry. The special synthetic iron employed 
for this conversion is poured into a ladle m the side of the 
furnace furthest away from the pig. beds. The ladle can thus 
be conveyed along a longitudinal pit by an electric overhead 
crane, so that its contents can be poured into the converting 
This arrangement for casting from both the oppo- 
site sides of the electric furnace enables the material to be 
e very conveniently, either into pigs or poured into the 
adies. 

The rapid extension of the use of synthetic cast iron led 


‚ the Keller Leleux Со. not only to lav down new works for 


its manufacture, but also to develop fresh waterfall supplies 
in order to increase the power resources at the Livet Works. 

The Vernes Fall (7, н.р.) hydro-electric works on the 
Romanche was put into operation in July. 1918. The addi- 
tional power thus developed nt the Livet Works corresponds 
ч "ith an increase in the output of synthetic cast iron equal to 

25.000 tons per annum. 

^ The Baton Fall (7,000 H. p.), which is 1.100 metres high, 
was taken in hand towards the close of 1917, and the hydro- 
electrieal machinery is on the point of deliverv. 

At the end of 1916 the author was commissioned bv the 
State to lay down and equip works at Nanterre for an output 
of 300 tons of synthetic cast iron per dav. employing power 
derived from the sector of the '' Société d’Enercie Electrique 
de la Region Parisienne," whose power-house had just been 
completed. 

The electro-metallurgical works, which is known as the 
National Gun Foundry of Nanterre, comprises seven furnaces, . 
of which six are in operation, requiring 10,000 kw. It was 
built in 182 effective working days, and was put into opera- 
tion on Julv 3rd, 1917. The arrangement is practically the 
same as at Livet. 

The electric furnaces are charged Һу wagons tipped on to 
cast-iron travelling bands, which take the material to the 
electrodes. They are built in line at а distance of 30 metrer 
apart from centre to centre, and are controlled from a control 
station situated between each pair, bv hand. The furnaces 
are of the Ch. A. Keller single-phase type, with the electrodes 
in series. 

After water sprinkling. the stripping of the pigs, still 
attached to the runners. is carried out by means of an over- 
head crane and a 2.000-kilogramme electromagmet. The 
entire sow and pigs are raised and dropped in the space be- 
tween the furnaces, the imnact breaking them into separate 
pieces; the electromagnet then loads them on wagons run- 
ning along the front of the furnaces. A single workman can 
easily striv the bed, break un, and load up the 150 tons pro- 
duced daily by each group of three furnaces. 

The electrodes are agglomerated in sets of four, the in- 
dividual rods being connected with the lead-in piece by a 
fused joint. 

In order to provide for future urgent needs the power 
supply of the ete meee nee works at Nanterre has 
been increaeed to 15,000 к to be used in the nine single- 
jener 1,560-K W. furnaces housed in a melting shop 175 m. in 
eng 

Simultaneously with the undertakines created at Livet, the 
Keller Leleux Co.. in co-operation with the Société Génerale 
d'Entreprises, established a works for the manufacture of 
svnthetic cast iron, with the surplus energy developed at the 
Evmontiers Hydro-Electric Works, belonging to the Depart- 
mental Railway Co. of Haute-Vienne. 

The electric furnace. which is one of 1,000 Kw., was worked 
in 1916 in parallel with the tramway system, practice having 
shown that this arrangement was advantageous. 

A similar plant of 9.000 Kw. has been laid down bv the 
Keller Leleux Co. at Villefranche. to use the surplus power 
developed by the Midi Co. on its lire from Perpignan to 
Bourg-Madame. 'This works has only iust been completed. 

The war stimulated extremely rapid development of the 
manufacture of synthetic cast iron owing to the abundance 
of steel turnings and the practical difficulties of using them: 
There is no doubt that a recarburising fusion by electric 
power derived from waterfalls constitutes the most economical 
mode of utilising such turnings. in so far as it involves a 
complete economy of coal. It is therefore towards electric 
furnaces supplied bv water power that we must look for the 
utilisation of steel turnings. although the post-war conditions 
may modify the existing situation. 


Lightning Phenomena.—An inquest was held on the 
body of Percival Simpson (41), who was killed while sheltering 
beneath an elm tree in Finsbury Park during a storm on the 14th 
inst. Other people sheltering beneath. and some who were passing 
the tree. were thrown to the ground, and rendered temporarily 
unconscious by the lightning. Only Simpson. who was struck, 
remained erect. and when the others revived they fobpd him with 
hia clothes on fire. The flames were extinguished, aud he was taken 
to a building near bv, where he expired immedintelv after the next 
clap of thunder. Death was attributed by the doctor to shock 
following & stroke of lightning, and the Coroner certified death as 
due to misadventure. d 
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INCANDESCENT LAMPS FOR BIOSCOPE PROJECTORS. 


THe year 1917 saw the beginning of an extensive introduction 
of tungsten filament lamps into the moving picture projection 
field. The development of lamps for this pur had its 
inception in the General Electric Co.’s research laboratory 
at Schenectady, U. S.A., where in conjunction with lamp 
manufacturers’ co-operation it has been carried through to 
the commercially successful stage. 

_ We drew attention to the advantages attending the use o 
incandescent lamps, run at an extremely high efficiency, for 
projectors in our issue of May 9th, 1913. For a long time it 
was thought impracticable to apply Mazda lamps to large 
bioscope 5 but great though the obstacles seemed to 
be, they have been overcome. e enormous difference in 
brilliancy of the two sources was lessened by developing a new 


Fic. 1.—COoNDENSER. Fic. 2.—MIRROR. 


type of lamp and a new lens system. Probably the condenser 
plays the greatest part in solving the problem. Obviously, it 
was desirable to utilise a much greater solid angle of light 
than was intercepted bv the plano-condensers commonly used. 
It was found impracticable to make a plano-condenser of 
sufficiently short focus as the thickness of the glass would 
be great and the curvature excessive, resulting in much 
spherical aberration. The difficulty was overcome by the 
design of a condenser somewhat similar to а semaphore lens, 
i.e., it was а one-piece condenser made in steps, or corruga- 


Fic. 3.—FnRoNT AND SIDE Views oF MAzDA BioscoPg LAMPS. 


tions (fig. 1). With this condenser a solid angle of 75 deg. 
was intercepted which immediately resulted in a very large 
increase in the amount of light flux available. 

The condenser is 4 7/16 in. diameter, and is of 21-53 in. 
conjugate foci, meaning that the light source ehould be 
located 24 in. behind the edge of the convex face of the 
condenser and the film 64 in. ahead of the corrugated side. 
The former distance must be closely adhered to for best 
results, but the latter may be increased an inch or so without 
materially affecting the resultant illumination. 


A further gain in illumination was obtained by the use of 
a spherical mirror (fig. 2) placed behind the light source. 
This arrangement practically doubled the available useful 
angle, making a net increase of from 32 deg. with the old 
plano-condensers to 150 deg. by use of the new condenser and 
mirror. The corrugations on the condenser also performed 
the further function of breaking up the filament image, 
resulting in a smooth and even screen illumination. e 
great increase in light flux thus obtained went a long way 


Fic. 4.—30-АМР. Lamp, CONDENSER, AND MIRROR IN OPERATING | 
POSITIONS. 


toward offsettin 
the arc and the 
ence the lam 


the difference in operating efficiencies of 
azda lamp. To further decrease this differ- 
were operated very close to the melting point, 
resulting in high brilliancy and an average life of approxi- 
mately 100 hours. The type of lamp finally chosen had a 
filament arrangement somewhat different from those in 
general use. It consists of four helices of tungsten arranged 
in one plane (fig. 3), which construction has a double ad- 
vantage. First, it brings more of the filament close to the 
focus of the condenser; and, second, it enables the spherical 
mirror, when properly adjusted, to throw images of these 
filament coils back between the coils themselves, thus re- 
sulting in в virtually solid light source. Careful setting 
of the lamp, mirror. and condenser are necessary to obtain 
maximum results. Fig. 4 shows these elements in their 
proper relative positions. 

capacity of the lamp finally chosen was 750 watts 
operating at 30 amps. The determining factor was that the 
condenser would pick up light from a 0.4-in. square, hence a 
filament was designed which would place the greatest possible 
amount of light in that area. Low voltage (25) and high 
amperage are used because these call for heavier wire, and 
the greater the diameter of the wire the higher the tem- 
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Fre. 5.—Laur HOUS MNG. 


rature, hence the greater the candle power (within certain 
imits) that can be obtained therefrom. i 

Using a 25-volt lamp some economical means of reducing 
the line voltage of 110 or 120 to that of the lamp became 
desirable, and special compensators have been designed for 
use on A.C. circuits (motor generators are used for D.O. ser- 
vice), which coneist of a compensator with either a rheostat 
or a reactance control in the primary, by means of which the 
secondary current can be regulated very ое and exactly 
90 amps. delivered to the lamp, regardless of whether the 
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шыу voltage happens to be 105, 125, or any value between. 
n accurate ammeter on which to read the secondary current 
forms part of the equipment. This accurate control is of 
great importance. With the lamp operating at so high an 
efficiency as to give an average of but 100 hours’ life, a very 
small amount of over current will reduce this life materially. 
As the lamps are fairly expensive, it is evident that the saving 
in lamp renewals will soon more than offset the additional 
cost of accurate contro] equipment. 

A 600-watt lamp operating at 30 volts and 20 amperes has 
nlso been developed and may be used with gasolene generator 
sets. This lamp is made in a somewhat smaller bulb than 
the 30-ampere lamp, thus allowing the use of a smaller con- 
denser and a smaller mirror. This is of advantage in machines 
for home use, portable machines, &c., where compactness 
and light weight is of value. As the lamp does not exceed 
the underwriters’ limit of 660 watts, it may also be used on 
house lighting circuits, in schools, churches, &c., without 
special wiring. The ''Compensare" will control either the 
750- or the 600-watt lamp. 

Manufacturers of bioscope machines developed new 
housings containing the new lamp. condenser, and mirror with 
»roper means for adjustment. One of these frrrishes two 
Jamps in the housing. Each is carefully focused before the 
picture is started, and then in case one burns out the other 
сап be quickly substituted with vractically no interruption 
to the picture. These housings (fig. 5) are inter-changeable 
with the old arc-lamp housings previously used. 


TABLE I.—LUMENs. 


А " | | 
Wa cuu T | 5 |5} UII 
| 
Objective aperture. | , | | | 
uod OUR шш сле DM LE Е 
1$ 440 | 355 294 | 247; — — — 
2 | 577 | 464 | 384 | 323 | o Bu жарк Se 
21 727 888 | 487 409 349 | 300 262 — 
22 900 727 | 600 505 | 430 370 | 323 | 284 
24 — 880 727 611 521 | 448 | 392 345 
3 — — 863 | 791 | 620 | 532 | 466 | 410 
34 — | — — | 855 727 | 625 | БКО | 480 
31 — | — : — . — | 845 727 | 885 557 
33 mec | le ue soe 3898. 797 640 
4 — — —- — — — 830 727 


It was found that by increasing the diameter of the objec- 
tive lens a still greater increase in illumination resulted, 
approximately as given in Table I which is based on an 
arbitrary standard of 600 lumens for the 5}in. objective of 
%-in. aperture. | 

Objective lenses in common use with arc lamps are 13 in. 
and 13 in. in diameter. There are available standard lenses 
of 24 in. diameter. These latter lenses will transmit exactly 
double the illumination of a 13-in. lens, and it is highly desir- 
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Fic. 6.— FRONT AND SIDE Views or 600- AND 900-warr LAMPS. 


able to use the larger lens when changing from an arc to an 
incandescent lamp in large projectors. For the use of a 
Mazda lamp as a light source for the bioscope machine 
the following advantages are claimed: (1) Large reduction 
in operating cost; (2) better pictures, giving less eye fatigue, 
due to better colour and greater steadiness of light; (3) reduc- 
tlon in wear and tear on machine and film, due to ash from 
carbon arc; (4) less heat; (5) simpler control. 'The 750-watt 
lamp will replace any А.С. arc and D.c. arcs up to 40 amps., 
and will project pictures 12 ft. wide on a white plaster or 
cloth screen, or 16 ft. pictures on a metallic fibre, or glass 
screen. 

Since the above particulars were published in the General 
Electric Review, December, 1917, a great deal of research 
work has been done, and considerable experience gained from 
service installations. with the result that some changes have 
been made in Edison Mazda projection, According to the 


July, 1919, issue of the journal referred to, the 750-watt lamp 
has been increased to 900 watts, and the bulb changed as 
shown in fig. 6. The new lamp operates at 30 volts, 30 amps. 
It is 10 in. over all, 24 in. diameter, 33 in. light-centre length, 
and is fitted with a Mongul base; it is the same bulb as the - 
600-watt, 30-volt, 20-amp. lamp. The method of mounting 
the filaments in the bulb of both the 900- and 600-watt lamps 
has been changed somewhat from the construction shown 
in fig. 3; the relative settings of the lamp. lens, and mirror, 
however, remain the same. Because the 900-watt lamp is now 
in the same bulb as the 600-watt, it is possible to use a smaller 
mirror and condenser, if desired, which results in a more 
compact lamp housing. but has the disadvantages of, more 
rapid mirror deterioration, due to its close proximity to the 
lamp, and shorter working distance between the condensers 
and aperture plate. 

A new and more compact type of control has been de- 
veloped, known as the Argus current regulator. which is 
made in two sizes. one for the 600-watt, and the other for the 
900-watt lamp. Ву turning a handle on the device the proper 
lamp спттепё mav be maintained on any line voltage between 
100 and 125. With this regulator it is necessary to use an 
ammeter in the lamp circuit: the meter should be located at 
least 2 ft. awav from the regulator, so that the magnetic. 
field from the latter will not affect its accuracy. Another 
type of regulator has been developed. known as the eutomatic 
or constant-current regulator. which has meny advantages 
over the hand tyne of control. No matter how frequently 
the line voltage finctuates, nor over what range withip the 
limits of 105 to 125 volts. the regulator antomaticallv holds 
the lamp current st exactly the proper value. No ammeter 
ія required with this control, and when once properly in- 
stalled it reanires no further attention on the nart of the 
operator. which feature will be pprecinted. The control 
automatically protects the lamp from a heavv inrush of 
enrrent when it is first turned on. This is not the case with 
the hand control. if the onerator forgets to turn his handle 
to the startirg nosition before closing the line switch. The 
advantages of this control should more than offset its slight 
ada tional cost. Tt is made in two sizes. one for each lamp. 

The large honsing (бо. 5) rematns practically unchanged, 
and has proved most successful in service. There i8 now 
availahle an adentor, known ag the Arcus adantor, that may 
ha attached to the front of an arc housing to allow of the use 
of incandescent lamng without removing the arc housing. 

A line of tubular lamps bas also been developed for ure in 
emall projectors and stereonticon lanterns for home and educ^- 
tinnal nurnoses. Ronnd-hulh lamps will continue to he avail- 
able for those proiectora already in service with housings 
which will not accommodate the new lamps. The latter have 
the advantage of enahline the condenser to he placed closer 
to the filament. thus nicking un a larger anale of light with 
a corresponding increase in screen illumination. | 


DIESEL ENGINE USERS' ASSOCIATION. 


THE ALIGNMENT OF SHAFTS. 


— 


(Abstract of paper read by Mr. Geo. E. WINDELER.) 


Іт will be generally conceded that the alignment of an engine 
is one of the most important factors in regard to its con- 
struction. It is not essential that an engine bedplate should 
be absolutely dead level, as would be indicated by a spirit 
level (although it is certainly of some after value that it 
should be erected as nearly level as is possible for future 
reference), but it is more important that when an engine 
bedplate is laid down, its shaft should be lying in its bearings 
parallel with the top machined surface of the bedplate, and 
the shaft journals should be lying evenly and concentrically 
in the whole of the bearings in which they will work. 

The first indication of a shaft being imperfectly eupported 
in its bearings is excessive end play on the shaft with the 
fly-wheel running out of truth. This excessive end move- 
ment is produced by the springing of the crankshaft for want 
of support, and actually the shaft is extended and contracted 
in length by the opening and closing of the gap between the 
crank-webs. The difficulty was how to measure this dis- 
tortion. The first step was to investigate whether the 
amount could be measured with the engine at rest, and the 
whole of the reciprocating parts in position. and it was decided 
to measure the distance between the crank-webs with a suit- 
able instrument when the crank-nin was on the top centre, 
and when the crank-pin was on the bottom centre. Interest- 
ing results were obtained. and it was found that a few 
thousandths difference in the dimensions between the crank- 
webs when the crank-pin was on top.and bottom centre, 
indicated that the shaft was out of line. .This method was 
found to be especially valuable in regard to checking the 
alignment of outboard bearings. It was proved that. if a 
shaft was not being supported аё я particular point, by placing 
the crank-pin of that particular line of parts adjacent to the 
unsupported bearing at (a) the top centre and measuring 
hetween the crank-webs at a predetermined point, and then 
(b) placing the crank-pin on the bottom centre and measuring 
as before, a distinct difference was noticed. If the bearing 
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was low the crank-webs would close in when the pin was on 
the bottom centre, and open out when the pin was on the top 
centre. lf an outboard bearing was low the reverse was the 
case. From the readings taken it can readily be determined 
which bearing or bearings are low. This is a simple method 
which can be applied by anyone, and which does not require 
any special skill or training. Generally speaking, the amount 
of lack of support or the amount the particular bearing is out 
of line with other bearings (excepting in the case of the 
outboard) is approximately the ditlerence between the read- 
ings when the crank-pin is at the top and bottom centre 
respectively. | 

The instrument used for these tests was an inside micro- 
meter, having telescopic rods so that variable lengths could 
be dealt with, but it required very skilful handling. A second 
instrument was produced with which readings could be readily 
and reliably taken without any special skill. The special 
advantage of this method is that one can check at any time 
without removing any parts, whether the shaft 1з properly 
supported or otherwise, and the method is also particularly 
valuable when rebedding a new bearing into position, as it 
enables the refit to take place without removing other parts 
from the engine, and with a certainty that the whole of the 
bearing will be accurately in line, and that the new bearing 
will be supporting the shaft properly, and bearing its correct 
proportion of load. Any other method that I have investigated 
has invariably proved to be unreliable and unsatisfactory. 


DISCUSSION. 

Mr. A. Н. Dykes said that even if it was claimed that the 
idew was not altogether new, credit was duc to Mr. Wandeler 
tor bringing the method prominently before engineers. When 
' he rst neafd of the method, he did not feel at all sure that 
there wight not be more spring in the shatt when the engine 
. was Working than when it was stationary, and that the 
Opening of the crank-webs might be very little when the 
. thrust of the piston was absent, but he was assured that this 
was not the case and that the method had proved pertectly 
reliable. Discussing the matter with a naval oflicer who 
had had charge of the Diesel engines on board H. M. S. 
Benbow, he was informed that in 1917 the method was 
-ìn regular use on the Benbow, aud that a special micrometer 
+ had been designed, very similar in principle to the one shown 
by Mr, Windeler. The method was a very usetul one, but 1t 
must not be allowed to supersede periodical disiuantling ої 
the bearings for inspection. 

Vr. P. А. HoLLipav agreed that the method should only 
supplement the periodical inspection of bearings. Ihe method 
described had been employed by Messrs. Belliss & Morcom tor 
a nuniber of years. A point gauge and feelers were found to 
be quite satisfactory. The repeated gaugings should be taken 
from between the same points, and to accomplish this a slight 
indentation in one of the crank-webs for the purpose ot taking 
one end of the point gauge would have the desired effect. 
Anything that could be done to keep a check on crankshaft 
alignment should be welcomed, as the strongest shafts were 
likely to fail if alignment were neglected. | 

Mr. F. SwaRBRICK said that the method could be carried out 
in the case of horizontal engines with equal success. 

Mr. Н. SQUIRE asked whether some artificial load ought not 
to be placed on the piston head on top dead centre to approach 
working conditions when measureinents were being taken 
between the crank-webs? He suggested that this could be 
accomplished by introducing the blast when the engine was 
on top dead centre. ‘Tbe measurements between crank-webs 
could then be noted with blast on and blast off. 

Мг. Н. S. WHITELEY (communicated) gave particulars taken 
from à crankshaít, the measurements of the various bearings 
of which were abnormal. ‘The crankshaft belonged to а 
two-cylinder, Burmeister and Wain engine, and had been 
running practically day and night since it was first installed 
in 1911 till the end of 1917. Owing to the increased end play 
. on the shaft, together with the irregularity of the flywheel, 
it was decided to take the engine down for examination. 
The measurements were taken upon the same lines as Mr. 
Windeler indicated in his paper and showed ^!-- the extreme 
variation for each position of each bearing, before and after 
removal of the flywheel. The shaft was afterwards lifted 
out, placed between lathe centres, trued up by the end 
bearings, and the centre bearing was out of truth bv .125 in. 
The shaft itself did not appear unduly worn, it was only 
. elightly oval, and had a very fine surface. The webs of the 
crank nearest the fivwheei were 8/1,000 in. open, this measure- 
ment being taken after the shaft was lifted out of its bearings. 
He thought it spoke well for this shaft, that it had not 
fractured long before. 

Mr. G. E. WINDELER, in reply, said that experience had 
roved bevond doubt that the method would remove, or at 
east reduce, very considerably, the risks of crankshafts fractur- 
ing through distortion under working loads. It was not 
intended to supersede periodical dismantling of the bearinga. 
but rather to indicate bv a simple and easily used method and 
device when they actually did require detailed and individual 
inspection and attention. He agreed that if some safe means 
of artificially londing the piston could be emploved, the exact 
amount of deílection and want of support of the shaft could 
be obtained. The use of the biast air pressure would serve 
the purpose, but it might prove very unsafe. The eccentricity 
of journals, errors of roundness and inclination of axes of 
journals one to another must be dealt with and eliminated by 


the engine builder during the process of manufacture. If 
these errors were not removed, overheating, increased wear 
and uneven wear would take place in the bearings. 'Ihe fact 
that the method had proved so valuable as a check to the 
alignment of outer bearings rather tended to prove that it 
could be usefully and reliably employed in other directions. 
He agreed that the shaft should be * nipped” down when 
checking the outer bearing for alignment. Мг. Whiteley’s 
communication was very important; the figures spoke for 
themselves. The material used in the sbaft was certainly of 
high ductility, and it would be of considerable interest to the 
members of the association if Mr. Whiteley could have some 
test pieces cut out of the shaft at different points and physical 
and micrographic records taken of the matcrial. l 


-——————— 


BUSINESS NOTES. 


Electric Welding.— On September 9th, members of the 
Engineering Section of the B.A. were conducted on a visit to the 
car depot and generating station of the Bournemouth Corporation 
Tramways, where, among other items of interest, Mr. Bulfin, the 
general manager, had arranged an exhibition of the arc welding 
process. A heavy job in the form of a broken lug on & motor 
casing was very successfully repaired, and an interesting demon- 
stration was given of the use of a new manganese steel electrode 
designed on entirely original lines. We unde: stand that the results 
obtained were very successful, and marked a great step in the 
welding and depositing of this special steel. The whole of the 
electrodes, including the special manganese electrode, were supplied 
by ALLOY WELDING Processes, LTD., of London. E 


Glasgow Exhibition.— We learn that excellent progress 
is being made with the organisation of the British Science and Key 
Industries Exhibition which opens in the Kelvin Hall of Industries, 
Kelving:ove, Glasgow, on November lith. The stalls in the 
various sections are being rapidly taken up. In the chemical 
section, manufacturers of dyes have taken space. The South 
Metropolitan Gas Co., of London. will be represented. In the 
scientific instrument section the exhibitors so far comprise Barr and 
Stroud. Ltd., the Budenburg Gauge Co., Ltd., Kelvin Bottomley and 
Baird, Ltd., Henry Hughes & Son, Ltd., and Baird & Tatlock, Ltd. 
In the engineering section will be Vickers and their assoc. ated 
firms: William Beardmore & Co., Ltd., Glasgow ; W. H. Allen and 
Son & Co., Ltd.: the [granic Electrical Co., Ltd.; Arthur Lyon and 
Wrench, Ltd.; the Edison Swan Electric Light Co., Ltd.: and 
Messrs. Mavor & Coulson. Ltd. The Exhibition is being promoted 
by the Corporation of Glasgow. 


The British Westinghouse Change of Name.—As опг 
readers are aware the change of name of the British Westinghouse 
Electric and Manufacturing Co., Ltd., to that of METROPOLITAN- 
VICKERS ELECTRICAL Co., LTD., follows as a result of amalgama- 
tion with the extensive Vickers interests and the Metropolitan 
Carriage Wagon and Finance Co., Ltd. From its inception in 1899 
until 1917, the then British Westinghouse Electric and Manu- 
facturing Co., Ltd., was controlled by American shareholders, but 
in the latter year, as reported in these pages at the time, the 
American holding was taken over by the Metropolitan Carriage, 
Wagon and Finance Co., Ltd.. and later amalgamation with the 
Vickers interests became effected. The company, therefore, 
becomes entirely British. We are informed that the change of 
name will not affect the general policy of the company except that 
a broader field for advancement will be opened vp. The Metro- 
politan-Vickera Electrical Co, Ltd., will carry on just the same, 
but ultimately and inevitab'y will proceed to greater development. 
As a direct result of the amalgamatiun, much additional strength 
will be gained Greater possibilities of competition in the markets 
of the world for the foreign trade will be effected ; and & greater 
standardisation of engineering products, and consequently a larger 
and cheaper output, will become possible. 


British Commercial Commissioner for Germany.—The 
Board af Trade Journal announces that Colonel J. W. Е. 1 helwall, 
М.С, has recently been appointed Senior British Commercial Com- 
missioner in Germany, and is now at Berlin, where he may be 
addressed at the Biitish Military Mission, Berlin. The duties of 
the British Commercial Commissioner in Germany will be analogous 
to those of a Commercial Secretary. 


South African Electrical Market.— The South African 
Mining and Engineering Journal of August 30th, states :—" Tubing 
has at long last arrived, to the great satisfaction of dealers and 
contractors, who are now in a po-ition to prosecute to an end the 
jobs which have been hung up for some months past on account of 
the absence of this requisite article. Business on the whole is 
brisk both in town and country. Materials are now coming in 
fairly freely, and there appears to be no shortage amongst the 
different electrical dietributing firms. The coast, strange to say, 
are still short of stocks and are still worrying Johannesburg for 
supplies. Lamps remain as last reported. viz., 238. per dozen, or 98. 
each for the cheaper kinds. Notwithstanding the above one of the 
largest di-tribucing agents reports that the present month has been 
the worst for business experienced by him for years past, as after 
the spurt caused by the festivities th-re has been practically 
nothing doing. Signs are, however, not wanting that next month 
will see a considerable increase in business, He says the mines are 
not buying to-day.” 
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Internationalisation of Patents.—An International Con- 
gress was held at Brussels during the week from August 3lst to 
September 6th, at which representatives of allthe principal countries 
were present ; the internationalisation of all patents waa advocated. 
— Board of Trade Journal. 


The Rise in Industrial Wages in Germany, 1914-1918. 
—The August issue of the Reichs-Arbeitsblatt (the journal of the 
German Department of Labour Statistics) gives the following 


official estimate of the increase in money wages of industrial . 


workers in Germany during the war period. The average money 
wage of the adult male worker has risen between March, 1914, and 
September, 1918, i.e., during the war period, from 6°17 to 12°46 
marks, and that of women workers from 2:28 to 6'01 marks. The 
rise, as compared with March, 1914, amounta to 141 per oent. for 
men and 164 per cent. for women. Individual trades show greater 
increases. In the electrical trades, for example, during the period 
covered, men's wages have risen from 4°52 to 13°46 marks, or by 
198 per cent.; in the engineering trade from 5°32 to 13°04 marks 
(145 per cent.). Wages of women in the metal industry have risen 
from 2 05 to 6°65 marks (224 per cent.): in the engineering trade 
from 2°28 to 6'26 marks (175 per cent.); in the wood-working 
trades from 1°99 to 5°45 marks (174 per cent.), and in the electrical 
industry 2°75 to 7°35 marks (167 percent.) The increase in certain 
other trades has, however, been on a considerably lower scale. 
Men's wages in the food-preparing trades rose from 5°69 to 8°52 
marks (50 per cent.); those of women in the leather and rubber 
trades from 2°82 to 4°82 marks (71 per cent.).— Labour Gazette. 


The Austrian A.E.G.—The accounts of the A.E.G.- 
Union Electricity Co., of Vienna, after setting aside £30,000 for 
depreciation in 1918-19, as against £54,000 in the previous year, 
show net profits of £58,000, as compared with 277, 000. The rate 
of dividend is 5 per cent., as contrasted with 8 per cent. in 1917-18. 


I. O. C. Electrolytic Oxygen.—The INTEGRAL OxyGEn Co., 
LTD., of 38, Victoria Street, S. W. 1, referring to the article on 
page 157 of our issue of August lst, 1919, regarding oxygen and 
hydrogen by electrolysis, informs us that it is now manufacturing, 
under licence, the I.0.C. generator as manufactured by the Inter- 
national Oxygen Co., of America, for which purpose the company 
has been formed. 


New Spanish Company.—La Sociedad Electrificaciones 
Industrial is the name of a new undertaking which has lately been 
formed in Madrid with & capital of £200,000, to carry on works 
indicated by the title. It is understood that the first contract to 
be undertaken will be the electrification of the oranes and other 
plant at the Port of Pajares. 


Scottish Oil Fusion.—A correspondent of the Times 
gays that a new company, entitled Scottish Oils, Ltd., has been 
registered at Edinburgh to give effect to the arrangement made 
with the Anglo-Persian Oil Co. for the amalgamation of the several 
leading Scottish companies. The capital of the new company is 
44, 000, 000. Control of the new company will be in the hands of 
the Anglo-Persian Oil Co., and important developments are 
expected. In West Lothian, where most of the oil works are situated, 
boring for liquid oil is being carried on vigorously by Messrs. 
Pearson & Son, under the direction of American engineers. 


The Eight-Honr Day in France.—The “ English” 
eight-hour working day has already made ita appearance in various 
parts of France, with much satisfaction; but this is how it is 
managed at Colmar, according to & French employer. Opposite 
his factory is another works of about equal size, and after his staff 
have worked the regulation day from 7 to 12 and from | to 4, and 
leave at the sound of the works’ bell, they pass to the works 
opposite, while the staff of his competitor there come over to his 
works, in each case to work three more hours. Thus, ssys the 
employer, the law is respected, the workmen are paid in both 
hands, and the output is not lessened. Only the grumblers of the 
locality are dissatisfied ; but as the wives are pleased, this is a 
small matter. 


Workmen’s Compensation.—In the City of London 
Court last week, the case of Watson v. Telegraph Construction and 
Maintenance Co., Ltd., was referred to. Plaintiff, H. E. Watson, 
electric welder, of East Greenwich, while working for the 
defendants, met with an acoident by which he lostthe use of his 
right eye through the loose end of a wire hitting it. He was 
awarded £70 as compensation, and had received £40. He now 
asked for the remeinder as he was going to Canada to take up 
farming out there. Sir John Paget, the Deputy Judge, said that 
the money would be no use to the plaintiff if he kept it in Court 
here while the young fellow was iu Canada. He ordered him to 
receive the £30, and wished him good luck in his enterprise. 

The Special Committee appointed by the Home Secretary to 
inquire into the working of the present system of workmen's com- 
pensation has received numerous letters from all parts of the 
country, complaining that the maximum compensation of 25s. a 
week allowed under the Act of 1906 is inadequate to meet the 
present-day high cost of living. All the complaints are from those 
who are totally incapacitated, and some of them are reduced to a 
state of semi-starvation. The Committee is giving careful con- 
sideration to the matter with a view, if possible, to securing an 
increase in the allowances to meet the new economic conditions. 


Swedish Capital Increase.— The A. B. Janssons Elek- 
triska Verkstad has decided to increase the share capital from 
oe to 1,125,000 kroners by the issue of 3,500 new shares at par 
, Vane, 


The E.T.U. Opposes Engineering Amalgamation.— 
The Birmingham Daily Post states that a meeting of the London 
District of the Electrical Trades Union was held, on September 17th, 
for the purpose of discussing the question of amalgamation with 
the 14 other Unions in the engineering trade. The meeting. was 
private, but at its olose Mr. Ben Bolton (chairman of the London 
District) stated that it was proposed to take a ballot of the 
members by post. The London District Committee had passed a 
resolution in opposition to the scheme, and he and a number of 
others had advised that to amalgamate would be detrimental to 
the best interesta of the workers employed in the engineering trades, 
inasmuch as it would perpetuate the “craft” system of organisa- 
tion. If the ballot resulted in favour of amalgamation, it would 
have the effect of splitting the induetrial organisation. At present 
their Union was open to all workers in the electrica] trades, 
whether skilled or unskilled, and the latter by voting for amalga- 
mation would be voting themselves out of the Union. Several 
members, he said, spoke in favour of the scheme, and a somewhat 
heated discussion followed. 


Criticism of the 48-Hours’ Biil.—In a letter to the 
Press, Sir G. B. Hunter, of Swan, Hunter & Wigham Richardson, 
Ltd., of Wallsend-on-Tyne, condemns the Government 48-hours’ 
Bill, as being unsound and suicidal. 

He says :—" There never was a time when it was less needed. 
There never will be atime when it could be so harmful as now,” and 
concludes :— 

„The British people cannot have either a materially or spiritually 
better world without doing more work, and unless that truth is 
recognised, vague rhetoric and camouflage about building up a 
new world where labour shall have its just reward' can only do 
harm and retard the coming of that better time. Governments 
can hinder, but they can do very little to hasten it." 


The Wages (Temporary Regulation) Act. — A 
deputation of representatives of the Federation of Engineering and 
Shipbuilding Trades, Amalgamated Society of Engineers, and the 
National Federation of General Workers was received last week by 
Sir Robert Horne, the Minister of Labour, in regard to the peace 
basis of wages, and it was arranged that the Ministry of Labour 
should send a letter to organisations of employers and employós 
drawing their attention to the fact that the Wages (Temporary 
Regulation) Act will normally come to an end in November, and to 
the desirability of discussing the wages situation as soon as possible, 
so that the trades might arrive at an understanding as to the way 
in which wages questions were to be settled in future.— Ti mos. 


Non- Ferrous Metal Industry Act.—Lists of further 
licences granted under this Act were published in the J.ondon 
Gazette for September 19th and 23rd. 


Book Notices.—The first issue of the Technical Review, 
formerly the Technical Supplement to the Review of the Foreign 
Press," issued by the Genera! Staff of the War Office, has come to 
hand; it is published at 20, Tavistock Street, London, W.O. 2, 
price le., and will appear fortnightly. In future it will cover both 
the technical &nd the oommercial aspects of the engineering 
industries, &nd other developments are in prospect. 

“ Guide to the Study of the Ionic Valve.“ Ву W. D. Owen. 
Pp. vi + 59; 12 figs. London: Sir Isaac Pitman & Sona. Price 
28. 6d. net. 

Scientific Papers of the Bureau of Standards, No. 338. ‘ Some 
Optical and Photoelectric Properties of Molybdenite." Washington : 
Government Printing Office. Price 10 cents. 

Electric Spark Ignition," By J. D. Morgan. Pp. iv + 88; 39 
figs. London: Crosby Lockwood & Son. Price 88. 6d. net. 


Trade Announcements.—Mr. J. W. Norton, electrical 
engineer, 23, Smithford Street, Coventry, having retired, his 
business has been taken over by Messrs. Norton & Marson, Ltd. 
Mr. Joseph Marson is managing director. 

Mr. S. WALLACE WILKINS, manager for Messrs. O. C. Hawkes, 
Ltd., up to the outbreak of war, has been demobilised, and beoome 
the managing director for Manufacturing Engineers, Ltd., of 281 
and 283, Gray's Inn Road, W.C., at which premises he is reviving 
his old business in electric signs and heating apparatus for the 
trade. 

The Gardy Co. who have very extensive works in Argentine, 
Ра із, Meliana (Spain), and Geneva, inform us that they have 
greatly increased their output in all kinds of electric fittings and 
insulators. They are publishing new lists of their manufactures. 
Mr. O. CAMPART, of 49, Newgate Street, E.C., is the company's 
London representative. 


Australian Spelter.—A Reuter Melbourne report quotes 
Mr. Hughes, the Prime Minister, as stating in the House of Repre- 
sentatives of the Commonwealth that the Imperial Government 
had promised to advance £500,000 for the purpose of fostering the 
treatment of spelter in Australia, and that the Commonwealth 
would also assist in the establishment of similar works. 


American Coal for Ireland.—Further information on 
the subject of American coals for Ireland goes to show that there 
is no great demand for them. In fact the orders received at 
Dublin were so small that they could not be seriously entertained. 
At least a 10,000-ton cargo was required for the quotation submitted 
by the American coal merchants, namely, 248. free on board, the 
purchaser to pay transport, the cost of which has not yet been 
ascertained. The coal shortage in Dublin is assuming a more and 
more serious aspect, the recent supplies having been some 2,000 
tons short of the usual, with an increased consumption vro rata, 
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Companies to be Struck Off the Register. — The 
following are to be struck off the register within three months 
unless cause is shown to the contrary :— 

British Empire Lighting and Construction Co , Ltd. 

Carbo-Welding Syndicate, Ltd. 

Coal-Carbonishing Parent Syndicate, Ltd. 

Electra Rubber and Vulcanite Syndicate, Ltd. 

Oil-Fuel Gas Generator, Ltd. 

Shipston Electrical Co., Ltd. 

Thermo and Pressure Instruments, Ltd. 

Economic Propaganda.—We have received from Ways 
and Means specimen oopies of six pamphlets which they are 
publishing in response to the demand for educational matter on 
economic lines, for circulation among the workers. The titles 
are : —“ Talks About Work and Wages": (1) Value for Money; 
(2) Mr. Wiseman Solves the Problem ; (3) Reduced Production ; 
(4) The Need for Industry; (5) Mr. Wiseman and the Hours 
Question ; (6) Time is Money. 

Catalogues and Lists.—The Еріѕох Swan ELECTRIC 
Co., LTD., Ponders End, Middlesex.—Large hanging show-card, in 
colour, depicting the King of Lamps —the Royal Ediswan— 
between the jaws of the King of Beasts, and not crushed at that. 

THE ASTER ENGINEERING Co. (1913), LTD., Wembley, Middlesex. 
—Preliminary list indicating what are their various manufactures, 
and giving tabulated prices and particulars of Aster petrol and 
paraffin-electric generating sets, which they are turning out in 
05 quantities for country house lighting, &. 

HE SILENT ELECTRIC CLOCK Co., LTD, 192, Goswell Road, 
London, E,C. 1.—Forty-page illustrated brochure. The company 
was on the point of issuing a new catalogue in 1914, but the war 
stopped it. The catalogue now before us fulfils the pre-war inten- 
tion, as the company returns to ordinary routine and manufacture. 
General descriptive matter respecting electric clocks leads on to the 
details of the Silectock system, and mechanism, and illustrations 
and particulars appear of master and receiving Silectock " clocks, 
and other manufactures of the company. 

Messrs. WELCO PATENTS, 150, Alma Street, Birmingham.— 
Price folder relating to their Welco“ electric fire-stoves and 
stove fires. 

AUTOMATIC AND ELECTRIC FURNACES, LTD.. 281-283, Gray's Inn 
Road, London, W. C. 1.—Bulletin No. 14 describes the Wild-Barfield 
pouring furnaces. 

Messrs. SIEMENS BROS. & Co., LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.—12-page illustrated cata- 
logue, No. 538, containing brief particulars and prices of cases for 
pocket lamps and torches and dry-battery refills and Wotan lamps. 

Messrs, J. H. HOLMES & Co., Portland Road, Newcastlc-on- 
Tyne.—60-page catalogue of their 2, 4, 6 and 8-pole D.C. motors 
and dynamos. It contains a great deal of information relating to 
" Castle" W type motors and dynamos—specification and desorip- 
tive matter, tables of output, prices, dimensions, weights, &c. 
Part of the contents relates to dynamos for battery charging, 
dynamos for welding and cinematographs, and dynamos for 
coupling to engines. 

Messrs. VERITYS, LTD., 31, King Street, Covent Garden, London, 
W.C.—Four publications. No. 902 is a 40-page catalogue contain- 
ing full specification particulars, also tabulated power, apeed, 
efficiency, and price data relating to Aston ventilated &nd enclosed 
motors. No. 904, of 32 pages, describes and similarly particularises 
& variety of switchgear, including knife switches, heavy-service 
switches, fuses, ironclad switches, distribution boards, circuit 
breakers, battery switches, and switchboard accessories. Leaflet 
No. 901 tabulates prices, &c., of D. c. electric ventilating fans: and 
No. 903, prices, &c., of desk, cabin, and saloon fans. 

Messrs. BELLING & Co., Derby Road Works, Montague Road, 
Upper Edmonton, London, №. 18.— Advance copy of their new 
catalogue (40 pages), wherein are given descriptive particulars, 
illustrations and prices, of their Belling patent electric fire-bar, 
various designs of their electric fires, also cookers, warming disks, 
kettles, toasters, irons, urns, water heaters, suction cleaners, and 
other electric labour-saving appliances for the home. 


The Germans at Dantzig.—The Siemens & Halske Co. 
and the Siemens-Schuckert Co.. following the example of the 
A.E.G., have now formed the Dantzig Siemens Co., with a share 
capital of £15,000, for the “manufacture and sale" of their 
products. 

Dnrable Dry Cells.—Not every dry cell that one meets 
with is alive on the anniversary of its birth, even if no call has 
been made upon its stored-up energies. We have learnt with 
interest, therefore, from the British Ever Ready Co., Ltd.. that a 
customer of theirs, who shut up his shop and went to the wars 
early in 1917, leaving 12 cycle lamps of the company's make in 
stock, returned two years later and found six of them full ар"; 
the other six showed а light, but were not full up.“ Another 
customer had a dry cell working а shop-door buzzer at frequent 
intervals for at least four years, and only lately had to replace it. 
We hope that the excellent records put up by these war-cells will 
be surpassed by their peace-time successors. 


Dissolution of Partnership.—Carr, GEESIN & Co., 
Electrical and mechanical engineers, 1, Montague Street, Russell 
Square, London, W.C.—Mr. T. T. D. Geesin and Mr. J. F. Carr 
have dissolved partnership. Mr. T. T. D. Geesin will continue the 
business, 

Engineering Overtime.— The Hail, Telegraph states 
hat the engineering trade of Birmingham and district has 
arrived at an important agreement on the subject of overtime, 
which will now be permitted in so far as it applies to important 
reconstruction work or work preparatory to production. 


r7 


Openings for British Trade. An agent in Milan, with 
several years’ experience with an engineering firm in the U. K., 
desires to obtain agencies for Italy for U.K. manufacturers of copper 
wire and insulated cables for electric current transmission. 
(Reference No. 662.) 

Replies should be addressed to the Department of Overseas Trade, 
13, Basinghall Street, E.C. 


A Dutch Company's Expansion.—The Hengelosche 
Electrische en Mechanische Apparaten Fabriek, which name is 
usually abbreviated as the Heemaf, is raising a fresh issue of 
1,600,000 florins (£125,000) by the emission of new shares of 
1,000 florins. at the price of 130 per cent. According to the 
prospectus, the augmentation is due to the great extension of the 
works and of the company's connections both at home and abroad, 
which has already been made ог is in progress. 


Munitions Contracts.— Te Times states that the 
Minister of Munitions has appointed a Committee, under the 
chairmanship of the Financial Secretary to the Ministry, for the 
purpose of expediting the liquidation of contracts in all Depart- 
ments of the Ministry, and also to ensure greater co-ordination 
between the Liquidating and Accounting Departments and their 
associated services. 


A Cologne Invitation.—4A correspondent, “With the 
Army on the Rhine," sends us a copy of the Cologne Post, the 
"daily" published by our Forces there, containing the following 
advertisement, which he thinks may interest some British manu- 
facturers :—" Wanted to buy in large quantities, dynamo and 
transformator sheet-iron and electrolyte copper. Offers in Marks 
free Cologne, to Franz Schmidt, Kóln-Klettenberg." 


LIGHTING AND POWER NOTES. 


Athy (Co. Kildare) .—E.L. ScHEME.—The U.D.C. will, 
next month, appoint an engineer to prepare specifications for an 
electric lighting scheme. 


Australia.—Sypnery (N.S.W.).—Messrs. Preece, Cardew, 
Snell & Rider have, on the Council's behalf, placed an order with 
Messrs. Vickers, Ltd., for two rotary converters, at a cost of £11,138, 
f.o.b. British port, delivery having been promised by next 
Christmas. 

The British Westinghouse Co. has accepted the Council's order 
for the two 12,000-Kw. turbo-alternators running at 3,000 R. P. M., at 
the price of £140,000, f.o.b. British port, and the first set will 
leave the works on June 30th and the second by August 30th, 
1920. This means that the first set should be ready for 
use before the end of the year 1920, and the second set 
well before the winter of 1921. To put these sets into 
use there are required, in addition to other things :—A new 
boiler house and boiler-house equipment, tenders for which will be 
opened next month ; the new power-house switchgear, tenders for 
which the city electrical engineer is working on ; a new salt-water 
conduit at Jones's Bay, the report on which, from Messrs. Vicars 
and Ross, is іп the town clerk's hands. There is time enough to 
have the equipment completed before it is necessary to run the 
12,000-Kw. turbo-alternator, but not more, and the attention of the 
E.L. Committee was drawn to the necessity for dealing reasonably 
promptly with these works. 


Aylesbnry.—The T.C. has decided to supply electricity 
to small dwellings, which can be wired by the landlords, at 6d. per 
week, plus 20 per cent. The question of extending the supply to 
Wendover has been deferred. ° 


Bath. VEAR'S WorkKinG.— The accounts for the year 
1918-19 show a deficiency of £4,257, although there was a reduction 
of nearly £1,200 in the amount expended in the payment of 
interest on public loans and a reduction of nearly £1,100 in the 
amount that was placed to the sinking fund in connection with 
the repayment of loans. In 1916-17 the call on the rates was 
£1,783, and in 1917-18 a balance of £593 in hand was carried 
forward to help this account, The total expenditure for 1918-19 
was £22,806, compared with £17,639 in 1917-18, and the total 
income £28,742, compared with £31,032. The profit dropped 
to £5,935, compared with £13,393. Interest. on loans absorbed 
£5,068, compared with £6,228, and sinking fund payments 
£4,879, compared with £5,959; but depreciation and other 
charges involved £538, instead of E613. Instead of a net profit of 
£593, there was (including that balance in hand) a net loss of 
£4,256. Total cost of generating was £15,157 (£12,254) and 
total cost of distribution, £3,202 (£2,091). Sale of energy per 
meter at lighting rates, less discounts, £13,945, compared with 
£15,979 ; at power and heating rates, £7.146 (£8,562); public 
lighting, £4,118 (£3,696). The B. of T. units generated were 
2,380,320. Sold: Public lampes, 147,405; by contract, 1,762 : 
private consumers by meter, 1,630,028; the total sold being 
1,779,195 ; used on the works, 149,243 ; on the external system, 
451,882. The total maximum supply was 1,158 Kw. 


Bedford.— Extensions.—The Т.С. is to proceed with 
the electricity extension scheme, which entails an outlay of 
£65,000. 
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3 Bedwellty.— The T.C. has appointed an E. I.. Committee 
to go into the question of a supply of electricity for the town, either 
by the South Wales E. S. Co. or some other body. 

Bradford. FIE. —A fire broke out at the George 
Street electricity works on the 16th inst., and caused a good deal 


of damage. The station is divided into two parts, one of which ia 
used as a sub- station. The Fire Brigade succeeded in isolating the 


Corporation part of the station so that the public supply of light 


will not be affected. 
Bray (Co. Wicklow).—Pn:cE Increase.—The U.C. 


has decided to increase the rate for electricity for lighting to the 
maximum of 8d. per unit. The price to kinemas is to be increased 
to 44d., heating and power, not less than 100 units per quarter, 
8d. ; where consumption exceeds 100 units per quarter, for the first 
50 per KW. connected, 4d.; for all in excess of that, 2d. These 
prices are subject to & minimum charge of 68. 8d. for June and 
September quarters and 13s. 4d. for December and March quarters, 
with 3s. 6d. for meter hire. 


Bury.— LIV RNG-UP.— The Corporation E.C. has come 
to an arrangement with the Lancashire E.P. Co. for connecting the 
systems of the two undertakings at a point near the Radcliffe 
power station, and a Sub-Committee is to meet the Radclitfe Council 
with reference to the use of its station for the necessary equipment. 
The arrangement will mean that either body will be able to assist 
the other in case of breakdown. 


Chobham.—E.L. ScgEwE.— The P.C. has appointed a 
Committee to meet a representative of the Woking E. S. Co. with 
& view to the mains being extended to the village for public and 
private lighting. 


Continental.—GERwANY.—]It is understood that the 
German Government contemplates voting 200,000,000 marks for 
electrification purposes in East Prussia, with the object of making 
the province independent of coal supplies from other parts of 
Germany. 

DENMARK.—The breakdown of the undersea cable between 
Sweden and Denmark, which occurred in July, temporarily put a 
stop to the transmission of electricity to the latter country. The 
difficult situation was met in a satisfactory manner by a supply 
furnished by the Skovshoved Elektricitets Werke. 

A company of engineers left Norway in July for Iceland, with 
the object of establishing in the course of the summer an electric 
power station on the Sydland River. The projected railway from 
Reykjavik to the great Thjoreá River was also to be taken in hand. 

SwEDEN.—It is reported from Gavle that the Soandvik Iron- 
works Co. has just begun to establish a hydro-electric works on the 
Dal River, at Lanforsen, which is estimated to yield 30.000 H.P. 
Mr. G. Bergren, the principal of the Stockholm city works at 
Untran, is che engineer for the work. 


Dewsbury.— PROPOSED ExTENSIONS.—The Corporation 
has decided to ask the Government's permission to carry out exten- 
sions at the electricity works, which will involve expenditure of 
4E 83,000. | 

Dorking.— PRICE INCREASE.— The E. S. Co. has increased 
the price of electricity for lighting to 9d. per unit, subject to the 
consent of the B. of T. commencing with the quarter ending 
December next. There will also be an incrense for energy supplied 
through slot meters, for weekly payment supplies, and for supplies 
by contract. 


Dublin.— Етке. — Considerable damage was done by a 
fire at the South Lotts (Pembroke) electricity works, Dublin. It 
originated between the oil shed and the engine room, and the 
flames crept up a boarded partition to the roof of the main build- 
infr. The loes is fully covered by insurance. Fortunately. the 
damage was not such as to interrupt the supply of energy to the 
district. : 


Edinburgh.—AxNUAL IxsPEcTION.—Mr. Bruce Lindsay, 
the convener, and members of the Corporation Electricity Com- 
mittee, with a number of officials and others, carried out the 
annual inspection of the electrical plant, last week. The new cable 
which is to supply power for the Leith Docks was inspected, and 
the visitors were much impressed with what they suw at the docka. 
The Leith Harbour Commissioners have their own power house, 
and the lerge internal-combustion engines attracted much atten- 
tion. Naturally, the undertaking at Portobello—where the big 
new power house is being erectcd—-came in for close attention. 
The foundations of the buildings which are to carry the 
generating plant are being laid in concrete, and the city architect 
explained how the work is being done. An important feature of 
the works at Portobello was explained by Mr. Newington, the 
Corporation's electrical engineer. This is the first of three tunnels 
which are being formed between the works and the sea tor the 
supply of the water for cooling purposes required for the 
generating plant. The vertical shaft sinks to a depth of 60 ft. 
from the ground level, and turning then at right angles proceeds 
horizontaily beyond low-water mark. The shaft and the tunnel 
have a diameter of about 10 ft. Later the company inspected the 
power plant at McDonald Road and at Dewar Place, where a new 
engine is being erected. | 

In the evening the Convener, who entertained the party at 
dinner, gave some interesting particulars regarding the latest 
developments of the industry. The new installation at Dewar Place, 
he explained, was a 5,000-KW. machine. At Portobello their plan 
was to put in three machines of,10.000 kw. He thought the Elec- 
tricity Commissioners might possibly decree that the Edinburgh 


'orporation should be the district Distributing Committee. If 
that was the case, they need have very little concern about the 
provisions of the Electricity (Supply) Bill, which, so far as it had 
gone, was in pretty good shape from their point of view. They 
hoped that within two years they would see the Portobello installa- 
tion in operation. | 


Glasgow.—LoaxN.—The T.C. is to apply to the Secretary 
for Scotland for authority to borrow an additional sum of 
£1,000,000. The memorandum is as follows Total borrowing 
powers, £4,071.478 ; total borrowed. £3,955.054 ; amount sanctioned 
but not borrowed. £116,124. Amount required for additional land 
for sub-stations, £20,923 ; buildings for sub-stations and for new 
Dalmarnock power house, 4 244.075; machinery and plant, 
£371,091; mains and cables, + 300.000 ; meters, £18,000; trans- 
formers in consumers’ premises, £64,000 ; balance of contracts in 
operation, £150,000; less balance of borrowing powers noted 
above, total, £1,057,666. 


Glossop.— PRIOR INcREASE.— The Urban E.S. Co. has 
increased the price of electricity, as under, from the quarter ending 
December :—lighting, Sd. per unit; heating, 23d. ; supply under 
contract, 15 per cent. on present charges; weekly payment con- 
sumers, 14. per week extra. 


Godalming.—Price Increase.—The Urban E. S. Co. has 
inoreased the price of electricity, from the quarter ending December, 
to 10d. per unit for lighting. and 3!d. for heating. 


Herne Bay.— PRICE IxcREASF.— Messrs. W. E. Hunt 
and Sons, E.L. undertakers, have increased the price of electricity 
forthwith to 9d. per unit for private lighting, and 44d. for power 
and heating and for kinema arcs. The U. D. C. has decided to have 
the sea front lit by electricity by Messrs. Hunt & Sons. 


Heston and Isleworth.— PRICE INCREASE.—An increase 
of 25 per cent. in the price of energy is announced. 


Lepton.—BIII.— The U.D.C. has unanimously decided 
to support the Huddersfield Corporation Electricity Bill. 


London.—PoPLAR.— As from October lst next, charges 
for power and public lighting are to be increased by a further 
15 per cent., and private lighting by a further 20 per cent., making 
a total increase of 65 per cent. and 50 per cent. respectively. 

Cost or City LiGHTING.— The Corporation is to inform the 
Board of Trade of its opposition to the application of the Charing 
Cross, West End, and City Electricity Supply Co. to increase to 8d. 
the maximum price of electric lighting in the City, having regard 
to the 6d. per unit granted to the company last year. 


Loughrea (Co. Galway).— The post office in the town of 
Loughrea (Co. Galway) is the only house there that does not share 
in the electric light supply provided by a committee of local 
traders. 


Mansfield.—Loax Saxcri0N.— The Т.С. has received 
sanction to a loan of £20,500 for generating plant, and has applied 
for & further loan of £14,000 for the extensions to the buildings. 

PRICE INCREASE.—The price of energy is to be increased by a 
further 10 per cent. from October Ist, making a total war advance 
of 60 per cent. 


Meltham.— The U.D.C. has received applications from 
the Huddersfield Corporation and the Yorkshire E.S. Co. for 
sanction to supply electricity in the Meltham area, and has decided 
in favour of the Huddersfield Corporation. 


Oldham.—LoaN Sanction.—Sanction has been received 
to borrow £35.000 and £15,000 to meet prospective expenditure on 
mains, transformers, and switchgear, in the electricity 
department. 


Plymonth.—L0AN APPLICATION.—Application is to be 
made to the M.H. for sanction to borrow £69,760 for the provision 


‘of additional plant for the electricity works. It was estimated that 


£40,000 additional revenue will accrue annually from the new 
installation. 


Richmond-on-Thames.—PRicE INcREASE.— The E. L. 
Co. has informed the T.C. that it is applying for authority to in- 
crease the price of electricity by another 30 per cent., instead of- 
20 per cent. as intended. 


Ross (Hereford).— Тһе Ross D.C. has consented to the 
Hereford C. C. supplying electricity to all the parishes in the Ross 
rural district. 


S. Africa. — CAPE TOWN. — The T. C. has now on order 
two large boilers, one of which it is hoped to receive during the 
coming summer; but if not received, the position during the next 
winter will be very serious. An additional 3.000-Kw. generator 
has also been ordered, and it is hoped that this will be received 
and erected during the next nine months. The Council also ordered 
in March, 1917, certain cable, and forwarded the lead required for 
the sheathing, but this cable is still undelivered. Owing to these 
delays in delivery, the Council is unable to allow new consumers 
to be connected to the system. ~ 7 


Saltburn. —Puruic Їлєнтїхв.—ТһҺе U. D. C. has decided 
to substitute electricity for gas for public lighting, and has accepted 
the tender of the Cleveland Trust Co. for the installation, which 
will involve a capital outlay of £1,530, | 
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Sheffield —YeEAR’s WORK IN. — \1дегпап A. JJ. Hobson 
told the T.C. that the Corporation electricity department was con- 
tributing £15,000 to the relief of the rates. This is the first pay- 
ment made by the department. The accounts for last year show 
that the revenue amounted to £735,145, and the expenditure to 
£470,944, leaving a balance of £264,201. Out of this sum had to 
be taken £194,907 for interest, sinking fund, and income- tax. and 
£69,203 for renewals, special expenditure fund, and other items. 
The sum of £802,893 has been paid into sinking fund for redemption 
of debt up to March 26th last. The number of unita sold during 
last year was less by 10,611,966 than the previous year, owing to 
the cessation of hostilities. The percentage of working expenses in 
proportion to total revenue is 66 as compared with 58 for the 
previous year, a favourable comparison considering increases in 
wages, the higher price paid for coal, and the extra income-tax 
chargeable. The total number of consumers is 7,961, an increase 
of 242 during the year, and the total connections amount to 
149,802 KW., an increase of 16,653 KW., or 13 per cent. Consider- 
able progress has been made with the emergency power station at 
Blackburn Meadows, and it is expected tbat plant will be running 
some time during the current year. The department has been 
responsible for the installation of 6,163 H.P, of motors, out of & 
total of 15,667 H.P. connected during the war. 


Stamford.— PROPOSED PRICE INCREASE.— The Urban 
EL. Co. has notified the T.C. of its intention to apply to the 
B. of T. for permission to increase the lighting charge to 10d. per 
unit, and that for power to 6d. per unit. The T.C. is to oppose 
the application. 

Stirling.—PRick INcREASE.— The T.C. has advanced 
the price of electricity to 74d. per unit for lighting, to 24. for 
heating,to 744. for slot meters, and for power to 25 per cent. 
increase, 


TRAMWAY AND RAILWAY NOTES. 


Colne.—PRoPosEpD ExTenstons.—The Corporation ‘has 
under consideration a proposal to extend the tramway system to 
Earby. 

‚ Egypt.—StRike.—It is reported that a compromise has 
been reached between the strikers and the Heliopolis Railway Co. 
for a period of one month, when the strikers’ principal demands 
will receive consideration. | 

Dewsbury.—ExtENSION оғ Time.—The Corporation 
has made an application to the B. of T. for an extension of the 
time limit for the completion of the tramway authorised to be 
constructed by Section 5 of the Dewsbury Corporation Act, 1915. 


Glasgow.—The Т.С. has authorised the manager to 
arrange for the making of armature coils in the tramway depart- 
ment. 

Halifax.—Fare INCREASE.—Application is to be made 
to the B. of T. for permission to increase the tramway fares. The 
Corporation has only power to charge 14. a mile, but about a year 
ago some re-adjustment of stages took place whereby the fares on 
those routes upon which more than one mile was traversed for 
1d. were increased. | 

Huddersfleld.—AcciDENT.— An accident occurred to one 
of the Corporation coal tramcars while proceeding with a lond of 
coal on September 19th ; the equipment underneath the car caught 
fire and the cable was burnt. As a consequence, there was а 
atoppage of traffic for some time. 


London.—On and after October Ist, a number of the 
additional trains which have been running on the North London 
electric railway on Sunday afternoons between Broad Street and 
Kew Bridge will be discontinued. On week days an additional 
train will leave Broad Street for Richmond at 6.55 a. m., and for 
Kew Bridge at 8.52 a.m. | 

ACCIDENTS.—In a collision between an omnibus and an L. C. C. 
tramcar at Camden Town, the conductor was thrown from the top 
of the bus and seriously injured. 

A tramcar jumped the metals in the High Road, Chiswick, on 
Tuesday, but stopped before it reached the pavement. 

A misbapon the Underground Railway, early on Tuesday. caused 
delay and congestion of traffic. 

A tramcar at New Cross Gate junction stopped on the dead 
section ; while & second car was pushing the first on to the live 
section, a tramway employé touched the plough, and receiving a 
shock, was rendered unconscious. 

At the adjourned inquiry held on Saturday concerning 
the deaths of A. H. J. Jackson, 47, and R. Curson, 66, who 
died as а result of a tramway car smash in Pancras Road 
on the 16th ult, the jury returned a verdict of Accidental 
Death,” adding that they were of opinion that the driver 
of the tramway car was in no way responsible for the 
accident, and oomplimenting him on remaining at his post 
till the tramway car was overturned. They were further of opinion 
that the speed of all tramway cars travelling down to the curve at 
the corner of Great College Street should be reduced considerably 
from the speed at which they are at present usually driven. 


Newcastle-upon-Tyne.— BILL.— A report from the Parlia- 
mentary Committee relative to the promotion of a Parliamentary 


. Bill for tramway purposes, stated that inthe course of the successful 
opposition by the Corporation in the Session 1913-14 to the North- 


. increase telegraph rates. 


Eastern Railway Co. s proposals to run trackless trolley omnibus es 
over the railway company's high-level bridge, an undertaking. on 
behalf of the Corporation was given to the House of Lords’ Com- 
mittee to apply in the 1914-15 session for powers to carry tram- 
ways over the bridge which would serve to connect the systems in 
operation in Newcastle-upon-Tyne and Gateshead. Owing to the 
war the fulfilment of the undertaking given to the Lords’ Com- 
mittee was unavoidably frustrated ; and it is therefore proposed 
that the negotiations which took place in 1914 and 1915 should be 
revived by the Tramways Connnittee, and that the proposals for 
tramways over the high-level bridge connecting the Corporation 
tramway eystem with that of the Gateshead Tramways Co. should 
in due course be proceeded with. It is also intended to seek power 
in the Bill to extend the tramway into the Weetslade urban district, 
or arrange а motor- bus service thereto ; further, to obtain powers 
of compulsory acquisition of land for the widening of Benton and 
Whitley Bay main road, with a view to tramway extensions in the 
future. 


St. Helens.— With the taking over of the tramway 
system by the Corporation on October lst, the Tramways Com- 
mittee has been considering the advisability of operating the 
Haydock to Ashton-in-Makerfield section from the Кат в Head. 
Haydock, to which the Corporation powers now extend, to the 
tramway waiting-room at Ashton, and terms have been arranged 
for operating this section of the South Lancashire Tramway Co.'s 
system, The tramway manager recently appointed by the Cor- 
poration has been instructed to obtain prices for six single- deck 
cars. In view of the difficulty of obtaining new cars, the manager 
has arranged to hire four cars from the South Lancashire Tramway 
Co. at 10s. per day each, the Corporation to carry out running 
repairs, and reserving the right to return all, or any, of the cars at 
any time at one week'8 notice. 

NEW Cars.—The Tramway Committee has accepted tenders of 
the Brush Electrical Engineering Co. for the supply of eight new 
cars with vestibules, and the British Thomson-Houston Co. for the 
supply of electrical equipment for them. 

LOAN.—The Committee has also decided that application be made 
to the B. of T. for sanction to borrow £17,500 for tramway 
purposes. . ; 


The Transport Міпіѕігу.— Тһе new Ministry of Trans- 
port, with Sir Eric Geddes at its head, began its formal existence 
on Tuesday, in Whitehall Gardens, London. 


Tramway Employés’ Wages.—An interim Court of 
Arbitration vat at the Central Hall, Westminster, on Tuesday. to 
take evidence in connection with the demand of the National 
Transport Workers’ Federation. The proceedings were in private, 
but it is stated that evidence was tendered for the L.C.C. showing 
that fares had been increased to the point of equilibrium, and 
could not economically be raised higher. It was asserted in 
evidence that the L.C.C. system is now being carried on out ot 
capital. Sir Linden Macassey said tbe total amount of [wages 
in the whole arbitration was three millions per annum in addition 
to the bonuses already granted. In the other cases considered it 
was shown that tramways were now involving a loss which was 
being borne by the ratepayers. By consent the Court has removed 
from the terms of reference the merging of war bonus into perma- 
nent wages, and the reduction of the qualifying period for the 
maximum wage. The Court adjourned shortly after six o'clock, 
and the arbitrators proceeded to Bristol, where they resumed 
their investigations on Wednesday. They will afterwards go to 
Manchester and Glasgow. 

United States.— FARE INCREASE.— A large number of 
American tramway companies are obtaining authority from govern- 
ing bodies to increase their fares. Owing to the present con- 
ditions the 21d. universal fare has in many cases become 
impracticable, and many of the companies are faced with serious 
financial ditficulties. In one instance, while consent was obtained 
to nearly double the fares, the order requires the company to 
increase the service. ; | 


TELEGRAPH AND TELEPHONE NOTES. 


British Guiana.—4As a result of the frequent and pro- 
longed breaks in the contract cable service, causing delay and 
pecuniary loss in official and commercial telegrams, the Admiralty 
has authorised the transmission of telegrams by the naval wireless 
station at Demerara to Bermuda for the United Kingdom. and to 
Jamaica for the United States, and rice rersa, while the cable con- 
tinues to be interrupted. The Colonial Government has also given 
permission to ships in the harbour to dispatch commercial messages 
by their wireless apparatus. 


Canada.—The telegraph companies operating in Canada 
have applied to the Dominion Railway Board for permission to 
The present rates have been in effect 
since 1916.— J. .y T. Aye. | 

Corsica.— Experiments in wireless telephony are now 
taking place between stations on Porquerolles Island, near Cannes, 
and Aspretto, near Ajaccio (Corsica), Messages of 150 and 200 words 


: have been transmitted with complete success. 


France.—The principle of Sunday rest was on Sunday 
last applied for the first time in the postal and telerraphic services. 
It means an almost complete stoppage of the postal services on 
Sunday, 


— ——.——. aT — — (:: ̃ —ꝓ.à—U— RE BE ESSE PI I AEE IEE RE е 


402 


THE ELECTRICAL REVIEW. [Vol 85. No. 2,188, SEPTEMBER 26, 1919. 


— — —— :::.. a E ET I — TD EIT TE EET OE A 


Pacific Cable.—It is stated that the U.S. Government 
has practically abandoned the project of laying a cable across the 
Pacific Ocean connecting with the Philippines, Japan, and China, 
and will leave it to private enterprise. The laying of such a cable 
8 Mh contemplated, says the Times, by the Commercial Pacific 

able Co. 


Holland.—A Bill has been introduced in the Dutch 
Second Chamber of the States General to authorise the Minister 
for the Colonies to pay the German Netherlands Telegraph Co., of 
Cologne, a sum according to the agreement between the Govern- 
ments of Holland and Germany of July 24th, 1911, providing for 
the payment of an annual subsidy of 370,000 marks. The payment 
is reckoned from the third quarter of 1914, at the exchange of 
59°25 fl. per 100 marks, less the sum already paid by the Dutch 
Government in the meantime. In the preamble the Minister 
states that he considers the maintenance under Dutch supervision 
of a connection between Menado and the world's telegraph system 
to be of great importance both for Holland and the Dutch East 
со and that it is desirable to meet the company as far as 
possible. | 


Madeira.—The Portuguese Government is considering 
purchasing from the British Navy the wireless installation now at 
Madeira for Porto Santo, and procuring a more powerful apparatus 
for Madeira. Firms interested should communicate with the 
Minister of Commerce, Lisbon, Portugal.— 7. and 7. Age. 


Magnetic Storm.— Aurora Borealis electrical disturbances 
of an unusually severe nature interfered with the operation of U.S.A. 
telegraph lines on August llth, saya the 7. & T. Aye. The dis- 
turbances were felt throughout the entire country; not only 
throughout the North and West, as is yenerally the case, but on 
circuits running north and south along the Atlantic seaboard. 
Induced currente of a strength above one-tenth ampere were 
observed in some circuits. 


Sweden.—The L.M. Ericsson Co., the Gas Accumulator 
Co., the Svenska Allmane Co., and two banking institutions have 
formed the A.B. Svenska Radiotelegraf, with a share capital of 
3,000,000 kronen, for the purpose of undertaking experiments 
in connection with wireless telegraphy. The shares have been 
subscribed privately, and the object of the company is to combine 
the work which the first three companies have carried on indi- 
vidually for some time past. 


Turkey.—In а circular to the shareholders the directors 
of the Constantinople Telephone Co. state that they have succeeded 
in obtaining possession of the company’s property, under an 
agreement with the Turkish Government, that modifies in a way 
which, for the time being, is satisfactory, the terms of carrying on 


the service, and reserves all the claims of the company against the 


Government. It is proposed that the working of the system from 
March 15th, 1915, to April lst, 1919, shall be for the account of 
the Turkish Government, on oondition that the Government pro- 
vides the sum necessary to рау interest to the bondholders and 
shareholders for that period. 


Urnguay.—On June 12th, 1919, the Uruguayan Ministry 
of Industries aurhorised the Central and South American Tele- 
graph Co. to bring into Monte Video one or two cables coming 
from Rio de Janeiro and Santos, or from one of these cities. This 
company was authorised in September, 1918, to extend its telegraph 
and telephone lines from Buenos Aires to Monte Video.—7. and T. 
Age. | 


U.S.A.—The Electrical World of July 26th gives an 
abstract of the Bureau of Census report on the development of 
land telegraph and wireless systems in the United States in 1917. 
There was a small increase in the mileage of wire, but a large 
increase in traffic on the land systems. The printing telegraph 
came into extended use by telegraph companies, Press associations 
and railways during the period 1912-1917. The use of the tele- 
phone for train dispatching has increased rapidly ; and not a single 
accident has resulted from the use of telephones in this service. 
There has been great development in wireless installations and 
traffic, and on June 30th, 1918, there were in operation 134 com- 
mercial shore stations, 838 commercial ship stations, 135 Govern- 
ment shore stations, and 470 Government ship stations. The 


Arlington station had been in regular communication with Chollas 


Heights, near San Diego, since May,1917. Direct communication 
with an Italian Government station in Rome was also established. 
Messages are now transmitted between Arlington and the 
Philippines ria San Diego and Pearl Harbour, Hawaii. Under 
favourable conditions, Arlington can communicate direct with 
Pearl Harbour. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the páragrapn indicates 
the issue of the ELECTRICAL REVIEW in whioh the “ Official 
Notice" appeared.) 


OPEN. 


Australia.—SyDNEY.—November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

October 18th. City Council. Three 2,000-K.v.a., 33,000/5,000- volt, 
transformers. Electric Lighting Department, Town Hall, Sydney. 


December 19th.—Metropolitan Board of Water Supply & Sewerage. 
Centrifugal pumpe, electric motors, &c., for the low-level pamp- 
ing station, Marrickville. Offices of the Board, 341, Pitt Street, 
Sydney.“ 

MELBOURNE. — P. M. d. s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) : 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 
Melbourne.* 


Bradford.—October 9th. Electricity Department. Two 
1,500-Kw. rotary converters, transformers, &c.; induced draught 
plant and chimneys, and three eoonomisers. (September 12th.) 


Dundee.—October 8th. Electricity Department. E. H. r. 
switchgear and concrete oell-work at the Carolina Port Main gen- 
erating station. Section A," switchgear for one 5,000-Kw. 
turbo-generator and six feeders ; section В," alterations and 
additions to present switchgear, for two 5,000-Kw. turbo-generators, 
one feeder and one 500-Kw. transformer. (September 19th.) 


Edinburgh. — October 13th. Corporation. Electric 
ie ud installation under the new housing scheme. (See this 
issue. 


Indla.—LAHORB.— Electric Supply Co. Generating plant, 
two 1,000-kw. and two 500-Kw., three-phase, 6,600-volt turbo- 
alternators, &o. ; boilers, mechanical stokers, &c.; sub-station 
plant, H.T. and L. T. mains, &c. (Specifications available October 1st.) 
(September 5th.) 


Kilmarnock, — October 8rd. Electrical installation, 
Holehouse Road. Housing scheme for the T.C. Borough Surveyor 


Madagascar.— March 1st, 1920. Directeur des Travaux 
Publics à Tanarive. Installation of electric station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overbead 
transmission and distribution lines, and establishment of service 
in the city. Ministére des Colonies, Paris. 


Paris.—October 6th. Administration des Chemins de 
Fer de l'Etat. Electrical and mechanical equipment for the 
extension to the Rouen generating station. Bureaux du Service 
électrique (I. division), 43, Rue de Rome, Paris. 


New Zealand,—NAPIER.—September 30th. B.C. Tram- 
way rails, points, crossing, special trackwork, “о. ; trolley, test and 
span wires; tramway poles and sleepers. Town Clerk, Borough 
Council, Napier." 


St. Helens. — October 4th. Electricity Committee. One 
5,000-KW. steam turbine, with condensing plant and auxiliaries. 
(September 19th.) 


Warrington. — October th. Electricity Committee. 
H.T. and L.T. lead-covered cable. (September 19th.) 


* À copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Cape Town.—Corporation. Eight tenders were recently 
received for alternating current switchgear, ranging from £58,700 
to £20,988. Eventually the tender of the South African General 
Electric Co., on behalf of the General Electric Co. of America, was 
accepted for £28,278. This figure includes erection at a cost of 
£2,760, but it is intended to leave this item over until it is possible 
to ascertain whether & suitable man is available in the oountry to 
superintend the work on behalf of the Counci:. 


Exeter.—T.C. :— 


Three electric vehicles, £1,304 each.—Edison Accumulators, Ltd. 


Glasgow.— Tramways Coinmittee. Recommended :— 


Trolley wire.—F. Smith & Co., Ltd. 
Motor-generator set.—British Westinghouse Co., Ltd. 
Rail weidiag.—Tne Rail Welding Co. 

The Committee has considered applications by the following contractors for 
increases in their contract prices, viz. : Ferguson, Son & Co., Ltd., Carron 
Co., Carntyne Steel Castings Co., and Miller & Co., Ltd., and has recommended 
that the applications be not acceded to. 


Government Contracts.— The following contracts were 
placed during August, 1919 :— 


WAR OrFrick. 

Maintenance of Lifts: London District.—Waygood-Otis, Ltd. 

INDIA OFFICE: STORES DEPARTMENT. 

Accuniulators.—Tudor Accumulator Co., Ltd. 

Alternator.—Lancashire Dynamo Co., Ltd. 

Armatures.—Laurence Scott & Co., Ltd. 

Cable.— Pirelli General Cable Works, Ltd.; Callender's Cable and Construction 
Co., Ltd.; B.I. & Helsby Cables, Ltd.; W. T. Henley's Telegra h 
Works Co., Ltd.; W. T. Glover & Co., Ltd.; Johnson & Phillips, td.: 
Siemens Bros. & Co., Ltd.; Union Cable Co., Ltd.; Macintosh Cable 


Co., Ltd. 

Cells.—Chloride Electric Storage Co., Ltd. 

Crucibles.—Morgan Crucible Co., Ltd. 

Fans.—Veritys, Ltd. 

Lamps.—General Electric Co., Ltd. 

Meggers.—Evershed & Vignoles, Ltd. 

Motors.—British Westinghouse E. & M. Co., Ltd. 

Wireless stores.—Marconi Wireless Telegraph (Co., Ltd. 

Receiving sets.—Marconi Wireless Telegraph Co., I. id. 

Searchlights.—Chance Bros., Ltd. | 

Stress recorders.—T. Cooke & Sons. 

Wire.—Elliott’s Metal Co., Ltd.; T. Bolton & Sons, Ltd.; F. Snuth & Co. 
Ltd.; R. Johnson & Nephew, Ltd.; Shropshire fron Co.; ВІ. & Н 
Cables, Ltd. , 
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Post Ormcz. 

Laying ducts.—Loughborough-Derby (Section II): Н. Ashley; Derby-Manchester 
(Section V): W. Turner; Glasgow (Western): Greig & Matthews. 

Laying ducts and pipes.—Southampton.Bitterne : U A. Ewart, Ltd.; Lough- 
borough.Derby (Section 111): H. Ashley; Upper Kennington Lane: J. 
A. Ewart, Ltd. 

Laying ducts and troughing.—Southfields, S.W.: W. Н. Wheeler & Co., Ltd. 

Supplying, hala fe and jointing cable.—Glasgow-Dumbarton: B.l. & H. 
Cables, Ltd.; Sevenoaks-Tunbridge Wells: W. T. Henley’s Telegraph 
Works, Co., Ltd.; Glasgow-Coatbridge : B.I. & H. Cables, Ltd.; Raw- 
tenstall-Bacup : Johnson & Phillips, Ltd. 

Telephone Exchange equipment. - West Bromwich: Siemens Bros. & Co., 
Ltd.; Clerkenwell: Peel-Conner Telephone Works, Ltd. 

Protective apparatus.—Automatic Telephone Manufacturing Co., Ltd.; Phoenix 
Telephone and Electric Works, Ltd. 

Telephone apparatus.—British L.-M. Ericsson Manufacturing Co., Ltd.; Phoenix 
Telephone and Electrjc Works, Co., Ltd.; Sterling Telephone and Elec- 
tric Co., Ltd.; Western Electric Co., Ltd. 

Wrought-iron brackets.—Bullers, Ltd. m 

Telegraph and telephone cable.—B.]. & H. Cables, Ltd.; Johnson & Phillips, 
Ltd.; New Gutta-Percha Co., Ltd. 

Secondary cells.—Fuller's United Electric Works, Ltd.; Hart Accumulator Co., 

d 


td. 
Cords for telephones.—Phoenix Telephone and Electric Works, Ltd.; Western 
Electric Co., Ltd. . 
Ducts.—Doulton & Co., Ltd. 
Earth plates.—Walkers, Parker & Co., Ltd. 
Jointing sleeves.—C. M. Powell Bros. 
Cable suspenders.—E. & J. Richardson. 
Amplifying valves.— British Thomson-Houston Co., Ltd. 
Insulator bronze wire.—B.1. & Helsby Cables. 
Steel. wire.—Whitecross Co., Ltd. 
Crown AGENTS FOR THE COLONIES. 
Alternator coils.—Ateliers de Construction Oerlikon. 
Cables, &c.—Siemens Bros. & Co., Ltd. 
River cable.—Hooper's Telegraph & India-Rubber Works, l. td. 
Insulators and spindles.—Bullers, Ltd. 
Motor-generators, &c.—British Thomson-Houston Co., Ltd. 
Rotor controllers.—British Switchgear, Ltd. 
Switchboard controllers, &c.—British Switchgear, Ltd. 
Telephone line material.—Siemens Bros. & Co., Ltd.; Bullers, Ltd. 
Соррег wire.—Shropshire Iron Co., Ltd.; Elliott’s Metal Co., I. td. 
G.I. line wire.—R. Johnson & Nephew, Ltd. 


H. M. Orrice or Works. 


Engineering services.—Storage battery, &c., Premier Accumulator Co., Ltd. 
Switches and switchhoards.—Ferguson Pailin & Co., Ltd. 


Rushden.—U.D.C. : — 


Motor generator plant, £189. —8iemens Bros. 


Sontheud-on-Sea.—T.C. :— 


900 tramway bonds, £15.—Blackwell & Co. 
150 tons of steel rails, £8,700.— Walter Scott, Ltd. 


FORTHCOMING EVENTS. 


International Shipp Engineering and Machinery Exhibition. — 
September 28th to October 17th. At Olympia, West Kensington, W. 
anior Institution of Engimeers.—Friday, October 8rd. At £9, Victoria 
Street, B. W. At 7.30 p.m. Paper on The Deduction of Formule from 
Plotted Figures," by Mr. A. J. Paxman. 


NOTES. 


Ireland’s Resources.—At the annual Conference of the 
Association of Municipal Associations in Derry, last week, Mr. P. J. 
M'Andrew, B.A., consulting engineer, Dublin, read a paper on 
" The Economic Development of Ireland." He said that there was 
not & moment to be lost in the economic development of Ireland's 
fael supply. There were (a) lignite deposits on both sides of 


Lough Neagh, at Antrim, Tyrone, and at Portrush, which, from a . 


fuel standpoint, were as valuable as a South Wales coal-field ; 
(5) other available fuel resources were the ooal-fields of Arigna, 
Wolfhill, Castlecomer, Castleconner, Tipperary, and Carlow. The 
lignite was in the heart of industriel Ulster, and within 20 miles 
of Belfast, with railways and canals available for carrying the 
manufactured article to different parts of the country. Dealing 
with the water power of Ireland, he said that they possessed at 
least 120,000 H.P. in the Shannon, Bann, Erne, and Corrib, apart 
from smaller waters, which might be economically developed for 
the establishing of industries. The main water power was capable 
of driving all the industries of the country at a fraction of the coat 
as compared with coal, and could work railways and tramways 
throughout the country. The plans and estimates were ready, but 
the Irish Hydro-Electric Syndicate, owing to the disturbed state of 
the country and of the labour market, was reluctant in advancing 
& scheme unless Irishmen themselves were interested in it, 


The Australian Telephone Service.—In opening the 
new automatic telephone exchange at Malvern on July 28th last, 
the P.M.G. said, according to the Age, that the cost of the installa- 
tion totalled £45,000, and the new building £8,450. In Malvern 
district there were 3,129 subscribers connected with the system, 
and there was room for an additional 8,000. In the old exchange 
there had been 2,514 subscribers, and a total of 53 operating 
attendants and mechanics, whereas in the new exchange only 15 
persons were required. Referring to the cost of the telephone in 
Australia, Mr. Webster claimed that there were only three countries 
in the world with cheaper services—Norway, Sweden, and 
Switzerland. Despite the high war prices, he had not charged the 
public any more for the service, and yet last year the Post Office 
had shown a big surplus, and he was hopeful of again showing a 
surplus this year. Automatic exchanges had been installed in 
various parts of Australia. In Perth the subscribers numbered 
4,000, and the system worked perfectly. In the Melbourne auto- 


- Centenary Commemoration at Birmingham on Saturday. 


matic exchanges there were 7,500 subscribers, with the possibility 
of an extension to 15,000; in Sydney there were nine exchanges, 
with 36,000 subscribers, and scope for twice the number on the 
same installations. 

Interesting particulars as to cost and progress up to the present 
of the work of installing automatic telephones, аге given in the 
eighth annual report of the Postmaster-General, for the year ended 
June 80th. The financial stringency, it is stated, has operated 
adversely in connection with proposals for new automatic 
telephone installations. The department proposed to install five 
new automatic exchanges, Sydney (City North), Malvern (Mel- 
bourne), Ascot, Canterbury, and Collingwood (Melbourne), the 
amount involved being £223,000, with an additional £35,000 for 
buildings. Although satisfactory tenders were received in 1916, it 
was only after much delay that authority was obtained to accept 
tenders for the Sydney, £81,846, and Malvern, £44,998, exchanges. 
The other three were cut ont. The building in which the auto- 
matic exchange will be housed in Sydney is nearing completion, 
and the equipment isto hand for the installation of the first section 
of & complete automatio servioe. The capacity of the complete 
automatic system will be 20,000 lines, of which 2,500 are now being 
installed, but the delay mentioned, and the rapid growth, will 
necessitate a further installation of 2,500 lines at no distant date. 
It is estimated that the life of the present common battery board 
will expire inside the next decade, and the transfer to the auto- 
matic system should then be completed. Had this change been 
deferred, and tenders offered not been accepted, the telephone 
system in Sydney would have been inadequate to meet demands in 
another year or two, while the coat would have risen at least 
25 per cent. 


National Insurance (Unemployment) Acts. — FURTHER 
DECISIONS BY THE UMPIRE.—A. The Umpire has decided that 
contributions are payable in respect of :— 

2453 X. Workmen engaged in making metal containers for 
electric flash lamps. 

2,457 X. Apprentices (employed wholly or mainly by way of 
manual labour in any trade set out in the First Schedule to the 
National Insurance (Part II) (Munition Workers) Act, 1916, or 
in munitions work) who were formerly indentured, whose 
apprenticeships have been interrupted by war service, and who are 
not covered by decision No. B 2,456 below :— 

2,458. Apprentices (employed wholly or mainly by way of manual 
labour in any trade set out in the Sixth Schedule to Part II of 
the National Insurance Act, 1911 (Unemployed Insurance) who 
were formerly indentured, whose apprenticeships have been inter- 
rupted by war service and who are not covered by decision 
No. B 2,466 below :— 

B. The Umpire has decided that sontributions are not payable in 
respect of :— 

; 2,454, Workmen engaged in filling and completing electric flash 
amps. 

2,456. Indentured apprentices whose apprenticeships have been 
interrupted by war service, provided that :— 

a) The indentures have been duly stamped and executed, 
have not expired and are still in force ; or 

(b) The period of the indentures has been formally 
extended by a duly -executed endorsement on the 
original document. 

Contributions under these decisions are payable as from 
September 4th, 1916. 


The Watt Centenary Celebration. — At Birminghan 
University, on Tuesday last week, the Lord Mayor, Sir David 
Brooks, opened the proceedings in celebration of the memory of 
James Watt, and said that it was proposed to endow a professor 
ship of engintering — the James Watt Chair —at the University 
of Birmingham, for the promotion of research in the principles 
underlying the production of power ; it was also desired that a museum 
should be erected to contain the relics of Watt, Boulton, and 
Murdoch. Prof. F. W. Burstall delivered a lecture on “ The Rise 
of Engineering Manufacture," and pointed out the great importanoe 
of the work done by Boulton and Watt in starting a system of 
co-ordinated manufacture. Prof. H. S. Hele-Shaw gave a lecture 
on "James Watt and Invention," in the oourse of which he sug- 
gested that the James Watt Memorial should be a “Chair of 
Invention," which would be & unique departure worthy of James 
Watt and the City of Birmingham. 

In the afternoon a memorial service took place at the Parish 
Church of St. Mary's, Handsworth, where Watts's remains 
are interred, and Dr. E. W. Barnes, Master of the Temple, delivered 
an address on Watts's life, and the consequences of his discoveries 
and inventions. Afterwards the visitors attended & garden party 
at Heathfield Hall, Watta's former residence. 

On Wednesday Sir Oliver Lodge gave a lecture on " Sources of 
Energy," dwelling on the possibilities of radio-activity, and Prof. 
J. D. Cormack read a paper by Prof. A. Barr and himself on the 
model of the Newcomen engine which Watt repaired, at the 
University of Glasgow. In the afternoon, visits were paid to 
Watt engines at Ocker Hill, Bordesley, and Lawley Street, and in 
the evening the Commemoration Dinner was held at the Grand 
Hotel, the Lord Mayor presiding. 

A spectacle, illustrating the advanoe in engineering science made 
possible by the genius of James Watt, brought to a close the 
A long 
procession, headed by a large size model of a Watt engine, passed 
through the centre of the city to tne Botanical Gardens, Edg- 
baston, where lectures were delivered by Prof. Burstall and others. 
The procession was accompanied by a long file of motor lorries on 
which were mounted exhibits of engineering products, 
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Electrometallurgy in U.S.A. and France In an address 
before the Académie des Sciences, quoted in Le Génie Civil, M. M. 
Altinayer gave an account of a recent investigation of electro- 
metuliuryical processes in the United States, which he had carried 
out with the authority of the French Government. He said that 
the outpnt of electrolytic copper in the States was estimated at 
1.200.000 tons a year. Commenting on the lecture, M. Guillet said 
that in France the deficiency of lead and zinc was being rapidly 
made up. The Société de Pevarroya during the war made very 
great efforts, and established a large lead works near Marseilles ; 
it bad now almost settled the erection of a works in the Pyrenees 
for the conduct of electrolytic processes, which would produce 
20,000 tons of zinc a year. As the local ores were mixed, it would 
be necessary to add to the works a new lead foundry. 


Electricity Supply Commercial Association.—A series 
of mass meetings was held under the auspices of this Association 
during the week September 8th to 13th. The opening meeting 
took place at Manchester, on September 8th, Mr. Kingston (Chair- 
man West Yorks, Division) presiding over a larre attendance. He 
waa supported by the President of the E. '. E. A., representatives of 
the West Yorks. and Lanes. Divisions, and the General Secretary of 
the Associntion. 

The Chairman briefly addressed the meeting, introducing Mr. 
G. R. Smith, hon. veneral secretary. who vave full details of the 
many phases of the Association's work and usefulness. Considering 
that the Association was only formed in February last, by the 
amalgamation of the Chief Commercial Oflicers' Association and 
the Clerical Assistants’ Association, the progress made has been 
truly remarkable, To enrol nearly 2.500 members in this short 
period is an accomplishment worthy of note. | 

From its formation the Hon. General Secretary traced its. pro- 
gress and organisation, detailing the many cases in which indi- 
vidual members benefited materially through its efforts, its work 
in connection with the Electricity Supply Hill and the question of 
representation on Industrial Councils, its successful struggle to 
obtain recognition ав the only authority set up to represent exclu- 
sively the interests of the commercial and clerical staffs of elec- 
tricity supply and tramway undertakings, both company and 
municipal, its work in connection with the new Federation of 
Technical, Scientific, and Professional Associations, &c. 

The President of the EP E. A. also addressed the meeting, 
showing the various ways in which the E.P.E.A. and the Associa- 
tion are working together in common purpose, and touched briefly 
on the questions of federation and direct affilint ion. 

Representatives from West Yorks. and Lancashire Divisions gave 
briet addresses, after which a unanimous pledge of support to the 
Association was carried with great enthusiasm. 

At the West Yorks. meeting, held on September 9th, at Leeds ; 
the Lancashire meeting on September llth, at Liverpool: and the 
West Midlands Division on September 13th, at Birmingham, a similar 
programme was adopted before large attendances. Everywhere 
the meetings were successful, and were marked with keen 
enthusiasm, 

The crowning effort was at Birmingham, the last of this series, 
where a concert organised by the West Midland Council was 
enjoyed, harmony blending successfully gith the more serious 
items on the avenda. The President of the Association was 
present at this meeting, and delivered an address to the members. 
The Hon. General Secretary said that the meetings had filled a 
twofold purpose. Existing members had had many points of 
interest explained to them, and those proposing to join had had a 
clear understanding of the work and purpose of the Association. 
Well over 100 new members had been obtained. The Association 
believed that it could take a great part in educating, not only its 


members, but the general public, on the need for developing ` 


the electrical industry. and schemes to this end were under con- 
sideration, He announced that a further macs meeting would be 
held in London on October [3th. at Caxton Hall, Westminster. 
commencing at 7 p.m. Admission would be open to members and 
all eligible for membership on application, stating the undertaking 
represented ; tickets to be obtained from Mr. J. C. Adams, hon. 
sec., Greater London Division, 87, Connaught Road, Teddington. 


Appointments Vacant.—^hift engineer (82s. 7d.), for 
the Eccles Corporation Electricity Worka ; instructor of electrical 
installation works. for the Esst Ham Technical College Evening 
Classes. See Official Notices“ to-day. ° 


A Visit to Switzerland.— Bailie Sadler, and Mr. W. W. 
Lackie, chief engineer to the Glasgow T.C. electricity department, 
will leave for Switzerland early in October, for the purpose of 
visiting the works of Messrs. Brown, Boveri & Co.. in various parta 
of Switzerland, and inspecting a new electrical device on the 
mercury vapour process for the transformation of alternating 
eurrent into direct current. 


А Ponder's End Strike Ended. — According to newspaper 
reports a strike of a thousand girls at the Edison Swan works at. 
Ponders End, who protested against the dismissal of the manager 
of the lamp department, was settled on Tuesday evening by the 
reinstatement of that gentleman. 


Birmingham Electric Club—A Snooker Handicap has 
been arranged amongst the members of the Birmingham and 
District Electric Club. The games will be played at the Grand 


Hotel, Colmore Row, Birmingham. Entrance fees (Is.) have to be 


sent to the hon. secretary. Mr. N. Deykin, 130, Station Road, Wylde 
Green, Birmingham, by Monday next. 

In his paper, real on September 13th. on High-Efficiency Pro- 
jector Arcs," Mr. Н. Е. Steventon gave an account of the pre-war 
projector, using the pure carbon arc, and of the work of Beck in 


* 


. ance than roadbeds with a solid concrete ballast. 


Germany and Elmer Sperry in New York, with flame carbons. 
He was present at a series of official trials in Italy, in which a 
15U-ampere lamp in а 36-in. projector produced a beam of 
300.000, 000 C.P. Mr. Sperry, with a 200-ampere lamp and a 60-in. 
projector produced a beum of 1,052.000,UUU C.P. The latest form 
of searchiight was developed in Paris, using only one carbon, the 
negative electrode being a copper ring through which water was 
forced for cooling purposes. In the authors opinion, this type of 
lamp would not compete with the lamps of the Sperry or Beck 
type, although, probably, having a future for kinema work. . He 
suid that the increased range of gunfire and torpedoes, and the 
wivent of aircraft into modern warfare, demand a beam of still 
greater brilliancy. 


Leakage Resistance of Electric Railway Roadbeds.— 
Technologic paper 177 ot the Bureau of Standards, entitled 
" Leakage Resistance of Electric Railway Коаареаз and its 
Relation to Electrolysis, " by E. R. Shepard, gives the result 
of more than three years ot electrical resistance measurements 
on different types of roudbeds. Lhe resistance of the roadbed 
is an important factor in the amount of current which may 
escape. Short sections of fourteen common types of roadbeds 
were constructed on the grounds of the Bureau of Standards, 
and resistance imeasuretuents under varying weather condi- 
tions were carried on for a period of three years. Some mea- 
surements were also made on 2 number of city lines in and 
about Washington, both open track and several types ot 
roadbed in paved streets being investigated. Through the 
co-operation of the United States Forest Products Laboratory 
at Madison, Wisconsin, measurements were also made on 
several sections of test track on the Chicago, Milwaukee, and 
St. Paul railway, where railroad ties subjected to several 
dillerent kinds of preservatives were employed. The results 
of these measurements are given in tabular and graphical 
forn, and the following conclusions have been drawn :— 

Roadbeds constructed with solid concrete ballast and vitri- 
fied brick or other non-porous pavements have a low leakage 
resistance to earth which is affected only moderately by 
seasonal and weather changes. There is little difference 
between Wood and steel ties in their effect on the resistance 
of roadbeds of this kind. Insulation is not of practical value 
in reducing leakage current from such roadbeds. The re- 
sistance of smgle roadbed of this type is from 0.2 to 0.5 ohm 
per 1.000 ft., under ordinary conditions, but may be two or 
three times this when the ballast is frozen to a depth of 1 ft. 
or more. For double roadbed of this type the resistance is 
approximatelv 70 per cent. of that for single roadbed, or the 
leakage from double track would be about 40 to 50 per cent. 
greater than from single track. m ac» 

Roadbeds constructed with a foundation of clean crushed 
stone under concrete paving base have a much higher resist- 
In the case 
of the experimental roadbed the ratio was found to be about 
3 to 1. Roadbeds with a full crushed stone ballast and a 
Tarvia finish have a very high leakage resistance which is of 
the order of 2 to 5 ohms per 1,000 ft. of single track. The 
leakage from a double roadbed of this type and other high- 
resistance types is from SU to 100 per cent. greater. The 
resistance of earth roadbed in which. the ties are imbedded, 
and therefore kept in moist condition, 18 much lower than 
that of open construction roadbed. being from 1 to 1.5 ohms 
per 1,000 ft. of single track under normal conditions and 
considerably more when the ground is frozen. 

The resistance of roadbeds of open construction is subejct 
to wide variation depending upon the condition of the ties 
and ballast. In very dry weather with good ballast the 
resistance will be 10 to 15 ohms or even more Ser 1,000 ft. of 
single track. but in wet weather 16 will drop to from 3 to 5 
ойну. Cinaer, gravel, and particularly crushed stone, when 
used as а ballast in open-track construction, produce’ very 
high-resistance roadbeds. Earth has a tendency to keep the 
ties moist, and therefore to increase the Jeakage. Open-con- 
struction track is often considered to be insulated from the 
earth, but this is not strictly true. Assuming a potential 
difference between the track and the earth of 5 volts and a 
leakage resistance of 10 ohins per 1.000 ft. the total leakage 
per mile would be 9.64 amp. This small leakage current 
would not ordinarily be harmful to underground structures in 
the vicinity of the track. | ' з 


Summer Time Closed.—During the night of September 
29th-30th at 2 a.m., we resume normal time, and it will be 
necessary for us to put our clocks back one hour. 

For the information of the many users of “ Pulsynetic™ clocks, 
we are informed by the makers that the best method of ‘altering 
electric clocks of the Pulaynetic" class is to stop the pendulum of 
the transmitting clock for one hour: this recommendation also 
applies to ordinary domestic striking clocks, as in these it is fatal 
to put the hands backwards. Puleynetic“ clock syatems which 
include in their circuits public or turret clocks should be altered 
after dusk on Sunday night, but works and factory systems—of 
which there is now a large number—can be more conveniently 
stopped on Saturday after closing time, provided, of course, that a 
public clock is not conne:ted with the system. 

Anexcellent suggestion in connection with watches—given by 
an expert watchmaker—is to put the watch quickly back to, say, 
7 or 8 minutes beyond the necessary hour, then slowly turn the 
hands forward to the correct time. When the watch is put back 
slowly to the correct time, there is a danger of stopping the watch, 
and if this is not noticed the results may be, to say the least, 
inconvenient, 
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Mica-insulated -Coils.— Where the radiation is not 
sufficient to maintain the relatively low temperatures which 
were’ formerly allowed in electrical apparatus it has been 
necessary_in modern designs to provide insulation which will 
stand high temperatures. For this purpose the Westinghouse 
E. & M. Co. has developed a 150 deg. C. (292 deg. F.) coil 
which is suitable for 11,000-volt alternators for hydroelectric 
вегтісе, says the Electrical World. The coil consists of two 
conductors, each composed of віх 0.204-п. (0.52-cm.) square 
bare copper wires in parallel, each wire being painted with 
“ bakelite and insulated with one lover of mica tape to 
reduce ‘eddy-current losses. Fach conductor is then bound 
with thin cotton tape (structural material only). This is 
followed with the application. of the conductor insulation, 
which consists of two lavers of mica tape and one laver of 
thin cotton tape (structural material only). The conductors 
are next assembled with a reinforcing strip of pure mica 
between each, the complete coil is bound with thin cotton 
tape and the straight portions of the coils which are em- 
bedded in the slots are treated with bakelite. This operation 
is followed by placing the straight portions in a special steam- 
heated and water-cooled press, and pressing them to а pre- 
determined size. rendering that portion subjected to high 
temperatures solid and unaffected bv subsequent treatments 
and operating temperatures. The coil is then given a vacuum 
and impregnating process in“ hydrolene.““ After this opera- 
tion, the application of the mica wrapper on the straight 
part embedded in the slot, together with the taping of treated 
cloth tape on the coil end. fonns the outside or coil insulation 
to ground. This wrapping and taping is applied in two 
operations, the ends of the wrapper being made in a tapered 
forin, permitting a sealed joint between the wrapper and the 
taping. This junction is also treated with a special cement. 
The wrapper js first applied to the coil in a sheet form by 
hand, being drawn around the coil as tightly as possible. 
The coil is then placed in a special wrapping machine, 
equipped with electrically heated plates under tension, revolv- 
ing around the wraprer. This softens the bond and permits 
the wrapper under the pressure of the revolving plates to 
slide on itself. The result is an extremely solid and compact 
insulation. The coils are then removed from the wrapping 
machine and pressed in a cold press. The taning of varnish- 
treated cloth ig applied over the coil ends, each laver being 
brushed with 4 moisture-resisting varnish, and the coil ends 
and portions of the wranper projecting bevond the laminations 
bevond the core are finished hy taping with a laver of cotton 
tape, which is gain treated several times in moisture-re- 
aisting varnish. The nercentage cf mica in the wrapper is 
about 60 per cent., and can be increased to approximately 
RO per cent. hv inserting additional cheets of hand-built mica 
between the turns of the micarta folium wrapper. 


International Electrotechnical Commission.—A plenary 
meeting of the International Electrotechnical Commission will be 
held in London on October 20th, 21at. 221d. and 231d. This ia the 
first plenary meeting since the outbreak of war. and iv portant. 
questions in regard tothe futura work of the Commiaeon will 
come forward for decision. It ів confid ntly expected th: t 40 to 
50 delegates will be present representing 16 to 18 countries. 


OUR PHRSONAL COLUMN, 


TAs Nita inea electrical euginaert, , er connectan with the 
farhwiral or tha commercial eda af tha rrofasstion and industry, 
„lin elertria traminay and railway officials, to haan readers of the 
ELECTRICAL REVIEW posted ae +a thair movements, 


Central Station Officials —Mr. D. McLennan has 


been appointed manager of the Alloa Corporation electricity works 
at £500 рег annnm. There were 120 applicants. 


General. — MR. Ernest В. BARRI OW, A. M. I. E. E., 


resident engineer and manager of the Urban Flectricity Supply 
Co. в generating station at Berwick-upon-T weed, has been presented 
by the employés, on the occasion of his marriage, with a marble 
time-piece and fountain-pen. 

LIEUTENANT AND ACTING CAPTAIN J. W. IJ. Aw, Glamorgan 
Fortress Engineers (Electric Lighta Comvany), has relinquished 
his acting rank. with effect from the 16th ult. Lieutenant Law 
was commissioned in the corps shortly after the war broke out. 
and he got his acting captaincy in March, 1915. Anparently it 
will be some time before the regimental lists of the various electric 
lights companies. attached to Fortress Engineers of the Territorial 
Force. will be published in the Army List." For the first few 
months of the war the lists were published under the heading of 
the unit to which they belonged. but after the middle of 1915 the 
practice ceased, because, perhaps. it might have given some clue 
to the locality of the units concerned. The only corpas shown 
separately were the London Electrical Engineers and the Tyne 
Electrical Engineers. Officers of Electrical Companies are still 
shown under a general list of precedence—captains, lieutenants, 
and second-lieutenants, The current list shows 55 captains, 246 
lientenants, and 12 second-lieutenants on probation. 


. Roll of Honour. MR. РнплиР Perry, late of the Duke of 
Cornwall's Light Infantry, who was previously on the staff of the 
Cornwall Electrjc Co., has died of malarial fever contracted in 


Egypt: 85 45 j 


Obituary.—E. B. JoxkS.— The death is announced, in 
the Jndustrial Australian, of Mr. Edwin B. Jones, second 
Commissioner of the Victorian State Railways, aged 50 years, from 
pneumonie influenza. Mr. Jones was appointed Secretary for 
Railways in 1911, and Commissioner in 1915. While acting as 
secretary he was deputed by the Commissioners to take charge of 
the arrangements necessary for the introduction of electric traction 
on the suburban railways, and in this connection he investigated 
the electrification systems of America and Europe in 1914. In 1916 
he visited England, and in conjunction with the Victorian Agent- 
General and Mr. Merz successfully adjusted several matters relating 
tocontracts for equipment for the suburban railways eleotrifica- 
tion, and was able to secure a large amount of necessary material 
which otherwise would not have been obtainable until some time 
after the conclusion of the war. 

THEODORE P. SHON TS. Ihe Timex publishes from New York a 
report of the death which occurred on September 21st, of Mr. 
Theodore P. Shonts, who controlled large railway and financial 
interests, Mr. Shonts was since 1907 President of the Inter- 
borough Consolidated Corporation, which controlled the greater 
part of the various subways (tubes), elevated electric railways, and 
tramcar lines in New York City. | 


Will.— The late Mr. J. B. Concannon, of the Anglo- 
Argentine and Brisbane Tramway Companies, left 4 133, 700 
gross and £126,392 net personalty. 


NEW COMPANIES REGISTERED. 


Power Equipment Co., Ltd. (155,743).— Private com- 
pany. Registered. September 12th. Capital, £6,000 in £1 shares, To take 
over the business of clectrical and mechanical engineers. carried on bv J. 
Cruwys and J. P. Keith at Crown Works, Cricklewood. The subscribers 
(each with one share) are: J. €ruwys, 4l, Fordwych Road, Brondesbury, 
N.W.3, electrical engineer; J. P. Keith, 58. London Koad, Wembley, Middle- 
ser, engineer. The first directors are: J. Cruwys and J. P. Keith (both per- 
manent, subject to holding £500 shares cach). Secretary: J. Cruwys. Regis- 
tured office; Crown Works, Cricklewood, N.W.2. 


Insulators, Ltd. (158,740).—Registered September 12th. 
Capital, £75,000 in £1 shares. Objects: To curry on the business of manu. 
facturers of insulating and chemical materials and products, constructors of 
and dealers in plant, apparatus and compounds used in the installation. of 
cold storage premises, buildings, ships, sheds, vehicles or railroad roiling 
stock, &c. The subscribers (each with one share) are: А. N. Stockdale, 90, 
Lawrence Lane, E.C., secretary; N. G. Prince, 83, Priory Road, Hampstead, 
N. W., merchant; a shorthand typist and four cierks. Minimum cash sub- 
scription, seven shares. The subscribers are to appoint the first directors. 
No share qualification required Remuneration, 4200 each рег annum (£30 
extra for the chairman). Solicitor: R. S. Smallman, 8, Queen Street, Е.С. 


Ebo Rubber, Ltd. (158,751).— Private company.  Regis- 
tered September 12th. Capital, £3,000 in £l shares, To carry оп the busi- 
ness Of india-rubber manufacturers, manufacturers of and dealers in all 
articles made or prepared with or from india-rubber, cable makers, Ke. The 
subscribers (each with one share) are: б. Cowap, Doe Bank, Colne Road, 
Winchmore Hill, N.21, engineer; J. Noene, 16, Duneto Road, Goodmaves, 
electric cable maker. The first directors are: б. Cowap (managing director), 
J. Noene and W. A. Cox. Registered office: ' A Warehouse, Jrd Section 
Seal Wharf, Stratford, E. 


Patex, Ltd. (158,653).—PDrivate company. Registered 
September 9th, Capital, £100 in Is. shares. To carry оп the business. of 
patent. experts, electrical, mechanical, constructional and general engineers 
and contractors, scientific instrument makers and dealers, Ac, and to enter 
Into an agreement. with А. E. Coyne and V. C. Hunt. ‘The subscribers (each 
with one share) are: А. E. Coyne, 117, Rustlings Road, SheMeld, engineer; 
А. С, Hunt, 51, Linden Road, Bourneville, architect; C. A. Jones, 25, White- 
lev Wood. Road, Sheeld, director of limited company; J. J. Jubb, 1517, Fitz- 
william Street, Sheffield, accountant. Table SON mainly applies. J. J. 


Jubb signs as t" directors Registered office: Albert Buildings, 151-7, Fitz- 
wiliam Street, Sheffield. 


Metal Deposition, Ltd. (158.857).—-Private company. 
Registered September 17th. Capital, CoA in 4,000. preference shares of £l 
cach and 20,000 deferred ordinary shares of Ts. each. Vo acquire, exploit. and 
turn. to account. апу process. for the deposition of metal on aluminium ot 
other substances, Же. The subsertbers (each with one deferred ordinary share) 
аге: G. II. Glover, 187. Camberwell New Road, 9.15, incorporated. secre- 
tars; W Н. Butler, Clyde Villa, Bridge Road, Hammersmith, М6, stak- 
broker. The first directors are not named. Secretary: G. II. Clover. Regis- 
tered office: 32, Charing Cross, Whitehall, S. W. I. 


Grimsby Electric Welding Co., Ltd. (158.854).— Private 
company, Registered September 17th. Capital, £5,000 in £1 shares. Objects: 
To carry on the business of electric welders, engineers, ship builders, an- 
craft and motor manufacturers, е. The subscribers (cach with ane share) 
ите: Н. Blanchard, Marten, Weclsby Road, Grimsby, marine engineer; C. 
А. Osborne, Albemarle House, Mill Road, Cleethorpes, trawler owner. The 
first directors are: II. Blanchard (managing director), C. A. Osborne and 
W. Н. Coggon. Registered office; Humber Bank, Kish Docks, Grimsby. 


Provincial Wireless Colleges, Ltd. (158,778).—Private 
company Registered September 13th. Capital, £200 in £l shares. To carry 
on a school or schools for the teaching of inland, cable and wireless tele. 
graphy and telephony, and general electrical and snecific wireless telegraph 
and telephone technology, with all practical work appertaining to those sub- 
jects; also to carry on the business of publishers and sellers of technical 
papers and books, Xe. The subscribers (each with one share) are: Н. A. 
Flick, 45, Ashlev Road, N.19, lecturer, author and general instructor on 
telegraphy; F. Davies. Woodbank," Corwen, М. Wales, lecturer and general 
instructor on telegraphy. The first directors are: Н. A. Flick and F. Davies 
(both permanent). Registered office : 39. St. Giles Street, Norwich. 


James Kilpatrick & Son, Ltd. (10,625).—Private com- 
pany. Registered in Edinburgh, September 12th. Capital, £15,000 in 5,000 
7 per cent. cumulative preference and 10.000 ordinary shares of £1 each. 
To acquire the business of electrical and general engineers, contractors, 
workers in iron, steel, copper, brass and lead, &c., carried on by J. Kil 
atrick and W. R. Scott, under the style of * James Kilpatrick & Son," at 
1 Buildings, Paislev. The subscribers (each with one share) аге: 
Kilpatrick, Inchdene, Greenlaw Drive, Paisley, electrical engineer; W. R. 
Scott, Invermanse, Southfield Avenue, Paisley. electrical engineer; T. White, 
Hillside, Thornley Park, Paisley, ensineer; B. J. Thomson, 4, South Park 
Drive, Paislev, electrical engineer; William Mackean, Ltd. (per R. Gilchrist), 
Caledonia Street, Paisley, starch manufacturers; J. Robertson, | Roncil, 
Paisley, preserve manufacturer; E. D. Anderson, Ellonville, Hawkhead Road 
Paisley, solicitor. The first directors are: W. R. Scott, J. Kilpatrick ane 
(TY. White. Secretary: J. Winning. Solicitor: E. D. Anderson, 96, Higs 
Street, Paisley. y REP ` | i 
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Stockwell & Ohms, Ltd. (158,814).—Private company. 
Registered September 16th. Capital, 21,000 іп £1 shares. Objects: To carry 
om the business of manufacturers of and dealers in electrical machines, in- 
struments apd accessories, mechanical and electrical engineers, &c. 
subscribers (each with one share) are: E. Mepsted, 38, Rodney Street, 
Pentonville Road, N.l, engineer; L. P. Hayward, Ashdown, Radlett Road, 
Boreham Wood, Herts, engineer. The first directors are not named. Quali- 
fication, £100. Secretary: Н. Holmes. Registered ofice: 32, Rodney Street, 
Pentonville, N.1. 


Pleno, Ltd. (158,777).—Private company. Registered 
September 13th. Capital, £100,000 in £1 shares. To acquire any interests 
іп patents, &c., relating to the effecting of economy іп the manufacture, 
distribution and application of gas in connection with solid, liquid and 
gaseous fuel, and to carry on the business of general gas engincers and 
contractors, electricians, electrical engineers, manufacturers and suppliers 
of manufacturing und distributing gas plants, &c. The subscribers (each 
with one share) are: F. C. Caldicott, 3, Warwick Avenue, Coventry, mer- 
chant; G. Helps, Manor Court, Nuneaton, civil engineer. The first directors 
are: F. C. Caldicott and G. Helps. Secretary: А. S. Clark. Registerel 
office : Queen's Buildings, Queen's Road, Nuneaton. 


Metropefitan: Vickers Electrical Export Co., Ltd. 
(158,935).—Private company. Registered September 19th, Capital, £100,000 
. To carry on the business of dealers in and exporters of elec- 
trical plant and machinery, &c. Power is taken to construct, lay down and 
maintain telegraphs, telephones, marine, cables, &c. The subscribers (each 
with one share) are: E. Fitzjohn Oldham, 51, Lincoln's Inn Fields, W. C., 
solicitor; S. E. Cash, 51, Lincoln's Inn Fields, W.C.; solicitor. The first 
directors are: Sir Edmund W. Smith, John E. Hutton, Harold Lloyd and 
Robert S. Hilton. No qualification required. Solicitors : Vizard, Oldham, 
Crowder and Cash, 51, Lincoln’s Inn Fields, W.C. Registered office: 2, Nor- 
folk Street, Strand, W.C.2. 


Ward & Goldstone, Ltd. (158,256).—Registered Septem- 
ber 19th. Capital, £200,000 in £1 shares (100,000 preference). To take over 
the business of engineers carried on by J. Н. Ward, M. H. Goldstone. A. A. 
Goldstone and L. B. Goldstone at Sampson Works, St. Simon Street, Salford, 
as Ward & Goldstone.“ Minimum cash subscription 25 per cent. of an 
shares offered to the public. The first directors are: i: H. Ward, Mayfield, 
Alexandra Road, S. Manchester, clectrical engineer; М. Н. Goldstone, Glen- 
avon, Queen's Road, Southport, electrical engineer; A. A. Goldstone, Laurel 
House, Laurel Grove, Withington. Manchester, electrical engineer, L. F. 
Goldstone, 70, Palatine Road, Withington, Manchester, elecirical engineer, 
Solicitor: G. P. Haworth, 19, Chapel Walks. Manchester. Secretary : A. 
Lowe. Registered office: Sampson Works, St. Simon Street, Salford. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Wm. Wadsworth & Sons, Ltd.—Mortgage on land and 
premises at Bolton, and the company's other assets, except uncalled capital. 
dated July Slst, 1919, to secure all moneys becoming due from company to 
Manchester and Liverpool District Bank. 


C. A. Vandervell & Co., Ltd.—Particulars of 4300, 000 
debentures authorised July 17th, 1919, charged on the company's undertaking 
and property, present and future, including uncalled capital and secured by 
trust. deed specifically charging certain freeholds, leascholds, plant, &c. 
whole amount is now issued. Trustees: National Provincial Bank of England. 


CITY NOTES. 


The annual general meeting of this 
company was held on Friday last at 
Falls and Salisbury House, E.C. The Marquis of 
Transvaal Winchester, who presided, said that the 
Power Co., Ltd. shareholders were to be congratulated on 
the continued success of the business. 

Notwithstanding the increase in cost of all classes of material, 
wages and freights, the African revenue showed improvement, 
and in spite of the increase in taxation, the year's trading 
had enabled the company to maintain the same dividends and 
addition to reserve fund as for last year, with a carry forward 
of practically the same amount to the current year. The 
share capital stood at the same figure as in previous balance 
sheets. The figure covering the first mortgage debentures 
was 43.018.501. The actual amount outstanding was 
42.550, 000, but they had added the amount of the debentures 
drawn for redemption which up to the date of the balance 
sheet had not been presented for payment. The second mort- 
unge debentures remained at the same figure, namely, 
£1,376,640, the purchases in the market in previous years 
having been sufficient to cover the amount to be redeemed 
during the усаг covered by the accounts. The creditors and 
credit balances, which included provision for payment of 
taxes, debenture interest, &c., amounted to £1,226,485. The 
reserve fund had been increased by a further £50,000 and 
now stood at £250,000. On the asset side of the balance sheet 
the leases and concessions and the various undertakings pur- 
chased at the time of the formation of the company stood 
at 41.466.325. and the company’s power stations, buildings, 
equipinent and land at 41.911.160. He might mention that 
at the prices which were ruling to-dav similar machinery 
could not be installed at the prices paid for the existing in- 
stallations. The company's loan to the Rand Mines Power 
Supply Co.. Ltd., and the 500.000 shares in that company 
stood together at 42.981.530. and the advances were secured 
hy а first charge over the company's whole undertaking. 
Turning to the profit and loss account, the revenue from 
power and lighting amounted to £860.172, showing au increase 
of. £31,919 over last year's revenue. The amount received for 
interest and registration fees in London during the vear 
amounted to 443.608, a sum of £2,512 less. On the debit 
side of the account the expenses of administration were 
practically the same as last year. The amount paid for the 
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service of the debentures in the shape of interest, premium 
and expenses amounted to £229,/15. Depreciation and 
amounts written off, and provision for British taxation, 
pears in the account at 4410, 844, as compared with £337, 
last year, the increase of £73,583 representing the additional 
provision for taxation. The net result for the year was a 
profit of £224,125, which had been carried to the balance 
sheet and added to the amount brought forward from the 
previous year, giving a total balance to the credit of the 
profit and loss account of £321,819. Of that sum they had 
transferred to the reserve fund a further £50,000, leaving 
£271,819 to be dealt with. In respect of the balance the 
preference shareholders had received three dividends, two 
each of 3 per cent. and one of 4 per cent., all less income 
tax, and the ordinary shareholders had received a dividend 
of 5 per cent. less income tax. These dividends absorbed 
£178,125, leaving a balance remaining of £98,693 which had 
been carried forward to the current year. With regard to 
the relief to be obtained from British income tax in respect 
of Colonial taxation, he regretted that they had not yet 
been able to come to a satisfactory settlement with the Inland 
Revenue authorities. The claim for the fiscal years 1916-17 
and 1917-18 had now been before the authorities for over a 
year, and although they had endeavoured to proceed with the 
matter the authorities were apparently unable to deal with the 
claim until other questions which they had open with them 
had been disposed of. Those had now been dealt with, and 
they were doing all they could to come to an early settlement. 
Next year they would deal with the question of the renewal 
of the earlier group of contracts which were negotiated for 
a period of twelve years with the option of renewal on the 
same terms for five years. They approached that matter with 
the great advantage that during the years which had elapsed 
since the commencement of supply the regularity and con- 
venience of the electrical drive had been thoroughly tested 
and not found wanting. A further reason in favour of power 
supply from central stations, was that in the future the cost 
of raising capital was not likely to fall much for many years 
and the cost of new plant was not likely to gravitate towards 
cheapness, seeing the high rate of labour in all classes both 
skilled and unskilled. As they were aware, their consumers 
had an interest in their prosperity through a participation in 
the revenue after all outgoings and certain charges on capital 
hitherto not covered had been allowed for, and that would in 
future operate as a reduction in the price of power. Havin 
expressed the hope that some means would be found to avoi 
the closing of the low grade mines in South Africa, and re- 


` ferred to the services of the staff in the war, his lordship 


concluded by paying a tribute to the good work done bv 
Major Bagot, the general manager, Mr. Bernard Price, the 
chief engineer, and the staff generally in South Africa. 

Mr. A. E. HADLEY seconded the motion. 

Replying to Mr. W. C. Clark, a shareholder, the CHAIRMAN 
said it was not possible to sell their war loans and use 
the amount for reducing the debenture debt. It was true 
that the debentures could be puid off at six months’ 
notice, but the premium was 110 and at the present 
moment the board would not be justified in taking any such 
step, ag there was a possibility that the debentures might 
come back from Germany through the Board of Trade. They 
were issued to the German banks because at the time no 
British bank or апу British investors would look at them. 

The report was adopted. 


The Financial Times states that share- 
holders have been called together for 
November 4th to receive a report on the 
condition and prospects of this company. 
No accounts have been published since those down to Decem- 
ber, 1913, owing to the oflicials of the company being com- 
pelled to leave Turkey early in 1915, before the accounts 
for 1914 could be completed. Shareholders will be asked to 
appoint two directors in place of the late Sir George Franklin 
and the late Mr. David Smith. They will also be asked 
to ratify the acts of the directors since the Jast annual meet- 
ing. 

The system was taken over by the Turkish. Government 
in 1915, but after the armistice the general manager and 
expert staff of the company regained possession on December 
2nd, 1918. The company proposes that the receipts and 
expenditure during the working of the system by the Turkish 
Government from March 15th, 1915, to April Ist, 1919, should 
be for the account of that Government, with the obligation 
on its part to pay to the company an indemnity which will 
put it in & position to pay interest to the bondholders and 
shareholders in respect of the said period. The necessary 
claims in this respect have been laid before the competent 
authorities, and 1t 1s hoped that they will receive an equitable 
settlement. The funds available in London since the period 
of the last report and accounts have been utilised for the 
supply of materials for repairs, renewals, and additions to 
the system and other urgent expenditure necessary to conserve 
the interests of the company. The assets in London at the 
present time consists of: Cash at bank and on deposit, 
46.491; investments in War Loans, at cost, £27,795; against 
which there are outstanding liabilities in respect of services 
rendered or materials supplied and work done by contractors 
prior to the war, the exact amount of which it has been 
impossible to ascertain at the date of this report, but which, 
so far as can be estimated, exceeds £60,000. In addition to 


Constantinople 
Telephone Co. 
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these liabilities, the accrued interest on the 6 per cent. 
obligations to July Ist, 1919, amounts to £60,000, a sum 
which, as mentioned above, forms part of the claims formu- 
lated by the company against the Ottoman Government. 
The general manager is of opinion that the revenue now 
being received in Constantinople will be more than sufficient 
to meet the local expenditure. 


— — MEC 


John Brown & Co., Ltd.—In their report for the year 
ended March 31st, 1919, the directors state that on the cessa- 
tion of hostilities arrangements were made for the exchange 
of the shares held by the company in the Coventry Ordnance 
Works for an equal number of shares in the English Electric 
Co., and these works will, in a great measure, be devoted to 
the construction of main generating and other electric power 
plant. The works, however, will remain available for ord- 
nance manufacture as and when required. In addition to the 
Coventry Ordnance Works the English Electric Co. comprises 
Dick, Kerr & Co., the Phonix Dynamo Co., Willans & Robin- 
son, and other companies concerned in electrical productions. 
Sir Charles Ellis has accepted the chairmanship of the com- 
pany, and Colonel Bernard A. Firth and Mr. John Sampson 
are also members of the board. 


Crossley Bros.. Ltd.—It is proposed to increase the 
nominal capital of this company to £2,000,000. Further ex- 
tensions of the Heaton Chapel works are essential to keep 
pace with the demands of the business. The directors have 
purchased the whole of the shares of the Premier Gas Engine 
Co., Ltd., of Nottingham. and a substantial interest in a Bed- 
ford tractor company. The directors of Crossley Bros. pro- 
pose to capitalise £190,104 of the undivided profits and to 
issue & corresponding amount of £1 ordinary shares, giving 
each ordinary shareholder one for every three held. | 


Nairobi Electric Power & Lighting Co., Ltd.—The re- 
port for 1918 gives the share capital at £34,160 issued. De- 
hentures have been repaid leaving £15,000 still outstanding. 
Dividends have again been paid amounting to 10 per cent. 
for the year, less income tax. 


1917. 1918. 
Units generated by water power ... . 1,458,091 779,082 
Units generated by steam power ... 179,899 369,991 
1,637,990 1,149,073 
Motors connected, В.Н.Р. m" 2 e ze 623 
(corrected) 
13,833 14,675 


Lights connected, 40-watts equiv. 


Direct West India Cable Co., Ltd.—Net result of work- 
ing for year ended June, 1919, is a balance of £14,074, 
against 715.225 for the previous vear. After paying 6 per 
cent. free of tax, for the year, £11,374 is to be carried for- 
ward. The cables have worked efficiently during the year, 
but the insulation of the Bermuda-Turks Island section re- 
mains low. Mr. R. J. Hughes has been elected a director to 
fill the vacancy created by the death of Mr. Fred Ward. 


Halifax & Bermudas Cable Co., Ltd.—The net result of 
working for the vear ended June, 1919, is a balance of £26,628, 
against £9697 for the previous year. After paying 6 per 
cent., free of tax, £23,628 is to he carried forward. The 
company’s cable was repaired on November 3rd, 1918, and 
worked efficiently until June 21st, 1919, when it was again 
interrupted; it was repaired on July 22nd. 1919. Mr. R. J. 
Hughes has been elected a. director to fill the vacancy created 
by the death of Mr. Fred Ward. 


Marconi Wireless Telegraph Co. of Canada.— At the 
general meeting, held in Montreal. on September 17th, it 
Was agreed that the capital be reduced from $5,000,000 to 
$3,750,000 by reducing the par value of the issued shares 
from $5 to $2.50, and authorising the issue of 500.000 addi- 
tional shares of $2.50 each, and that the directors of the 
company be authorised to issue all or апу part of the said 
500.000 additional shares as they may deem advisable for 
carrying on the business. 


Schmidt Superheating Co. (1910). Ltd.—The Public 
Trustee is inviting tenders for the purchase of 30.000 “А” 
ordinary shares of £1 each, fully-paid. in this company. vested 
in him as custodian by an order made by the Board of Trade 
under the Trading with the Enemy Amendment Act, 1916. 
Tenders have to be delivered by September 27th. 


Shawinigan Water & Power Co.—Dividend of 1} per 
cent., or at the rate of 7 per cent. per annum on the com- 
mon stock, for the September quarter. 


Manila Electric Railroad & Lighting Corporation.—Divi- 
dend of 14 per cent. for the September quarter on the 
common stock. ~ 


Bromley (Kent) Electric Light & Power Co., Ltd.—The 
чо. announce that no interim dividend will be paid 
iS year, 


International Light & Power Co. Dividend of là per 
dent., less British income tax, on the preference shares for 
the quarter ended September. | 

Mackay Companies.—Dividend of 1} рег cent. ($1} рег 
share), less income tax, on common stock for quarter; 


U 


Stock Exchange Notice.— Application has been made 
to the committee to allow the following to be quoted in the 
Official List :— х 

London United Tramways, Ltd.—2,625,000 ordinary shares 
of 5s. each, fully-paid, Nos. 1 to 2,625,000, and 962,841 5 per 
cent. preference shares of £1 each, fully-paid, Nos. 1 to 
962,341. 

Eastern Telegraph Co., Ltd.—Dividend at the rate of 33 
per cent. per annum, less tax, on the preference stock for 
the quarter, and a second quarterly interim dividend of 14 
per cent., free of tax, on the ordinary stock. 


Direct Spanish Telegraph Co., Ltd.—Dividend at the 
rate of 10 per cent. per annum on the preference shares, 
and an interim dividend at the rate of 4 per cent. per 
annum, free of income tax, on the ordinary shares, both 
for the June half-year. 

Eastern Extension, &c., Telegraph Co., Ltd.—Interim 
E for the quarter ended June of 3s. per share, free 
Of tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tue weakness of British Government securities casts something 
of a damper over investment stocks at large. From the way in 
which the public are selling their pi ceed investments, 1t is 
manifest enough that the demand, temporarily at any rate, 
is for more speculative stocks and shares. The sweet sim- 
plicity of Consols consoles’’ no longer, and the public say 
that they cannot afford to take 5 per cent. on their money, 
considering the dearness of everything else. This has its 
effect upon investment markets, such as those with which 
we mainly deal, and the tendency has been to let prices sag. 

Home Railway stocks drop to a level at which they at- 
tracted a little purchasing, but this did not suffice to save 
further sales, and the buyers found that they could get all 
they wanted without bidding enhanced prices. The Under- 
ground group is heavy. Metropolitans have gone back a 

int to 94. The £10 shares of the Underground Electric 

ailways have given way to 3. The company advertises on 
its stations that new trains are being built, more and bigger 
‘buses provided, but the daily traveller on the District line, 
as well as on some of the other Tubes, wonders how it can 
be possible so to increase the service as to meet the demands 
made upon it. All this, however, has little or no effect, so 
far as can be seen, upon net receipts, and therefore the stocks 
are left to languish without investment support. 

The Constantinople Telephone Co. has issued an extremely 
interesting letter to the shareholders, in which the directors 
state that they feel the earliest opportunity should be taken 
of summoning a meeting of the shareholders. In accordance 
with the requirements of the articles, this meeting must be 
held in Constantinople, and it is convened for November 4th 
next. The company proposes that the receipts and expendi- 
ture during the working of the system by the Turkish Govern- 
ment from March 15th, 1915, to April Ist, 1919, should be for 
the account of that Government, with the obligation on its 
part to pay to the company an indemnity which will put it 
In a position to pay interest to the bondholders and share- 
holders in respect of the said period. The necessary claims 
in this respect have been laid before the competent authori- 
Hes Hd it is hoped that they will receive an equitable settle- 
ment. 

Cable securities are going ahead. Rises have occurred in 
Eastern Extensions, Westerns, Globe ordinary and prefer- 
ence, and the market throughout is a strong one. Jobbers 
admit that they have very little stock with which to supply 
the buyers, and it is therefore easier to get a good price as a 
seller than it is to deal satisfactorily as a buyer. The recent 
dulness that overhung the market, as a result of what might 
happen under post-war conditions of aeroplane competition, 
is passing away, and, as we ventured to point out at that 
time, it is now recognised that plenty of scope exists for all 
classes of cable business. 

Marconis have fallen away to 5 3-16, and there seems to be 
no staying power in the market for the time being. It is 
still said that Italian shares are coming out, which is not 
unlikely, having regard to the position of exchange between 
this country and Rome. Foreigners abroad who sell their 
stock are paid in British currency, which, of course, com- 
mands a high premium abroad. To this reason may be attri- 
buted the weakness of Brazilian Tractions, which have fallen 
24 to 58 on account of sales from France and Belgium, where 
the shares are widely distributed. The recent favourable 
effect produced by the report has worn off, but, of course, it 
is likely to tell again as soon as the stream of realisations 
comes to an end. 

Home electricity shares are a rather better market, on 
account of the attention which has been called to the cheap- 
ness of the leading issues. Whereas a week or two ago it 
was difficult to sell shares at all. there is now a firmer appear- 
ance about the market and a little actual buving. This has 
raised City of London ordinarv to 114 and the preference to 
93, while a fair number of Charing Cross shares, Westmin- 
stere and others changed hands this week. Оп the other 
hand, London Electric preference weakened fo 33, at which 


408 


THE ELECTRICAL REVIEW. [Vol 8s. 


No. 2,183, SEPTEMBER 96, 1919. 


the yield on the money is over 81 per cent. The manufac- 
turing group is quiet. British Westinghouse preference have 
risen 1-16 to 33. The company announces that it will hence- 
forth be known and carry on business as the Metropolitan- 
Vickers Electric. Co., Ltd. A good deal of business is going 
on in the ordinary shares on the basis of 35s. Siemens were 
run up to 205. üd., but came back to 27s. 9d. Unusual 
activity developed. Rumours were woven around amalgama- 
tion possibilities. А lot of shares came out on the advance. 
Babcock & Wileox fell back to 54. on the iron strike in the 
North, which had the effect of causing slight declines in 
shares of Various other engineering and kindred companies. 
The armament group is quiet. Vickers are a little lower at 
345. 9d., but interest in this group has shrunk to a low ebb. 
The same remark covers the rubber share market, where the 


failure of the produce to continue its naprovement led to a 


cessation o£ demand, and a general falling off in the values of 
the shares which were run up over-rapidly a fortnight ago. 
A muning sensation in the case of Hainpton Properties, where 
the price has risen from threepence to two guineas in about 
à month, caused some inquiries for Kalgoorlie Electric pre- 
ference, the price hardening to 4s. 

Rio Tramways first mortgage bonds have eased off to 914, 
and the Mexican group is weak, with Mexico Tramway 
common shares 24 down at 37}. Para Electric Railways fell 
to 82, and the preference to 4, although, on the other hand, 
Anelo-Argentine ‘Tramways 5 per cent. debenture stock 
braced up to 643. Calcutta Trams at 53 are 3 down. The 
preference keep steady at 33. British Electric Tractions have 
not changed hands for some ten days, when a bargain was 
done at 4l. Underwriting arrangements have been in pro- 
gress in connection with an issue of £120,000 7 per cent. non- 
cumulative preference 
Electric Supply and Traction Co., Ltd. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELmornmiciTY CoMPANIRS 


Dividend Price 
— — Вер. 23, Yield 
1917, 1918. 1919. Rise or fall, p.c. 
Brompton Ordin oe eo 10 8 6 — £6 13 4 
Oharing Cross Ordin nary oe 4 4 21 — 1 6 6 
do. do. do. "Y Pret... t 4% В = 710 0 
Chelsea.. ee ee oe ee b 8 R — 5 0 0 
City of London 8 8 14 + { 619 2 
do. do. 6 per ‘cent, Pret. . ve 8 6 9g + кво 
County of London .. 3 1 Y? — 711 6 
do. do. 6 per cent. Pref, 6 6 9i ~ 6 9 9 
Kensington Ordinary T ^. 7 8 6 — 600 
London Eleotrio  .. Nil Nil 1} => Nil 
Metropolitan .. өө 4 b B. — 8 6 8 
o. t per cent. Pref, .. 44 ч 374 — 17 1 2 
Bt. James' and Pall Mall .. #8 9 10 6$ — 8 8 4 
South London ee 6 b 214 — тв 6 
Воп Metropolitan Pref, . % ii 7 7 1 — 700 
Westminster Ordinary... we 9 8 5 — 8 0 0 
ITELRORAPHS AND TRLEPHONBS, 
Anglo-Am, Tel. Pref, ee . 6 6 96 — 6 5 0 
do. Def, T T là 88/8 221 — 7 9 0 
Chile Telephone ee zo B B 64 — 618 6 
Cuba Bub. Ord. ee о — 17 1 104 — „6 18 4 
Eastern Extension .. ae ee 8 8 16: + d *5 2 6 
Eastern Tel. Ord, .. © ә» В 8 1504 — *5 0 4 
Globe Tel. and T. Ога, .. ee 1 8 16; +h % 4 0 
do. do. Prein. 6 6 104 + à 5 17 1 
Great Northern Pol. T oe 22 22 254 — 714 65 
Indo- European oe oe ee 13 18 4 1% — 6 18 10 
Marconi T S 20 25 Da — 4 416 6 
Oriental Telephone Ord. .. .. 16 10 21 - 4 9 U 
United R. Plate Tel. өлө oe 8 8 d. == * 1 7 
West India and Panama .. oe ШЗ 18 173 — 64 15 3 
Wostern Telegraph ee ә 8 8 168 +3 "417 9 
Номи Rais, 
Centrs! London Ord, Assented .. 4 4 о — 4 11 1 
Metropolitan . sis za 1 1} 24 —1 5.4 4 
do. Dfatriot. а .. Ni Nil 414 = Nil 
Underground Electric Ordinary.. Nil Nil B — {1 Nil 
do, do. T ee Nil Nil 8/3 — Nil 
do. do, Income 4 b 93ixd — % 7 0 
Fok RI Trams, ёс. 
Adelaide Sup. 6 per cent. Pref, .. 6 8 4» —. 813 4 
Anglo-Arg. Trams. First Pref, .. 58 МІ 8 — e» 
do. do, and Pref, ee — тин 27 — — 
do. do. 6 Deb... T b b 644 +1 715 0 
Brazil Tractiong — .. eese ee — = 58 — 23 = 
Bombay Electric Pref.  .. 6 6 124 — 418 O0 
British Columbia Elec, Rly. Pice. б б Бә — 9 110 
do. do. Preferred Nil 23 id — 5 7 о 
do. do. Deferred Nil Ni з = Nil 
do. do. Deb. 4 4 543 — 7 16 0 
Mexico Trams 6 percent. Bonds. Nu Nil. 55 — Nil 
do. 6 per cent. Bonds. Nil Nil 454 — Nil 
Mexican Light Common .. ee Nil Ni o Bes — Nil 
do. Pref. - es Nil Nil 4RÀ — Nil 
do, lst Bonds.. SO Nil Nal 603 — = 
MANUFACTURING | COMPANIES. 
Babcock & Wilcox .. 1656 16 85 — i 4 59 
British Aluminium Ord, .. T 10 10 I! — 5 18 4 
British Insulated Ога, .. ee 25 124 2, — 6 1 0 
British Westinghouse Pref. we 74 8 ug + „. 414 8 
Oallonders .. P as ee 25 25 Hd — 18 7 0 10 
до. 64 Pref, ее oe ее 5 63 ot — 8 8 10 
Castner-Kelloer ee ee ee 95 20 21 — 8 0 0 
Crompton Ord. x zs oe 7 10 21/6 — 9 6 0 
Edison- Swan, A T — — lg — 600 
do. do. b percent, Deb, ee 4 b tly — 6 2 9 
Electrio Conatruction oe we 10 10 là — B18 0 
Gen. Elec. Prof,  .. se oe ü 63 1 — 6 10 0 
do. Ord, aa - T 10 10 4 — 95 0 0 
Henley „ ee КР Se yb 26 P NE -~= 6 8 0 
do, 44 Pret.. x oe s 4А 44 Н BA 644 
India-Rubber.., ee oe ee 10 10 17 — 965 17 8 
Rlemens Ord... "о, 2 10 2779 — % Б 0 
Telegraph Conn.. 20 20 2b - *411 0 


*Dividends paid {ree of Income Tax, 


(convertible) shares in the Indian 


MARKET QUOTATIONS, 


lT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, September 23rd. 


IFortnighe's 
CHEMICALS, 40. Pree Ins. or Dee. 
e Acid, Oxalic.. ee en ee per lb. 1/5 ee 
a Ammoniac Bal * per ton £50 pos 
a Ammonia, Muriate (large crystal) ii £w d 
a Bisulpbide of Carbon  .. oo " e = 
a Trax. eo ee ee " avy ae 
a Copper Bul hate ee ee eo ” KA? км 
a Potash, Chlorate ..  .. . per lb. 1A ee 
a „ Perchlorate sE w6 » м8 .. 
a Shellac ео m? per owt. £2t 10 ae 
a Sulphate of Magnesia.  .. рег ton asb ee 
a Sulphur, Sublimed Flowers ‘i 425 m 
a Lump .. T oe ” xn A 
а Soda, Chlorate -.. . ce per lb. ëd, e 
a „ Crystals ee per ton Love: oe 
a Sodium Bichromate, casks ee per ib. eo ee 
METALS, &c. 
g Babbitt's Metal Ingots .. per ton 488 to £292 ee 
e Diasd ruiou metal %0 lr basis) мос iD. ajly ee 
c „ Tubes (solid drawn) ёў " 1/2 ee 
c Т Wire, basis ee ee oe ца 
c Copper Tubes (solid drawn) ji 1/7 .. 
g » Bars (best selected) .. рег ton £110 oe 
g TI Bheet ee oo ee LT) #140 °з 
g Т. Rod .. eo " 4116 
d „  (Blectrolytic) Bare и 41:0 
d M [TI Sheets oe oe £154 
d „ " Wire Rods "n 421 
d n H.O. Wire per Ib. 2434 
f Ebonite Rod.. ee oe oe n dı- те 
39 Sheet ee ee ee "н 4/6 ee 
n German Silver Wire У 45 we 
h Gutta-percha, fine.. ee өө " 10/- to Ly. oe 
A India-rubber, Para fine .. ee " 2/24 ' |^ өө 
i Iron Pig (Cleveland warrants) .. per ton Non. | oe 
" Wire, galv. No, 8, P.O. qual, ТІ 442 oe 
g Lead, English Pig oe oe ee Т 426 15 10/- 1ас, 
g Meroury per bot, £24 to 4 44 10 oo. 
e Mica (in original oases) small . ee per lb, уа. w 4,6 eo 
€ n n „„ medium " 5/ tu Luy- es 
e . e large i 12,6 to 25-/& up. m 
g Phosphor Bronze, Вр castings a 1/53 to 1/74 ЗА 
g " „ rolled bars & rods b 4[- Vo 3/4 ee 
g „ rolled strip & sheet з | 2/1 to 2/0 ve 
4 Bilioium Brouze Wire .. .. per ib, | 19 PT 
: Bteel, Magnet, in bars oo oe per ton | oe ' ee 
z Tin, Block (English) , өө T 10 | £274 to £275 & dec. 
Wire. Nos. 1 tot e» per ld. 48 
" White Anti-[riction Me tals — . per ton 460 to 4292 oe 


— — E 


Quotations supplied by— 


g Janes & Shakespeare, 


а a. Boor & Oo. 
A Базага Till & Оо, d 


d Frederick Smith & Uo, i bolung & Lowe. 
e }'. Wiggins & Sons. ES 4 Kicuard Johnson & Nephew, Led, 
F India-Rubber, Gutte-Percha and пл b. Urmiston & Sons. 

Telegraph Works Oo., Ltd, г W. F. Dennis & Co, 


Electric Traction in the U.S. A.— The power demand for 
the electrical operation. of the steam railways in the United 
States in 1914 would amount to 37,200 million units per 
annum, and would require 40 million tons of coal. ‘Lhe coal 
equivalent of the соа and oll actually burned as fuel was 
140 nullion tons, eo that the electrification would achieve the 
saving of 100 million tons per annum. According to the 
General Electric Review, on locoinotives for freight and elow- 
speed passenger service it is probable that geared motors 
mounted directly on the axle will be continued; for high- 
speed passenger work the motors would be preferably ot 
gearless design. The collection of current presents no great 
difficulties, and tests show that no arcing 1s produced when 
collecting 3,000 amps. at JU miles an hour, or even up to 
60 miles an hour. ö 

The Manufacturers Railway System in St. Louis (Mo.), a 
private terminal railway with about 24 miles of track, hand- 
ling 00,000 freight cars annually, 1s being electrified through- 
out. The electric locomotives, which are smaller than the 
steam locomotives formerly employed, weigh 83 tons each, 
and are capable of hauling a 1,600-ton train (40 loaded cars) 
at 15 miles per hour. The cost ‘of the change will be $200,000 
for the poles, trolleys, Ke., and $400,000 for віх locomotives. 

The Electrice Raihe И Journal for May 3rd last publishes a 
table in which the 1912 and 1917 census statistics for electric 
railways in the United States are divided on a geographical 
basis. The largest growth in eingle track, cars and power 
output was in the West-North-Central and West-Sonth-Cen- 
tral sections. Wages generally increased more rapidly than 
employés, to the last de;ree in the Mountain section. The 
passenger gains were heavier in the East than in the West; 
the car-mjles heavier in the West than in the East. In all 
eections, the Operating expenses increased faster than the 
gross Income, and in the West and the South thie was true 
of income deductions. ‘The best financial resulta were obtained 
by the South Atlantic States, 
England, Mountain, and Pacific groups. 


and the worst by the New 
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Exports and Imports of Electrical Goods during May, June, July, and August, 1919. 


THE official returns of electrical business for the four months of 
May, June. July, and August, 1919. show considerably increased 
export values as compared with the previous four months, the 
figures for electrical exports showing an increase of £1,173,555 for 
the period under review. The totals are as follows :—May, 
£671,824 ; June, £618,115; July, £727,041; August, £872,649 ; 
total, £2,789,629 ; as compared with—January, £390,210 ; February, 
£326,658 ; March, £420,452; and April, £478,754: a total of 
£1,616,074. 

For comparison we give the figures for electrical exports for the 
first eight months of 1917, 1918, and 1919 :— 


January to January to January to 
August, 1917. August, 1918. August, 1919. 
23,158,594 22,102,671 24,405,703 


or a monthly average of, roughly, £395,000 for 1917, £263,000 in 
1918. and £550,000 in 1919. 

The returns show an increase in electrical exports for the eight 
months of 1919, of £1,247,109, as compared with 1917; and an 
increase of £2,303,032, ав compared with 1918. Increases in values 
are shown in all the items with the exception of carbons and 
batteries, the principal improvements occurring in insulated wire, 
an increase of £570,000; machinery, £275,000; telegraph 
material, £200,000 ; and electrical goods, £110,000. 

The electrical imports for the past four months totalled £629,866, 


—— = eee ee — "ETE, 


а reduction of about £6.000 over the previous first four months of 
the year (January to April, £635,579). 

The import figures for the first eight months of 1917, 1918, and 
1919, are as follows: 


1917. 1918. 1919. 

January .. . £309,381 £212,434 £97,292 
February...  ... 183,92 163,788 178,384 
March ..  .. 286,921 200,966 163,269 
April  ..  .. 235,985 87,164 196,634 
May 2. 2236, 799 102,316 190,520 
June. 186,888 156,311 128,117 
July... 218,741 152,091 191,002 
August. 179,901 116.656 120,237 
£1,837,091 21,191,726 21, 265,445 


showing a monthly average in electrical imports of £230,000 in 
1917, £149,000 in 1918, and £158,000 in 1919. 

The re-exports of foreign and Colonial electrical material fluctuate 
considerably in value, and attained fairly high levels in May and 
July, the figures for the past eight months, up to and including 
August, are :—January, £5,115 ; February, £11,255 ; March, 88,105; 
April, £6,095; May, £24,968; June, £6,316; July, £17,083; 
August, £9,871; a total of £88,811, or a monthly average of ap- 
proximately £11,000. 


May. June. July. August. 
«— — ——— A — — b —ä—ͤ— 7 ~ 3535 T ———À—— 
Exports. Importe. Re-exports. Exports. Imports. Re-exports. Exports. Imports, Re-exports. Exports. Imports. Re-exp’ta, 
Electrical goods ... 101,252 $5,178 16.249 107,452 8,916 3,330 92.935 39.065 1,284 130,963 43,892 4,343 
. Insulated wire . 171,021 1,117 816 200,058 — 99 194,865 1,982 — 241,125 1,316 42 
Glow lampe i 15,472 54,940 5,019 17.111 15.798 395 17,992 6.596 379 13,114 1,618 17 
Are do. & parts ... 249 7,726 122 513 3.197 — 132 8.095 58 437 8,329 — 
Batteries ... 40,815 4,092 79 33,675 7,049 — 25,002 2,270 2 42,203 2,636 80 
Meters ee 23,914 4,311 59 11,553 2,035 14 19,307 3.279 80 33,524 3,365 118 
Machinery . 123,958 66,670 633 131,579 57,755 1,647 206,432 90,771 743 993,476 47,955 2.407 
Carbons .. R 692 4,639 65 285 1,171 21 1,597 3,113 81 1,092 1,967 680 
Teleg. &telep. mat'l 91,421 11,847 1,926 115,889 38,186 910 168,479 35,831 14,456 186.715 9,159 2,184 
Totals ... £571,424 £190,520 £24,968 £618,115 £128,107 £6,316 £727,041 £191,002 £17,083 £872,049 £120,237 £9,871 
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THE BRITISH ASSOCIATION. —III. 


Fuel Economy. : 


Second Report of the Committee.—Prof. W. A. Bone (Chair- 
шап), Mr. II. James Yates (Vice-Chairman), Mr. Robert 
Mond (Secretary); appointed for the Investigation of Fuel 
Economy, the Utilisation of Coal, and Smoke Prevention. 


(Abstract.) 


Soon after the Committee had drawn up its first report in 
1916, the Government, having at length realised the umport- 
ance of the problem of fuel economy, appointed what after- 
wards became the Coal Conservation Committee of the 
Ministry of Reconstruction, under the chairmanship of Lord 
Haldane. Seven of the then members of this Committee 
were invited to serve on the Government Committee, which 
ultimately issued its report and concluded its labours in 1918. 
One of the first acts of the Coal Conservation Committee was 
to memorialise the Advisory Council (afterwards the Depart- 
ment) of Scientitic and Industrial Research as to the need 
of a Chemical Survey of British Coaltields, a proposal which 
originated with this Committee, and had already been 
strongly urged in its first report. 

On November 2nd, 1916, an informal conference was held 
at the Board of Education between representatives of this 
Committee and of the Advisory Council, with a view to 
arriving at some mutually satisfactory arrangement whereby 
the work of the Committee would be taken over and con- 
tinued under the ægis of the new Department of Scientific 
and Industrial Research. It was then represented, on behalf 
of the Advisory Council, that it was its intention to set up, 
in the near future, a new Standing Committee on Fuel to 
organise and carry out, with adequate financial provision, the 
various lines of research already recommended by this and 
Lord Haldane's Committee, and that it desired to take over 
and incorporate in some way with the proposed new organi- 
sation the more active members of this Committee. Unfor- 
tunately, however, the plan then proposed for so doing 
(which would have been entirely acceptable to this Commit- 
tee) was eventually set aside by the Department, which, in 
February, 1917, established its own Fuel Research Board on 
а different basis. As it soon became clear that the new Board 
did not desire any assistance from an outside Committee, no 
basis of co-operation could be arranged, although the Com- 
gnittee had intimated to the Director of Fuel Research its 
willingness to collaborate. 

For a period of a year afterwards the Committee did not 
meet, and its work was suspended. In October, 1918, how- 
ever, in response to & widespread and growing feeling that 
there was need of an organised body of independent ecientific 


opinion that could be brought to bear, in the public interest, 
apon any proposals for research of public policy with regard 
€o fuel, the Committee resumed its labours. The recon- 
stituted Committee comprised thirty instead of (as formerly) 
forty-five members, and the number of the Sub-Committees 
was reduced from five to three, each with its own chairman 
and vice-chairman. Finally, an Executive Committee of 
twelve members was appointed. In view of the vastness and 
complexity of the manifold issues involved in the present coal 
situation, the Committee decided to postpone presenting any 
final report until some future year. The present report is, 
therefore, of an interim nature. 


COAL OUTPUTS AND PRICES SINCE 1913. 


In its first report the Committee drew attention to the vital 
importance of relatively cheap coal to the nation's industrial 
prosperity, and stated that, for some years before the war, 
the average price of coal at the pithead had been decidedly 
on the up-grade, a tendency which might be expected to 
continue at an accelerated rate. As the result of circum- 
stances created by, or arising out of, the war, the average 
pithead price of coal has already almost trebled since the 
year 1913, and is likely to rise still higher, a matter of most 
serious concern to the whole nation. Relatively cheap coal 
is a fundamental necessity to the maintenance, not only of 
our great iron, steel, engineering, shipbuilding, and textile 
industries, but of our shipping trade and sea power. 

The great need of the moment is that the true facts of the 
situation shall be brought home to all sections of the com- 
munity. The committee, therefore, draws attention to the 
following comparative data concerning the movement of coal 
prices in Great Britain and the United States during the 
war period. The figures are all derived from official, or other 
equally reliable sources. 


OUTPUTS OF COAL AND AVERAGE PITHEAD Prices IN GREAT 
BRITAIN. 
Annual Output Average pithead 


Total Output. per person price per ton. 
Year. Million Tons. employed. s. d. 
1913 287.4 260 10 1 
1914 265.6 2 10 0 
1915 253.2 270 12 6 
1916 256.3 260 15 7 
1917 218.0 247 16 9 
1918 227.7 232 (24 0)* 

* Estimated. 


The upward tendency of prices has continued since the 
close of 1918, and consumers will have to face an all-round 
increase of 6s. per ton during the coming winter. 
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The committee views with concern the recent rapid decline 
of the annual outputs per worker employed in British mines. 
This downward tendency was peculiar to British mines. 

During the war the British outputs continued to fall at an 
alarming rate, until in 1918 they reached the low level of 
932 tons per worker employed. In marked contrast to this, 
the American figures continued to rise at an accelerated rate 
until in 1917 they reached the phenomenal record of 768 
tons per worker employed. 

American fuel prices have fallen to a level considerabl 
below those ruling in this country, a circumstance which 
gives American manufacturers a great initial advantage over 
our own. 


RESEARCH ON THE CHEMISTRY OF COAL. 


Since the previous report, Prof. Bone has continued to 
direct the research work upon the chemistry of coal at the 
Imperial College of Science and Technology, London, which 
he originally undertook in 1916 at the instance of the com- 
mittee. 

In connection with the question of the organisation of 
systematic investigations upon the chemical characters of the 
principal British coal seams, the committee reiterates the 
opinion expressed in its first report, namely, ‘‘ that the re- 
sources, both of existing laboratories which have been estab- 
lished in this country for the special investigation of fuel 
problems, and of other laboratories where the technique of 
the subject has been developed, might be utilised more than 
they are in this connection, and that the time is ripe for the 
organisation of a scheme of systematic co-operative research 
aided by national funds in which all such laboratories may 
participate.“ 

The committee regrets to say, however, that, notwith- 
standing the establishment of the Fuel Research Board, with 
large funds at its disposal, no attempt has apparently yet been 
made to organise any such comprehensive scheme as was 
recommended in 1916; and it wishes again to impress upon 
both the public and the Department of Scientific and Indus- 
trial Research the danger of sterilising fuel research by a 
policy of over-centralisation. On the contrary, it is of the 
opinion that what is most needed is a broadly-planned policy 
which will aim at stimulating and assisting experimental 
work on the chemistry of coal, fuel economy, and cognate 
subjects everywhere throughout the whole kingdom. 


FuEL CONSUMPTIONS IN THE IRON AND STEEL AND OTHER 
INDUSTRIES. 

The committee is actively co-operating with the Iron and 
Steel Institute in promoting fuel economy in iron and steel 
works. The committee has also been in touch with the 
Federation of British Industries with regard to the setting-up 
of an organisation for promoting fuel economy in industrial 
establishments generally, and for helping manufacturers by 
. expert guidance on matters connected with the use of coal. 
The question was referred to a special Committee of the 
Federation, which reported to its executive that it was in 
the province of the Federation to initiate a scheme, which 
it hopes shortly to do. 


ELECTRIC Power SUPPLY. 


The Committee has had under consideration the recent 
reports of various Government Committees upon the question 
of the reorganisation of public electric power supplies in 
Great Britain, which is now engaging the attention of Par- 
liament. Whilst recognising the need of such reorganisation, 
and gene:a:'¥ approving (a) of the proposed division of the 
country into areas in which the authorities dealing with the 
generation and main distribution of electricity shall be co- 
ordinated, and (b) of standardising in each of such areas the 
frequency and voltage of the main transmission and dis- 
tribution system, the committee desires to reserve any expres- 
sion of opinion as to the best means of carrying out the 
needed reform until the Electricity Commissioners have been 
appointed and their specific recommendations for the various 
areas have been published. 


Future STANDARDS OF PusLic Gas SUPPLIES. 


The committee has had under consideration the report 
issued on January 29th, 1919 (Parliamentary Paper, Cmd. 
108), by the Fuel Research Board in reply to the inquiry of 
the Board of Trade as to ‘‘ What is the most suitable com- 
position and quality of gas and the minimum pressure at 
which it should be generally supplied, having regard to the 
desirability of economy in the use of coal, the adequate 
recovery of by-products, and the purposes for which gas 1s 
now used.” 

Recognising that the said report opened up important and 
far-reaching questions of public policy with regard to the 
manufacture and distribution of town's gas, the executive 
referred the whole matter for detailed consideration to a sub- 
committee. The conclusions of this sub-committee were 
formally adopted by the committee as a whole, and incor- 
porated in the report as the findings of the committee on 
the subject. | 

The committee generally agrees that, provided (a) that 
simple and effective means or apparatus could be devised, 
and put in general operation, for determining the heat units 
actually received by each individual gas consumer throughout 
the kingdom, and (b) that certain other conditions were 
assured, it would be more equitable to charge the consumer on 
a basis of beat units than on one of '' cubic feet SEA RR 

The committee also agrees generally with the Fuel Re- 
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search Board’s recommendations as to (a) the maximum limit 
of 12 per cent. of inert constituents, and (b) the minimum 
pressure of two inches of water in the gas at the exit of the 
consumer's meter. | 

From information supplied to the committee it would 
appear that the average gross calorific values of the gas 
supplied during the year 1913 in six of the largest cities of 
Great Britain ranged from 620 to 510 B.TH.U. ‘Lhe proposal 
of the Fuel Research Board that in future gas undertakings 
may be allowed to supply, at their sole discretion, gas of 
any calorific value between 400 and 500 B. TH. U., ought to be 
very carefully scrutinised in all its bearings, especially as it 
involves a considerable dilution of the old coal gas by 
" water gas," with consequent much higher carbonic oxide 
and lower methane contents. 

Its high carbonic oxide content makes water gas a poisonous 
gas, and, owing to its high hydrogen and low methane con- 
tents, its mixtures with air are very liable to back-fire. For 
these reasons it is not a desirable gas for domestic uses 
unless largely diluted; and any large admixture of it with 
coal gas in public supplies would undoubtedly add materially 
to the dangers of carbonic oxide poisoning and of gas explo- 
sions in houses. 

The 1899 committee, having in mind the nature of carbonic 
oxide poisoning and the faulty character of gas pipes and 
fittings in the poorer class of houses, considered that the 
carbonic oxide content of & public gas supply should in no 
circumstances be allowed to exceed 90 per cent., and only 
exceptional 16 per cent. The Fuel Research Board's re- 
commendations would allow of a gas company distributing a 
40 per cent. coal gas plus 60 per cent. water gas mixture, 
containing between 27.0 and 30.0 per cent. of carbonic oxide. 

The committee is unable to agree with the Fuel Research 
Board's apparent endorsement of the proposition that the 
relative values of different grades of gases are strictly pro- 
portional to their calorific values. The chemical composition 
of the gas is not & matter of indifference to the consumer, 
and the cumulative results of 40 years of scientific research 
on the subject prove that the fundamental properties of the 
explosive mixtures formed by different combustible gases 
with air, arising from their own peculiar chemical characters 
апа modes of combustion, do affect profoundly their uses for 
power and heating purposes. 

Hitherto the public has been accustomed to using a gas 
containing 30 per cent. or more of methane, and it is impor- 
tant that such proportions shall not be unduly diminished. 
Accordingly the committee would urge the adoption of 20 
per cent. as & minimum methane content in a public gaa 
supply intended for domestic consumption. 

The gas might be sold (as proposed by the Board) on a 
thermal basis, subject to the following provisos : — 

(a) That its methane content shall not be less than 90 per 
cent., its carbonic oxide content not more than 20 per cent., 
and its content of inerts not more than 12 per cent. 

(b) That its gross calorific value per cubic foot at 60 deg. 
IF. and 30 in. barometer shall not fall below 450 B. TH. u. 

The committee hopes that scientific men generally will 
strongly support the important recommendation made in 
€he Board's report in regard to sulphur purification. The 
time has surely come for legislative action in the direction 
of making such sulphur removal generally compulsory for all 
large gas undertakings. 


DISCUSSION. 


In the absence of the chairman of the committee, the 
report was presented by Mr. R. Mond, who said that the 
conunittee was of opinion that all the coals in Great Britain 
should be carefully examined and classified, so that they 
would know exactly the best uses to be made of therm. Being 
anxious that there should be a survey of the coalfields of the 
country, the British Association Fuel Economy Committee 
had approached the Fuel Research Board with a view to a 
certain sum being set aside for the purpose, as it was beyond 
the means of the committee to do that work. That work was 
more important to-day than it was a few years ago, and the 
committee was anxious, in spite of the recalcitrant attitude 
taken up by the Fuel Research Board, that it should be 
driven home that a real survey of the collieries of the country 
could easily be made by the nation, or it might be done by 
the coal industry; it certainly was not a thing which should 
be done by a committee of chemists. 

Sir Ropert HaprrErD, F. R. S., said that in his own com- 
pany's works they had thought that they knew а good deal 
about fuel combustion, and that they were using coal economi- 
cally, but when they called in a real scientific man on the 
subject the result was that in a couple of vears they were 
able to save ten times the amount. He did not think there 
could be a more striking example of applied science to industry 
than that. He had brought this question of fuel economy to 
the notice of the Iron and Steel Institute, which intended to 
devote a whole day to the discussion of it at its autumn 
meeting. He had also brought it before the Federation of 
British Industries, which represented some 2,000 firms, and a 
committee had been formed bv the Federation with a view 
to going into the matter. This committee had already met 
on а number of occasions, and a valuable report would shortly 
be presented which he believed would result in further 
economies. It was of the highest importance to study the 
question of fuel efficiency, because there were hard times 
ahead. There was no doubt that the country had been very 
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wasteful in the past, and in America the waste was рго- 
digious. A walk round the works would often expose little 

ints, and suggestions might come from those handling 
urances which could be applied to produce further economy. 
He had found by walking round among the men and stimulat- 
ing their interest, that they were only too willing to help in 
matters of economy. His experience had been that given 
proper interest, the workman was always ready to help his 
employers. The Research Board was spending a good deal 
of money, and it was time it gave a little light upon what 
it was doing. 

Mr. C. E. STROMEYER said some very wild statements had 
been made. For instance, a Cabinet Minister had stated that 
the average consumption per H.P. was 7 lb. of coal; careful 
nguy however, had shown that the figure was from 2} to 
З lb. In some cases it was more like 2 lb., and it was by 
etatements of this kind that the nation had been misled into 
hoping to get greater economies from power echemes than 
16 was likely to get. In many textile factories there were a 
large дш of small steam engines driving their machinery ; 
they were high-pressure-exhaust engines, but the exhaust 
system was used for heating purposes, and the result was that 
nominally the consumption of fuel was 7 lb., but for actual 
power purposes it was about one-third. In shipyards and 
works of that description where machines had to stand idle 
for long periods, electricity was much more economical than 
steam. In those cases power from a large power undertaking 
was а great advantage, but in the case of factories working 
continuously at a set speed, there could not be a better 
arrangement than to produce the power in the works and 
use it direct. 

Mr. ARNOLD Lupton said he was glad the committee had 
suggested the limitation of carbonic oxide in gas. The intro- 
duction of this poison into our houses was horrible, and if 
it could possibly be reduced he would support the proposal. 

Mr. T. Сбосірем (Gas Light & Coke Со.) agreed that a 
survey of the coal fields of the country was most important, 
because it would assist in getting the coal specially needed 
for gas manufacture and other special purposes. With regard 
to gas supply, he, and the gas industry generally, were 
entirely in sympathy with the policy of producing gas at the 
lowest possible cost consistent with reasonable safety. The 
Interests of the consumer were also the interests of gas 
suppliers. It would be impossible to supply gas economically 
if there was any stipulated composition to adhere to. Gas 
manufacturers were great economisers of fuel. They not only 
made the best use of it from the thermal point of view, but 
they produced sulphate of ammonia and a large number of 
рш» which were absolutely necessary to the industries 
of the country generally. To restrict inerts would be to 
restrict economy. 

Sir CHARLES Parsons (President of the Association) said 
that the view of Sir George Beilby was that the carbonisation 
of coal had not been successfully attacked on a scientific basis. 
He thought it was far too soon to judge the Fuel Research 
Board. Jt was working hard, and he believed that in about 
@ year’s time good results would be achieved. 

Prof. W. H. WATKINSON said the country should have some 
further information as to why the output of coal had de- 
creased so much in this country and not so much in America. 
He felt that greater economies might be effected by super-gas 
stations than even by super-electrical stations, because he 
believed that the energy required throughout the country 
could be distributed as economically by gas as by electricity. 
In this country there was an objection to central heating, 
but if it were effectively carried out there was an enormous 
eaving to be effected in coal. 

Lieut.-Colonel. WoopaLL (Bournemouth Gas and Water Co.) 
criticised the suggested restrictions upon gas manufacture. 
What this country had suffered from was over-control. All 
that the gas companies asked for was greater freedom to 
carry on their industry not only in their own interests, but 
in the interests of the consumer. At the present time it was 
obvious from the proposals put forward that even the Fuel 
Board did not know what were the best conditions. 

Prof. Н. E. ARMSTRONG, F. R. S., said they all had the 
greatest respect for Sir George Beilby, the head of the Fuel 
Research Board, but there was & strong feeling among 


chemists that Sir George was keeping the research to himself. 


It must, however, be made an open one. The Fuel Research 
Board had taken on the research, and had then warned 
everybody else off; that was absolutely unsound. Ideas were 
not centred in one individual or one centre. His own opinion 
was that tbe gas industry could not exist many years оп 
its present methods; it would be wiped out if it did not 
reform its methods. If Lord Fisher's programme was to be 
carried out it would be necessary to obtain oil from coal in 
this country, but it could not be done with present methods. 
Until the gas industry was combined with a power-producing 
industry they could not solve the problem of using gas for 
heating purposes. Nobody would use gas for lighting pur- 
poses in the future if they could help it. The gas industry 
must be combined with an industry that was producing gas 
and a by-product. Within the past few months he had 
seen an experiment carried out with a ton of a particular 
coal which gave a most magnificent heating fuel, and in 
addition, 18 gallons of tar, 15 lb. of sulphate of ammonia, 
and 8,000 or 9,000 cubic feet of gas. The smokeless fuel 
amounted to 72 per cent. of the original fuel. Sir George 
Beily was & very reticent type of man, and they had got to 
force him to be less shy. 


Geological Section. 


Presidential Address by J. W. Evans, D.Sc., LL. B., F.R.S.— 
(Abstract.) . 


I propose to consider the methods by which the progress of 
geological research may be most effectively promoted, and 
to point out some directions in which I think it possible im- 
portant advances may be made in the early future. 
Many examples could be instanced of the services to geolo- 
ical science by those whose principal life-task lay in other 
irections. Such workers are unfortunately all too few— 
fewer, I fancy, now than they were before the pursuit of 
sport had taken such a hold upon the middle classes, and 
occupied so considerable a portion of their leisure hours and 
thoughts. It seems strange that there are so few of our 
fellow-countrymen or country-women who feel a call to scien- 
tific research. Even if the appeal to the imagination were 
not a sufficient incentive to the cultivation of geology, one 
would have thought its economic importance would have 
been effective. Its intimate bearing on the problems of agri- 
culture, engineering, water supply, and hygiene 1з too obvious 
to need emphasis, and it is scarcely more necessary to oint 
out that all our fundamental manufacturing activities, without 
exception, are dependent on adequate supplies of materials 
of mineral origin. AER | 
It is now recognised that no education in science can be 
considered to be up to university standard if it is limited to 
a passive reception of facts and theories without any attempt 
to extend, in however humble a way, the poundarie of 
knowledge. It is only by the consciousness that he is accom- 
plishing something which has not been done before that the 
student can experience the keen pleasure of the conquest of 
the unknown and acquire the love of research for its own 
eake. At present it is disheartening to realise how few of 
those who have received scientific instruction understand 
the obligations under which they lie of themselves contribut- 
ing to the growth of knowledge. If they have once had the 
rivilege of achieving individual creative work they will hence- 
orward desire to take advantage of every opportunity of 
continuing it. 
At resent the analytical work of the Geological Survey 18 
organised on a very modest scale In comparison with the 
personnel and equipment of the laboratory of the United 
States Geological Survey, though the quality of the work has 
been as a rule in recent years quite as high. ) 
In the absence of facilities for obtaining rock analysis, 
petrological work in this country 1s at present seriously handi- 
capped. This is all the more remarkable in view of the fact 
that these rocks are closely connected with the pneumatolytic 
action that has given us almost all the economic minerals of 
the south-west of England, comprising ores of tin, tungsten, 
copper, lead, and uranium, as well as kaolin. Another direc- 
tion in which the work of the Survey could with advantage 
be extended is in the execution of deep bormgs on carefully- 
thought-out schemes. It seems extraordinary that no ue 
ordinated effort should have been made to ascertain the 
character and potentiality of this almost unknown land that 
lies close beneath our feet, and is the continuation of the 
older rocks of the west and north to which we owe во much 
of our mineral wealth. It 1з true that borings have 2 
put down by private enterprise, but, being directed only by 
the hope of private gain and by rival interests, they ше 
been carried out on no settled pam: and the results an 
eometimes the very existence of the borings have been kept 
ret. . ‚ 
e is to be carried out economically and effectively, 
it must be organised systematically and directed primarily 
with the aim of advancing knowledge. If this aim be well ad 
faithfully kept in view, material benefits will accrue whic 
would never have been thought to be sufficiently probable to 
warrant the expenditure of money on prospecting. ze 18 
obviously only right that апу commercial advantages resulting 
from investigations carried out at the public cost should accrue 
to the State, and, if this principle were adopted, 8 D ure 
by the Government on geologica research on the lines I, an 
suggested would be E eni caste by the minera 
: red available to the community. | 
о every reason to believe that advances 1n sub- 
marine geology will not only be of scientific interest, but о 
bring material benefits with them. # The working of on 
seams and metalliferous veins has been extended с 
bevond low-water mark, and, if evidence should be fort . 
coming that valuable deposits underlie the shallower iss 
of the North Sea at any point, there 1s no reason to doubt 
that mining engineers would find means of exploitin Ше 
Tt seems quite possible that off the shores of Northumberlan 
and Durham there are not only extensions of the neighbour- 
ing coalfield, but Permian rocks containing deposits of eom: 
mon salt, sulphate of calcium (gypsum and an ydrite), 17 0 
above all, potash salts comparable to those at Stassfurt, whic 
have proved such a source of wealth to Germany. bs 
The problem of the structure and nature of the earth's 
interior. inaccessible to us even by boring, would seem at 
first sight to be well nigh insoluble. We can, however, gain 
important information about the physical conditions of the 
deeper portions from the reaction of the earth to the external 
forces to which it is subjected, and still more from а study 
of the preliminary“ earthquake tremours that traverse it. 
These methods are, however, not applicable to the earth's 
crust. Its physical characters appear to be distinct from those 
of the interior, but very little is as yet definitely knowa 
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about them. It seems to be separated from the deeper por- 
tions of the earth by a surface of discontinuity at which 
earthquake vibrations travelling upwards towards the surface 
may be reflected. The main earthquake vibrations appear 
to follow the curvature of the earth, and to be confined to 
its crust, instead of traversing the interior, as is the case 
with the preliminary tremours. In these vibrations a period 
of about seventeen or eighteen seconds is usually predominant, 
and is believed to be due to the natural period of vibration of 
the earth’s crust. There seems, however, to be no warrant 
for supposing that the lower surface of the crust is capable 
of free vibration. The velocity of the propagation of waves 
round the earth's crust, in all probability a complex process, 
is not the same as the true velocity of vibrations passing 
upwards and downward through the earth’s crust. Those 
with & period of about 18 seconds appear to consist partly of 
horizontal vibrations and partly of vertical; the former would 
seem to correspond to waves of distortion, and the latter to 
waves of compression. However, in the present state of our 
knowledge of these vibrations such calculations are only of 
speculative interest. 

It deserves consideration, however, as to how far it may be 
possible to add to our knowledge of the earth's crust by 
experunental work with a view to the determination of sur- 
faces of discontinuity by their action in reflecting vibrations 
from artificial explosions, a procedure similar to that by 
means of which the presence of vessels at a distance can be 
de&ected by the reflection of submarine sound waves. The 
ordinary seismographs are not suited for this purpose; the 
scale of their record, both of amplitude and of time, is too 
small for the nunute and rapid vibrations which would be 
expected to reach an instrument situated several miles from 
an explosion, or to distinguish between direct vibrations and 
those that may arrive a second or two later after retlection 
at a surface of discontinuity. As the cylinder on which the 
record is made would be only in motion while the experiment 
was In progress, there would be no difficulty in arranging for 
a much more rapid movement. At the same time it would 
be desirable to dispense with any arrangement for damping 
the swing of the pendulum, which would be unnecessary 
with small and rapid vibrations, and would tend to suppress 
them. It is possible that it might be better to employ a 
seismograph which records, like that devised by Galitzin 
shortly before his death, variations of pressure expressing 
terrestrial acceleration, instead of one which records directly 
the movements of the ground. It would, however, probably 

be found desirable to substitute for the piezo-electric record 
of pressure employed by Galitzin a record founded on the 
effect of pressure in varying the resistance in an electric 
circuit. This is. in fact, the principle of the microphone and 
most modern telephone receivers, but quantitatively they are 
very unreliable. 'This would not matter &o much for the 
present purpose, where the time of transmission is the most 
important feature in the evidence, but satisfactory results 
even in this respect appear to be given by Brown's liquid 
microphone, from which the record could be taken, if desired, 
by means of the reflection of a mirror, attached to the needle 
of the galvanometer. Evidence of the structure of the earth's 
crust 18 also afforded by observations on the direction and 
magnitude of gravitation which have been carried out in 
considerable detail in India and the United States. At the 
present time the problem of correlating the variations observed 
with the underground structure is onlv in an embryonic stage. 

The same remarks apply to the results obtained by magnetic 
surveys. Apart from the marked effect of masses of magnetite 
in the immediate neighbourhood of the surface, local magnetic 
irregularities appear to be mainly determined by the presence 
of basic igneous rocks, but there seems to be considerable 
room for research as to the relation between these phenomena 
and the form and composition of an igneous intrusion. 

In this review of some of the possibilities of geological 
research І cannot claim to have done more than touch the 
fringe of the subject. In every direction there is room for 
the development of fresh lines of investigation. as well as 
for renewed activity along paths already trodden. 


———— na 


How the Sun Anight have become a Magnet. 
By SIR JOSEPH Larmor. 
Section A.—Mathematical and Physical Sctence.—Abstract. 


The obvious solution by convection of an electric charge, 
or of electric polarisation is excluded; because electric fields 
in and near the body would be involved, which would be too 
enormous. Direct magnetisation is also ruled out by the high 
temperature, notwithstanding the high density. But several 
feasible possibilities seem to be open. 

1. In the case of the sun, surface phenomena point to the 
existence of a residual internal circulation mainly in meridian 
planes. Such internal motion path around the solar axis 
planes. Such internal motion induces an electric field acting on 
the moving matter; and if any conducting path around the 
solar axis happens to be open, an electric current will flow 
round it, which шау in turn increase the inducing magnetic 
field. In this way it is possible for the internal cyclic motion 
to act after the manner of the cvcle of a self-exciting dynamo, 
and maintain a permanent magnetic field from insignificant be- 
ginnings, at the expense of some of theenergy of the internal 
circulation. Again, if a sunspot is regarded as a superficial 


source or sink of radial flow of strongly ionised material, with 
the familiar vortical features, its strong magnetic field would, 
on these lines, be а natural accompaniment; and if 16 were 
an intlow at one level compensated by outflow at another level, 
the tlatness and vertical restriction of its magnetic field would 
be intelligible. 

2. Theories have been advanced which depend on a hypothe- 
sis that the force of gravitation or centrifugal force can excite 
electric polarisation, which, by its rotation, produces & mag- 
netic field. But, in order to obtain sensible magnetic effect, 
there would be a very intense internal electric field euch as 
no kind of matter could sustain. ‘That, however, is actually 
got rid of by a masking distribution of electric charge, which 
would accumulate on the surface, and in part in the interior 
where the polarisation is not uniform. The circumstance that 
the two compensating tields are each enormous is not an 
objection; for it is recognised, and is illustrated by radio- 
active phenomena, that inolecular electric fields are, in fact, 
enormous. But though the electric masking would be com- 
plete, the two distributions would not compensate each other 
as regards the magnetic effects of rotational convection; and 
there would be an outstanding magnetic field comparable with 
that of either distribution taken separately. Only rotation 
would count in this way; as the effect of the actual translation, 
along with the solar system, 1s masked by relativity. 

З. A crystal possesses permanent intrinsic electric polarisa- 
tion, because its polar molecules are orientated; and if this 
natural orientation is pronounced, the polarisation must be 
nearly complete, so that if the crystal were of the size of the 
earth it would produce an enormous electric field. But, great 
or small, this field will become annulled by masking electric 
charge as above. The explanation of pvro-electric phenomena 
by Lord Kelvin, was that change of temperature alters the 
polarisation, while the masking charge has not had opportunity 
to adapt itself, and piezo-electric phenomena might bave been 
anticipated on the same lines. Thus, as there is not complete 
compensation magnetically, an electrically neutralised crystal- 
line body inoving with high speed of rotation through the 
ther would be expected to produce a magnetic field; and a 
planet whose materials have crvstallised out in some rough 
relation to the direction of gravity, or of its rotation, would 
possess a magnetic field. But relativity forbids that a crystal- 
line body translated without rotation at astronomical speeds 
should exhibit any magnetic field relative to the moving 
System. 

The very extraordinary feature of the earth's magnetic 
field is its great and rapid changes, comparable with its whole 
amount. Yet the almost absolute fixity of length of the 
astronomical day shows extreme etabilitv of the earth as 
regards its material structure. 'Ihis consideration would seem 
to exclude entirely theories of terrestrial magnetism of the 
type of (9) and (3). But the type (I). which appears to be 
reasonable in the case of the sun, would account for magnetic 
change, sudden or gradual, on the earth merely by change of 
internal conducting channels; though. on the other hand, it 
would require fluidity and residual circulation in deep-seated 
regions. In any case, in a celestial body residual circulation 
would be extremely permanent, as the large size would make 
effects of ordinary viscosity nearly negligible. 


The Simplex X-ray Apparatus. 

In Section A, mathematical and physical seience, was ex- 
hibited an X-ray apparatus manufactured by Messrs. Newton 
and Wright, of London, a feature which primarily distin- 
guished the apparatus being the fact that all mechanical 
mechanism can be eliminated when the supply current avail- 
able is alternating. For this reason it has been given the title 
of Simplex.“ The first outfits made on this principle were 
the field service sets used by the American Army in France, 
but the apparatus which is now being placed on the market 
is the first to be manufactured entirely in this country. 
The apparatus can only be used with the radiator type of 
Coolidge tube, and the firin now has in course of construction 
a tube holder and protective shield specially suitable for attach- 
ment to this apparatus. 

The elimination of all moving parts from the apparatus 1s 
made possible by the radiator tvpe of Coolidge tube, which 
has the property (between limits) of completely rectifying an 
alternating current, it can therefore be energised by а high- 
tension. transformer without the aid of any mechanical or 
other form of rectifier. The advantages of this will be apparent 
to all X-ray workers, as it means simplicity and compactness 
of the apparatus coupled with the entire absence of noise. 
When a direct-current supply only is available a rotary con- 
verter can be included to produce the necessary alternating 
current; this machine need not necessarily be contained in 
the apparatus itself, but can be fitted in another room. 

In the Simplex No. 1 apparatus, the output obtainable has 
been limited and fixed in quantity, as by doing во it 1s pos- 
sible to make the ећсіепсу of the transformer so high that, 
while keeping the power employed within the linfitations of 
ordinary electric light wiring, X-ravs of very reasonable 
volume can be produced. The apparatus can, therefore, be 
worked from an ordinary lighting socket without any special 
wiring being required, and under these conditions an output 
up to 5 milliamperes at a 5-in. equivalent spark gap can be 
obtained according to the voltage of the supply mains avail- 
able. Owing to the output being a fixed factor it is only 
necessary to vary the time of exposure according to the part 
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of the body which it is required to radiograph, and a simple 
chart is being prepared indicating at a glance the exposure 
required. A copy of this will be supplied with each outfit. 

e apparatus which is at present being made is designed 
in the form of a trolley suitable for hospital ward work, but 
its use is by no means limited to this purpose. it is mounted 
on large caster wheels, and is provided with a pair of handles 
for carrying. The outfit includes а pair of helix reel 
cables, the reel on the cathode side being specially constructed 
to take the twin flexible cable necessary to carry the filament 
current. A milliamperemeter is also provided which is con- 
nected in the transformer circuit at the point of zero potential 
--although reading the current passing through the tube this 
instrument is itself practically earthed, and consequently it 
can be mounted on the cabinet near the control switch in- 
stead of having to be placed near the tube on the highly 


insulated support hitherto required. i 


Radio-Telegraphic Investigations Committee. 
Sm OLIVER LopcEÉ, Chairman; DR. W. H. Eoctzs, Secretary. 
Section A.—Mathematical and Physical Science.—(Abstract). 


DorinG the past twelve months the war-time restrictions on 
wireless telegraphy have continued in operation. A few sta- 
tistical records from British Colonial wireless stations have 
been sent regularly to the committee, and occasional informa- 
tion from other parts of the world has been received. In 
connection with the solar eclipse of May 29th, 1919, the 
committee arranged for the carrying out of experimentson the 
effect of the eclipse on signals transmitted across the central 
line. The British Admiraltv stations at Ascension and the 
Azores transmitted continuously during the transit of the 
umbra across the Atlantic Ocean. Observing etations north 
of the equator were for the most part asked to listen to 
Ascension for at least an hour about the time when the 
umbra passed between themselves and Ascension: observers 
south of the equator were asked for the most part to listen to 
the Azores. Certain selected stations north of the 
equator were asked to listen to the Azores. so as to 
afford check observations upon the variations which 
might be observed in signals passing across the central 
line of the eclipse, and, similarly, selected stations 
south of the central line were asked to listen to Ascension. 


The American station at Sayville also transmitted a pro- 
gramme during a portion of the period of the оре; апа 
arrangements were made for special experiments between 
Darien and the Falkland. Islands, and between an Egyptian 
station and a South African station. The main portion of the 
experiment hinged upon Ascension. The umbral cone passed 
from west to east, and was expected to effect in succession 
the strength in which signals were received at such stations 
as Demerara, Jamaica, the stations on the coast of the United 
States. and Canada, stations in Ireland, England, Francé, 
Italy, in the Mediterranean and Egypt. 


The Limitations of Relativity. 
By W. J. JOHNSTON and SIR JOSEPH LARMOR. 
Section A.—Mathematical and Physical Science.—(Abstract.) 
TRE following propositions are believed to be valid, on the 
basis of a concise symbolic calculus, subject, of course, to 
critical verification. 

(1) If & field of physical activity possesses the two char- 
acteristic properties (1) that the quantities which define it are 
propagated through the sther with a single constant velocity, 
and (п) that translatory uniform convection as a whole through 
the ether produces no modification in the field, then it is neces- 
sarily restricted to the special type of the electrodynamic field 
as formulated by Maxwell. 

(2) A field of gravitation is included as the limiting form of 
such a type when the velocity of propagation becomes very 
great. As like source is now to attract like, the energy of the 
held must be kinetic and not elastic. The question of inter- 
action between a field of gravitation and electric fields or rays 
of light is, of course, a separate and fundamental one, indepen- 
dent of theories of relativity, and is now being put to refined 
test by astronomical observation. 

(3) If time were linked with space after the manner of a 
fourth dimension, relativity in electrodynamic fields would be 
secured as above, but the sources of the field could not be per- 
manent particles or electrons. If physical science is to evolve 
on the basis of relations of permanent matter and its motions, 
time must be maintained distinct from space, and the effect of 
convection must continue to be thrown on to the material 
ene system in the form of slight modification of its 
structure. 


NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Headers are invited te swhmit particulars of new or improved devices and apparatus, whieh will be published 
if oonsidered of sufficient interest. 


The Seewer Pelton Wheel Regulator. 


A new type of spear regulator for Pelton wheels has re- 
cently been introduced by M. Seewer, & Swiss engineer, and 
has been successfully tested at the Zurich Polytechnic. 

As will be seen from fig. 1, which gives a longitudinal sec- 
tion of the regulator attached to a Pelton wheel, the distinc- 
tive feature of the design consists in the use of a series of 
pivoted vanes P inside the nozzle, arranged round the 


Fra. 1.— LONGITUDINAL SRCTION oF ‘‘ SEEWER’’ REGULATOR. 


central spear in the shape of a symmetrical star. By means 
of a simple mechanism the vanes are all equally inclined or 
kept parallel to the axis of the nozzle. In the latter position 
they produce no effect upon the issuing cylindrical water jet 
(fig. 2), which then exerts its maximum force upon the runner 
buckets. The smallest inclination, however, acts upon the 
jet in & remarkable manner, changing it, as shown in 26. 3, 

as 


into э cone, this effect being more and more accentua 


the inclination of the vanes is increased. The deflector used 
1s pierced to pass the cylindrical jet, but on the operation of 
the vanes it intercepts the coned jet, and in this way 
suppresses its action upon the wheel buckets. 

As the vanes only effect the dispersal of the jet without 
reducing the rate of flow, their action does not give rise to 
@ny excess pressures or water hammer in the pipe line. 
Moreover, the reactions of the water on the front and back 
faces of the vanes being balanced, they can turn on their 
axes, and respond almost instantly to load fluctuations, whilst 
the power required to actuate them is reduced to a minimum. 
The maximum inclination of the vanes is 20 degrees. They 
ure actuated by means of the servo-motor s, through the 


`N 


Fic. 3.— JET FORMED WHEN. 
THE VANES ARE INCLINED. 


Fie. 2.—NoRMAL Form] 
OF JET. 


governor R, which also controls the movement of the 
spear through the second servo-motor . Hand regula- 
tion can also be made, if desired, by engaging the hand- 
wheel v with the control spindle through the clutch e. 

When sudden changes in the load occur the two servo- 
motors act together; the one controlling the vanes acts in- 
stantly. that of the spear completing its effect. With only 
small fluctuations in the load the spear servo-motor alone 
comes into play, and the vanes remain inoperative. 

In the Schweizer Bauzeitung of May 3lst and June "th, 
Prof. Prasil. of the Zurich Polytechnic, who supervised the 
tests gives the results with a number of tables and diagrams, 
and reports in favour of this system as constitating a notable 
advance in the regulation of Pelton wheels.—Génie Civil. 
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G. C. A. Lamp Renewers. 


These 8 tools, illustrated in figs. 4 and 5, and manu- 
factured by the G. C. A. MANUFACTURING Co., Pittsfield, Mass., 
U.S.A., enable lamp renewals to be made easily from the 
ground without the necessity of pole climbing or the use of 
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Fics. 4 AND 5.— LAMP RENEWERS. 


ladders. It is claimed that they save expense, time, labour, 
lamps, and delay in renewals, as well as the hazard of injury 
to employés. They are made in two types and four models. 
The series type pulls the socket and lamp together, and re- 
places the refused socket with the lamp, as shown in fig. 4. 
The multiple type unscrews and replaces bulbs having fixed 
осв and an attachment will remove broken bulbs.— Elec. 
Vetus. 
A Tramway Seat Indicator. 

A tramway and omnibus seat indicator, which we under. 
stand has been perfected by Mr. G. F. BALL, 4, Featherstone 
Buildings, High Holborn, London, and 88, Pitt Street, 
Sydney. has been designed to eliminate delay and confusion 
which often occur as the result of the public being unable to 
see the number of vacant seats at the top or outside of these 
vehicles, particularly after dark. By the use of this indicator 
the number of seats vacant is shown clearly in bold figures. 
If no seats are vacant, the figure 0 appears on the dial; if 
figure 7 18 shown and two persons ascend the stairs, the 
figure 5 at once appears, or, conversely, if two persons 
descend, then the figure 9 is indicated. The mechanism 
within the indicator is very simple, strongly constructed, and 
cannot get out of order; it із operated by a slight movement 
of an iron tread on two of the steps. The indicator may be 
fixed at any convenient position or placed flush in the rise 
of one of the steps. The device should materially assist in 
the efficient working of cars; besides the convenience afforded 
to the public it gives the conductor a check on the number 
of passengers outside. 


Roads and Transport Congress and Exhibition.— 
This event has been arranged for November 20th to 27th, at the 
Royal Agricultural Hall. London. The papers to be read include 
the following :—'' The Consolidation and Amendment of the High- 
ways Law," by Н. Hampton Connall; The Conditions Under 
which the Heavier Types of Vehicles may Use the Roads, with 
Special Reference to their Liability for Extraordinary Traffic 
Damages," by Sydney G. Turner; two papers on “The Weight, 
Construction and Speed of Mechanically-Propelled Vehicles in 
Relation to the Construction and Maintenance of Roads —one 
paper to be read by a manufacturer of such vehicles, and the other 
hy a road engineer (Albert E. Brookes, County Surveyor, Durham) ; 
“ Provisions for, and Development of, Traffic in the Future, with 
Special Reference to (а) the Provision of New Roade, (5) Road 
Finance, and (c) Provision of New Transport Services," by W. Rees 
Jeffreys. Among the firms announced in the preliminary list of 
exhibitora are: W. & T. Avery, Ltd.: Edison Accumulators, Ltd.: 
General Vehicle Co. Ltd.: J. & E. Hall. Ltd.; Hadfields, Ltd; 
Ransomes, Sims & Jofferies, Ltd.; Tilling-Stevens, Ltd. | 


CORRESPONDENCE. 


Letters received by us after b P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. Мо letter can be published 
unless we have the writer's name and address in our possession. 


Noiseless Tramcars. 


Among the non-technical portion of the community there 
is a growing antagonism to tramways and tramway systems. 
The rails tend to make the roads unsafe for vehicular traffic, 
the overhead equipment is anything but beautiful, and, in 
addition, the noise usually associated with modern tramcars 
is best described by the word “‘nerve-racking.”  . 

This eeems to me to be a direct challenge to British tram- 
way engineering. Surely the engineers responsible for the 
design of our tramways can devise some means of absorbing 
the shocks and incidentally the noises which are at present 
part and parcel of etreet cars. 

It is evident that unless some improvement is made in this 
direction in the very near future, public opinion throughout 
the country will begin to eubstitute rival methods of trans- 
port, euch as motor omnibuses. 

I am persuaded that if a little serious attention be devoted 
to this feature it is sible for a ‘‘ noiseless’’ tramcar to be 
evolved, which would make this form of city travelling a 
pleasure instead of a painful necessity as at present. 

If tramway engineers reply that 1t is impossible to reduce 
the noise, then the conclusion to be drawn is that electric 
tramways are played out. 

E. E. Walker. 


Birmingham, September 16th, 1919. 


Balancing and Alignment of the Alternator Rotor. 


I thank Mr. Kelman for raising the points in regard to my 
article, and have pleasure in replying to the most important 
ones as follows :— 

1. The details contained in the article are facts, and they 
occurred in a large power house not many miles from the 
place where I am writing. 

2. Referring to the firing of end shields, Mr. Kelman has 
probably in mind the old type of felt wipe shield with which, 
of course, firing was impossible. I have known the modern 
shield, with gun-metal labyrinth sections, to fire although 
when stationary a clearance of at least .008 in. was ascertained. 

3. After running in, any vibration may be said to be due 
to defective balance. During running in, excessive vibration 
may be due to anything from defective balance to a defective 
thrust block or grinding of labyrinth packings. 

4. The use of two balancing weights in separate grooves 
is certainly much better than one weight, since a finer 
adjustment may be obtained. 

C. Sylvester, A.M.I.E.E., &c. 

Coventry, September 20th, 1919 


- — . — 


Free Advice. 


Why are engineers expected to give free advice to all and 
sundry? We are approached by directors of companies, 
manufacturers, &c., for details of the behaviour of such and 
such an engine or plant, for the cost of a certain installation, 
the size of motor required for such а purpose, &c. | 

Quite a proportion of such inquiries come from directors 
of electrical concerns who have their own engineer, and are 
an indirect method of getting a second opinion. 

Legal directors are experts at this, they are at home on 
cross-examination and pump expert opinion without troubk. 

Ask one of these gentlemen a legal question and you find 
an oyster (requires a gold—or post-war—paper knife to open). 
Why cannot engineers keep their experience for sale, or at 
least for the benefit of brother engineers? Let these direc- 
tors pay for a second opinion or risk the opinion of the 
engineer they pay to manage their property. 

presentatives of engine and plant manufacturers—whether 
trained engineers or not—and municipal and company en- 
gineers will get out schemes for prospective customers. The 
first are out of control, and their schemes confined to the 
goods they have for sale, but the second class should not 
interfere with the work of the consulting engineer. " 

The medical man refers one to the specialist, the solicitor 
to the barrister, and the architect requires the quantity eur- 
veyor; why cannot engineers act likewise? _ 

Why not require payment for our experience? Most of 
us had to pay pretty stiffly for it. 

A.M.I.E.E. 


September 19th, 1919. 


Appointments in India. 


The statement made by some advertisers that a rupee is 
worth one shiling and tenpence is very misleading to those 
about to apply for berths in India, as they calculate by that 
that they will be getting an equivalent to £l for every 
Rs. ll. That is only the commercial value of а rupee, as 
fixed by the international rate of exchange. Before the war, 
and well into 1916, à rupee was worth one shilling and four- 
pence, or Rs. 15 to £l. Since the war, the cost of living 
and common necessities, including servants, bas greatly in- 
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creased, so that a rupee is only worth, in spending value, 
three-quarters of what it was worth in pre-war days. | 
In big cities like Bombay and Calcutta a single шап will 
have to pay about Rs. 150 per month for board and lodging 
if he wishes to live fairly decently. He will find conveyances 
a fairly large item, as Europeans nearly always travel by 
gharries (Victoria carriages) or taxis. | 
Just now there is a great demand for engineers in India, 
and there will naturally be many leaving England to take 
up appointments there. I would advise them first, to make 
full investigations as to how much better off they will be 


in India, in pocket and health, than in England after a few 


years. 
W. T. I. Turner. 
Kentish Town, N.W. 
September 22nd, 1919. 


Boiler-house Practice. 


Mr. F. D. Napier’s letter published in the Review of the 
12th inst. points to the difficulty of obtaining accurate data 
by which the engineer may readily know what his boilers 
are actually generating from a given amount of fuel. Surely 
the best system is to install reliable steam flow meters. 
These are, 1 believe, fairly reliable; they give a record of the 
total steam passed and also chart readings by which one 
can see the consumption of engines or other users over & 
period, and have indicators to show the bow at any moment. 

This appears to me to be the best method of arriving at 
what any boiler is doing, and what any steam unit 1s con- 
suming. The meters I have in mind are made by George 
Kent, Ltd. 


London, S.E., September 17th, 1919. 


Wm. Jealous. 


Compilation of Trade Publications. 


Mr. F. N. Pickett, referring to my letter of August 13th, 
on the above subject, fully endorses the spirit of my remarks 
so far as he confines himself to the subject. I make allowance 
for the light-hearted way in which he irreverently brackets 
my name with certain public notabilities (although for the 
life of me I cannot understand how he managed to hit upon 
euch an eminent trio!), but I will leave it at that, as the 
matter is really too serious to indulge in personalities. 

So far as his concluding remarks are concerned, I am able 
to state that not only has a workable scheme of engineerin 
publicity been formulated, which will give ''real practica 
service," but the scheme has actually been demonstrated in 
the compilation of the booklet entitled ''Les Progrés de 
l Electricité Appliquée,” copy of which I am enclosing for 
your perusal. | 

This booklet is the practical outcome of the effort of certain 
members of the Beama to produce by co-operative means 
a booklet for distribution at the Athens Exhibition. For some 
time now, British manufacturers—particularly those interested 
in overseas trade—have realised the important part which 
comprehensive literature plays in building up overseas con- 
nections. Generally speaking, British enterprise has not been 
lacking in supporting trade exhibitions, and in going out 
to meet in fair competition our various rivals for overseas 
markets. It has often been noticed that German publicity 
methods before the war, and American publicity methods 
of to-day, are superior to our own. This has in many cases 
enabled them to secure business which might well have come 
to us, even when they have not offered the advantage in 
design, construction, or even in price. 

I agree with Mr. Pickett that the credit for inception and 
carrying out of this effort for the members of the Beama ' is 
not attributable to any of the so-called advertising experts; 
indeed, it is my belief that no advertising service, so-called, 
exists in this country at any rate, which 1s capable of giving 
real service to technical advertisers or in improving generally 
British engineering publicity. 

I repeat the contention in my letter of August 13th that 
I believe that co-operative effort is the only solution to the 
present problem, which Mr. Pickett, among others (not 
politicians), fully agrees exists. I hesitate to trespass further 
upon the hospitality of your columns to enlarge upon the 
enormous possibilities of co-operative effort in British en- 
gineering publicity methods, but if you wish I should be 
very glad to draft an article bearing on the many aspects of 
this matter for publication in an early edition of the ELkc- 


TRICAL REVIEW. | 
Р, W. Laverick. 
London, September Brd, 1919. 


Loose-leaf Pocket Books. 


In answer to your query in the current issue. I am unable 
to say whether the American publisher got the idea from 
the British source you mention, but it is significant that the 
so-called Lefax system was started seven vears ago, or 
two vears after Walker’s Engineer's Pocket Book appeared 
on the market. 

I enclose a copy of the Lefax Magazine, which refers to 
the above remark on page 51. While this magazine is issued 
monthly, and in conjunction with the data-sheets, it must 
not be confused with them as they are distinct. The pub- 


lication of these data sheets is partly governed by requests 
received from subscribers to the magazine. 

My chief objection to the Lefax system is that the American 
wire gauge, gallon, and ton are not of our dimensions, and 
consequently a number of the sheets are of little service to 
a Britisher. Now, why cannot we get out a '' system " on 
similar lines in this country? I would gladly co-operate 
myself in such a useful enterprise. 


C. A. Smith, A.Am.I.E.E. 
Birmingham, September 22nd, 1919. 


[It is clear that the 1 referred to by our correspondent 
has been very highly developed, and is a living system—the 
data sheets are not issued once for all, or even at intervals 
of years, but are constantly being revised, replaced, or added 
to. Moreover, they are regularly published in nine classes, 
mainly concerned with the engineering industries. The 
scheme is certainly one to be commended.—Eps. ELEC. Беу.) 


Is there a Portable Sonometer ? 


In your editorial last Friday, on p. 354, you mentioned 
that an instrument was required, so that the investigator 
could study sounds of all kinds in a quantitative manner.“ 
Such measurements as you refer to have, I think, been made 
by means of (1) Rayleigh disk; (2) telephone and galvano- 
meter; (3) tuning forks associated with mirrors. Noise 
in rooms has been measured quantitatively by means of a 
telephone against a standard source of sound produced by a 
buzzer. A description of measurements of the first three 
types can be found in the following papers :— 


Berger: Gesundheits Ingr., v. 34, p. 925, 1911. 
Henchy: Naturwissenschaften, v. 5, p. 97, 1917. 
Ottenstein: Gesundheits Ingr., v. 36, p. 433, 1913. 
Weisbach: Ann, der Phys., v. 33, p. 763, 1910. 
Taylor: Phys. Review, v. 2, p. 270, 1913. 
McGinnis: Phys. Review, v. 32, p. 128, 1911. 
Watson: Phys. Review, v. 7, p. 125, 1916. 
Tufts: Amer. Jour. Science, v. 11, p. 357, 1901. 


It is true enough that none of the instruments mentioned 
above are portable, but are you quite sure that no such 
portable instrument exists? 


London, E.C., September 22nd, 1919. 


[We cannot be certain that no such instrument is in exist- 
ence, but we never heard of one.—Eps. ELEC. REv.] 


Alec. B. Eason. 


Automatic Heat Control. 


Your leading article on Automatic Heat Control is of 
particular interest, as it 1s à problem which I was calléd upon 
to deal with as far back as 1903; the purpose-of the apparatus 
was to provide a chamber suitable for the cultivation of 
bacteria for research purposes at the University of Edin- 
burgh, in connection with the newly-established chair of 
Public Health and Sanitary Science. 

Much of the apparatus installed was imported from Ger- 
many, including temperature controlling apparatus regulated 
by means of а mercurial thermometer. 

It was found in practice, however, that every time the cir- 
cuit was made or broken due to a change of tempera- 
ture in the room, a portion of the mercury was evaporated 
and recondensed in the thermometer tube above the contact 
line, with the result that the temperature gradually rose until 
it was unsuitable for the porno for which it was intended. 

I enclose an abstract of a paper which I read before the 
Royal Scottish Society of Arts on the apparatus which I made 
to replace that supplied from Germany, and which is still, I 
understand, in use. 

I have installed similar apparatus for culture purposes since 
then, but instead of using water circulation have furnished 
heat by means of modern radiators, and the arrangement is 
exceedingly accurate. 

For industrial purposes where a temperature variation of 
several degrees might be allowed, a simple device might be 
used and the magnetically controlled switch could be elimi- 
nated, materially reducing the cost of the apparatus. 


Basil A. Pilkington. 
Edinburgh, September 17th, 1919. 


[The paper (January IIth, 1904) describes apparatus con- 
trolled by a bimetallic thermostat, which closes the circuit of 
a relay when the temperature rises above the normal and 
cuts out a heating device.—Eps. ELEC. REv.] 


Japanese Hold on Indian Trade.—A correspondent of 
The Times says that during the war Japanese traders obtained a 
atrong hold on the Indian market. In the year 1918-19, imports. 
into India from Japan reached a value practically equivalent to 
one-fifth of India's totalimport trade. In 1911 there were only 32 
male Japanese in India; there are now large Japanese colonies. 
both in Calcutta and Bombay, which appear to be steadily growing 
in numbers and importance. Three Japanese exchange banks. 
moreover, are carrying on business in India, whereas three yeara 
ago there was only one. 3 
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NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mkssrs. SgrroN-Jougzs, O' DELL. AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


22.022. Sparking plugs." W. T. Sunn. September 8th. 


22,036. '' Wireless telephony system." W. P. THowPsoN. (Soc. Francise 
Radio Electrique.) September 8th. 


22,039. Thermionic devices. J. Scorr-TAGGART. September 8th. 
32,042. “ Magneto motor." D. SucHOSIAWKR. September 8th. 


22,068. ''Electrodes for electric furnaces, &c." NORSKE AKTIESELSKAB FOR 
ELEXTROKEMISK INDUSTRI NORSK INDUsTRI-HYPOTEKBANK. September 8th. (Nor- 
way, January 17th.) 


2,074. Electrical apparatus." British THoxsoN-HousroN Co. (General 
Electric Co.) September 8th. 

22,090. “ Electric tramways,” С. Н. Watkins. September 8th. 

22,091. ''Control devices for electrically-driven lifts, cranes, winches, &с.” 
V. Breeze and A. West & Co. September 8th. 


22.098. Commutators for internal combustion engines." S. S. CHENHALL. 
September 8th. 


22,099. “ Wireless telegraph and telephonic apparatus." L. G. REDMOND- 
Howard. September 8th. 


22,105. “ Operating synchronous telegraph systems." А. E. O’DELL. (Wes- 
tern Union Telegraph Co.) September Sth. 


2, 114. Pulleys for trolley poles of electric tramers, &c." С. A. BisHOP 
and К. A. Cuapwick. September 9th. 


22,118. "' Electric-light fittings, &c., for vehicles." Н. Gray. September 9th. 

22.126. Sparking plugs." Н. LoNcroN. September 9th. 

2, 127. Electromagnetic wave navigational systems." W. P. THOMPSON. 
(Bethenod.) September 9th. 

22,155. “ Sparking plugs." D. McLaucHLIN. September 9th. 


22,162. '' Electrically-operated lifting-jack." F. W. Berwick & Co. and M. 
Н. L. Sızaire. September 9th. 


22,171. “Telephone receivers." E. Hausporr. September 9th. 


22,172. “ Fastening toothed wheels in magneto-electric ignition apparatus.“ 
SciNTILLA. September 9th. (Germany, October Ist, 1918.) 

22,178. “ Apparatus for diminishing injurious earthing currents in earthed 
high-pressure nets.’ Axt.-Ges. Brown Boveri ЕТ Cir. September 9th. 
(Switzerland, December 23rd, 1918.) 

22.175. Electric relays." British WestINGHOUSB ELECTRIC AND MANUFAC- 
TURING Co., б. А. CHEETHAM and Н. Lister. September 9th. 

22,184. ''Cooiing and ventilation of dynamo-electric machines.” K. 
нон an British WisriNGHOUsER ELECTRIC AND MANUFACTURING Co. Sep- 
tember 9th. 


22,205. '' Means for locking electric switches.” 
ber 10th. 

22,206. “* Means for indicating faults in electric ignition circuits of internal- 
combustion engines." G. T. WAITE. September 10th. 

2.240. Means for sound reproduction for gramophones.” 
September 10th. 

22,247. '' Electro-magnetic braking apparatus for electric railway, &с., 
198) С. L. МЕҮРАКТН. September 10th. (Switzerland, September 19th, 

22,263. '' X-ray apparatus." British THomson-Houston Co. (General Elec- 
tric Co.) September 10th. 

22,287. *'* Installation for charging a battery of accumulators.” Е. MAURON. 
September lOth. (Switzerland, September 10th, 1918.) 

22,288. '' Current-reversing devices for dynamos turning in both directions.” 
Е. Mauxon. September 10th. (Switzerland, September 10th, 1918.) 
Automatic voltage regulation of variable-speed dynamos.“ F. 
Mauron. September 10th. (Switzerland, September lOth, 1918.) 

22,290. “ Automatic regulation of parallel working of variable-speed 
dynamos and accumulators.” Е. MAURON. September 10th. (Switzerland, 
September 10th, 1918.) 


22,299. ** Dynamo-electric machines." E. J. Harman and E. L& Bas. Sep- 
tember 10th. 


" Obtaining alternating currents of any frequency from three-phase 
systems of any other frequency.“ А. M. TayLor. September 10th. 


22.304. Intercommunication telephone systems." Н. Ковімљом. Septem- 
ber 11th. 


2.313. Devices for cutting off current of electric lifts, &c., when gates 
ere open." А. Bennetr and ENGLIsH SEWING CorioN Co. September IIch. 

22,331. ''Series.current relay." T. CoucHrRiE. September llth. 

22,932. '' Telegraph printing-machines." AUTOMATIC TELEPHONE MANUFACTUR- 
мс Co., Н. Н. Harrison, F. С. Reprorp and S. К. SMITH. September llth. 

22.358. Method of control for battery-driven electric motors." R. M. 
ELLis. September llth. 

2.371. Electric motor control systems." Т. ZwEkIGBEKGK. September llth. 

22,377. Process for manufacture of zinc cylinders for primary batteries.” 
5. О. Cowrzn-Corks. September llth. Р И : 


22,378. '' Means for punching telegraphic tape." R. N. Vyvyan. S?ptem- 
ber llth. 

22,391. '' Generators for high-frequency oscillations for wireless telegraphy.“ 
V. J. F. Вооснакоок. September llth. (France, November 21st, 1918.) 

22,428. *' Electrical wire or cord, &c., adjusters.” Е. Уткир and О. F. 
WestkuP. September 12th. 

22.445. Trolley guide for electric tramcars with overhead system." E. S. 
CATTELL. September 12th. 

22.494. Thermionic valves, &c." GENERAL ELEctRIC Co. and C. F. TRIPPE. 
September 12th. 

22,941. '' Electrolytic cells for deposition of metal from solution." W. Е. 
Hargis, Metas ExikacrioN Coxpokation and T. M. Wictiams. September 13th. 

22,545. '' Electric lamp fitting." M. J. Rawinc and T. Tayor. Septem. 
ber 13th. " 

22,594. “ Means for locking electric switches of ignition circuits of motor 
vehicles." S. E. M. Сивект. September 18th. 

22,955. '' Electric lamps." T. A. D. Lawton. September 13th. 


22.564. '' Regulating-switch for electric clocks or time transmitters." Н. 
Driver. September 13th. 


22,581. Electric transformers." S. Z ре Ferranti. September 13th. 


G. T. Watre. Septem- 


T. НорсЕц.. 


22. 583. Portable electric lamps." C. W. BawckorFr and A. Ross. Septem- 
ber 13th. 

22,989. ‘ Electric incandescent lamps.“ С. CALVERT. September 13th. 

22,592. *' Starting rheostats for electric motors." A. Н. BuckLEY and R. А. 
BuckLEY. September 13th. (Australia, September 13th, 1918.) 

32.600. '' Electric lighting fixtures." Н. С. Арлм. September 13th. United 


States, October 8th, 1918.) 


22.501. Electrical joint, junction and disconnecting box." В. WHEELER. 
September 13th, 


PUBLISHED  SPECIFICATIONS, 


The numbers in parenthesis are those under which the specifications will te 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 


2,514. SPARRING PLUGS FOR INTERNAL-COMBUSTION ENGINES. 
August 29th, 1918. (131,322. 

7,515. ELECTKICALLY-HEATED APPARATUS FOR EVOLVING GASES FROM LIQUIDS. B. 
С. Cooper апа E. A. Griffiths. May dth, 1918. (131,344.) 

7,610. SPARKING PLUGS FOR INIERNAL-COMBUSTION ENGINES. H. V. J. Jouffret. 
October 34th, 1917. (131,352.) 

8,287. RADIO-SIGNALLING SYSTEM. L. de Forest. June 16th, 1917. (131,361.) 

8,318. AUDION OK LAMP RELAY OR AMPLIFYING APPARA1US. M. Latour. Octo. 
ber 23rd, 1916. (Divided application on 10,543/17. Addition to 5,363/17.) 
(131,392.) 

8,524. BATTERY CHARGE-INDICATING DEVICE. Domestic Engineering Co. July 
30th, 1917. (118,595.) | 

8,6233. APPARATUS FOR MEASURING AND INDICATING AN ELECIRICITY SUPPLY. L. 
К. Lester. May 24th, 1918. (131,405.) | 

8,761. ELECTRO CONVERTER FURNACES AND PROCESS OF TREATMENT FOR THE 
MANUFACTURE OF STEELS THEREBY. P. F. Sarron und J. Simon. May 27th, 1918. 
(131,372.) 

8,881. IGNITION DEVICES FOR PROJECTILE FUSES. F. W. Vickery. May 29th, 
1918. (131,374.) 

9,018. SYSTEMS FOR DISIRIBUTING ELECTRIC ENERGY. C. H. Wordingham. May 
3lst, 1918. (131,377) 

10,025. APPARATUS FOR THE CONCENTRATION OF ELECTRIC WAVES IN A SINGLE 
DIRECTION OF UPON A FIXED POINTI. L. Rota and E. Binetti. June 18th, 1918. 
(Addition to 11,658/17.) (131,392.) 

10,059. ELECTRODES FOR ELECTRIC АКС WELDING. E. Languepin. October 3lst, 
1917. (Divided application to 15,885/17.) (131,395.) 

11,657. ELECTRIC CIRCUIT CONTROLLING DEVICES. E. C. К. Marks. (Splitdorf 
Electrical Co.) July l6th, 1918. (131,410.) 
12,217. RELAY FOR ELECTRIC CIRCUITS. 

(131,413.) 

13,321. HIGH-FREQUENCY ELECTRIC SIGNALLING. Western Electric Co.. (Wes- 
tern Electric Co.) August 16th, 1918. (131.426.) 

13,350. ELECTRIC motors. M. V. O'Leary. August loth, 1918. (131,429.) 

13.642. CLEANING METALS BY ELECTROLYSIS. I. Jascowitz and J. Rosenbaum. 
August 22nd, 1918. (131,455.) 

13,869. COMMUTATORS FOR USE ON INTERNAL-COMBUSTION ENGINES. F. G. Hay- 
ward. August 20th, 1918. (131,460.) 

15,002, SraRKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. 
September 29th, 1917. (120,202.) 

15,123. AUTOMATIC OR SEMI-AUTOMATIC EXCHANGE TELEPHONE SYSTEMS. D. А. 
Christian. September 17th, 1918. (131, 487.) 

15,433. ELECTRO-MAGNETIC SWITCHES. British Thomson-Houston Co. and H. 
C. Hastings. September 23rd, 1918. (131, 400.) 

15,500. X-kay appaRatus. British Thomson-Houston Co. (General Electric 
Co.) September 24th, 1918. (131,491.) 

16,491. MEANS FOR CONTROLLING ALTERNATING ELECTRIC CURRENTS. British 
Thomson-Houston Co. (General Electric Co.) October 10th, 1918. (131.499.) 

18,594. REGISTRATION OF TELEPHONE CALLS. Siemens Bros, and Co., W. Н. 
Grinstead and T. Pettigrew. November 13th, 1918. (131,519.) 

21,298. APPARATUS FOR ELECTRICALLY-CONTROLLING RAILWAY SIGNALS. A. 
Monard. December 20th, 1917. (121,744.) 

21,350. SOUND COLLECTING AND INTENSIFYING DEVICES FOR MICROPHONE TRANS- 
MirrERS.. P. V. Summer. December 20th, 1918. (131,531.) 

21.634. PROCESSES FOR ELECTRIC WELDING. J. B. Murray. March 22nd, 1918. 
(124,416.) 


A. Gaethofs. 


D. A. Christian. July 26th, 1938. 


C. Blandin. 


1919. 


2,663. RAILWAY ELECTRIC TRACK CIRCUIT systEMs. W. R. Sykes Interlocking 
Signal Co. and R. W. Tarrant. February 3rd, 1919. (131,543.) 

3.683. HIGH-VOLTAGE WINDINGS EMBEDDED IN GROOVES OR SLOTS. Akt.-Ges. 
Brown Boveri et Cie. May 24th, 1918. (127,234.) . 

4,222. SELF-KEGULATING DYNAMO-ELECTRIC MACHINES. W. Holt and Brolt, Ltd. 
February 20th, 1919. (131,549.) 

5,074. WIRELESS SIGNALLING SYSTEMS. British Thomson-Housten Co. (General 
Electric Co.) March 6th, 1919. (131,553.) 

8,909. RADIO-TELEGRAPHIC TRANSMISSION SYSTEMS. W. J. 
(A. Taylor.) April 8th, 1919. (131, 561.) 

13,181. ELECTRICAL REPLACEABLE FUSES. M. H. Goldstone and |. Lightfoot. 
May 26th, 1919. (Addition to 121,651.) (131,574.) 


Moellersh-Jackson. 


The Industrial League and Council.—The Industrial 
Reconstruction Council and the Industrial League, which are amal- 
gamating under the new titleof the Industrial League and Council, 
have arranged a series of fortnightly conferences, dealing with the 
working of Whitley Councils, set up in the following industries :— 

Road transport, silk, wool and allied textiles, pottery, building 
and gloves. The first of these conferences will take place on Sep- 
tember 30th, at 6 p.m.. in the hall of the Institute of Journalists, 
when Mr. G. A. Dutfield. J.P., and Mr. E. Revin, J.P., representing 
respectively employers and workers in road transport, will give 
short addresses, and discussion will follow. Whitley Councils affect 
nearly 5,000,000 workers, and all who are interested in the move- 
ment are invited to attend. A similar series of conferences on 
Scientific Management will take place in the same hall on alternate 
Wednesdays, at 5.30 p.m. The first of these will be held on Sth 
October, when addresses will be given by representatives from the 
managerial ataff and workers of Mesars. A. Lloyd & Co., tin-box aud 
canister makers, Cheapside. Admission to the series is free ; no 
cards are necessary. 

A series of fortnightly lectures on Industrial Problems will be 
delivered at the Guildhall, at 4.30 p.m., commencing on October 
7th. The speakers will include Mr. E. J. P. Benn, Prof. Ripper, 
D.Sc., C.H., Dr. Russell Wells, the Right Hon.Sir Auckland Geddes, 
M. P., Sir George Paish, and the Right Hon. Lord Emmott, G.C.M.G., 
G.B.E. Tickets for this вегієв can be had on application to the 
Sccretary, Industrial League and Council, 66, Victoria Street, S. W. I. 
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THE FUEL RESEARCH BOARD. 


RECENT events in the domain of scientific research, ав 
distinct from industrial research, suggest that the great 
care which has been taken since the war to prevent, as far 
as possible, overlapping in scientific research, is not 
altogether the best policy. Prof. Gray, in his presidential 
address to Section A of the British Association, complained 
that the authorities who have taken over the supervision of 
scientific research are adopting the policy of too much con- 
centration, and at the same meeting of the British Associa- 
tion in Bourgemouth—and since then at the Iron and Steel 
Institute meeting in London—we have had a. valuable 
object lesson, in the tactics of the Fuel Research Board, of 
the folly of concentration in regard to this class of research. 
Prof. Bone, Prof. Armstrong, and others have made a strong 
indictment against Sir George Beilby, chairman of the Fuel 
Research Board, that the policy of concentration is being 
carried to unwarranted lengths, and it has, indeed, developed 
into a secrecy, the rigour of which was not excelled in 
regard to the most cherished of our war secrets. In 
industrial research, all concerned in the particular trade 
are brought together for the common good, and all the 
brains in the industry are pooled for the purpose. The 
antithesis appears to hold with regard to the particular 
branch of scientific research covered by the Fuel Research 
Board. From the commencement it appears to have ignored 
the very scientists who were really responsible for bringing 
the Board into existence and for pointing out the best lines of 
investigation which the needs of our industries demanded. 
Since then a dead silence has fallen upon the doings 
of the Board, or, to be more precise, on what it 
intends doing. We agree with the view that unnecessary 
overlapping in scientific research should be avoided as far as 
possible, but having regard to the position created by the 
Fuel Research Board, no other alternative than to encourage 
overlapping seems available. So concentrated have its 
efforts become and so jealous is it, apparently, that nobody 
other than itself should touch research into fuel economy, that 
if, for instance, Prof. Bone has a promising student whom 
he wishes to set to work upon a special problem connected 
with fuel, and he asks for a grant for the purpose from the 
Department of Scientific and Industrial Research, he is 
told that he cannot have one, as fuel problems are being 
dealt with by the Board. Nevertheless, after two or more 
years’ existence, admittedly difficult. years, it has done 
absolutely nothing, and we are asked to wait another year 
or 18 months, when we "are promised the possibility of 
results, but in what direction nobody knows. In conse- 
quence of the establishment of the Fuel Research Board, 
all private effort of the same kind has been abandoned, and 
the fuel problems which were agreed on all sides in 1915 
as being of vital importance— as, indeed, they are—have since 
made no progress whatever, looked at from the practical 
point of view. Asa result of the slowness of action of the 
Fuel Board, the British Association has revived its own 
Fuel Economy Committee ; moreover, the Federa ion of 
British Industries has been driven also to take action, and 
it has appointed a Fuel Committee which will take up these 
problems on practical lines with the various industries, 
endeavouring to set up a standard and then showing to 
what extent particular firms in those industries fall short 
of that standard of efficiency. Further, the Iron and 
Steel Institute has quickly accumulated a fund of over 
£10,000 to investigate fuel and other problems in relation 
to the iron and steel industry. Meantime, it is said 
that the Fuel Board has spent something between 
£100,000 and £250,000, but no indication has been 
given of the programme which it intends to carry out or of 
the staff to whom this will be entrusted. An experimental 
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laboratory is being erected at Greenwich upon land 
belonging to the South Metropolitan Gas Co., and one 
reason given for the delay in getting to work is that 
the land was found to be of such a marshy nature that 
jt was necessary—the Office of Works insisted upon it—to 
drive piles into it before a secure foundation could be 
obtained. There is such overwhelming dissatisfaction with 
the Fuel Research Board that it is high time some official 
statement was made as to the position. At present, Sir 
George Beilby, the chairman, cannot be “drawn” in 
any way. . . 


UNDER Article 296 of the Peace Treaty 
with Germany, it is provided that all 
persons in this country owing money to 
Germany on the outbreak of war shall now pay over what 
is due, with interest at the rate of 5 per cent. per annum, 
whilst German debts to this country are to be paid on 
similar terms. On the surface, of course, this arrangement 
seems fair and equitable, but, as is usual in all schemes 
arranged for the common good, there are bound to be hard 
cases. The Peace Treaty must now be regarded as an 
unalterable international instrument, and accepting, as we 
must, the position that our negotiators in Paris could only 
provide for what they regarded as the national interest, 
rather than that of any particular individual or individuals, 
there is little use in suggesting that modifications should be 
made. At the same time, the hard cases have a general 
interest, and we draw attention to two, as illustrating types 
which have, in fact, arisen. When the war broke out, and 
payments to and from Germany were prohibited, many firms 
on this side were left with large sums of money owing to 
Germany, and as prudent business men they should have 
put the amount of money in question aside in an easily 
realisable form. Тоеге were only two ways of doing this ; 
one was to place it on deposit at the bank, in which case the 
rate of interest would have been something under 3 per 
cent., or it could have been invested in the business, in 
which case, nine times out of 10, the rate of interest or 
dividends earned would have been much higher. The only 
other alternative was to invest it, but even then, taking the 
average throughout the war, Government loans did not pay 
5 per cent. Generally speaking, therefore, the latter course 
was probably not adopted. On the interest earned on the 
money, of course, the Government will have claimed income- 
tax, and if we take the case of those firms who 
earned 5 per cent. or less on the money owing 
to Germany and held back, they now have to face 
the unpleasant prospect of paying their German creditors a 
full 5 per cent. interest. Thus the war has placed a hard- 
ship on these firms, which we see no alternative but to grin 
and beur, although we cannot imagine the income-tax 
authorities refusing to adjust the income-tax when the 
circumstances are pointed out. An even harder case has 
come to our notice, in which the head of the firm, having 
kept the money in his business, subsequently joined the 
Army, and in his absence a loss was incurred, so that not 
only has he to pay his German creditors 5 per cent. upon 
money which earned nothing, but he has had to bear а loss 
in addition to that when, but for the war, he would have 
paid the money when due. The complaint in this class of 
case is that in order to make Germany pay a good rate of 
interest to her British creditors, British firms owing money 
to Germany are penalised, for it is recognised that the Peace 
Treaty could not have provided one rate of interest in our 
case and a higher rate in the case of Germany's debts to us. 
Hard cases, however, exist on the other side. Let us take 
the cuse of a firm to whom £50,000 was owed by Germany, 
and in respect of which bills had been issued—it is an actual 
case. When the war broke out the firm went to the Bank 
of England, and was made to pay 7 per cent. compound for 
the loan of the money on the security of the bills. That 
firm obviously stands to lose 2 per cent. on account of being 
prevented from collecting its debts, just as, on the other 
side, the British debtor is penalised through being prevented 
from paying his debts. A further hardship is threatened 
through the manner in which the whole question is being 
dealt with. Under the Peace Treaty, Government clearing 


Settling Up 
With Germany. 


houses are to be established in Berlin and London, so that 
the individual firms will not negotiate between themselves. 
These clearing houses have not yet been established ; 
meanwhile, the interest is accumulating, and in the case of 
the British creditor mentioned, the Bank of England has 
refused to reduce the rate of interest from 7 per cent. com- 
pound to the 5 per cent. simple which is payable under the 
Treaty. Thus the longer the delay in the establishment of 


the clearing houses, the greater the hardship in these cases. 


AFTER а lapse of five years the Swedish 


Swedish State Government authorities have decided to 


5 take into consideration a report which was 
Energy. made in 1914 by a Committee appointed 
to examine the question of the supply of 
electrical energy. The majority of the Committee reached 
the conclusion that no weighty reasons existed for the 
adoption of measures for the purpose, by means of legisla- 
lation or regulations applying to concessions, of bringiog 
about an intervention in, or the control of, the economic 
conditions of undertakings for the electrical distribution of 
power. On the other hand, a minority of the Committee 
recommended that steps should be taken to regulate the 
prices of energy, and also suggested a new law, according to 
which a practical system of procedure for concessions should 
be introduced, with the right of the State to acquire elec- 
tricity distribution works compulsorily and to fix charges 
for small consumers. The Minister of Justice, who bas 
recently discussed the problem with the civil authorities, 
holds that the Committee came to a wrong conclusion when 
finding a State regulation of prices to be unnecessary. 
In his opinion, various circumstances, particularly the 
enormous increase in coal prices, show the importance of 
the supply of electrical energy being assured to the com- 
munity at low prices, and it should, therefore, follow that 
the State should be afforded the possibility of obtaining full 
control over works and the power distributed from 
them. The question, however, is very complicated, and the 
draft of a law for fresh legislation in regard to concessions, 
as prepared by the minoritv of the Committee, would 
require reconstruction before it could be made the basis of 
a Bil. The Minister is, therefore, not disposed to deal 
with this part of the problem for the present, but the condi- 
tions of right as between undertakers and consumers are to 
be regulated by legislation, particularly in regard to the 
control of prices. j 


ee — — 


A last the long- expected Regulations 
for the Electrical Equipment of Ships ” 
are about to be issued by the Institution 

of Electrical Engineers, to which we are indebted for an 
advance copy — subject to revision. The Ship Electrical 
Equipment Committee, including representatives of other 
bodies besides the Institution, was set up in May, 1916, 
and carefully studied the existing British and foreign codes 
of rules, which were all more or less discordant and inade- 
quate, after which the new set of rules was drafted by a 
small Editing Sub-Committee in accordance with the 
principles laid down by the Committee. Thus a coherent 
and uniform style has been maintained. We are glad to 
see that all vitally important rules have been made 
mandatory, and definiteness has been aimed at throughout. 

At the same time a number of Sub-Committees of the 
British Engineering Standards Association have been 
engaged on the standardisation of apparatus to comply 
with the new regulations, in complete co-operation with the 
Institution Committee. 

The rules have been printed in a form really convenient 
for the pocket, and are set out to advantage by the use of 
suitable varieties of type. 

That the new code will be eagerly welcomed we have no 
doubt; we shall review it in due course, and for the 


Ship-Wiring 
Regulations. 


. moment it will suffice to say that, judging by the vogue 


attained by the well-known * Wiring Rules of the I. E. E., 
this ship-wiring code may contidently be expected to assume 
an authoritative position, and eventually to supersede all 
other British rules, and—it is hoped—to acquire an inter- 
national standing, to the great advantage of all concerned. 
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THE PRINCIPLE OF RELATIVITY SIMPLY EXPLAINED. 


— 


By 


R. W. 


WESTERN. 


(Concluded from page 889.) 


So far we have been examining the experiment as it 
appears from о. Observers at the apparatus cannot do this ; 
for them the existence of О is an hypothesis like any 
other. The conductor of the experiment is not cognisant 
of any such paths as M, B,, Ma, or M, Al, A, made out from 0, 
of which he knows nothing. He measures what is before 
him—the lengths м A and м в, and finds them the same. 
The observer at о agrees as to м B, but when he notes that the 
conductor of the experiment crowds as many units into M A, 
so making them the same length, he can only conclude that 
the experimenter’s unit of length contracts when he 
applies it tom А. The experimenter, of course, cannot tell 
if his measuring rod contract when placed in line with the 
direction of motion, or how much, for he does not know 
what his motion is or what direction it takes. Thus, 
granting an observer 0, at o, he must find that o, the 
observer at the apparatus uses a different unit of length 
to measure distances at right angles and parallel to the line 
of motion between them, and that the latter is short, 
being in the ratio of yı — 4° to the other. Now, there is 
no distinction between the observers 0, and 0,, except that 
we have supposed it is the last who conducts the experiment ; 
thus we have only to suppose 0, to be conducting the same 
experiment at o, and the same reasoning applies also to the 
units of length he employs. 

Thus o, finds o,'s unit of length, in the direction 
parallel to the line of motion, shorter than his own, 
being in the ratio of V 1 — jg to his, and 0, also finds 
0,8 unit shorter in that direction than his own, being in 
the same ratio v1 — 5? to the unit he uses himeelf. The 


units of distance parallel to the line of motion, tlicrefore, 
undergo the same change as the unit of time. 

Since the clocks of A and B as well as the apparatus of 
о, and 0, fulfil their respective functions notwithstanding 
these variations in the units of time and of length, 
mechanical law continues to apply. Consequently the units 
of force, acceleration and mass, &c., undergo consonant 
variations, the character of which may be easily ascertained 
by consideration of dimensions, As we have seen, each 


observer estimates that every one in uniform rectilinear - 


motion with respect to himself, employs a unit of time 
shorter than his, being his own multiplied by the fraction 


М1 — Ві, and a unit of length the same as his own in 
directions transverse to the line between them, but in the 
direction parallel to it smaller than his own, being again in 
the ratio of y 1 — Вю it. Hence, the unit of velocity 
will bethe same as his own in the direction parallel to the 
line of motion, but for directions transverse, in that ratio 


to his as the unit of time stands; that is to say, each 
Observer vill estimate that the other 
1 units than bis own in directions transverse. being in 

e ratio of 1 — [f to his. Thus, A and k, fig. 1, are 


9 5 disagreement regarding their velocity relative to 
Tus 5 er in the line which joius them, for each measures 
800 й see in the same units; but regarding velocities at 
lei, ng es they are in disagreement, as may be seen from 

ir Measurements of the velocity of light already described. 


measures velocity in ' 


To A it appears chat B measures this velocity in units too 
small, crowding as many in а velocity maintained from в to 
в, ав would suffice to measure a velocity that would reach 
from B to в, in the same time. By further consideration 
of dimensions, we find in like manner that the unite for 


acceleration will be (1 — 82) transverse, and V1 — В? 
parallel. 

To obtain the unite in which mass is measured, it will 
suffice to find in any single case what they must be in order 
to conform with the laws of mechanics. Now any difference 
in units employed by observers arises from a relative 
velocity between them, which we have denoted by v, and as 
momenta in directions transverse to the line of that velocity 
are independent of v, such momenta must be the same for 
both observers, notwithstanding differences in the units 
employed for measurement of time and of mass respectively. 


Fig. 2. 


So if we conceive an experimenter, such as 0,, receiving a 
body discharged from o, as he passes, the momentum of that 
body in the transverse direction must be the same for both. 
Since each estimates the unit in which the other measures 
velocity to be small, being in the ratio of / 1 — Bito his own, 
each must estimate the unit in which the other measures 
mass to be large, and in the ratio 1/ 1 — В? to his own, 
Supposing 0,, as the body reaches him, to swing it round 
through an arc of 90° without loss of energy, so that it come 
to move in a line parallel to that of his motion relative to 
0%; conservation of energy requires that— 


M, 2 


= My Uy’, 
11202, 


The units in which velocities syuared are measured being 
in the ratio 1 — 65, the ratio in which the masses are 
measured will be 1/(1 — 3°), and the unit for transverse 
mass being 1/4] — 2, as already found, the unit for 


longitudinal mass, or mass parallel to the line of relative 
motion, will be 1/(1 — 8°)". Hence, each observer esti- 
mates the unit in which the other measures mass as large, 
being in the ratio 1/ уі — g?to his own in respect to trans- 
verae motion, and 1/(1 — 8°)" in respect to parallel mction, 
and each observer, by thus imputing to the observed the use 
of large units in the measurement of mass, finds that he (the 
observed) makes his estimate of masses smaller than, in fact, 
they are. Thus an observer from whom we were separating 
or approaching at a very high speed (making 1 — f? small) 
must needs ascribe to our masses large magnitudes. ('оп- 
versely, a body such as an electron, moving with respeci to 
us at many thousands of miles per second, must be endowed. 
tor any action affecting us, with a vast augmentation o! 
mass. The units in which force 1s measured by each 
observer in the estimation of the other may be.obtaincd by 
a like consideration of the dimensions involved. 


whence 
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In the following table the ratios in which the several 


units stand to each other, as already ascertained, are set 


out :— 

The ratio of the observed's unit 

to the observer's unit. 
Unit of— Transverse, Parallel. 
Time S es - i 83? Vi – В 
Length ... dug -— 1 r B8 

Velocity ... "S кез Vl — 8 1 
Acceleration... 6 )- 8 1 85 
Mass. WWE ya- 87) 

Forcse.. міс a — 33?) 


The ratio of the unit employed by the observed to that 
employed by the observer is small when what is being 
measured by the observed is small to the observer. This 
is the case with time, and with lengths parallel to the line 
of relative motion as described ; and when the ratio is large, 
as in the case of mass, the quantity in question is large to 
the observer. Thus, any body moving in respect to us at 
great speed would for every purpose of ours be thinner than 
if at rest, and of greater density. 

That property of material which we designate mass being 
thus modified, all quantities involving mass undergo a corres- 
ponding change. The most significant is that introduced 
into the interpretation of the quantity we callenergy. The 
energy of translation of a body moving with velocity 
v is ordinarily expressed by 


x fen, 


о 


in which v represents its velocity of translation in respect 
of ourselves, and м is its mass. The theory of relativity 
replaces M by м„/(1 — 85)“, in which м, is the mass of 
the body at rest, so that, remembering 9 = /e, we have 


; pc M, C? 
o С J/l— ect 


Here we have the energy of a body presented as the 
difference of two immense quantities, the first of which 
depends upon г, and the other is independent of it. If w, 
be the mass of a bullet and 2 the muzzle velocity, the 
difference is one not of millions, but billions, of foot-Ib. 
The interpretation of this expression is significant of much. 
The modification we have been induced to make in the 
estimate of mass by considering the behaviour of light, 
imports the velocity of light as a factor into the constitution 
of matter, and makes the total energy of matter an essential 
component in estimating its energy of translation. For it 
is difficult to doubt that in this expression we are con- 
fronted with the whole energy of the body less its internal 
energy, comprising electrons moving, as we have reason to 
believe. with velocities like that of light. Allowing for 
а constant which enters into both, and cancels out when 
their difference is taken, we have c? M/V I — g? + K for 
the total energy of the moving body and м, c? + к 
for its internal energy when at rest. 

Seeing that M, is the mass of the body at rest, and 
* / 1 — È is its transverse mass when in motion: it 
appears that the extra energy of a body when given energy 
of translation is wholly accounted for by the augmentation 
of its mass, due to the velocity of translation. Thence we 
may infer that the mass of a body at rest is accounted for 
by augmentation of its mass, due to the velocity of its 
parts, save in so far as this inference is affected by the con- 
stant K, which may contain some nucleus of mass not due 
to motion at all. The nature and amount of к has yet to 
be discerned. It contains all there is in mass which is not 
energy. and тау be zero. In that case the total energy of a body 
is measured by ./ „ 1 — 32 its transverse mass, and its 
mass at rest is the measure of its internal energy. 


Reverting to M, €? (1 V1 — jg? — 1}, the expression for 


the energy of translation. we have by expansion :— 
n E 3" 15 78 ‚_ | 
(г 8 4 18 „ : 
= M (5 + 3 E pos + te. | 
EES NS c ^d8d "^" 
showing that the ordinary formula for the energy of a 
moving body is but a first approximation to the truth. 


Mo € 


ADJUSTING . METALLIC BRUSHES ON 
ROTARY-CONVERTER RINGS, 


— — — 


By FREDERICK MURGATROYD. 


IT is well known that the correct adjustment of the spring 
pressure on brushes is most important, but more than 
ordinary care should be exercised where a number of metallir 
brushes are running in parallel on a slip-ring, as is often 
the case with rotary converters. 

To obtain an equal distribution of the load among the 
brushes, it is first of all necessary that each brush should 
exert the same radial pressure on the ring. This radial 
pressure is the sum of the spring pressure and the radial 
component of the weight of the brush itself. With graphitic 
brushes, the latter is generally negligible, but this cannot be 
said of metallic brushes which, being usually large on 
rotary-converter rings, weigh, on the average, about j lb. 
Referring to the sketch, if — 


w = weight of brush in lb., 
0 = angular displacement of brush from the vertical, 
P = radial pressure of spring, 
K = radial pressure of brush on the ring, 
then K = P + W cos 0, 
or P = K — W Cos @. 


Having decided on a value for the constant К, the pro- 
cedure then is to calculate P for each brush by means of the 
last equation. The diagram below shows how simple this is. 
At the top the value of w cos 0 is w, at the bottom —w, at 
30° roughly i w, at 60? it is w/2, whilst at 90° the value 
1в zero. 

It will be asked, Is such a refinement necessary? 
The answer is that in certain cases of trouble where the 
complaint has been sparking and quick wear of brush, the 


М 


: -0 æ 60° 


‚177 0325 300 


DIAGRAM OF RADIAL COMPONENTS OF PRESSURE DUE TO 
WEIGHT OF BRUSH. 


cause has been proved to be irregular brush. pressures, 
namely, that P has been made constant all round instead 
of K. In these cases, excellent operation has resulted from 
adjusting P to make K constant on each brush. Irregular 
brush pressures lead to overloading of particular brushes, 
and it should not be forgotten that brush wear tends to 
increase as the current density increases. 


GERMAN BUSINESS METHODS IN 
SOUTH AMERICA. 


THE subject of export credits occupies such a prominent 
position that no apology is needed for referring to the 
question as applied to Germany in the past. It may be 
urged that it is useless to discuss the pre-war period. 
This would be a short-sighted policy, because there is no 
doubt that Germany will rise again industrially, if not in 
other respects, and notwithstanding the changes in the 
international situation, it will be the old Germany, 
embittered and sharpened by the experience and burdens 
imposed by defeat. When we hear that the Teutonic over- 
sea banks are already prepared to finance a commercial army 
of small manufacturers and merchants who propose to 


— 
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proceed to the principal countries in South America for the 
establishment of agricultural, commercial, and industrial 
colonies, provided these States will consent to receive the 
enormous army which is reported to be in prospect, the 
theory that Germany will rise again seems not to be devoid 
of foundation. 

Let us come, however, to the question of credits, and in 
dealing with this problem, it should be understood that the 
first part of this article applies to German trade in general, 
and the second part to the engineering industry. 

It has always been assumed in Great Britain that a very 
large measure of the success which characterised the great 
expansion of German oversea trade in former years was due 
to the circumstance, as was contended, that the Teutons 
made a practice of granting specially long credits, particu- 
larly in the South American markets. This argument was 
given apparent confirmation in the reports of British 
Consuls in different parts of the world, and it has, therefore, 
been accepted in many cases as representing the true and 
actual state of affairs. Of course there is trade—and trade. 
In pre-war days the Germans accepted many orders both 
direct and through their branches or agents for manu- 
factures of multifarious kinds, and of such infinitely small 
values, that it is probable no British firm would have been 
prepared to entertain the idea of executing such trivial 
orders unless payment had been made in advance. 
Naturally, large orders were also welcome, and were executed. 
It may have been, or it may not have been, a foolish policy 
on the part of British firms to refuse to bandle small 
business. But this practice well answered the purpose of 
the (Germans in their export trade to the United States and 
the whole of South America, in so far as concerns the 
acquisition of business or customers, and the total value of 
the small orders booked by Germany for the destinations in 
question must have formed a fair percentage of the aggre- 
gate value of the export trade of that country. In the 
United States the German credits were short—30 days or 
thrée months at the outside. But the number of overdue 
accounts which had to be collected by the branches in the 
United States of German banks—some of them mere debt- 
collecting offices—used to be very considerable. 

On the other hand, the pre-war terms in the South 
American countries were from three to four months. 
Exporters dated bills from the date of the invoice, and sent 
them out to their agents or the banks to secure the accept- 
ance of customers. It is important to note, however, that 
only the very best firms met the bills on maturity. It is 
bere, we think, that the question of long-term credits 
comes, or, rather, came, into consideration. Failing to 
obtain payment when the bills fell due, the bills were 
renewed and interest charged at rates of from 6 to 9 per 
cent., and further renewals frequently had to be made in 
consequence of the difficulty experienced in recovering the 
debts. It was this practice of prolonging bills because 
customers were either unable or unwilling to pay which 
eventuated in the reputation which the Germans gained for 
granting extended credite, whilst they themselves had to 


borrow money or get the bills discounted at home. It used 
to be no uncommon habit for the services of the German 
Consuls to be requisitioned in order, if possible, to bring 
pressure to bear upon “bad” customers to meet their 
liabilities. с 

Apart from cases in which special arrangements were 
made, the German conditions for the supply of machinery 
and plant in the South American market in the pre-war 
period were: Payment of one-third of the value of the 
transaction on the placing of the order; one-third on the 
completion of the order at maker’s works ; and one-third 
at the port of destination in exchange for the bills of lading. 

The big electrical firms, when not knowingly in competi- 
tion with foreign rivals, used to send out to South America 
fairly complete specifications and descriptions, both in 
Spanish and German, of the machinery and plant which 
they were prepured to supply. The boilers, engines, 
dynamos and exciters, alternators, motors, transformers, 
switchboards, cables and overhead network, switches, cut- 
outs, and fuses, and, in fact, all the component parts of a 
complete installation were set forth in detail, and each 
priced separately, the prices being for the machinery and 
plant at maker’s works. The totals were then given, with 
additions for sea-tight packing and cost of rail transport to 
Hamburg f.o.b.—whilst the cubic dimensions of the cases 
were specified, so that the freight charges from Hamburg 
could be ascertained by the prospective customers. In 
fact, so detailed were some of the specifications and descrip- 
tions, that they frequently occupied type-written foolscap 
sheets ranging from 20 even up to 100 sheets. The 
specifications and descriptions were sent out in duplicate or 
triplicate to the German branches or representatives in 
South America, and, in some cases, the discounts allowed to 
these branches on the different items in a complete installa- 
tion amounted to from 20 to 40 percent. It was, therefore, 
an easy matter for the branches, when they themselves were 
in direct negotiation with likely customers, to accommodate 
their quotations to circumstances, as, for instance, in the 
event of the customers having received competitive offers 
from foreign firms; in some cases the prices in one copy 
of the specification would be left blank, and be filled in by 
the transmarine branch in South America. 

The electricity supply companies in South America, 
owned or controlled by Germans, or in which they have or 
had a large interest, have always been active organisers and 
promoters of the use of Teutonic machinery and plant, and 
their engineering representatives have not failed to cultivate 
sales and complete installation business in districts distant 
from the actual limits of supply from the generating 
stations. When it became impossible to procure deliveries 
from Europe owing to the blockade, the Germans simply 
паде purchases from the United States until the latter 
entered the war; and then the Teutons endeavoured to 
obtain plant from Spain. In the meantime the Japanese 
have gained a footing in electrical manufactures, particularly 
in Argentina, and now the contest in South America 
promises to become keener than ever in the future. 


THE SHIPPING, ENGINEERING, 


ORIGINALLY it was intended to hold this Exhibition in the 
autumn of 1914.  Rudely interrupted, however, by the 
outbreak of war, within a few weeks of the date fixed for 
the opening, the scheme seemed at one time to have little 
chance of maturing. But as soon as the Armistice was 
signed the promoters took steps to carry out the under- 
taking, and it is now being held at Olympia, London. 

_ The Exhibition has not been designed with the idea of 
impressing upon the nation the magnitude so much as 
With the variety of the interests involved in matters 
affecting the shipping and engineering interests, and visitors 
during the three weeks the Exhibition will be open will 
realise how greatly the well-being of the nation is dependent 
upon the lefficient maintenance of our Mercantile Marine. 
While British firms naturally predominate among the 350 
exhibitors who are represented, the Exhibition is of an 
International character (with the exclusion, of course, of 
all recent enemy nations); and exhibite of an interesting 


AND MACHINERY EXHIBITION. 


character will be found from Allied and neutral countries. 
For the first time in the history of Holland, the Nether- 
lands Government has made a pronounced effort to bring 
before the business world the resources of that interesting 
and productive country. In the early stages of the 
Exhibition, prior to the war, a Royal Commission was 
formed for the purpose of getting together a collective 
exhibit of Dutch shipping (Naval and Mercantile), ship- 
building, and engineering, and it is not too much to say 
that the Dutch section is one of the most attractive and 
successful commercial enterprises ever undertaken in London: 
by a foreign Government. | | 

In his speech opening the Exhibition, on Thursday morn- 
ing, last week, the Right Hon. Lord Weir of Eastwood said 
that in the task of reconstruction no channel should be 
ignored, and no element of fair business could be omitted. 
Advertising was a channel which led to orders, and every- 
day advertising was being recognised as essential to sound 
business. | 


422 


THE ELECTRICAL REVIEW. vol. 86. No. 2,184, Остовкв 3, 1919. 


Many of the exhibits demonstrate the advances made 
in war time, and the general public will also find much of 
interest. The Exhibition will remain open from 11 a.m. 
to 9 p.m., until October 17th. 

It is said that the first two days'booking' of orders 
showed promise of very good business, but it is to be feared 
that the lamentable railway strike will be painfully felt. 
Perhaps the adverse effect might be somewhat counteracted 
by deferring the closing date of the Exhibition; but this 
would necessarily depend on what arrangements could be 
made for extending the lease of the hall, which is required 
for other purposes next month. Unfortunately, the rash 
decision of the railway-workers’ leaders promises to upset 
the calculations fostered by the opening day’s promise of a 
record show. 

The educational side, apart from that afforded by an 
inspection of the exhibits, has also been provided for. А 
kinematograph theatre has been established in the Exhibition, 
in which films will be displayed of shipbuilding and other 
commercial interest. Facilities are also afforded to 
employés, students, and others to visit the Exhibition at 
much reduced rates, and the large number of applications 
received for these tickets is an excellent augury for the 
success of the Exhibition from this standpoint. Official 
visite have also been arranged by many engineering insti- 
tutions and associations. 

Probably no previous exhibition of this character has 
created so much interest in other parta of the world. The 
management issued 6,000 invitat ons to foreign, Colonial, 
Indian, and other buyers, many of which have been 
accepted, while letters have been received from all parta of 
the globe from those who are unable to visit the Exhibition, 
asking for copies of the catalogue and other particulars. 

Lord Weir, speaking at the inaugural luncheon which 
followed the formal opening of the Exhibition, said it 
would be worse than folly to disguise the gravity of the 
position of British industry to-day. It was no exaggeration 
to compare it with the emergency of August, 1914. Unity 
was required to-day, he said, to defeat the forces of 
unrest and irresolution that were paralysing our industrial 
enterprise and development, on which depended the liveli- 
hood and prosperity of our people. 

Those whom we elected to govern must decide either for 
a policy of improvement built on existing foundations, or 
forcne of demolition and experiment. Either they must 
stand for evolution or revolution. In the latter event they 
must visualise a plan for running the country without the 
wage and capital system, clearly and definitely enough to 
warrant them in subordinating the happiness and content- 
ment of this and the next few generations to the achievement 
of something which to-day no one dared term other than 
fantastic. If they appreciated the fantastic impracticability 
of this, then let them equally clearly say so, and at the same 
time decline to allow that influence to affect them in 
. their plan. | 

The employer must adopt a practical policy of domestic 
conference with his workers, or their chosen representatives, 
to explain his schemes ana changes, and thereby secure 
co-operation and eliminate distrust and suspicion. Equally 
must the Trade Unions revise their attitude, and accept 
the responsibility which the progress of economic thougu. 


imposed upon them. 


We commence below a review of the electrical exhibits. 


Messrs. BELLING & Co., Montague Road, Upper Edmonton, 
London, N.18. This firm's reputation, since it commenced the 
manufacture of electric labour-saving appliances for the home 
seven years ago, is too well known to need any eulogising. The 
fact that the total sales to the present time of all types exceed 
150,000 speaks for itself. We cordially agree that It's the 
little things that tell '" when dealing with domestic appliances, 
and a feature of all Belling apparatus is the interchangeability 
of the connectors for attaching them to the electric supply. 
Standardised centres and diameter of pins have been adopted 
throughout, enabling any appliance to be attached thereby; 
either split or solid pins can be used, the contact being ob- 
tained by the special design of the socket inside the con- 
nector. There are no parts more liable to wear and tear than 
connectors, being continually taken on and off, hence first- 
class mechanical design, combined with perfect electrical con- 
tact, is essential. A great benefit to the user is that addi- 
tional connectors can always be ordered with the sure know- 
ledge that they will fit all appliances. 


Fic. 9.—Tnur ‘‘ BEEHIVE 


This firm is now able to deal with inquiries concerning elec- 
tric washing machines, a recent addition to its series of 
labour-saving devices, and it will also shortly be in a position 
to supply small electric motors suitable for attaching to exist- 
ing sewing machines and other domestic appliances requiring 
small power to drive them. 

The Belling system of high-efficiency interchangeable elec- 
tric fire bar consists in supporting a red-hot spiral wire as 
far as possible in free air, on one side only and away from 
a bar of fireclay, which latter acts as a reflector throwing 
the heat forward. The dimensions of the bars are: 10.75 in. 
long, 1.75 in. wide, and § in. thick with fixing centres 10 in. 
apart. Fig. 1 illustrates a strong portable heater which can 
be connected to any lampholder and placed anywhere where 
instantaneous heat is desired; the heating unit is protected 
by a stout wire guard, which can be easily removed to clean 
the reflector. The parabolic reflector is of polished copper, 
can be adjusted to any angle, and when horizontal may be 
used for boiling water; &c. It has a cast-iron base, is finished 
in black and copper, the dimensions being: height 18 in., 
width 12 in., and weight 7.5 lb. with a full-on consumption 
of about 0.5 unit per hour. | l | 

Fig. 2 shows an attractive design of electric kettle suitable 
for the dining or drawing room; it is finished in nickel plate 
with a cane-covered handle, which always remains cool. It 
consumes just over 0.5 unit per hour, and has a capacity of 
two pints, which it boils in 10 minutes; it can be connected 
to any lampholder, and with „„ ld. per unit will 
boil eight times for ld. and pro rata. Fig. 3 is a view of an 
electric cooker with which, it is claimed, every cooking opera- 
tion can be carried out. There are two multiple-heat rings 


Fia. 1.—TuHe ‘‘ SUNFLOWER ” HEATER. 


TG. 3.—-THE '' MODERNETTE ” 


KETTLE. COOKER. 


on the hob; the oven is 16 in. high by 14 in. wide, heated by 
two multiple-heat elements, one at the bottom and one at the. 
top, the latter one being suitable for grilling purposes. The 
overall height of the cooker is 36 in., overall width 94 in., and 
the top hob is 24 in. by 15 in.; it weighs 80 lb., and has a 
total loading of 4 kw. There are altogether eight exactly 
similar 500-watt spirals on this cooker, fitted into four inter- 
changeable, 3-heat, IKW. heating elements. A plate warmer 
is provided on the left and a useful shelf below; it is recom- 
mended that a twin-bar kettle, for boiling water quickly, be 
used with this cooker. The outfit is supplied complete, 
finished in planished steel and nickel fittings, with two 
enamelled trays, two rod shelves, a solid shelf, grill pan and 
grid, two spare spirals, and two spare insulators. 

Fig. 5 shows a water heater which aims at overcoming the 
difficult problem of the successful heating by electricity of the 
bath water. The container is made of solid copper, tinned 
inside and polished outside; it is fitted with two twin-bar 
immersion heaters which raise the 8 gallons of water contained 
in the tank to boiling point in about one hour. This gives a 
bath, when mixed with some cold, of 15 to 90 gallons of hot 
water, which with electricity at ld. per unit would cost 4d. 
to prepare. The heater is finished in polished copper, and its 
dimensions are: diam. 11 in., height 24 in., weight 22 lb., 
loading 4 Kw., and capacity 8 gallons. It is necessary that 
this heater be efficiently earthed, for which purpose a special 
terminal is provided. It should be connected to the supply 
mains by means of a wall plug and socket controlled by a 
double-pole switch; a tell-tale lamp. with fuse, should be 
connected across the wall sockets so that when the heater is 
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on " the lamp is alight. The switch should, of course, be 
off when the bath is in use. | 

A recently perfected electric suction cleaner is seen in fig. 4, 
which should be a most useful addition to any home. No 
exertion is required to operate it, a flexible cord only needs 
to be attached to any convenient lamp socket, and it glides 
easily over the floor without injury to the carpets or rugs. 
The whole outfit, which weighs only 9.5 lb., is entirely of 
British manufacture, and the cost of operation, it is claimed, 
is only about 0.5d. per hour Figs. 6 and 7 show electric im- 
mersion heaters; the first for converting existing gas or spirit- 
heated kettles, tanks, and eimilar appliances to electric heat- 


Fic. 5.—A BATH-WATER 
HEATER. 


— 
Fic. 4.—AN ELECTRIC SUCTION 
CLEANER. 


ing. It consists of two timed copper-blade heaters fitted into 
& brass terminal box, connector pins and sockets, flexible 
cable, packing ring, and a screwed gland for sweating into 
the utensil. 'l'he length of the blade 1s 0.25 in. and the con- 
sumption about 1.5 units per hour. The second heater is for 
use to heat water, oil, &c. The heating blades, 8.75 in. long, 
are of tinned copper; the brass gland for ecrewing into the 
tank or cylinder is 1.5 in. barrel size, 11 threads per in. Two 
terminals are fitted inside the head of the gland with inlet 
bushes for the wires. The consumption of this heater js 
about 2 units per hour. Figs. 8 and 9 show respectively hori- 
zontal and vertical air warmers. This is a reliable low-tem- 
perature heating app uence made in cast iron with stove black- 
enamel finish. The dimensions of the former are: length 
15.5 in., width of base 6.5 in., depth 4.5 in., weight 12 lb. 
with a consumption of 0.5 unit per hour. The vertical type 
is fitted with two switches and weighs 60 lb.; its width is 
12.95 in., depth 7 in., and height 30 in., the consumption 
being 1.5 units per hour. These heaters can be used in any 
position without risk of fire, they are claimed to be proof 
against shock or damage, and if placed in damp positions 
the switches can be fitted separately in a dry place. 


The ASTER ENGINEERING Co. (1913), LTD., Wembley, Middle- 
sex. This firm is а . pioneer in the manufacture of direct- 
coupled sets in this country, there being approximately 35,000 
engines in use at the present time. Aster sets furnished 
a large portion of the searchlight barrage round London and 
provincial towns. The type 88 6. F. N. engine has been in- 
stalled in destroyed power stations in Belgium, also as a 
power unit in the Inland Water Transport workshop barges. 
This engine was developed just previous to the war for petrol- 
electric rail-car propulsion. A very large number of Aster 
10-, 18-, 25-Kw. sets have been installed in camps all over Ire- 
land and a considerable number in Great Britain, where they 
have given successful service. All the generating sets con- 
sist of high or medium speed engines direct coupled to 
generator on one bedplate. Generating set, type 12 C.M., 1n- 
cludes a four-cycle single-cylinder e engine, air cooled by 
means of a fan. The engine and dynamo are cast in one 
piece, the switchboard being mounted by means of brackets 
on the dynamo frame. This set is semi-automatic inasmuch 
as it is furnished with an electric starter and requires only 
a push of the button to put it into operation. The set is also 

rovided with batteries, and the engine automatically etops 
itself when these are charged. This type of generating set is 
eminently suitable for medium-size country house lighting 
and for farms, and is sold at competitive prices. The set is 
fitted with several patents, which increase its efficiency and 
enhance its value. Type 6 P.Z. is a high compression engine 
on the semi-Diesel two-cycle principle; it will run on heavy 
oils, such as Scotch shale, Russian naphtha or Admiralty fuel 
oils, and is an ideal engine for larger country house lighting, 
farm implement driving, &c. This firm also supplies arc- 
welding sets, one of which is shown in fig. 10; marine sets 
for ship's lifeboats, &c., from 7 to 110 B. H. p., auxiliary light- 
ing sets, direct-coupled pumping sets, &c. 


The Lonvon ELEOrRIO Firm, Brighton Road, Croydon, ex- 
hibits searchlight projectors and gear. The 20-in. pro- 
jector is an up-to-date high-class searchlight for commercial 
purposes, built generally on the lines of naval patterns, but 
not quite so elaborate. It is provided with a silvered-glass 
parabolic mirror, combined auto and hand-feed lamp and a 
flashing shutter. Тһе lantern barrel is flush finished, the 
stiffening angle rings at each end being inside, and .the 
mirror, front ^ and shutter mountings are secured with & 
very neat and facile fixture. The shutter is arranged to 
interchange with & diverging lens when required. The 
lantern is balanced horizontally, and is supported by arms 
formed of steam tube secured to a turntable at their lower 
ends, the turntable being arranged to rotate on the fixed 
cylindrical base. The lamp is fitted with hand and automatic 
non-disengaging feed, which .operates entirely automatically. 
but at the same time can be adjusted bv hand control if desired, 
without the necessity for change-over levers or clutches. It 


‘Fics. 8 AND 9.—AIR 
HEATERS. 


Fics. 6 AND 7.—IMMERSION 
HFATERS. 


is robust in construction, and in this particular class of search- 
light the working parts are doubly enclosed, as the lamp com- 
plete, with its supports and focus gear, is mounted in a lamp 

ox built integral with the lantern body. The beam of light 
may be trained, elevated or depressed, and can be pointed 
vertically, and the lamp will work as satisfactorily at extreme 
as at normal angles. А 90-in. Suez Canal projector is the 
type of searchlight now universally used for night navigation 
in the Suez Canal. It is somewhat similar to the above (the 
lamp being identical) but less elaborate, generally, in design. 
The lantern and supporting arms are arranged to lift off the 
base for stowing below when not wanted in use. The mirror 
used for this projector is of Parsons patent split variety, and 
normally gives the flat beam required for picking up the 


Fia. 10.—A 12-Kw. PORTABLE ARC-WELDING SET. 


buoys. When the lever at the rear is operated, the position 
of the two halves of the mirror (which are hinged together) 
is slightly modified, and the beam is split up into two sec- 


tions, with a well-defined dark section in the centre. This 
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obviates the pilot df an on- coming ship being dazzled by the 
light, and does not detract from the effective illumination of 
‘the buoys. This arrangement can be modified as to light and 
dark angles, and therefore lends itself for other uses. 

16-in. pilot house searchlight is made of brass and gunmetal 
(practically) throughout to meet the demands of shipbuilders 
and owners for all brass eearchlights of this class. The 
outfit is mounted on the top of the wheel-house, and the 
control gear projects downwards into the cabin, within easy 
reach of the pilot, who can direct the light as required. The 
lamp is of the auto and hand-feed pattern, and the mirror 18 
usually of the standard parabolic eilvered-glass type. А 14-10. 


Fic. 11.—A ''LoNpoN ELECTRIC " SEARCHLIGHT. 


inexpensive projector outfit would be fitted with a eilvered 
metal reflector and hand feed lamp, and is made at а com- 
petitive price. It is extremely useful for many purposes 
where & high-power searchlight is not needed, and is con- 
veniently mounted on the bridge of a vessel. The 90 c/m 
Jamp is a combined automatic and hand-feed lamp with non- 
disengaging gear, but motor controlled; the feed gear is 
differential, i.e., the motor both opens and closes the arc, and 
in addition there is a separate series coil provided for striking 
purposes. | | 
The small winches shown are used for lowering engine room 
and mast head electric lamps, and may be employed in con- 
junction with or witbout contact suspension gears—the latter 
make electrical contact with the supply and also take the 
weight of the lamp off the rope. The larger winches are eup- 

lied in 2.5, 5 and 10-cwt. sizes, and are intended for general 
ifting purposes. The above are suitable not only for use on 
shipboard but in docks, shipyards, factories, &. | 

This firm manufactures every variety of this equipment 
both large and small, and for hand control, also for distant 
electric, hydraulic, or mechanical rod manipulation. Fur- 
ther, it specialises in electric cable-winding drums, spring 
controlled and also hand wound, fitted with slip ring and 
brush contacts when required. 


(To be continued.) 


NOTES FROM CANADA. 


© eee. 


(FRom Our SPECIAL CORRESPONDENT.) 


THERE has recently been formed in Canada, apparently with 
headquarters in Toronto, The dian Association of 
British Manufacturers and their Representatives," the objects 
of which are ''to further the interests of British trade 
throughout the Dominion of Canada and to affiliate with and 
work in concert with kindred associations in other centres of 
the Dominion having similar objects.“ TUM 

The above is quoted from the articles of the constitution, 
which further state that: 'The association shall consist of 
British subjects only :— 

(a) British manufacturers and wholesale exporters from 
the United Kingdom.“ 

“ (b) Representatives and agents of British manufacturers 
aud wholesale exporters from the United Kingdom.“ 

No representative or agent of British manufacturers who 
enters into any agency agreement with, or in any way repre- 
sents, any manufacturers or wholesale exporters whose prin- 
cipal works or place of business is situated in any country 
deemed by the Supreme Council to be or to have been hostile 
or unfriendly, shall be entitled to membership of the asso- 
ciation.” 


“The amount of the annual subscription shall be: (a) For 
British manufacturers and wholesale exporters, $15.00 per 
annum; (b) for representatives and agents of British manu- 
facturers and wholesale exporters, $7.50 per annum.” 

Under the heading of by-laws appear the following :— 

The expression British manufacturers and wholesale ex- 
porters’ used in clause 6, sub-section A of the constitution, 
shall be understood to mean British manufacturers and whole- 
sale exporters who are already represented in Canada by a 
resident agent.“ | ў 

he trade sections shall consist of the following classifica- 
tions :— 

' (a) Cotton and wool fibres." 

(b) Food products. 

,'' (c) Metal products, comprising iron and steel and all other 
metals and manufactures thereof. 

"(d) Clay products, comprising earthenware, stoneware, 
glassware, and all manufactures of clay and its essentials.'' 

(е) Wood products.“ : 

“* (f) Chemicals, comprising heavy chemicals, dyestuffs, oils, 
drugs, drug sundries, polishes, and kindred materials and 
manufactures.” 

'" (g) Leather products, comprising hides, leather, findings 
and all manufactures of leather.” 

A new trade section may be formed upon the written 
application of any six members of that particular trade.” 


A meeting of the Toronto branch of this association was- 


held recently in Toronto and was attended by about 25 
members. 

The trade sections already formed (as indicated above) were 
asked to nominate a chairman and secretary; this was done 
in the case of several sections, and it was then decided to 
institute a special drive in order to obtain as many new 
members as possible. The drive is to begin at once, and last 
for one month. 

At present the Toronto membership is about 50, but it is 
believed that about 950 can be obtained if all those eligible 
can be induced to join. This latter number would represent 
probably 2,000 or more British firms, as many of the members 
are agents for several different companies. | 
_ The association has been formed more for the purpose of 
increasing the number of British agencies in Canada than 
Increasing the number of agents, and it was stated at the 
meeting that H.M. Imperial Trade Commissioner at Toronto 
(Mr. F. W. Field), who has had a good deal to do with the 
formation of the association, would forward any inquiries 
which he might receive in future from British firms, as to 
the openings existing for suitable representation in Canada, 
io the association for its consideration. | 

So far as could be judged by the writer, the members of 
the aesociation present at the meeting were all very enthusi- 
astic about it, and once it has got fairly on its feet there is 
little doubt that its influence will be felt in Canada, and, 
be it hoped, at home also. 

The general impression gained at tbis meeting was that 
all the men there were keen, honourable business men who 
knew what they wanted, and were determined to use their 
best efforts to get it. If British firms are ever to make any 
headway in Canada now is the time to begin trying, and 
this association: should prove a great boon to firms at home 
in assisting those already represented, and in advising those 
desirous of obtaining proper representation. 

In the ExectricaL Review of August Ist, on page 146, ap- 
peared three photographs showing the condition of some of 
the tramway track in Toronto. 

The editorial remarks very nicely and courteously ascribe 
the conditions indicated ‘‘to the great war," but, sad to 
say, such a etate of affairs has existed for the past ten years 
or more, not only on Front Street, between the Union 
Station and George Street," but at much more important 
locations, such as the intersection of Yonge Street and Queen 
Street, Yonge Street and Richmond, Yonge Street and King 
Street, and innumerable other points—such sights are not by 
any means ‘‘abnormal’’ any more than is overcrowdin 
on the cars. Regarding this latter subject, it may be eai 
that there are usually during rush hours at least as many 
persons standing up inside the car as are occupying the seats, 
and that the rear platform and the eteps are crowded to the 
very utmost with young men and boys of a foolhardy turn 
of mind hanging on to any little support or ledge that offers 
з precarious foothold. That this condition is not abnormal 
may be judged from the fact that the people of Toronto 
have been agitating continuously to have it altered eince at 
least as long ago as 1899—the writer recently saw in the 
records of the City Council of that year a resolution demand- 
ing that something be done immediately to force the 'Toronto 
Street Railway Co. to provide a better car service, as the 
overcrowding was intolerable—or words to that effect. At the 
eame time it was pointed out that similar efforts to induce the 
company to do something had been repeatedly ignored in the 
past. Evidently, therefore, the history of this etate of affairs 
goes back to at least the Jubilee vear or earlier, and the long- 
suffering publie puts up with these conditions even vet, but 
perhaps there is more excuse for the company's dolce far 
niente policy now than formerly as the franchise expires in 
1921, and is not likely to be renewed. Moreover, the city of 
Toronto itself owns several car routes now, and it cannot be 
said that the overcrowding conditions on the city's own cars 
are any better than those on the company's cars. However, 
as in other matters, human nature can accustom itself to 
anything. 
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MUNICIPAL TRAMWAYS ASSOCIATION. 


(INCORPORATED.). n 


(Concluded from page 392.) mE | | 


ANNUAL REPORT. 


The report of the Executive Committee for the year 1918-19 
recorded a total membership of 201 (85 local authorities, 116 
managers and assistants). Mr. W. Clough (Bury), who was 
appointed hon. secretary at the last annual general meeting in 
succession to Mr. C. J. Spencer, left municipal service, and 
Mr. G. W. Holford (Salford) was appointed in his place. At a 
special meeting on May l6th the Association authorised the 
Executive Council to appoint a general secretary, and Mr. J. 
Beckett, borough treasurer, of Accrington, was selected out 
of no fewer than 740 applicants. At a special meeting of the 
Association in May last it was decided to discontinue the 
meetings of the Municipal Tramways Conference, which had 
been dealing with wages, &c., and that the Association should 


in future handle such questions; it was also agreed that the: 


subscriptions payable by local authorities should be raised 
to meet the increased expenditure, a scale being adopted 
ranging from 10 guineas a year where the annual revenue 
was under £20,000 to 100 guineas where the revenue was over 
£1,000,000 | 

The British Engineering Standards Association dealing with 
wheel centres decided to recommend a diameter of 27 in. for 
driving wheel centres, with a diameter of 82 in. or 33 in. 
over the tread, and 17 in. for pony wheels, 22 in. over the 


also appended ; there will be 14 representatives of the M.T.A., 
eight of the T. and L.R.A., and 99 of the employés. The first 


гето emphasising the anomaly of making municipal 
aut 


Motor Omnibus Services. 


By A. Б. FEARNLEY, General Manager, Sheffield Corporation 


ways and Motors.—(Abstract.) 


ON many occasions recently when the question of road pas- 


senger transport has been under discussion the opportunity 


has been taken of suggesting that extensions of electric tram- 


ways should not be made, but that any further transport 
facilities required on the roads should be provided by motor 
omnibuses. This opinion, of course, comes from those who 
have had no experience of handling passenger transport work 
by the electric tramcar. 

I propose to look at the question from the point of view 
of the municipality engaged in passenger transport work, 
and to show ae & result of the experience gained whilst 
working motor bus services as auxiliary to a large tramway 
system, during the past seven years, how, and to what extent, 
motor omnibuses can be best made use of. | 

Under present conditions it is comparatively easy for any 
municipality to obtain powers from Parliament to work motor 
omnibuses within its own district, and despite the opposition 
which is generally met with from railway and motor bus 
companies, County Councils, and Urban District Councils, it 
can also obtain powers to work omnibuses in the districts 
ш 135 its boundaries. | 


1907 the Sheffeld Corporation obtained & clause which 


reads as follows :— 

The Corporation may provide and run motor omnibuses 
within the city, and also in connection with their tramways 
in certain districts adjoining the city on the following routes. 
Then follows & description of the routes outside the city 
boundary on which the Corporation is authorised to run 
motor omnibuses, and as will be seen from the map attached 
most of the main roads leading into the city are now provided 
with bus services; on those which are not so provided powers 
have been already obtained, and in a short time services will 
be in operation. | M | 

Another clause provides that the Corporation shall make 
pnyment to the road authority of àd. per 'hus-mile run hy its 


motor omnibuses; also, that the Corporation shall not be 
required to make any payment in excess of the eum of id. 
per bus-mile in respect of any road which has not been 
constructed or re-constructed so as to be adapted for mechani- 
cal traffic. m 

Further clauses provide that the Corporation shall not be 
required to inake any payment in respect of the cost of raising 
the standard of any road to meet the requirements of 
mechanical traffic, and that if а grant from the Imperial 
Exchequer is made in respect of any road towards the cost 
of maintenance the amount.to be paid by the Corporation 
shall be proportionately reduced. T 

These clauses remain operative for at least five years from 
March 8164, 1919, and were settled by oe with the 
West Riding County Council and the Derbyshire Count 
Council so recently as the summer of 1918, after they had h 
five years’ experience of the running of the motor ’bus services 
over their roads. | | К 

. Another clause in which the Sheffield Corporation appears: 
to have been more fortunate than many other under gs 
is in the fare clause. Our clause in regard to this matter 
reads as follows: ‘‘ The Corporation may demand and take 
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SHEFFIELD TRAMWAYS ( ) AND OMNIBUS SERVICES (жшше). 


such reasonable fares and charges for the conveyance of 
passengers and parcels in or on their motor omnibuses as 
they may think fit.“ 

With the parliamentary authority above referred to, the 
Sheffield Corporation commenced in 1913 to run motor omn- 
bus services on a number of routes within the city, and as 
extensions of its tramway routes outside the city, and has 
continued since that date as opportunity offered to extend 
euch eystem, until it has now services covering 37 miles of 
road, of which 15 miles is within the city boundary, and 
22 miles outside the city, on County Council roads, and 
employing altogether about 40 motor omnibuses. At least 
half-a-dozen additional routes are contemplated, & number 
of which are to be put into operation as soon as a further 
supply of suitable omnibuses can be obtained. 

The results of the first three years were excellent, but, of 
course, war conditions, especially Sun ne last two years, 
made the working of the services very cult, and at times, 
owing to the inability to obtain spare parts and carry out 
repairs; almost impossible. | 

The expenses for the last two years are as follows :— 


AVERAGE EXPENDITURE PER 'Bvs MILE. 


1915 1918. 1919. 

Pence. Pence. Pence., 
Traffic expenses .. .. 9.012 4.981 7.086 
General expenses Es .. 370 | .880 532 
Repairs account е .. 1.915 4.411 4.598 
Road maintenance account .055 ‚146 ‚200 
Power expenses (petrol) 1.683 4.154 5.550 
Total working expenses 7.085 14.022 17.896 


Although on country roads the single-deck bus is the more 
satisfactory type of vehicle, the preference in the district for 
the double-deck ‘bus is so pronounced that we have tried өл: 

E 
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far as ible to meet this requirement, 75 per cent. being 
of the latter type. | | 

On city routes this class of service undoubtedly provides 
@ great public convenience for short-distance cross-town traffic 
through streets and districts which cannot be eerved by cars. 

The traffic which has been developed on roads branching 
oft from tramway routes is enormous, and has astonished its 
most sanguine advocates. оя 

The use of ‘buses as extensions to existing tramway routes 
has also proved very satisfactory. In addition to paying 
their way, they have brought a great amount of traffic to the 
tram ways. What this means in the summer months may be 
gathered from the motor 'bus trattic return for the last com- 
pleted week, ended August 17th, 1919 :— 


Receipts, £2,172 7s. Па. (tare Id. per mile). 

Passengers carried, 159,371. | 

Miles run, 20,768. (Lost mileage, 59 mules.) 

Receipts per ‘bus mile, 25.1d. | 

Receipts per bus mile up to date this year аге 923.594. 

The traffic on 'bus routes is greater in the summer months 
than in the winter months, the ratio of difference being much 
greater than on the tramways. ‘There is no doubt that the 
general effect on the outlying districts is in every way of 
great benefit. 

The motor omnibus, so far as it has been developed up to 
date, is :— 

1. An excellent vehicle in acting аз feeder of and in con- 
necting up tramway routes and services. | 

2. An unsuitable vehicle for satisfactorily dealing with 
heavy town traffic. 

3. Quite inadequate for dealing with peak loads. 

, 4. Financially impossible for workmen's trattic at reduced 
ares. 

5. In regard to average speed maintained throughout the 
day it has no advantage over the electric tramcar. 

The maximum seating capacity that we have so far been 
able to provide is 37 against the maximum of 76 on the latest 
type of tramcar. The new type of bus, one of which has 
just been put on the streets by the London General Omnibus 
Oo., seats 46 gers. | | 

The great ifficulty from the passengers’ point of view ів 
that only 22 passengers on the new type of ‘bus are pro- 
vided with cover or a comfortable seat under inclement 
weather conditions, which prevail during eight months in 
the year, whereas the whole of the 76 passengers on the 
tramcar referred to are under cover and travelling under 
reasonably comfortable conditions, whatever the weather con- 
ditions may be. 

As the majority of the members know, there are very few 
tramcars running to-day in the busy manufacturing centres 
or thickly-populated districts without top covers, experience 
having shown that for the greater portion of the vear the 
top-deck seat on the open-top car is of little use, and the 
vehicle without top cover becomes practically a single-deck 
tramcar. 

For dealing with the peak loads the Sheffield type of ‘bus, 
with its maximum of 37 seats, would be of very little use; 
for the Tinsley district in Sheflield, each evening we have 
to provide a service of 82 cars per hour, in which time we 
carry 5,576 passengers at an average fare of less than id. per 
mile. To carry these passengers the number of ‘buses would 
have to be double the number of cars provided, and in wet 
or winter weather this would be totally inadequate for the 
purpose. Given this necessary increase in the number of 
vehicles, serious loss would result if the sume fares as аге now 
charged on. the tramways were maintained. 

The 3}-ton maximum weight allowed for the Tondon 'bus 
is of no use for the provinces. Actual experience has shown 
us that a body of the London type after two years on roads 
such as are inet with in the Midlands and North Country 
is in such & condition that very heavy repairs are required, 
and, in fact, it then becomes a question whether such type 
of body is worth repairing for work under such conditions. 
The makers themselves have confirmed this opinion, and 
to-day decline to build a body of that type for use in the 
provinces. 

The minimum weight of a double-deck omnibus for roads 
such as are found in our district is 44 tons, and the difference 
in weight of vehicle per passenger carried in the provinces 
is, therefore. very little in favour of the motor omnibus, as 
compared with the tramcar. 

Appended are some figures for the year ended March 25th, 
1919, showing :— 

1. The revenue expense of running the motor bus is 44.5 
per cent. more than the tramcar. After giving the motor 
omnibus the benefit of its comparatively lower capital expendi- 
ture it still costs 33.7 per cent. more than the tramcar to work 
per mile. 

2. The revenue expenses per passenger carried on the motor 
omnibus are 198 per cent. more than on the tramcar. The 
total expenses per passenger carried are 176 per cent. more 
on the 'bus than on the tramcar. 

9. Per seat provided the omnibus revenue expenses are 
131.3 per cent. higher than the tramear revenue expenses. 
The total expenses per seat provided are 114.1 per cent. higher 
on the 'bus than on the tramcar. 

The average speed of the ‘buses is 9.97 miles per hour; of 
the tramcars 8.65 miles per hour, that is: 15.26 per cent. in 
favour of the bus. Bearing in mind, however, that 75 per 
cent. of such ‘hue mileage as is here referred to ia run on 


urban and rural roads, it will be seen that under similar 
conditions the speed of the tramcar in the provinces is easily 
equal to the speed of the 'bus, so that in this respect there 
is nothing to choose between the two vehicles. 

What is very necessary at the present time to assist the 
motor omnibus undertakings in carrying out their work 1s 
a plentiful supply of fuel, at a reasonable price; that is not 
а price 4d. or ld. below the monopoly price of the petrol ring, 
which is not the way to encourage the use of either benzol 
or any other home-produced motor fuel. 

In conclusion, I would like to suggest that it is the duty 
of every iramway-owning municipality to undertake this 
work. 


COMPARATIVE FIGURES FROM THE 1918-19 SHEFFIELD ACCOUNTS, 


1 Per car Per ’bus 
o mile. Bus expenses are 
Working expenses 12˙388 17˙896 445% more than tramways 
Service of debt 
(capital) 1°688 923 45°3% leas than tramways 
Total expenses. 14076 18:819 33°7% more than tramways 
2 'Tram- Omni- 
ways, per buses, per 
. Pestengor. 'Bus ex penses are— 
Working expenses 716 2:137 198% more than tramways 
Service of debt 
(capital) ‘098 - '110 12:87; more than tram ways 
Total expenses ... '814 2:241 1767, more than tramways 
3 Tramways Omnibuses 
per seat per per seat per 
car mile. bus ише 'Bus expenses are 
Working expenses 230 832 131°3% more than tramways 
Service of debt 
(capital) ... 031 027 12°9% leas than tramways* 
Total expenses ... ‘261 '559 11417; more than tramways 
4 Per car Per ‘bus 
m n 'Bus receipts are— 
Traffic receipts ... 16:563 20'457 23:57, more than tramways 
Тга с receipte per 
seat provided 307 608 987, more than tramways 
'Bus fare per mile is— 
Average fare 


charged per mile.. 652 1˙5 
"This is an important figure and one which is often entirely 


130% more than tramways 


overlooked by the motor bus advocates—the impression usually 


left is that the difference in capital expenditure is much greater. 


DISCUSSION. 


In opening the discussion Alderman E. RussELL TAYLOR 
(Liverpool) said he had come to the conclusion that the motor 
omnibus was a very keen rival to the traucar because of the 
ever-increasing cost for permanent way and the extraordinary 
costs that would have to be incurred in the future for the 
overhead equipment of a tramway system. The great 
development of the internal-combustion engine increased its 
possibilities as a method for traction to such an extent as to 
render it a formidable competitor to the tramway system. 
The vast capital sum involved and the large annual charges 
enormously handicapped a tramway system as compared with 
a inotor-bus system. By an absurd clause in an Act of 
Parliament the weight of the motor 'bus was restricted to a 
limit which rendered it impossible to obtain the seating capa- 
city which was suflicient to give the omnibus the same earn- 
ing power as the traincar. But with the advent of the new 
Ministry of Transport, it was to be hoped that this anomaly 
would be wiped out and that the motor omnibus would have 
a fair chance as a competitor to the tramcar. The motor 
omnibus, owing to its great mobility, was capable of running 
a larger number of journeys than the tramcar within & given 
time, and its course could be diverted in order to avoid ob- 
structions. Local authorities should seriously consider the 
possibilities of the motor omnibus as well as the tramcar, as 
hoth could at the present moment be usefully employed in 
dealing with the congestion of the passenger traffic in all 
their large centres. With the co-operation of the municipal 
authorities there should not be any difficulty in removing all 
restrictions and disabilities connected at present with the 
motor-’bus, and he believed that at no distant date munici- 
palities would have more ’buses than tramcars. 

Mr. WEBBER (Keighley) said that in Keighley they had had 
motor-'buses for five years, and their experience was that the 
motor-bus was most unsatisfactory. They took up in its 
place the railless trolley, which thev found was undoubtedly 
better than the 'bus. The cost of petrol as given by Mr. 
Fearnley was 5d. ver mile. In Keighley they could run a 
ruilless vehicle with very nearly equal carrying capacity for 
about 13d. per mile. He was against using any other power, 
when electricity generated by bis own Corporation was there 
to be utilised. р . 

Mr. C. B. HaMILTON (Leeds) said that for big industrial 
centres there was no comparison between the motor-’bus and 
the tramear. The cost per seat vrovided-—and after all that 
wis the criterion~was double that of the tramcar. Mr. 
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Russell-Taylor had omitted to say anything about the roads 
in his statement of capital expenditure. 80 far as munici- 
palities were concerned the roads for motor-'buses must be 
provided and maintained by them. Taking everything into 
consideration, he maintained that in the actual cost of operat- 
ing the two vehicles the cost of the motor-’bus was double 
that of the tramcar. ‘hose who talked about the great possi- 
bilities of the motor- bus seemed to forget that there were 
also great developments to be inade yet with regard to tram- 
ways. He believed that jn the tramways they had the best 
method of moving large bodies of people. 

Mr. J. DALRYMPLE (Glasgow) asked Mr. Fearnley to explain 
what was the exact point or time when he would discard the 
motor- bus and introduce a tramway car. Mr. FEARNLEY re- 
plied that that all depended on local circumstances. No hard 
and fast line could be drawn. 

Mr. W. Murray (Walthani-tow) said that apart from any 
controversy as to the merits of the two vehicles, there was an 
opening for the motor- bus over city routes as an auxiliary 
service to the tramways. In the rush hours especially it 
would be of convenience to the public if the tramcars carried 
the short-distance passengers and the motor-'buses the long- 
distauce passengers, who would have the additional advantage 
of being carried at & quicker rate. 

Mr. Monxson (Stockport) said that in Stockport they were 
about to institute a motor-'bus service over one of the routes 
wbere they had had a railless trolley—which they had aban- 
doned. They had never found the railless trolley satisfactory. 

Sir Joun W. Counris (Cardiff) said that in Cardiff they 
were considering the advisability of adopting a motor-' bus 
system either to run on the streets where they had already 
tramway routes or to aet as feeders to the various termini. 
Regarding the suggestion that the weight of the motor-’buses 
should be increased, he said that even at their present weight 
he could always tell when a motor-’bus had been on a road 
from the damage it caused, and if the weight were increased, 
the roads would require to be of very different construction 
altogether. 

Mr. A. BAKER (Birmingham) said they had a very large 
fleet of omnibuses in Birmingham, and the loss of mileage 
was becoming a diminishing quantity. That showed that the 
motor omnibus was becoming more stable. Regarding the 
question asked by Mr. Dalrymple, he could eay that when 
they got a population sufficient to satisfy a quarter-of-an- 
hour omnibus service, that was the time to lay down a tram- 
way line. 

Mr. WinKINSON (Bradford) contended that the railless 
troley was only at the fringe of its career, and could be 1m- 
proved to such an extent as to make it a eerious rival to the 
tramways. Roughly speaking, its working expenses to-day 
were 25 per cent. less than those of the tramcar. 

Mr. J. M. McEvroy (Manchester) was of the opinion that 
‚ to carry a great body of traffic, the tramcar held the field at 
the present moment. | 

Councillor J. W. Squires (chairman, L. C. C. Highways Com- 
mittee) said that all depended on the district where they were 
going to run the 'buses. In London the General Omnibus 
Co. could go where it liked. During the war the company, 
by some means or other, carried munition workers to Wool- 


wich Arsenal and received а subsidy in one year of £130,000. . 


The London County Council had made up its mind to seek 
powers for running motor-’buses. He did not want to start 
motor-’buses in sheer competition with the London General 
Omnibus Co., but he wanted motor-’buses to subsidise their 
own tramway service. 

After further discussion, Mr. Fearnley received a warm vote 
of thanks for his paper. 


ELECTRIC FURNACES. 


THE interesting programme which was arranged in соп: 
nection with the visit of the Institute of Metals to 
Sheffield contained little of a directly electrical nature, but 
included one item of particular interest to the central-station 
engineer and the electrical manufacturer. This consisted of 
а series of kinematograph exhibitions, given by Mr. Verdon 
O. Cutts. of Sheffield, which showed electric furnaces in opera- 
tion, melting non-ferrous metals and alloys, and annealing 
and heat-treating steel and non-ferrous products. These are 
the furnaces developed by Baily in the United States, which 
are being introduced on this side by Mr. Cutts’s firm; they 
are of the resistance type, and it would appear from Mr. 
Cutts’s description that they open up a very important field 
for the central-station engineer. It is claimed that their 
highly non-inductive load, with a power factor of 98 per cent., 
and а load factor of 90 to 100 per cent., has been fully de- 
monstrated bv experience with a large number of such 
urnaces which are in regular commercial operation in the 
United States. Such an electric furnace load is in sharp 
contrast with the steel furnace of the arc type. with which 
we аге more generally acquainted in this country. 
The melting furnaces are of three distinct types, viz.. the 
pit, tilting, and tapping tvpes; they range in size from 
KW, up to 1,000 KW. A typical round-pattern tilting fur- 
nace, which figured largely in Mr, Cutts’s pictures, is pro. 
vided with specially wound transformers of 105 Kw. capacity; 
ib consists essentially of a steel shell 7 ft. jn diameter, 
Mounted on trunnions and brackets for tilting, The shell is 


. suitably lined: with refractories, the hearth being located 


at the bottom of the furnace and bowl shaped. The domed 
roof is suitably encased, and is capable of being raised and 
lowered by one hand wheel. Kisselguhr is used between 
the casing and the lining as a heat insulator, and the roof 
framework 18 provided with a circular fin which dips into a: 
sand seal. Over the furnace hearth is situated an annular 
trough of carborundum fires, and which contains the resister 
material. Fixed electrodes enter this trough at two points 
diainetrically opposite; these serve to make the permanent 
electrical connection to the resister bed. A charging and 
working door of the plug type is provided, and this con- 
stitutes the only opening to the furnace, the pouring spout 
being located immediately below. The furnace can be poured 
without opening the door. A ribbed cast-iron plate, hung 
from а counterweighted lever, enables the doorway of the 
furnace to be partialy closed when the swing plug door is 
opened for the purpose of working the hearth. This shields 
the operator from the intense heat of the furnace, and de- 
creases the loss of heat. ‚ 

The necessary heat is generated by the resistance of the 
carbonaceous material in the trough to the passage of the 
electric current. Special transformers having their primary 
side suitably wound for the electric supply available form 
an integral part of the installation. They are provided on 
the secondary side with a number of different voltage taps. 
This arrangement in conjunction with a selective oil-break 
switch of special design gives a fine degree of control. 

The heat generated in the resister trough is transmitted 
to the hearth by direct radiation, and indirectly from the 
arched roof. The direct radiation from the lower part of the 
trough is obtained by mounting the trough on piers, this 
leaving & considerable area of the trough bottom exposed to 
the hearth. It is interesting to note that this heating element 
has a radiating surface of over 40 ft. 

It will be obvious that a furnace so designed must neces- 


sarily be rather large compared with its output. That de- 
scribed above has a normal hearth capacity of 15 cwt., and a 
er hour. In proof 


51 rate of approximately 6 cwt. г. ] 
of its flexibility ав а unit, Mr. Cutts is able to cite instances 
of its commercial use with charges ranging from 5 cwt. to 
over 30 cwt., and under favourable conditions the melting 
rate is considerably increased. It is further evident that 
4 furnace of this type must be somewhat sluggish in opera- 
tion. and it is conceivable. that this may be regarded as a 
disadvantage. It is, however, this feature which renders the 
furnace susceptible to very precise temperature control, which 
is a most desirable quality for non-ferrous work. 

The reduction of metal losses in melting is of considerable 
importance. Melting records of numerous furnaces in regular 
commercial operation, melting yellow brass scrap, show a 
total loss of less than 1 per cent. These records are taken 
over considerable periods and under normal shop conditions. 
This not only makes for the conservation of metal and the 
elimination of waste, but also minimises the dahger of 
occupational disease due to the emission of zinc fumes from 
the furnace. It will therefore be evident that the furnace is 
particularly suitable for melting bronze, brass, aluminium, 
Zinc, anti-friction alloys, &c., and especially those metals 
which readily oxidise and volatilise. 

The electrodes, being embedded in the furnace walls and 
resister bed, are fixtures and inaccessible to the atmosphere. 
Consequently, there is practically no erosion or electrode 
consumption. Incidentally, they require no adjustment, 
which makes for simplicity of operation. The energy con- 
sumption with this size of furnace varies between 300 and 
350 KW.-hours per ton of yellow brass scrap melted. 

The tapping type of furnace is rectangular in shape, and 
is fitted with two or more straight resister elements. The 
larger sizes have motor-operated doors with an electrically- 
operated charging device. Two typical examples may be 
mentioned. There is а furnace of 500 EW. capacity which 
has a hearth capacity of 3 tons of aluminium. This same 
furnace has a capacity of 9 tons of brass and a melting rate 
of 2 tons per hour, when supplied with 600-Kw. transformers. 
А 1,000-kw. furnace has a capacity of 200 tons of zinc per 
day, with an average energy consumption of 74 Rw.-hours 
per ton. In this instance the metal dross amounts to 2.43 
per cent. 

The melting furnaces described were developed as the 
result of experience with furnaces installed for heating with- 
out melting for such operations as annealing, heat-treatment, 
&c. These heating furnaces are exactly similar in type to 
those used for brass melting. They are usually rectangular 
in shape, with an arched roof, and straight resister elements 
running along each side of the interior of the furnace over 
the hearth. The precision with which the furnace tempera- 
ture and atmosphere is controlled enables a steel or other 
product to be subjected to the exact heat treatment specified 
by the laboratory. Where there is an appreciable amount 
of repetition work, or work of approximately the same bulk 
for similar treatment, automatic furnaces are emploved. In 
such cases the only manual labour required is to place the 
eastings, forgings, or other pieces, on the charging nlatform 
of the furnace. All subsequent operations, including the 
actual charging, heating, quenching, and passage through the 


drawing furnace, are controlled by means of pvrometers or 


a time-element device. Thus the human element is com- 
letely eliminated, and the furnaces are rendered practically 
ool-proof. The installation thus partakes more of the nature 

of a heat-treating machine, than of that of a furnace only, 
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and a machine-like precision is rendered possible. One sucb 
installation used for heat-treating forgings consists of a 
haruenipg furnace provided with 600 KW. and a drawing 
Íurnace of 300 KW. capacity, with a quenching tank situated 
between the discharge end of the first furnace and the 
charging end of the second furnace. "he cycle of operations 
muy ve described brietly as follows: When the pieces nearest 
to the discharge end of the hardening furnace have reached 
a pre-determined temperature, thermo-couples operate auto- 
matic gear through relays, and the doors of the tirst furnace 
are opened. ‘The electrically operated pusher places the cold 
pieces for treatment in this furnace, thereby ejecting those 
at the discharge end which have attained to the desired 
temperature. Ihese are received by a hydraulically operated 
Manipulator which places them in the quenching medium, 
at the saine time closing the wotor-operated doors. The time 
taken in quenching is governed by a time relay. The manipu- 
lutor then withdraws the inaterial from the quenching tank 
and places it in front of the charging door of the drawing 
furnace. ln doing so, the doors of this furnace are opened, 
and immediately the material is pushed into the furnace, the 
completely heat-treated pieces being ejected at the discharge 
end and the doors closed. 

Other automatic furnaces have been constructed for the 
heat treatment of steel balls for bearings, small finish- 
machined aeroplane parts, cast-steel anchor chains, draw-bar 
knuckles, and a variety of other work. 

. For work requiring very gradual heating and cooling, and 
where large output is essential, the installation 18 of the 
car type, with pre-heating chambers and a hood for slow 
cooling One such installation which is used for the anneal- 
ing of sheets, steel strip, &c., is over 200 ft. long. Two lines 
of cars are provided, travelling in opposite directions. The 
cold matepial, as it enters, is pre-heated by the hot material 
approaching the discharge end of the track. This makes for 
economy of operation to a very marked degree. It has a 
capacity of 150 tons per day, and operates at temperatures 
up to 1,400 deg. F. E | 

One interesting fact is that the ability to give the precise 
heat-treatment which these furnaces render possible, has 
enabled one firm to use plain carbon steel where it was pre- 
viously found necessary to use special alloy steels. 


A COTTRELL PRECIPITATOR IN A 
CEMENT PLANT. 


Tue Clinchfield Portland Cement Corporation has just 
completed the installation of a complete Cottrell precipitating 
plant, comprising both a dry treater and a wet treater, for 
recipitating the dust from the cement kilns, with the two- 
fold object of recovering potash and eliminating a nuisance. 
A steel flue 9 ft. wide by 14 ft. deep, provided with hopper 
bottoms and a screw conveyor beneath, conveys the gases 
from the kiln to the dry treater. This flue, and also the 
stacks which permit the gases to сере into the atmosphere. 
are provided with dampers, so that the gases may either be 
allowed to escape or be diverted to the treater at will. А 
small quantity of dust low in potash may be precipitated 
in the flue. The flue is 102 ft. long, and on the top 
of it. to utilise some of the waste heat, there are evaporating 
pans for evaporating the solution returned from the wet 
treater. By means of the screw convevor underneath the 
flue, the dust can be returned to the kiln, in case the price 
of potash should not warrant putting the dust on the market. 
The portion of the flue nearest the drv treater is provided 
with a water spray inside, to humidify the gas. 

The dry treater, built of steel and brick, consists of four 
chambers, two on either side of a central combination inlet 
and outlet flue. This flue in its entirety is rectangular in 
shape, with a diagonal steel partition extending from the 
hottom of the inlet end to the top of the outlet end. The 
top part, above the partition, is the inlet flue, and the bottom 
ues below the partition, is the outlet flue. The ports for 
etting the gas into and out of the four treating chambers 
are provided with dampers. In each chamber the gases pass 
down through eighty 19-in. iron pipes, each 15 ft. long. In 
the centre of each pine, from top to bottom, hangs a soft 
annealed iron wire, No. 14, B. & S. gauge, with an iron 
weicht, shaped like the frustum of a cone, weighing about 
9 lb., suspended at the bottom. To keep the wires from 
swinging, and to keep them spaced properlv, the wires pass 
through an iron grid, placed 15 in. below the bottom of the 
12. 'n. pines and just above the 9-lb. weights. 

The enrrent is transmitted hy means of a g-in. iron pipe 
connected to a has har made of 5-in. iron pipe. This is 
connected to the various iron wires suspended in the 12-in. 
pines. The bus bars nre insulated bv means of Alberene 
atone slabs. The insulators consist of eleven elabs. six of 
which are 6 in. by 6 in. by 1 in. thick, and five 9 in. by 9 in. 
by 1 in. thick. 

The fanr treaters discharge the gases into a common outlet 
hie. which leeda tn a Pnffala Forge Co. connidal muitihlade 
fan, with on impeller 12 ft. jp diameter nnd ^ speed of 144 
Rew. nnd etd to be capable of discharging 180,000 cu. ft. of 
gae ner minute. ' 

The dry treater will precipitate only the coarser dust. The 
very fine dust and the fume will be blown hy the fan to 


the wet treater. The temperature of the gas in the dry 
treater ranges from 900 to 1,100 deg. F. ‘the capacity is 
2U tons of dust per day, which is expected to contain about 
10 per cent. of water-soluble potash (K, O). 

The wet treater, like the dry treater, has four chambers, 
but here the chambers are arranged in a single row, with 
the inlet flue passing along one end of the four chambers 
The gas is blown into this flue by the large fan mentioned 
above, and is admitted to the treater chamber through the 
dampers of the jug type, two dampers being provided 
for each chamber. The gas passes upwards through the 
damper openings (about 36 in. in diameter) then turns at 
right angles to the left and passes into the chamber, which 
18 provided with &x vertical concrete partition walls, each 
6 in. thick by 10 ft. wide by 14 ft. high, built 15 in. 
apart. These walls divide the chamber into seven compart- 
ments, and in each compartment there are euspended, 
between the walls, 24 iron wires, No. 14 gauge, weighted at 
the bottom with 30-lb. weights, and connected te one another 
at the bottom by a grid made of 1j-in. iron pipe. There are 
168 of these wires in all in each chamber. The eurfaces of 
all the walla are covered with flowing water, which is dia 
tributed at the ton bv means of a svstem of pipes. The gases, 
after turning to the left, pass through the seven compart- 
ments, the fine dust and fume are precipitated by the high 
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tension current with which the 168 wires are charged against 
the wet walls, and are washed by the flowing water to the 
bottom, and the gas passes on to the left end of the com- 
partments, and escapes through a damper hole to an outlet 
flue which connects with all four of the chambers, and leads 
to a concrete exit stack, 8 ft. in diameter by 1» ft. high. 

Power for the treaters is obtained frer: the Kingsport 
Utilities Corporation at 440 volts. and by means of four 
motor-generators it is changed to 220 volts, А.С. single-phase, 
and is then stepped up by transformer to 75,000 volts. 

The precipitated liquid and dust are collected in a tunnel 
beneath the treater chambers, and flow to a concrete settling 
tank 94 ft. in diameter by 12 ft. deep at the deepest part. 
the bottom being funnel-shaped. The liquid 15 pumped to 
the evaporating pans on top of the gas flue. and is there 
evaporated. The sludge from the settling tank is filter- 
pressed, and the cake rejected. The filtrate returns to the 
settling tank, and is pumped along with the other liquid to 
the evaporating pans on the flue. The evaporation is not 
carried to dryness, but at a definite specific gravity the liquid 
is drawn off into two final evaporating pans 16 ft. long by 
S ft. wide by 3 in. deep, fired with coal, where the evapora- 
tion is completed and solid crude potash is obtained. The 
Cottrell plant, as well as the cement mill, was designed and 
built bv Richard K. Meade & Co., Baltimore, Md. - Chem. Ё 
Met. Engineer. 


EFFECT OF RAILWAY ELECTRIFICATION ON 
TELEGRAPH AND TELEPHONE LINES. 


IN a recent contribution to the Annales des Postes Теієптарћев 
et Téléphones, Prof. A. Mauduit stated, in recommending the 
electrification of French railways, that it would be necessary 
to remove telegraph and telephone lines to a distance from 
the electrified track. or. according to circumstances, to use 
bifilar, lead-sheathed, overhead or underground cables. This 
is the solution adopted in Switzerland and Italy, but it 1s not 
always practicable to remove the lines far from the railway, 
and. as pointed out by M. G. Valensi in a later contribution 
to the Annales, experience In the United States indicates that 
the conversion of lines to bifilar cables and their mechanical 
displacement from the electrified track are not sufficient to 
prevent interference. On the contrary. it is essential to teke 
all steps possible to restrict the magnetic field of the traction 
system, e.g.. by the use of counter-current wire, double- 
bridge distribution with compensating auto-transformers, and 
so on. Even these precautions, whilst securing satisfactory 
results under normal conditions in the traction system, can 
hardly prevent troublesome manifestations of electromagnetic 
induction in telegraph and telephone stations and іп the 
homes of telephone subscribers under abnormal conditions, 
and. in particular, when short circuits occur on tha traat 
KYSCeIN, ` : E эй 
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From an analytical investigation. of the electrostatic and 
electromagnetic helds within a lead-sheathed, bihlar tele- 
phone cable, due to an adjoining traction line, the author 
concludes that the earthed metallic sheath of the telephone 
cable protects the telephone circuit from electrostatic induc- 
tion but has no appreciable effect ae regards electroinagnetic 
induetion. The magnetic field induces in the circuit: (i) a 
transverse voltage, i.e., a potential difference between the two 
wires, tending to circulate а current through the wires in 
series. Ihe two wires being stranded together on a helix of 
small pitch, this effect is generally very small, notwithstanding 
the strength of the inducing field. (ii) A longitudinal voltage, 
1.¢., а potential difference between the two wires (taken n 
parallel), and the earthed sheath of the cable, the circuit 
being completed by the distributed capacity between the 
telephone wires and the lead sheath. ‘Ihe area of such a 
circuit may be very considerable, and is, for instance, 10 
69. m; per kilometre of parallelism between traction and 
telephone lines, if the conductors of the latter be 1 cm. from 
the inside of the lead sheath. The variable magnetic field 
linked with such a circuit may naturally induce an important 
difference of potential between the telephone conductors and 
the lead sheath. By symmetry, the middle point of the tele- 
phone lines (supposed influenced throughout their length) 
should assume earth potential, maximum p.d. between these 
wires and earth occurring at the ends of the circuit, i.e., at 
the exchange switchboard or subscriber'sinstallation. Although 
the sheathing is & perfect screen as regards electrostatic in- 
duction, and although the conductors be stranded in puirs, 
electroinagnetic induction is capable of developing dangerous 
voltages in either overhead or underground cables. 

‘The preceding remarks apply not only to single-phase trac- 
tion systems, but also to three-phase systems,* and, to some 
extent, to D.C. systems, the magnetic field produced by the 
latter being far from constant owing to normal service varia- 
tions in traction load, and owing to components varying 
periodically due to generator and motor teeth, collector opera- 
tion, and so forth. In all cases, the current in traction con- 
tact-conductors is relatively heavy, and its return is to a 
great extent through the earth, so that the area of the 
inducing loop is large. Also, traction systems are inherently 
more subject than other circuits to abnormal load variations 
and short circuits. 

‘lhe effects of electromagnetic induction in telegraph and 
telephone systems from traction systems may be considered 
under the three main headings: Operating troubles; damage 
to material; and injury to persons. Operating troubles include 
total interruption of telegraphic or telephonic service by de- 
stroying fuses, damaging insulation, and so on; false calls; 
Noises on telephone systems; and disturbance of balance or 
falsification of signals in telegraph circuits. Possible damage 
to material includes risk of fire, and magnetisation of Pupin 
coils, resulting in reduced core permeability and reduced 
effective resistance and inductance. Finally, accidents to 
persons may be electrical or acoustical shocks—certainly un- 
pleasant, and possibly dangerous. 

The author gives particulurs of a number of American trac- 
tion systems, and of the experience obtained therefrom con- 
cerning interference with telegraph and telephone operation. 
It is found that, in spite of all precautions on single-phase 
traction systems, short circuits on the latter cause distur- 
bances in lead-sheathed bifilar telephone cables situated even 
as far as 500 m. from the track. In particular, there are 
caused danger of fire, risk of electric or acoustical shock to 
telephone subscribers, and frequent false calls. The quality, 
of the telephone service is thus materially deteriorated. 

Owing to electromagnetic induction it is difficult to operate 
satisfactorily a telegraph or telephone system which, in places, 
is near a single-phase or ора traction system, even 
though the weak-current circuit be bifilar and lead sheathed. 
The effect of magnetic induction from D.C. traction systems 18 
less serious, but, on the other hand, there is danger of elec- 
trolytic damage. Close and continuous co-operation between 
telegraph (or telephone) engineers and the engineers of the 
traction system in all details of technique and operation is 
considered to be the only way of preventing interference 
between the traction and weak-current systems. No measures 
taken in the latter alone appear to be entirely effective. 


: Twenty-four-Hour Time System.— The Home Secretary 
has appointed a Committee to consider and report as to the advis- 
ability of adopting inthe United Kingdom, for ofticial and other 
public purposes, the 24-hour clock. The idea appears to be to 
aynchroniee our timing system with that prevailing in most Con- 
tinental countries. In France the 24-hour method seems to have 
had little or no effect upon the popularity of the 12-hour dial. In 
the 24-hour system time is expressed in four figures, zero being 
inserted where necessary. Thus, 9 a.m. ie 0900 and 11 p.m. 2300; 
there is no midnight. the time being either 23.59 or 00.01. This 
system was adopted by the British Army in 1917, and by the 
South- Eastern and Brighton Railways for their Continental time- 
tables in July last. 
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BUSINESS NOTES. 


The French Thomson- Houston Co.—At the recent 
general meeting of the Compagnie Francaise Thomson- Houston, 
the chairman foreshadowed that the company would shortly have 
to raise new resources, which were rendered necessary by the 
development of business, the realisation of a great industrial pro- 
gramme. and the expansion of trade in various foreign countries, 
As a consequence, the directors have now decided to submit for 
the approval of the shareholders a scheme for increasing 
the share capital by 2 3, 200 01 0 by the issue of 160,000 new shares 
of nominally 600 fr.. so that the total share capital will be 
advanced to £8,000,000. The new shares, which will be payable 
in cash by the end of this year or the beginning of next, will 
participate in the profits for 1919, and for this purpose the 
premium of 100 fr. (600 fr. per 500 fr. share fixed on the Jast 
occasion when new capital was offered) will be increased to 130 fr., 
so that the price of issue will be 630 fr. per share. A total of 
140,000 shares for nominally 2.800, 000 will be offered to exiting 
shareholders whilst the balance of £400,000 will be subscribed in 
cash by the General Electric Co. of New York in order to afford 
the latter a direct interest in the French company's undertaking. 


Plant for Sale.—The Ministry of Shipping, St. James's 
Park, S. W., has for disposal a large quantity of new ship building 
machinery, including planing drilling, and shearing machines, &o. 
Full particulars are given in our advertisement pages to-day. 


Import Restrictions Department.— Tbe Times stated, 
on September 27th, that the Import Restrictions Department of the 
Board of Trade would cease to exist within a few days." 


The British Industries Fair.—In connection with the 
British Industries Fair, the Board of Trade are sending out over 
100,000 invitations to buyers at home and abroad. It ів "up to” 
manufacturers and traders, therefore. to see that the exhibits in 
every trade affected are fully represented. Those responsible for the 
Birmingham Section of the Fair are making special efforts to 
avoid any weakness in this direction, but we urderatand that one 
of their greatest handicaps is the apparent inability among potential 
exhibitors to realise the actual position. In Birmingham the 
Chamber of Commerce and the municipality are jointly responsible 
for the organisation of this section of the Fair. It is urged that if 
the Fair is to be as representative as it ought to be in view of the 
expected larke influx of visitors, no time shculd be lost by our 
manufacturers in deciding to take space and in selecting one or 
other of three sections London, Birmingham, or Glasgow—for the 
proper grouping of their gocds. 


Developments in Poland.—It is reported that the Power 
and Light Co. which was formed at Warsaw last January for the 
establi-hment of electricity works. has increased its sbare capital 
from 5.0: 0,000 to 10,(00,000 marks, and has taken over the con- 
cessions in German hands for works at Pruszkow, and the shares 
in the Sosnowice central station. The company also intends in 
agreement with the local authorities to erect generating stations in 
various localities. and to construct a network of electric tramways 
to connect together districts which аге now not easily accessible, 


British Trade-Mark Applications.— Appended is a sum- 
mary of the recent applications for British trade-marks in respect 
of goods connected with the electrical trades and industries: 

Asbestogel, No. 391,443, Class 50 —Insulating material composed 
of asbestos, or other material. Turner Bros. Asbestos Co., Ltd., 
Clod Hills. Rochdale, May 21st 1919. 

Autopax Domestic Electrio Irons (combined with other lettering 
and design), No. 391,821. Class 13.— Domestic electric irons made in 
Great Britain. Automatic Telephone Manufacturing Co., Ltd., 
Milton Road, Edge Lane, Liverpool May 30th, 1919. 

Clayrite, No. 391,84, Class 6.—Engines, gearing. electric motors 
and dy^amos. Clayton-Wright, Ltd., 114-116, Great Hampton 
Street, Birmingham, May 3! th, 1919. 

Tok (lettering comprised with design).— Electric switches, fusible 
cut-outa, and electrical fittings. Tok Mannfacturing Co.. Ltd., 
Empire Works West Ham Lane, London, E 15, May 27th, 1919. 

Arora, No 392.864. Class 18 —Electrio heating and cooking 
appliances. Frederick S. Grogan, 143, Ashby Road, Loughborough, 
June 30th. 1919. 

Per Mare Per Terram (lettering combined with name of com- 
pany and design), No. 392,868 Class 18 —Engineering contrivances 
for use in wireless telegraphy and telephony. Radio Com- 
munication Co., Ltd., 34-35, Norfolk Street, London, W.O., June 
30th. 1919. 

Diamond-F. (lettering combined with design), No 390 077, Class 
60.—Electrical insulation and other fittings; vulcanised fibre in 
slabs rods, tubes, &o. Diamond State Fibre Co., Elsmere, Del., U. S. A., 
April lí th, 1919. 

Metrodes (lettering and design). No. 39,717, Claes 13.—Elec- 
trodes, being metal goods not included in other classes. Metrodes, 
Ltd., 87, Fargate, Sheffield, April 29th, 1919. 


A Dutch Development.—The Alg. Ned. Electriciteits 
Mij. (late Groenveld. Ruempol & Co.). „f Amsterdam. which is 
engaged on electrical manufacturing and contra ting for inst: l'a- 
tions and central stations. and is now erecting new works fer the 
production of plant, is making а fresh issue of share capital of 
£41,000, after having made several increases in tbe past few years. 
The present emission will raise the capital to £125,000, and powers 
are being sought further to extend it to £250,000, 4 
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A Swedish Expansion.—The directors of the Elektriska 
A.B. Chr. Bergh & Co., of Malmó, makers of installation materials, 
have issued their report for the year ended with May 3180, 1919. 
During the year a considerable extension of the company's activity 
took place by the absorption of four undertakings in the installa- 
tion and fittings branches, namely, Sven and Hugo Malmstrom's 
metal goods factory at Malmö, Svalov's machine shops at Svalóv, 
Karletad's electrical installation bureau at Karlstad, and the firm 
of Lalander & Friberg, of Stockholm. These incorporations 
rendered necessary an increase in the company's share capital from 
£126,000 to £315,000 by the issue of new shares at the price of 
110 per cent. The net profits advanced from £25,000 in 1917-18 to 
£31,500 last year, and the dividend is at the rate of 15 per cent., 
as compared with 20 per cent. in 1917-18, although the amount 
distributed is greater having regard to the additional oapital 
participating for 1918-19. 


Trade Outiooks in Kurdistan and Mesopotamia.—A 
communication made to the Société des Ingénieurs Civils on the 
trade outlets in Northern Mesopotamia and Kurdistan states that 
this region calls for the machinery equipment needful to develop 
its husbandry and mining resources. It is specially suited to the 
use of motor culture on a large scale, and there is also an opening 
for motor traction. In Kurdistan many signs of petroleum-bearing 
beds are met with, also liquid and solid bitumen, sulphur, pyrites, 
iron, copper, antintony, &c. The utilisation of this mineral wealth 
would be greatly helped by the development of the water power of 
the country, estimated at 500,000 H.P. Railways are likewise a 
pressing need. 


Catalogues and Lists.— THE Hoyr METAL Co. or 
GRRAT BRITAIN, LTD., Deodar Road, Putney, S. W. 15.—Sixteen- 
page list giving information regarding their Hoyt anti-friction 
metals, together with a number of testimonials from users. 

Messrs. FALK, STADELMANN & Co., LTD., 83-87, Farringdon 
Road, London, E.C.1.—Forty-eight-page catalogue (No. 436) of 
electrical accessories. The publication fully illustrates and prices 
these manufactures, which inolude lamp-holders, ceiling roses, 
tumbler and other switches. wall and floor sockets, distributing 
boards, wood blocks, wires and cables, and many details. Firms in 
the trade who have not received copies are invited to apply for one. 

Messrs. F. J. SHENTON & Co., LTD., 68, Shoe Lane, Е.О. 4.— 
Stock list of English accessories. 


THE SUN ELECTRICAL Co. LTD., 57, Neal Street, London, 


Ұ.С. 2.—New catalogue of electric fans, desk and wall fans, in a 
variety of types, ceiling fans of various patterns, automatic shutters 
and regulators, ventilating fans, and small- power motors. 

METROPOLITAN-VICKERBS ELECTRICAL Co., LTD., Trafford Park, 
Manchester.—Pamphlet оп "Large Outdoor Switches and Trane- 
formers,” by 8. Q. Hayes and W. A. Coates, reprinted from the 
British Westinghouse Gazette. 


Book Notices.— Regulations for the Electrical Equip- 
ment of Ships." Formulated by the Ship Electrical Equipment 
Committee of the Institution of Electrical Engineers. London: 
E. & F. N. Spon, Ltd., or the offices of the I.E. E. Price: American 
cloth, 28. 6d. net (28 8d. post free); blue cloth, 3s. 6d. net (38. 8d. post 
free); paper covers, 28. 6d. (punched, if desired, for insertion in 
Messrs Walker's loose-leaf pocket book No. 64.) 

"Fuel Economy." Second edition, revised. By W. H. Booth. 
. Pp.92; 30 figa. London: S. Rentell & Co., Ltd. Price 2s. 6d. net. 

" Proceedings of the American Institute of Electrical Engineers." 
Vol. XXXVIII. No.9. New York: The Institute. Price $1. 

“Principles of Transformer Design.” By A. Still. Pp. vii + 
216; 67 figs. London: Chapman & Hall. Price 10s. 6d. net. 

“Hydro-Electric Power Stations.” Ву D. B. Rushmore and 
E. A. Lof. Pp. x + 821; figs. 408. London: Chapman & Hall. 
Price 28s. net. 

" Engineering Directory." No. 66. September, 1919. London: 
“ Engineering,” Ltd. 

" Essentials of Alternating Currents.” By W. H. Timbie and 
H. H. Higbie. Pp. viii + 374 ; figs. 223. London: Chapman and 
Hall. - Price 8s. 6d. net. 


Our Commercial Secretaries Abroad.—Mr. W. Е. U. 
Scott, H.M. Commercial Secretary for Chile, has left to take up 
duties at his post, and communications should now be addressed to 
him at H.B M. Legation, Santiago. 

Mr. E. C. D. Rawlins, H.M. Commercial Secretary for Greece, has 
also left to take up his duties at his post, and communications 
should be addressed to him at H.B.M. Legation, Athens. 

Mr. E. Hambloch, H.M. Commercial Secretary for Brazil, who 
has been on a visit to this country, has now returned to Rio, and 
communications should be addressed to him at H.B.M. Legation, Rio 
de Janiero.— Board cf Trade Journal. 


Dissolutions of Partnership.—Ca4RB, GEESIN & Co.— 
With reference to this dissolution announced in our last issue, we 
are asked to state that Mr. Geesin has now merged the business 
with Messrs. Jonathan Longbotham & Sons, Ltd., of Sheffield, 
London, and Birmingham, and it is now being carried on at 64, 
Victoria Street, London, 8.W.1. Telephone: Victoria 1043.” 

LE1GH MOTOR WORKS, motor and electrical engineers, London 
Road, Leigh-on-Sea, Essex.—Mr. B. C. Tozer and H. J. Harris have 
dissolved partnership. Mr. H. J. Harris will continue the business 
under the same style. 

TRICKER ELECTRICAL INSTALLATION Co., 2, Asplen Place, 
Hammersmith, W. 6.—Messrs. R. Tricker, B. Wortman, and С. F. 
Killella, have diesolved partnership. 

WRST LONDON DYNELECTRIC Co, electrical engineers, 110, 
Glenthorne Road, Hammersmith, W.C.—Mr. F. G. Baxter and B. 
Wortman have dissolved partnership. 


The Strike Fever Abroad.— According to the Times 
there is considerable industrial unrest in Japan, and workers every- 
where are demanding substantially higher wages to meet the 
increased cost of living. In Kobe Dockyard the workers are 
forcibly expressing their feelings by the wanton destruction of 
property. 

The strike of metal workers, which has been going on for & long 
time throughout Italy, was definitely settled on Friday last by the 
Prime Minister. 

The number of metal workers on strike in Germany has now 
risen to 90,000. At Hamburg the strike of seamen is declining. 

The employés of the technical service in the factories at Rombach, 
Lorraine, threaten to close the factories if several Belgian and 
French foremen who were recently expelled are not reinstated. 

At Rotterdam the post, telegraph, and telephone employés are 
threatening to strike. 


The Ironworkers’ Strike.—Mkssns. Dick, KERR & Co., 
of Preston, have intimated that some parts of their electrical works 
may shortly have to close owing to the ironworkers' strike. 


Industrial Council for the West.—The Bristol Times 
of September 24th reports a meeting of representatives of electrical 
undertakings and of the Unions of workmen engaged in the under- 
takings, to form a District Council under the National Joint 
Industrial Council for the Electricity Supply Industry. The area 
included was Gloucestershire, Somerset, Hereford, Wilts, and а 
portion of Devonshire. Mr. H. Faraday Proctor, engineer to the 
Bristol Electrical Committee, was elected to the chair, after the 
Lora Mayor had welcomed the representatives, and explained that 
they were met as representatives of No. 6 Area, there being 12 
districts for the whole country. ; 

Mr. С. F. Smith, representative of the Ministry of Labour, said 
that it had been the experience of the National Joint Industrial 
Councils that there was a necessity for devolution and the formation 
of District Councils, as there were many things which could not 
be dealt with on a national basis. but required knowledge of local 
conditions. The Ministry of Labour did not set up the Councils, 
but was willing to give any help it could. The Councils were 
autonomous and self-governing bodies, which managed their own 
affairs. 

Mr. A. Hawker (General Workers Union), moved that a District 
Council be appointed ; Mr. D. Facey (Electrical Trades Union), 
seconded, and it was carried. A resolution was also passed 
approving of the area as formed by the National Council ; and it 
was agreed that the first meeting of the Council should be held in 
Bristol. 

The Council is to consist of 12 representatives of each side, and 
must meet once in three months, or as often as necessary. 

A Committee was appointed to draft the constitution. 


An Excelient Electrical Record.—In a letter to Mr. 
Arthur Goodwin, of C. A. Vandervell & Co., Mr. F. Lionel Rapson 
states that his Rolls-Royce car is about to start on an official 
10,000-mile tire test under R.A.C. supervision ; the same C.A.V. 
outfit is still in use on this car as was originally fitted, with a 
mileage of 117,000, and, during the entire mileage, 73,000 of 
which were on war work, he has never been held up for a single 
moment due to electrical troubles. 


Trade Announcements. — THE ELECTRICAL ALLOY Co., 
of Morristown, New Jersey, have opened a British Branch at 
5, Chancery Lane, W.C. 2, under the management of Messrs. 
Williams & Pell ; they are makers and suppliers of high-resistance 
wires and ribbons, known as Calido, Rayo, Comet, Phenix, Ideal, 
and Lucere, also of pure nickel, magno-nickel for sparking plugs, 
and grade A Monel metal. 

Messrs. BABCOCK & WILCOX, LTD., advise us that the new 
address of their Manchester local office is Victory Buildings, 230, 
Deansgate, Manchester. Telephone number, Oity 3112. Telegraphic 
address, Babcock, Manchester." 

MESSRS. SINCLAIR, PAGET & Co., electrical engineers, late of 
235, High Holborn, W. C., have now taken over the Ashdown Elec- 
trical Co., of 8, New Inn Yard, Shoreditch, E.C. 2, which will in 
future be their only address. 

Mssgs. BEDBROOK & SEDDON left Dacre House, Victoria 
Street, on October lst, and their new address will be 39, Victoria 
Street, S. W. 1. Telephone, Victoria 6720. Telegrams, “ Droealess "' 
(Vic.), London. They are going into partnership with Mr. J. A. Н. 
Bedbrook, who has been established there for 15 years. The style 
of the business will still be Bedbrook & Seddon. They are opening 
8 branch office in Southampton. 

The address of the HoTPorNT ELECTRIC HEATING Oo. is in- 
correctly given in the London Telephone Directory. They are 
carrying on operations at 38, Poland Street, and have no connection 
with anybody at 116, Charing Croes Road, W.C. 

In the reference, last week, to the business of the Gardy Co., it 
was stated that the company had extensive works at Argentine, 
Paris. For Argentine please read Argenteuil. 


Germans In Argentina.— The Times states that com- 
mercial circles in Buenos Ayres are commenting upon the activity 
of the Germans in Argentine commercial life, 


Liquidation. — NEW Peto AND RADFORD ACCUMU- 
LATOR Co., LTD. and PETO & RADFORD, LTD.—Winding up 
voluntarily. Liquidator in both cases, Mr. F. G. Hart, 12, Heddon 
Street, Regent Street, W. Meetings of creditors, October 2nd. 
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Trade with Czecho-Slovakia.—Czecho-Slovakia, which 
includes Bohemia, is rich in raw materials, and possesses 
some of the most important industries ш Europe. lt is esti- 
mated that about 80 per cent. of the mines and industrial 
businesses Of the оја Austro-Hungarian Empire аге now 
within the boundaries of the Czecho-Slovak Republic. It 
will thus be clear that when more stable economic conditions 
have been established, the Hepublic will become an important 
market for British trade. 

Information regarding trade between this country and 
Czecho-Slovakia 1s being collected at the Department ot Over- 
seas Trade, and the Board of Trade Journal publishes an 
article thereon. In that article it is stated that most of the 
industries in Czecho-Slovakia are at present organised by the 
Government into industrial syndicates. ‘These syndicates are 
controlled by the State; that 1s to say, there is a Government 
representative on the committee of each syndicate. The 
syndicate includes all the traders in Czecho-Slovakia of its 
particular branch, and in cases where the syndicate under- 
takes commercial transactions it 1s backed by the whole 
trade. These syndicates will, however, shortly cease to exist, 
as the policy of the Minister of Commerce is to free industries 
from Government control as far as possible. 

Negotiations as to prices should be made direct with indi- 
vidual firms and not with the industrial syndicates. Before 
goods can be imported into Czecho-Slovakia, an import licence 
inust be obtained by the Czech importer through the syndicate 
of the trade concerned from the Import and Export Com- 
mission at Prague. Each application for an import licence 
is considered on its merits, first by the industrial syndicate, 
and then by the Import and Export Commission at Prague. 
The rate of exchange and the needs of Czecho-Slovakia for 
the particular class of goods for which an import licence 1s 
required are taken into consideration. There are therefore 
no rules determining the grant of import licences, but for the 
guidance of intending exporters to the Czecho-Slovak Re- 
public, it should be noted that as a general rule an import 
licence will not be granted if the importer has to pay in 
foreign currency, either cash down or within elx months. 
If the shipment із to be раа for in foreign cur- 
rency in one or two years, an import licence will 
generally only be granted for a part of the order, if it is u 
big one. An import licence for the total amount of the order 
will be granted to firms trading on the basis of exchange of 
goods, or if the exporter in this country accepts payment in 
Czecho-Slovak kronen to remain to his account in Czecho- 
Slovakia, transferable, of course, in that country, but not 
outside. It is, however, often possible to transfer the account 
through the National Provincial and Union Bank of England, 
which acts as agents for the Central Clearing Bank of Prague, 
to British firms wishing to pay for goods imported from 
Czecho-Slovakia. In this connection it should be noted that 
the Government scheme of export credits described in the 
Board of Trade Journal of September 11th extends to Czecho- 
Slovakia. Full particulars can be had on application to the 
Exports Credits Department, 10, Basinghall Street, Е.С. 2. 
. There are & large number of goods the import of whicn 
із prohibited. This list is being revised from week to week. 
Firms interested should obtain particulars either from their 
customers in Czecho-Slovakia, the Department of Overseas 
Trade, or the Czecho-Slovak Legation, 9, Grosvenor Place, 
S.W.1. The Department of Overseas Trade is prepared to 
supply, or to obtain, particulars as to importing firms 1n 
Czecho-Slovakia, which are believed to be reliable. 


Japanese Electrical Industry.—A new Japanese monthly 
Journal The Trans-Pacific, printed in English and Japanese, 
which has just reached this country contains, inter alia, an 
interesting article by the Japanese Minister of Com- 
wunications on the development of the electrical industry. 
During the ten years 1907-1917, the capital invested in 
electrical undertakings of all kinds, both in operation and 
projected, in Japan, increased by 230 per cent., reaching 
£76,000,000 in 1917. This figure is three times the amount 
of capital investment in mining—the oldest of Japanese en- 
terprises—and compares very favourably with the £112,000,000 
expended in railways. The growth of the electrical industry 
jn Japan has been chiefly due to the development of the great 
water power resources of the country, but the first enterprise 
which was begun in 1887 was the establishing of a 75 Kw. 
generating plant by the Tokyo Electric Light Oo. for supplying 
electric light to the city. This was followed in quick succes- 
sion by similar plants in Kobe, Osaka, and other towns, во 
that by the end of 1890 the total capacity in the country 
amounted to about 1,500 Kw. The next year, however, saw 
the establishment of the first hydro-electric enterprise in 
Japan, when the Kyoto municipality utilised the water of 
the drainage system from Lake Biwa to the city, a distance 
of about seven miles, and provided four watermills each of 
130 н.р., and two dynanios of 80 Kw. each. 
Another landmark was the opening of the first electric 
tramway in Japan in 1695, also at Kyoto, and thereafter the 
industry developed by leaps and bounds. With the increase 
in generating capacity the transmission of current over long 
distances was undertaken, with such marked success that in 
November, 1914, the Inawashiro Hydro-Electric Co. carried 
out the transmission of electric power at 115,000 volts over a 
distance of 140 miles. | | 
The statistics show that in regard to generating capacity, 
steam-electric plant increased by 377 per cent. in the ten 
years, while water-power electric plant advanced by 1,223 per 


cent. Whereas in 1907 the electricity generated by water 
power was about half that by steam power, in 1917 the posi- 
tion was reversed. In view of this development in the hydro- 
electric industry the Japanese Governinent has realised the 
urgent necessity of investigating the water-power resources 
available for industrial purposes, and it has started investi- 
gations with regard to available water power which can 
used for over 155 days in a year иш the five years from 
1918. Taking into account power already being used or pro- 
posed to be used, it is estimated tbat the total water power in 
Japan will reach over 8,500,000 н.р. 

With the development of the hydro-electric industry came 
a much wider field of utility, аз in addition to lighting and 
traction demands there is now an ever-increasing demand for 
power for :ndustrial undertakings. At the end of 1917 the 
number of motors supplied by electrical compenies was 
67,000, aggregating 314,000 E. p., an increase of 1,600 per cent. 
compared with 1907. In addition 19,000 motors were sup- 
plied to Government works and factories for their own use, 
bringing the total up to 86,000, distributed among various 
industries as follows :— 


Enterprises, No. of motors. H.P. 


Dyeing ... - 14,095 119,086 
Machinery making сга 18,098 210,485 
Chemicals ЮУ ы у 1,424 184,957 
Food and beverages ... , 69,635 
Mining and refining |... 4,870 184,041 
Others 2: - 12,381 76, 869 

Total 86,000 794,523 


Great expansion has taken place in regard to electric light- 
ing. At the end of 1917 the total number of electric lamps in 
Japan was 10,320,000, of 123,000,000 total C.P., which works 
out at 99 lamps for every 100 houses, and 18.4 lamps of a 
total c.p. of 218, per 100 of the total population. 

About one-third of the 10,320,000 lamps were distributed 
among the six largest cities of Japan, Tokyo, the capital, 
accounting for 1,631.212 and Osaka for 763,552. 

Important progress also has been made in the electric tram- 
way systems of the country. The total mileage of tramways 
in 1917 was 1.422 miles, an increase of 390 per cent. in ten 
years, while the number of cars increased by 210 per cent., 
reaching 4,539 in 1917. The total mileage run was 119,960,000 
miles, and 822,500,000 passengers were carried. As in other 
countries, however, the cars are always crowded, and there 
is an urgent need in all the principal cities of Japan for 
greater transportation facilities. 


The Exports Credit Scheme.—The following announce- 
ment by tne Board of Trade embodies & previous announce- 
iment on the subject of the export credits scheme, published 
on September th, together with certain alterations and 
additions bringing that announcement up to date :— 

The Government are prepared through the Export Credite 
Department of the Board of Trade to consider applications for 
advances up to 80 per cent. of the cost of the goods to the 
seller (including freight and insurance and the commission 
paid to the department by the seller), in respect of exports to 
inland, the Baltic Provinces (Latvia, Esthonia, and Lithua- 
nia), Poland, Czechoslovakia, and Jugoslavia, the areas in 
Russia to which the scheme for insurance against abnormal 
commercial risks applies. | i | 

Any variations which шау be made from time to time in 
the countries to which the scheme relates will be announced. 

Advances will be made subject to the following conditions :— 

1. The bills of lading are to be surrendered to the purchaser 
against his acceptance of a bill of exchange in sterling drawn 
by the seller for the full amount of the invoice at a tenor 
conforming to the agreed length of credit and against the 
deposit by the acceptor of security (see the next paragraph). 
The Government will release the drawer from any recourse 
against him for the amount of the advances made except in 
the case of misrepresentation by such drawer. | 

2. The purchaser must agree to take up the bills of lading 
against a deposit of currency which, calculated on the basis 
of the market exchanges, will be the equivalent of the amount 
of this draft plus a margin (usually 15 per cent.), which 
value will have to be maintained. This deposit must be made 
with the department’s agents in the country of purchase, 
and will be held as security for the due payment of the bill 
of exchange. The relative insurance policies will be retained 
as additional security. | | 

3. The department will consider proposals for the deposit 
of produce or securities instead of currency, and in certain 
cases for the deposit of fixed amounts of currency. 

4. When the advance is needed, the shipping documents 
must be accompanied by a letter of guarantee from an ap- 
proved bank of the country of purchase or elsewhere, stating 
that the bill of exchange will be accepted and the deposit of 
security made upon the first presentation of the documents 
to the buyer, and undertaking that the value of such security 
will be maintained. Applications accompanied by a banker's 
guarantee of sterling payment of the bill at maturity will 
receive preferential consideration. | 

5. For the convenience of exporters the department 1s pre- 
pared to receive applications, and if so decided, provisionally 
to sanction advances prior to the shipment of the goods. 
such cases a limit of time must be stated within which the 
shipping documents, &c., will be produced and the advance 
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б. The advance made by, the department will be a first 
charge upon the proceeds of the bill and security, but, if 
such proceeds are less than the cost (including freight, in- 
surance, and commission paid by the seller to the department), 
the loss represented by the difference will be shares between 
the departinent and the drawer of the bill, the share of the 
departinent being in the proportion which the advance bears 
to the amount of such cost, freight, insurance, and com- 
mission. 

T. The credits will be granted for such periods as the de- 
partment may determine in each case at the time of applica- 
tuon for the advance. 

8. Advances will not be made for the export of raw materials 
or of surplus Government stores, and preference will be given 
to the finance of goods where the larger part of the cost 1s 
due to manufacture in this country. 

9. All applications must be passed to the department by 
the bankers of the seller, whose recommendation must be 
attached. 

10. After collection of an amount equal to the cost (includ- 
ing freight, insurance, and the commission paid to the de- 
partment by the seller) the bill of exchange and any relative 
security will be transferred to the seller if payment of the 
full anount has not been made. 

ll. At any time after the maturity of the bill or after any 
default the department will be entitled to close a transaction 
and transfer the bill of exchange and relative security to the 
seller, who will bear his proportion, as indicated above, of 
any loss incurred. 

12. Interest will be calculated at the rate of 1 per cent. 
above the Bank of England rate from time. to time ruling, 
with & minimum of 5 per cent. per annum, and will be 
payable by the purchaser in accordance with clauses to be 
inserted in the bill of exchange. The purchaser must apree 
to increase at the end of each six months the security de- 
posited so as to cover the amount of such interest. 

Commission to defrav the expenses of the department and 
to form a fund to meet any losses will be payable bv the 
seller at the time the advance is taken. He may, however, 
include this commission in his invoice and add same to the 
amount of his cost, freight, and insurance when calculating 
the amount of the advance. 

The rates will not be less than 3 per cent. for the first vear; 
4 per cent. for the second year; 5 per cent. for the third 
fear, but in the event of the bill of exchange being paid 
efore maturity, proportionate rebate will be allowed to the 
purchaser. In no case, however, will the charge be reduced 
below 2 per cent. 

13. The conditions set out above may be modified at any 
time or in special cases. 

Fornis for use by applicants. and copies of this announce- 
ment, can be obtained from the Export Credits Department, 
10, Basinghall Street, London, E.C. 2. 


Board of Trade Changes and Economic Questions.— 
The President оі the Board of Trade has established an in- 
ternal Administrative Council which includes the Parliamen- 
tary and Permanent Secretaries and the heads of the chief 
adininistrative departments. The Council will meet regularly 
and frequently to deal with current business involving ques- 
tions of policy. Sir II. Llewellyn Smith, G.C.B., Permanent 
Secretary to the Board of Trade, has been appointed bv 
His Majesty’s Government to the post of economic adviser 
with reference to the larger national and imperial economic 
questions, especially for the present those arising out of the 
peace settlement and the transition to normal conditions. 
He will retain close connection with the Board of Trade in the 
capacity of vice-president of the Administrative Council, over 
which be will preside in the absence of the President of the 
Board of Trade. In order to fill the vacancies caused be the 
appointment of Sir. H. Llewellyn Smith and the transfer of 
Sir Wiliam F. Marwood, K.C.B., to the Ministry of Transport, 
the President of the Board of Trade has appointed Mr. S. J. 
Chapman, C.B., C.B.E. (Senior Assistant Secretary, General 
Economic Department), and Mr. H. A. Payne, C.B. (Comp- 
troller of the Companies Department), to be Joint Permanent 
Secretaries of the Board of Trade. The Administrative Coun- 
cil referred to above is quite distinct from, and in..no wav 
supersedes, the Board of Trade Advisory Council on which 
manufacturers, traders, and labour are represented. 


Bankruptcy Proceedings.—H. W. WirsowN, consulting 
engineer and director, Liverpool.— Trustee, Mr. L. Nicholas, 
released September 12th. 


LIGHTING AND POWER NOTES. 


ÁÀscot.—PRoPoskDp Prick IxcREASE.— The Ascot Dis- 
trict Gas and Electricity Co. has applied to the B. of T. for 
authority to increase its charges to a price that will ensure ita 
shareholders a dividend of 43 per cent. 


Aylesbury.—ELEcTRIC CookrNa.— The T. C., in order to 
test the consumption of energy of electric ovens, has decided to 
hire different types of oven. 


Cardiff.—PRicE INcREAsE.— The price of electricity is 
to be increased to 75 per cent. above pre-war rates, At present 
consumers are charged 50 per cent. above the rates of 1914. 


Colne.—ACCIDENT.—A serious accident occurred on the 
evening of the 24th ult. at the electricity works, the top of 2 


cylinder being blown off and considerable damage caused. Arrange- 


ments for a temporary connection with the neighbouring town of 
Nelson were made. It was reported that the lighting supply 
might have to be curtailed. 


Colwyn Bay.—YEanR's Workinc.—There was в net 
loss of £1,618 on the electricity undertaking for the past year. 

PRICE INCREASE.—The electricity charges are to be increased 
by 33} per cent. 


Continental.—Srain.—The Compania General de Elec- 
tricidad de Granada has lately secured a concession to erect plant 
to utilise the water power of the River Genil, near Puente Genil, 
to generate electricity. 

A Bilbao company is about to set up smelting works in the Pro- 
vinces of Lugo and Corogne. It has bought the Wagner hematite 
iron mine and the Villablino mines, and will lay down a 70-km. 
railway. The blast furnaces and the foundry will be built for an 
output yearly of 600,000 tons of pig iron and 500,000 tona of 
steel. Electricity will be used throughout, up to 50,000 H.P., 
being supplied from three falls secured by the company in the 
Provinces of Leon and Orense. | NS. ' 

DENMARK.— A scheme for the enlargement of the electrical 
installation of Copenhagen has been drawn up by the municipal 
authorities. The work will take two years to complete, and the 
estimated outlay is 4,900,000 kroner. 


Coventry.—Loan.—The T.C. is applying to the Ministry 
of Health for sanction to a loan of £40,000 for extension of mains. 

PRICE INCREASE.—The existing charges for lighting are to be 
increased by 66% per cent. from October Ist, 1919, such increase to 
be in lieu of 20 per cent. increase made in November last ; aleo the 
charge for the hire of motors is to be increased by 50 per cent. 


Haslingden.— Price IN ORHASR.— The T.C. has advanced 
by а further 25 per cent. the cost of energy for heating and 
lighting, making 75 per cent. increase on pre-war rates. Energy 
supplied to tramways has been increased 11. per unit, making the 
total charge 21d. ; 


Hastings.—E.L. Caarces.—The T.C. has received an 
order from the B. of T. stipulating that the price of electricity 
shall not exceed 10d. per unit except by variation from the Board, 
nor more than sufficient to enable the undertaking to be carried on 
without loss. | 


London.—St. PaNcRAS.— The accounts show that the 
loss on the year's working to March 31st, 1919, has been £20,239. 
The actual deficit at that date is, however, reduced by the balance 
of £4,150 brought forward from previous profits, but £4,000 of 
this represents the working balance which it is usual to retain in 
the revenue account. 

PoPLAR.— The report for the year ended March 31st last, shows 
total units sold, 21,526,200, an increase of 1,021,176; net income, 
£133,361, an increase of £25,984; working expenditure, £94,812. 
an increase of £20,133 ; gross profit, £38,539, after payment of 
interest, £12,330, repayment of loans, £16,204, and special charges, 
£521, there remained a net balance of £5,983, which with £3,777 
brought forward. leaves a net available surplus of £12,760. 

EX-SERVICE EMPLOYES.—The Westminster E.S. Corporation 
has signified its intention to employ not less than 5 per cent. of 
disabled ex-service men, in accordance with Н.М. the King's 
Proclamation. 

BATTERSEA.—The charge for lighting is to be increased from 5d. 
per unit plus tO per cent. to 5d. plus 20 per cent: Meter rent is to 
be increased from Is. to 28. per quarter; both increases to take 
effect as from the next reading of the meters. 

HAMMERSMITH.—The estimated increase in the cost of public 
lighting for the remainder of the financial year is as follows :— 
Electricity, £665; gas, £885; or a total of £1,650. A certain 
main is to be extended to Wood Lane, at an estimated cost of £150, 
the estimated revenue from the supply being £65 per annum. 

The quotation of the Pirelli General Cable Works, Ltd., for the 
supply of 1,000 yards of 0°1 sq. in. and 2,000 yards of 0°05 sq. in. 
L.T. cable, which is required to maintain the stock of cable, has 
been accepted. 

Further to preceding reports, in reference to the scheme for the 
dismantling of boilers Nos. 2, 3, and 4 and the supply of a larger 
boiler, the space taken up by these three boilers is required for the 
erection of the new boiler already delivered, and the offer of the 
Foster Construction Co. for removing the three boilers in question 
has been accepted. It is necessary that this work should be pro- 
ceeded with forth with, to ensure the least possible delay in erecting 
the new plant. 


Madagascar.— NEW HYDRO-ELECTRIC INSTALLATION. 
—The installation of water and electric light systems for Tamatave, 
the principal port of Madagascar, is under consideration by the 
authorities, and the project has the approval of the Governor- 
General. The electricity is to be furnished by waterfalls situated 
10 to 15 miles west of Tamatave, on the Ivondrono River. In view 
of the capacity of these falla, estimated at 3,000 H.P., it is agreed 
that in addition to the municipality of Tamatave the colony of 
Madagascar and dependencies should also become interested, and 
that this water-power should be made availuble in order to furnish 
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power for the general future needs of the colony in connection 
with such important undertakings as the electrification of the 
railway from Tananarivo to Tamatave, a distance of 229 miles, 
electro-metallurgical and electro- chemical industries, &c. It is 
proposed, therefore. that the colony undertake the harnessing of 
this water-power, which would necessitate the building of a dam, 
reservoirs, canals, and a power plant. The obligation of the muni- 
cipality will thus be reduced to the installation of two groups of 
turbines to furnish 600 Kw. of A. C., power cables, transformers, 
and the distribution of water in the town of Tamatave. The 
colony's expenses in this connection will, it is estimated, be 
625,000 fr., and those of the municipality of Tamatave 1.225,000 fr. 
—JBoard of Trade Journal, 


Manchester.—Loans.—The S.C. has been recommended 
by the E.C. to approve of the borrowing of £50.000 for distribu- 
tion station plant. A public inquiry is to be held shortly into the 
million-pound scheme for erecting a large generating station 
at Barton. 


Padsey.—PRicE INCREASE.—The price of electricity for 
lighting purposes has been advanced to 6d. per unit, and for power 
to 3d. per unit. 


Redditch.—YEaAR's WonkiNG.— The accounts for the 
year ending March 31st, 1919, show that the income amounted to 
£23,586, whilst the expenditure was £22,714, leaving a profit of 
£872. А sum of £1,500 was put aside as reserve for capital 
repayments. The cost of generation and distribution was £17,500. 
The loans outstanding amount to £64,826. 


Rotherham.—Paice Increase.—The T.C. has increased 
the price of electricity for power and heating to 75 per cent. on 
pre-war charges, and for lighting to 40 per cent., from the Septem ber 
meter readings. 


Sonthampton.—PRicE  INcREASE.— The Т.С. has in- 
creased the price of electricity for lighting, power, and heating. by 
another 40 per cent., after the meter readings for the September 
quarter, making the war advance 80 per cent. 


Todmorden.— Loan SaNcrIOoN.— The М.Н. has sanctioned 
the borrowing of £7,500 in connection with a bulk supply of elec- 
tricity from the Yorkshire E.P. Co., the municipal electricity 
undertaking having proved unremunerative. 


Twickenham and Teddington.—PRicE IN CREASB.— The 
E.S. Co. has increased the renta! of electricity meters by 28. per 
quarter, from the quarter ending December. The price of elec- 
tricity through slot meters and on the weekly payment system is 
to be increased. 


Willesden.— NEW PLAN T.— The U.D.C. has author- 
ised the electrical engineer to negotiate with the General 
Electric Co. for the supply of а new 500-KW. transformer, in lieu 
of the existing 150-K w. transformer at Salusbury Road sub-station, 
an allowance being made for the latter plant. 

Housing ScHEME.— The Housing Committee has again con- 
sidered the report of the electrical engineer as to the lighting of 
the roads and houses on the Brentfield Estate. and also an estimate 
submitted by the Gas Light and Coke Co. for the fitting of the 
houses for lighting, cooking, and heating by gas. After careful 
conaideration of the alternative methods, the Committee haa 
adopted the principle of lighting the roads and houses by 
electricity. 

Wolverhampton.—M.H. INouiRY.—The М.Н. has held 
an inquiry into the application of the T.C. for sanction to borrow 


£6,747 for the purchase and adaptation of premises in Red Lion 
Street for the purposes of the electricity undertaking. 


TRAMWAY AND RAILWAY NOTES. 


Barrow-in-Furness,— TRAMWAY SALE. -A special meet- 
ing of the T. C., on September 23rd, considered the purchase from 
the British Electric Traction Co. of the electric tramway 
undertaking. A resolution to purchase was carried unanimously, 
and а further resolution was approved that application be made to 
the B. of T. for consent to the Corporation borrowing a sum not 
exceeding £120,000 in respect of the purchase and development of 
the undertaking. 


Blackpool.—YkAn's WoRKING.—The Corporation tram- 
way receipts from April 18 to September were £25,000 in excess 
of last year, which was also a record. 


Continental.—FRaANcE.— The report of the Paris Metro- 
politan for 1918 shows that as a result of the eight-hiours' day, 
Introduced in April, the company will be obliged to employ 1.000 
additional employés ; at the end of 1918 the staff numbered 1,627. 
The total length of line remains unchanged at 7875 km. since 
April, 1916. Total receipts amounted last year to 74,774,850 fr., 
and expenditure to 45,425,290 fr., compared with 71,390,720 fr. 
and 36,361,290 fr. respectively for 1917. The lower net revenue 
Increased the ratio of expenses to receipts from 50°93 per cent. in 
1917 to 6128 per cent. The service, which was materially curtailed 
during & large part of the war, was 80 improved last year that the 
train-mileage nearly rose to the pre-war level, Net earnings per 


kilometre worked out at 48,323 fr., compared with 142,195 fr. in 
1917. Actually, last year's earnings were insufficient to pay the 
fixed churges, and the net result was a deficit of over 3,000,000 fr. 
First-class receipts formed 21°21 per cent. of the total, a higher 
ügure than in previous years; second-class passengers yielded 
52 68 per'cent. of the gross receipta (against 54°06 per cent. in 1917). 
These figures only apply to single fares, return tickets yielding 
25°18 per cent. of the gross receipts. A dozen station axents sold 
over six million tickets apiece, among which were Vincennes, 
11,307.099 ; Porte Maillot, 10,770,907; Bastille, 9,739,749 ; Gare 
du Nord, 9,396,053; and Gare de l'Est, 9.057, 430. Average 
receipts per passenger were 177 fr. of which the City of Paris 
took '06 fr. 

BELGIUM.—It was recently announced that a Commission had 
reported in favour of the electrification of the Belgian State Rail- 
ways, and that the conversion was to be carried out on the H.T., 
D.C. system. It appears that several members of the Commission 
have been visiting tnis country to see what has been done here, and 
it seems that they were particularly interested in the electrified 
suburban lines of the London and South-Western Railway, on 
which routes the stations are about a mile anda half apart. This 
corresponds nearly with the station-spacing on the Brussels to 
Antwerp line, which it is expected will be the first to be converted. 
The L. & S.W. syatem also affords a good example of rapid accele- 
ration after stops and a high average speed, the motor equipment 
per train being very powerful. 

It is proposed to establish an electric tramway between Vise and 
Vivegnis, the terminus of the Lieve system of tramways. This 
would serve to connect the latter town with Vise, which. owing to 
the completion by the Germans of the bridge across the Meuse. will 
create a new, short, direct route between Germany and Brussels. It 
is intended later on to build five other lines, linking Vise with 
Maestricht, Tongres, and other towns of importance in the district. 
A co-operative society, with an estimated capital of 2,000.000 to 
3,000,000 fr., ів in process of formation, with a view to providing 
the necessary funds for the guarantee which it will be necessary 
to deposit with the Government for the concession. It is also 
probable that the power required for the tramway system will be 
utilised to supply electric light to some of the towns and villages 
served by the tramway..— B. of T. Journal. 

ITALY.—The Minister of Public Works has established the rule 
that henceforth no permission will be given for the construction 
T steam-traction railways. Only electric railways are to be 

uilt, | 

SPAIN.--À company has been formed at Madrid, under in- 
fluential auspices. and with the title of the Sociedad de Elec- 
triticacion Industriel, with an initial capital of 5,000.000 pesetas 
(£200,000), for the purpose of investigating various schemes for 
the conversion of railways to electric traction. Among those 
interested are the principal hydro-electric companies, the Altop 
Hornos of Vizcaya, the Constructora Naval, and the Banco de 
Vizcaya. 

Norway. — It is reported from Narvik that engineers are 
examining the proposed route for the overhead line in connection 
with the projected conversion to electric traction of the Ofoten 
railway. The scheme contemplates the obtaining of power from 
the Swedish hydro-electric works at Porjus. Questioned on the 
subject, Mr. Hansen, general manager of the Swedish State hydro- 
electric works, states that no negotiations between the responsible 
Swedish and Norwegian authorities have taken place, although 
informal discussions have proceeded. But the possibility of 
supplying Norway from the Porjus works is slight, as contracts 
already exist, not only for the output from the existing plant, 
but also for the output from the extensions now in progress. 


Dewsbury.— Exrension or Тіме. — The T.C. has 
applied to the B. of T. for an extension of time until July 29th, 
1921, f r the completion of the tramways authorised by Section 5 
of the Act o£ 1915. 


Dumbarton.—YtrAR's Workina.—At a meeting of the 
Tramways Committee, Mr. George Balfour, M.P., said it was 
impossible for the company to bear any increased expenditure 
without an increase of the present maximum fares, The receipts 
for the year were £11,821, compared with £33,150 in the preceding 
12 months, while expenditure showed an increase of £7,511. After 
payment of interest the available balance was £10,813. 


Fleetwood.—LicENsING.— The U. D.C. has been served 
with notice of appeal by Blackpool and Fleetwood Tramroad Co. 
with respect to the decision of the Fleetwood magistrates that the 
cars, &., of the company should be licensed by the Fleetwood 
U.D.C. There seems likely to be costly litigation in a matter 
where only a few shillings per annum are at stake. 


Greenock.—The unification of the tramway system was 
discussed at the last meeting of the T.C. on a motion that the 
Council exercise its option in the lease and take over the system in 
1921. The motion was defeated, in view of the fact that there is 
already a Committee considering the matter. 


Haslingden.—THRoucH RUNNINd. — Haslingden and 
Rawtenstall Tramway Committees have arranged for a resumption 
of through running over the long stretch between those towns. 
Accrington Corporation contemplates running several new cars 
which are now on order. 


Nelson.—loan.—The T.C. has decided to make appli- 
cation to the B. of T. for powers to borrow & 25,000, the estimated 
cost of a new tramway-shed, 
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London.—AcolpExrSs.— Late on Friday night, last week, 
an L.U.T. tramcar ran into a cart at Kew Bridge: the car was 
able to proceed after nearly an hour's delay. On Saturday after- 
noon a tramcar failed to take the points at Kew Bridge, and was 
derailed. Further along the same road a trolley-pole broke off a 
second car, which had to be towed. A steam wagon also broke 
down on the tramway line. These accidents happened within a 
t minutes of each other, and considerably disorganised the 

c. 

On Monday morning an L.U.T. tramcar was derailed in the 
Chiswick High Road. As a result of the railway strike and the con- 
sequent increased motor traffic on the roads, difficulty was experi- 
enced on Monday morning in regulating traffic in Chiswick and 
Brentford High Roads. The relaying of the tramway lines in these 
roads added to the difficulty. 

The Embankment service of the L.C.C. Tramways was held up 
for some time on Tuesday owing to the breakdown of a car at 
Westminster. l 

Two motor- buses collided in London Road, S.E., on Saturday, 
and one collapsed on the rails, holding up the congested L.C.C. cars 
for half a mile in every direction for 20 minutes. 

Electricity failed for half-an-hour on Sunday night, and all 
tramway-cars between Ealing and N.W. London were held up. 

An L.C.C. tramcar caught fire, on Thursday last week, in South- 
wark Bridge Road, and passengers were compelled to alight. Two 
persons were injured in a tramcar and omnibus collision, on Friday 
last week, in Jamaica Road, Bermondsey. 


Neweastle-upon-Tyne.— TIME EX TENSIOX.— The B. of T. 
has extended the time until August 7th, 1920, of the Newcastle- 


upon-Tyne Corporation Act, 1914, for the completion of the 
tramways. 


North Shields. —AccIDENT.—A serious accident occurred 
on Saturday evening, resulting in injuries to 16 persons. The tram- 
cat was coming down the very steep declivity, Borough Bank, when 
it got out of control and dashed down hill towards the river. At the 
bottom of the hill is a sharp turn. and here the car, which was full 
of passengers, left the rails, smashed an electric standard, ran into 
& wooden erection, and turned over. The car and wooden building 
were completely wrecked. 


Preston.— ELECTRIC VEHICLES.—The М.Н. has 
sanctioned the borrowing of £2,657 for tbe purchase of two electric 
tipping wagons by the Cleansing Committee. 


Rhondda Valley. — Prorosep Extensions. — The 
Rhondda Tramways Co. has decided to promote a Bill in Parliament 
for the extension of the tramways from Penrhiwfer to Gilfach 
Goch, and from Tonyrefail to Pontyclun. 


Stoke-on-Trent.— The Corporation has decided to 
purchase all the tramways, light railways, and omnibus services in 
North Staffordshire belonging to the Potteries Electric Traction 
Co. and the North Staffordshire Tramways Co. for £737,890. 
Payment of principal and interest at 5 per cent. is to be spread 
over a period of 30 years. 


Sunderland. NEW Cars.—Six new tramcars of the 
standard type are to be purchased. This will bring the total 
number of cars up to 82, and will relieve the overcrowding which 
at present exista, 


Swansea,— Time Exrenston.—The Corporation Light 
Railways (Extension) Order, 1914. for the completion of certain 
sections of the light railways has been extended for one year from 
August 28th, 1919. 


Walsall.— VEAR'S WonKING.—The accounts for year 
ending March 31st. 1919, show a total expenditure of £45,921, and 
a net revenue of £21.003. The total revenue waa £656,925. #4478 
was relegated to the sinking fund. Number of passengers, 12} 
millions ; number of units used, 1,164,518. 


TELEGRAPH AND TELEPHONE NOTES. 


Bolivia.—Early in May, this year, the wireless station 
erected at Cobija was completed and ready for service. The station 
was erected by the Marconi Wireless Telegraph Co. 


Brazii.—Work on the telephone lines between the cities 
of the coast and the interior is being rapidly carried on, and tele- 
phone communication has already been established between 
Sorocaba and Rio de Janeiro. 


Costa Rica.—The National Government has ordered a 
high-power wireless telegraph installation from the United States 
in order to foster domestic commerce by means of rapid 
communication. 


cuba.—A wireless telegraph station on the Central 
Chapara sugar factory grounds is being erected. According to 
Press reports the station was to be in operation in September. 


Greece,— The Postmaster-General has made arrangements 
with the Eastern Telegraph Co. under which telegrams paid at 
triple rates will receive priority of treatment over other private 
telegrams on the cables between this country and Greece, the 
Greek Islands, and Turkey; but, in view of the pressure now pre- 


vailing on the lines, it must be understood that a rapid service 
cannot be guaranteed. The service came into operation on 
September 26th. The charge is ls. 44d. а word in the case of 
Greece, Corfu, Crete, Euboea, and Poros, and 1s. 6d. in the case of 
Turkey and the Greek Islands not already specified. The word 
" Urgent" must be inserted before the address, and paid for as an 
extra word. 


Haiti,—The authorities in charge of the wireless station 
at Port au Prince state that the station is now ready to accept 
commercial traffic fur all parts of the world, 


Italy.— Messages from Reggio di Calabria report a 
cyclone in the district of Palmi on the coast north of the Straita 
of Messing. Telegraph wires are down, and communication south- 
ward is interrupted. 

Nicaragua.— Efforts are being. made to arrange for a 
more powerful wireless telegraph station to replace the outfit now 


being used by the United States Marine Corps at Marte Field, 
Managua. 


P.O. Telephone System.— The P.M.G. intends, says the 
daily Press, to send a special commissioner to the U.S.A, in con- 
nection with the telephone system as was announced in these 
columns some time back. 

Sir Robert Hadfield, F.R.S., in an interview with a newspaper 
representative last week, is reported to have said that the P.M.G. 
has been discussing the telephone system with Dr. W. Eccles, of 
the London City and Guilds Technical College, and also that 
Major-General G. O. Squire, of the U.S. Army Signal Corps, has 
been trying to help the Post Office. 


South Africa.— For the first time in the history of the 
Union Post Office the actual cash receipts, according to the report 
of the Postmaster-General for 1918, have exceeded £2,000.00. 
The actual figures are £2,017,040 for 1918, an increase of £103,409. 
Towards this satisfactory increase telegraphs contributed £60,3%, 
telephones £38,721, and postal services £4,298.— B. of T. Journal. 

Telegraph Rates.—On October Ist the Eastern Tele 
graph Co.'s rates between the United Kingdom and Japan, Chosen, 
Formosa, and Japanese Saghalien will be reduced as follows :— 


Ordinary telegrams, Зв. 4d. per word; deferred telegrams, 18. 8d. ; 
Press telegrams, 1s. 1d. 


Telephone Volanteers.— Telegraph and telephone exchange 
linemen and wiremen are urgently required for railway work 
during the strike. Applications should be made to railway stations, 
or to the Chief Signal Officer, Horse Guards, Whitehall. 


Trunk Calis,—In trunk telephone calls, owing to the 
strike, the Food Ministry and its branches have absolute priority 
over private subscribers. 


Underground Cable Extensions.— The Metropolitan 
Borough of Hammersmith has approved extensions of certain 
underground telegraph lines. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicat 
the issue of the ELECTRICAL REVIEW in which the “ Oficial 
Notice” appeared.) 


OPEN. | 
Australia.—SvDNEYy.—November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 
October 13th. City Council. Three 2,000-K. v. A., 33,000/5,000-volt, 
transformers, Electric Lighting Department, Town Hall, Sydney. 
December 19th.— Metropolitan Board of Water Supply & Sewerage. 


Centrifugal pumps, electrio motors, &c., for the low-level pump 


ing station, Marrickville. Offices of the Board, 341, Pitt Street, 
Sydney.“ 

MELBOURNE. — P. M. d. s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Вітей, 
Melbourne.“ 


Bradford. October 9th. Electricity Department. Two 
1,500-Kw. rotary converters, transformers, &o.; induced draught 
plant and chimneys, and three economisers, (September 13th.) 

Dundee.—October 8th. Electricity Department. ET. 
switchgear and concrete cell-work at the Carolina Port main ge 
erating station. Section “ A," switchgear for one 5.000. d 
turbo-generator and six feeders; section B," alterations © 
additions to present switchgear, for two 5,000-KW. turbo- 
one feeder and one 500-Kw. transformer. (September 19th.) 

Edinburgh.— October 13th. Corporation. Electric 
ME installation under the new housing scheme. ber 
26th. 

India.—Lazonzr.2-Electric Supply Co. Generating plan, 
two 1, 000-Kw. and two 500-K w., three-phase, 6, 600-volt tur : 
alternators, &c. ; boilers, mechanical stokers, &0. ; sub-statio 
plant, H.T. and L.T. mains, &c. (September 5th.) 


*А copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 
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Lyons,—Société de Nouveaux Hotels. Electric lighting, 
electrio bell and telephone installations, lifts, &с. M. l'Administre- 
teur délegue de la Société, 10, rue des Marroniers, Lyons.—J. of T. 
Journal. 

Madagascar.— March 1st, 1920. Directeur des Travaux 
Publics à Tananarive. Installation of electric station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overhead 
transmission and distribution lines, and establishment of service 
in the city. Ministère des Colonies, Paris. 


Paris.—October 6th. Administration des Chemins de 
Fer de l'Etat. Electrical and mechanical equipment for the 
extension to the Rouen generating station. Bureaux du Service 
électrique (Ie division), 43, Rue de Rome, Paris. 


St. Helens.— October 4th. Electricity Committee. One 
5.000-K W. steam turbine, with condensing plant and auxilisries. 
(September 19th.) 

Warrington, — October 7. Electricity Committee. 
H.T. and L.T. lead-covered cable. (September 19th.) 


Whitwood.— For supply and erection of a motor and 
gearing in connection with proposed alterations to sewage pump- 
ing engines at Whitwood Mere. Specification, &c., from Mr. 
S. Stead, Clerk to the Council, Whitwood Mere, near Castleford. 


FORTHCOMING EVENTS. 


Junior Institution of Engineers. Friday, October 8rd. At £9, Victoria 
Street, B. W. At 7.80 p.m. Paper on The Deduction of Formule from 


Plotted Figures,“ by Mr. A. J. Paxman. 
Friday, October 10th. Official visit and meeting. At the Shipping, 


Engineering and Machinery Exhibition at Olympia. 


Salford Technical and Engineering Association.—Saturday, October 4th. 
At At the Royal Technical Institute. Lecture on '* Compressed Air 


7 pm 
for Shipyard Work," by Mr. G. Varley. 


London Association of Foremen Engineers.—Saturday, October 4th. At 
7 p.m. At Cannon Street Hotel. Paper on Elimination of First Stretch 


р. 
in Steel for Reinforcing Concrete, by Mr. A. W. C. Shelf. 


Electro-Harmonic Society.—Friday, October 10th. At the Holborn Restaur- 
ant (Venetian Chamber). Av8 p.m. First smoking concert. 


Birmingham and District Electric Club.—Saturday, October llth. At the 
Grand Hotel, Birmingham. At 7 p.m. Paper on Thermo-electrio Genera- 
tors," by Mr. C. M. Walter. 


International Shipping Engineering and Machinery, Exhibition. — 
Open until October 1 th. At Olympia, West Kensington, W. 


NOTES. 


Health Councils.— The constitution of the Consultative 
Councils set up to advise the Ministry of Health is &nnounced in 
the Times of September 29th. For England there will be four such 
Councils, to advise on (1) Medical and Allied Servíces, (2) National 
Health Insurance, (3) Local Health Administration, and (4) General 
Health Questions. The secretary will be Mr. Michael Heseltine, 
C.B.. Ministry of Health, Whitehall, S.W. 1. The Councils will 
consist of 20 members each. 

The Council on National Health Insurance will consider problems 
of approved societies’ work arising in the administration of cash 
benefits. - 

Wales will have one Council of 30 members. 


Fuel Economy.—On September 26th, under the Defence 
of the Realm Regulations, the Board of Trade made an order 
entitled " The Lighting, Heating, and Power (Emergency) Order, 
1919," which states that all sky signs, illuminated facias, illuminated 
advertisements, and other lights used outside or at the entrance to 
any premises for the purpose of advertisement or display, and 
lights used inside any shop for the purpose of advertisement or 
display when the shop is closed for serving customers, shall be 
extinguished. 

The Order does not apply to any public street light or any other 
light approved by the Chief Officer of Police as necessary in the 
public intereat. It applies to the whole of Great Britain, and took 
effect on the day of issue. 

On the same day an Order was made fixing the maximum 
calorific value of gas from public supply undertakings at 425 B. T H. u. 
gross, and requiring it to be supplied at full pressure only during 
the periods when its effective use was most required, the pressure 
being lowered at other times. This Order was entitled the Gas 
and Coal (Emergency) Order, 1919," and was dated Sept. 26th. 

A further Order—'" The Coal and Fuel (Emergency) Order, 
1919 "—of the same date, was made by the Board of Trade for the 
Purpose of maintaining the supply of coal and fuel for household 
purposes, and prohibited (except by consent of the Local Fuel 
Overseer) the purchase or supply of more than 1 cwt. of coal in 
any week for consumption in any premises coming within the 
Scope of the Household Fuel and Lighting Order, 1919, or the 
purchase or supply of any coal where the stock available exceeds 
10 owt. The Local Fuel Overseer was authorised to transfer 


registrations for coal, or to out off any supply of gas or electricity 
covered by the former Order, where there was reason to suspect 
abuse of the supply. This Order was brought into force on 
Saturday last, by order of the Controller of Coal Mines. 


The Shipping, Engineering and Machinery Exhibition. 
—The following dates and particulars may be of interest to our 
readers :—The Exhibition is being held at Olympia, Addison 
Road, London, W., and will remain open until October 17th, 
from 11 am. to 9 p.m. daily. admission 18. 3d., including 
tax. The secretary and organising manager is Mr. F. W. 
Bridges, and the offices are at 36-38, Whitefriars Street, 
London. E.C.4; Telephone: Ceutral 5486; Telegraph: Segdile 
(Phone) London.“ Special visits of students, &c, are being 
arranged for at greatly reduced rates. 

October 3rd.— Official visit of Municipal and County Engineers. 
Reception, 4. 15 p. m. 

October 4th. — Meeting of the Institute of Marine Engineers. 
6 p.m. Paper, 7.15 p. m., by Captain W. P. Durtnall on Electri- 
fication of Ships.“ 

October 7th.—Meeting of the Institute of Marine Engineers. 
6 p.m. Paper, 7.15 p.m., by Mr. C. Baxter, on Developments of 
the Internal-combustion Engine." 

October 9th.—Visit of the Institution of Mechanical Engineers. 
4.30 pm. Lecture, 7.15 p.m., by Captain Н. Riall Sankey. C. B., 
R. E. (retired), M. I. Mech. E., M. I. E. E., on Wireless Telephony.” 

October 10th.—Visit of the Junior Institution of Engineers. 
Reception 4.15 p.m. Lecture, 7.30 p.m., by Dr. H. S. Hele-Shaw, 
D. Sc., LL. D., F. R. S. 

October 14th. — Meeting of the Institute of Marine Engineers. 
6 p.m. Paper, 7.15 p. m., by Mr. E. F. Spanner, on Special Form 
of Ship's Keel with Due Regard to Bilge and other Pipes.” 

In the Kinematograph Theatre a technical and industrial pro- 
gramme has been arranged (no charge for admission), and films 
will be shown from 2 to 9 p.m. daily, which will include the 
following :—Marconi's Wireless Telegraph Co., Ltd., Wonders of 
Wireless, and Wireless in Warfare; Siemens Bros. & Co., Ltd.. 
"Cable Manufacture"; Rownson, Drew & Clydesdale, Ltd., 
Labour - Saving Plant.“ 


The Electrical Development Association's Pamphlets.— 

The activities of Еда” are making themselves felt in various 
directions, not the least important of which is the production of 
literature for the use of supply authorities. Duringthe past month 
several excellent leaflets were issued. Britain's Buried Treasure 
(E.D.A. 16), naturally relates to coal and its economical use, and 
gives a list of the many ways in which electricity can contribute to 
home comfort in the guise of the universal servant, with an 
eterna] willingness to work and a passion both for efficiency and 
economy." "Light, Heat, Power without Flame, Smoke, Fire,” is 
the title of E.D.A. 17, which deals with the same subject more 
generally, emphasising the advanteges of carrying out the com- 
bustion of coal under scientific guidance in a central plant, and 
delivering the energy in the most convenient form that it can 
possibly assume. А little brochure called The Land of Beautiful 
Reality," the first E. D. A. pamphlet printed in colours (E. D. A. 6), 
shows how the goddess electricity banishes dust and ashes, coal and 
grime from the household, and solves the problems of domestic 
help. 
This week we have received a most useful publioation— the 
unsolicited teatimony of a householder to the economy, convenience, 
and comfort derived from the use of electricity for lighting, 
heating, cooking, washing, &c. (E.D.A. 23). This is an excellent 
testimonial, as it is the verdict of actual experience, and the variety 
of incidental economies and advantages resulting from the use of 
electricity is surprising even to the initiated. Апу of these 
publications can be obtained from the Association at low prices. 


Rallway Electricians’ Holidays.—The award has been 
issued of the arbitration inquiry into the ‘claims of the Electrical 
Trades Union that the same holiday conditions already agreed to 
for workers in the general electrical undertakings of the London 
district should be applied to the men employed in the electricity 
departments of the railway companies operating in the London 
area. At the hearing it was contended by the railway companies 
that the men concerned formed part of the general body of railway 
workmen, and that their holiday conditions should be regulated by 
those governing the general body. The Court decided that the 
claim had not been established.— Daily Telegraph. 


Standardisation in Sweden. — As a result of the 
initiative taken by the Swedish Elektro-Industry Association, 
negotiations were begun last May with the object of establishing 
an institution for the standardisation of electrical manufactures 
and installations. As a result of these efforts a Standardising Com- 
mittee has been formed, consisting of six members of the 
Technological Association, two of the Municipal Administration, 
and one each representing the Electricity Works Association, the 
Royal Water Power Board, the State Railway Board's Electrical 
Department, and the Electrical Contractors’ Asscciation. The 
Committee has appointed a Sub-Committee of experts in the 
different branches to make proposals for standard regulations, and 
it is expected that plans for undertaking all standardisation work 
will be available by the end of 1920. 


German Lamp Works Amalgamation. — Germany's 
principal electric lamp factories, the A.E.G. special branch and the 
Aver and Osram firms, are to combine, according to Press reports, 
as one company to fight foreign competition, 
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Electric Brass Furnaces.—At the June meeting of the 
American Institute of Chemical Engineers, the greater part of the 
programme was given to a symposium on electric furnaces. From 
these papers, says Chem. and Met. Engineering, it is learned that 
four years ago there was no electric brass furnace in commercial 
operation. To-day some 40 firms are using, or installing, 100 
such furnaces; these range in capacity from 300 Ib. to 1 ton. 
Five types of furnaces have thus far established themselves in 
practical use ; of the direct arc type, only the Soyder has yet been 
used on copper alloys ; this type is applicable only to true bronzes, 
or other alloys low in zinc, 5 per cent. being the probable limit. 
The chief advantage of the Snyder furnace is its adaptability to 
mechanical charging. A drawback is the single-phase aro load. 
The vertical ring induction (Ajax Wyatt) type is the most efficient 
in use of power ; it uses up no electrodes, gives thorough mixing of 
the charge, with perfect temperature control, and has the steadiest 
electrical load. But, after a shut-down, it must be " primed” with 
previously-melted metal. Hence it is not well fitted for 10-hour 
runs, though it can be so used by keeping some current on and 
holding some metal molten overnight. This need for priming 
makes it difficult to change from one alloy to another; it is used 
chiefly on yellow brass, A drawback is that, so far, no refractory 
lining has been found that will stand the action of alloys contain- 
ing over 3 per cent. of lead. It is well fitted for 24-hour runs on 
the same alloy. The least efficient in the use of power is the 
granular resistor, reflected-heat (Bailey) type ; it does not mix the 
charge, but it has a steady electrical load, and, like the Ajax Wyatt 
type, it uses up no electrodes. Likethat type,too, it is best fitted for 
24-hour runs, though, again like the Ajax Wyatt, it can be used for 
10-hour runs by keeping some power on through the night to 
maintain the furnace heat. Due to its heat storage and consequent 
sluggishness, it has poor temperature control. It can be used on 
any alloy; but itis better fitted for yellow brass than for the 
higher melting alloys ; its chief advantage lies in its simplicity of 
operation. The stationary indirect arc(Rennerfeld) type compares 
fairly well in power consumption. It is more suitable for alloys 
low in zinc. It has had marked success in melting cupro-nickel, 
bronze, and silver at the Mint. The indirect aro type, with 
stirring of the melt (rocking furnace), is suitable for alloys of any 
zinc content. It has alow power consumption, and seems to be 
efficient in small as well as in large sizes; it has good tempera- 
ture control, and it mixes the charge thoroughly. An advantage 
is that it can be readily charged mechanically. Its drawbacks 
are the single-phase arc load, and the possibility of an electrode 
breakage in rocking too early. 


Generating Н.Т. Direct Current.—A new method is 
described in E T. Z. of July 10th last, by which high D.C. voltages 
may be obtained by using alternating voltages of moderate values. 

In the figure, w represents the alternator winding, C condensers, 
V vacuum valves with anoles A aud hot kathodes K heated by cells 
applied at a b. Considering the first circuit C v. the condenser will 


be charged up to the maximum value, or 1. „2, of the alternator 


voltage during the first half period. During the second half period 
the condenser is prevented from discharging by the valve and, the 


alternator voltage being reversed, a voltage of 2. 4/2 will be 


reached between the valve terminals, This voltage is applied to 
the next condenser valve circuit, and so on, во that the voltages 


across successive valves will be 2. 4/2 3. М2 4. М2, and go on. 


In this mauner the voltage may be raised to the limit set by the 
insulation of the system. If current is taken from the last con- 
denser, it is immediately recharged from the winding W. As this 
takes place with the aid of the preceding condensers, these must 
differ in size, so as to decrease in size with increasing voltage. 
Thus, the first condenser, which has the same voltage as w, will be 


thelargest. The magnitude of the current that can be delivered 
by this apparatus is generally small, and is limited by the size of 
the condensers. The method of connection formas the subject of 
German Patent No. 310,356 of the Siemens-Schuckert Works. 

Mechanical rectifying commutators, or other types of electric 
valves, may be substituted for the hot-kathode valves. Over- 
loading above the saturation current of the valves is impossible, 
‚апа when out of use repairs may be effected without danger of 
shocks, which is one of the advantages as compared to a battery 
of cells.— Tech. Sup. to the Review of the Foreign Press. 


Electrical Engineers in Holland.—Kon. Instituut van 
Ingenieurs, last week, entertained at the Hague a party of repre- 
sentatives of the Institution of Electrical Engineers. The party 
comprised Mr. C. H. Wordingham, Mr. L. Atkinson, Mr. G. 
Balfour, Sir Thomas Callender, Mr. B. Drake, Mr. W. W. Lackie, 
Mr. C. P. Sparks, Mr. W. B. Woodhouse, Mr. P. F. Rowell, Mr. 
G. H. Parr, and Prof. Marchant, of Liverpool. The visitors were 
to be received by the Queen of Holland, on Friday last, at Не Loo 


Palace. Visits were also to be paid to the State coal mines in 
Southern Limburg, to Arnhem, and Groningen. and the tour was 
to conclude on Sunday with a sail on some of the Frisian lakes. 


Appolntments Vacant.—Cable jointers for the Liverpool 
City Council ; workshop instructor in electrical engineering (£160 
+ £100) for the City and Guilds Engineering College, South 
Kensington; charge shift engineer (£250 + 20 per cent. + £90) 
for the L.CC. tramway generating station; assistant engineer 
(£350) for the Gravesend borough electricity works ; sub-station 
engineers, power-house superintendents, ice-plant superintendents, 
supervising electricians, water-works superintendents, millwright 
engineers, electrical workshop. superintendent, for the War Office 
stations in Mesopotamia. See our advertisement pages to-day. 


Institution and Lecture Notes.— DIESEL ENGINE USERS 
ASSOCIATION. — At the next meeting of the Association, the subject 
of the life of connecting-rod bolts and their periodical renewal, as 
well as the general question of heat treatment, is to be further 
discussed. Information is also to be given as to the proposed 
Research Association under the Government scheme for the 
purpose of carrying out research work on liquid fuels for use in 
Diesel and semi-Diesel engines. 

The dinner of the Association is to be held on October 23rd. 


Association of Mining Electrical Englneers.—The meetings of 
the London Branch of the Association have been resumed, after a 
lapse of several yeara owing to the war. Visitors are invited to 
the next meeting, to be held at Kingsway Chambers (top floor), 
46, Kingsway, at 6.30 p.m., October 22nd; an attractive pro- 
gramme has been arranged, which will interest all identified with 
electricity as applied to mines. It is hoped that all London 
members who can arrange it will attend the general meeting at 
Edinburgh on October luth and 11th, when the Lord Provost has 
invited all members of the Association to a civic reception on the 
Saturday afternoon. Full particulars of the objects and procedure 
of the «ssociation can be obtained from the Secretary of the 
London Branch, Mr. F. V. Turquand, 73, Albion House, W.C. 1. 


Electro-Harmonic Society.— The first smoking concert 
of the 1919-1920 Season will be held at the Holborn Restaurant 
(Venetian Chamber) on Friday, October 10th, commencing at 
8 p.m. The other arrangements for the session are as follows :— 

November 21at (Friday).— Ladies’ night. 
December 12th (Friday).— Smoking concert. 
January 9th, 1920 (Friday).—Smoking concert. 
February 13th, 1920 (Friday).— Ladies night. 
March 19th, 1920 (Friday).—_Smoking concert. 
There is every reason for looking forward to a record season. 


Commercial Agents in Latin-America.— The white 
population of Central America and parts of South America is 
but а small minority, and yet it is generally in control of the 
greatest business organisations. It maintains habits of grace 
which areemore or less traditional. It is demanded, for 
instance, as an index of good breeding, that everyone epeak 
French with reasonable fluency. A certain familiarity with 
belles lettres and at least with classic art is expected. More 
or less ancient conventions are kept up. The obligation of 
good manners becomes a family tradition. They have what 
actors call the grand manner." ; 

Now, many of our technical schools are so intensely prac- 
tical that graduates often are not even on terms of amity 
with their own mother tongue, and those studies known as 
the humanities are passed by as useless. Modern languages 
also are neglected. | | 

The position of the South American person of circumstance, 
when a man from North America visits him, is that he would 
like to “ get a line on him, as we say; to find out what sort 
of person he is. He may or may not know the name of the 
firm represented; the chances are, at all events, that he 
knows very little about it. The man who calls is his point of 
contact. If the latter makes a disagreeable impression he 
does not want any dealings with him. His business relations 
he also considers as social affiliations—which often confuses 
the man from the north. Agreeable persons from abroad 
are scarce, and they are greatly desired. He wants to deal 
with somebody who can understand him and his ways, in- 
cluding his likes and dislikes. Things that are negligible to 
the North American buyer become of leading importance to 
buyers from South America. Dates of shipment, metric units 
in packages, the size and shape of single packages, and many 
other details present themselves as more important even than 
the price to be paid—within reasonable limitations. There 
are а thousand reasons why his unbidden visitor should be to 
him what he terms simpatica. 

Again, if anything is thrown at a South American buyer 
with the statement that he can take it or leave it alone, the 
chances are preponderant that he will leave it alone. If the ` 
visitor lacks the time, or the inclination, or the wit, or the 
understanding to engage in a couple of hours of conversation, 
the host is unlikely to be interested in anything he has to 
say. He will be interested, however, the following week if 
a competitor who knows how to talk to him comes around. 
He is not ready to discuss business until he has had a chance 
to size up his visitor. А 

For the man who goes to South America to do business, a 
term at а commercial high scheol and a course in engineering 
are not enough. What he needs is polish, savotr faire, ver- 
вау. and at least the semblance of grace. Then he can 
gain the friendship of the real men of substance, and get 
their trade as well.—Chem. and Met. Engineering. 
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Static Electricity.—In the manufacture of bronze and 

uminium powder, the air is à dense fog of suspended metal 
dust, which penetrates anything and everything. The air 
becoming dry, especially in some eeasons, produces a large 
amount of static electricity on large leather belts, and in 
order to prevent serious trouble it is necessary to take every 
precaution to prevent the production of static electricity. 
The production of aluminium powder is always more or less 
attended by the risk of explosions, the consequences of which 
may be readily imagined if a spark were to ignite the powder. 
In the plant with which the writer has been connected, 50 H. p., 
three-phase, 60-cycle, squirrel-cage motors driving line shaft- 
ing through leather belts were housed in separate rooms kept 
as dust-tight as possible. It was noticed that a large amount 
of static electricity was being produced which at times was 
so strong that it was unpleasant to approach within 3 ft. of 
the belt. After two weeks’ constant running, the first of 
the motors put to work broke down, apparently earthed. Just 
prior to the breakdown small explosions occurred in the 
motor, emanating from the bottom portion of the air gap, the 
cause of which was put down to static charges from the belt. 
In order to prevent this a discharger was made and placed ae 
shown in the figure. It was made as follows: Four pieces 
of -in. by l-in. iron were made up to form a grid, the two 


STATIC DISCHARGER. 


outside pieces being long enough to reach the floor to which 
they were secured, and the two inside pieces long enough to 
span across the belt as near the motor pulley as convenient. 

ө four pieces were separated 14 in. by pieces of g. in. iron 
pipe. The discharger was earthed independently and placed 
as near the motor as possible. This device, by bridging both 
sides of the belt, makes it impossible for static electricity to 
be produced, and is a distinct advantage over makeshifts. 

After the installation of this device, motors which had been 
continually breaking down ran for à period of 18 months 
before another breakdown occurred. which from symptoms 
observed just prior to the complete failure. was attributed to 
static phenomena in the motor itself. After the motor had 
been removed to the repair shop, tests were made with а l-in. 
spark induction coil which easily discharged through the 
punctured insulation of the stater winding. The star con- 
nection was opened, and the test applied to each coil until 
the three faulty ones were located, which when removed from 
the slot plainly revealed the pun iaer through which the 
winding was eventually earthed, and of course broke down. 
On rewinding the stator a corona leaf consisting of tin foil 
was inserted in each coil, and the whole earthed to a wire 
ring fastened at intervals to the stator frame. The use of 
the corona leaf effectively prevents static charges being pro- 
duced in the motor itself. It is questionable if totally enclosed 
machines would be immune from the same trouble unless 
fitted with the corona leaf.—.American Machinist. 


` Railway Strike.—A national railway strike, resulting in 


the stoppage of all steam and electric railways, began at mid- 
night on the 26th ult. following the breakdown of negotia- 


"tions between the Government and the National Union of 


uE 
* 


Rail waymen. 


The strike concerns the rate of wages to come 
into force at the New Year. The men demand standardisa- 
tion so that men doing the same kind of work for different 
companies in one town shall not, as now, receive different 
rates of pay. But they demand the standard rate shall in all 
cases be what is now the highest. This principle has been 
conceded by the Government for the locomotive men. But 
for goods and permanent way men it offered double pre- 
war pay with a 40s. a week minimum. This, the National 
Union says, means in some cases a reduction of from 118. to 
148. a week. The men at the electrical power station at Lots 
Road, Chelsea, which supplies the tubes and the Surrey tram- 
ways, ceased work in sympathy with the N.U.R. (to which 
half the workers at the power station belong) at midnight on 
Friday, thus bringing to a standstill all the Surrey services 
of Ње L. U. T., which rely on this station for power. The 
secretary of the Electrical Trades Union told a Press repre- 
sentative that his committee would meet to consider taking 
action in support of the railwaymen. At the Lots Road 
power-house only a sufficient number of men reported for 
duty on Saturday morning to enable the pumping machinery 
to be worked to keep the underground and tube railways clear 
of water. The same applies to the Wood Lane power-house. 
The Transport Workers’ Federation met on Monday, and the 
vehicle Workers’ Union discussed the position of the tram- 
way and omnibus emplovés. On Monday the railway com- 

nies stated that a considerable number of men were report- 
ing for duty. With the aid of loval trade union drivers and 
wailed volunteers practically al! the railway companies were 


running restricted, including long-distance, services. At mid- 


night on Sunday the Lots Road power-house was fully 
manned by volunteer workers, and electricity supply was 
available. The Surrey tramway services were, therefore, put 
in operation again on Monday morning. With volunteer help 
experimental services were being run on the District Railway 
and the Hampstead Tube to familiarise the volunteer workers 
with the lines, and it was hoped that later in the day a partial 
service might be run between Hammersmith and the Mansion 
House and between Hampstead and Charing Cross. 
electric train service between Waterloo and Hampton Court 
was run all day. A 20-minute electric service was also run 
between Victoria and the Crystal Palace. The Metropolitan 
Railway was the only line to maintain a regular service over 
the week-end; both on Saturday and Sunday a 20-minute 
electric service was maintained between Baker Street and 
Harrow. On Tuesday it was officially announced that the 
train service was growing steadily, both in London and. the 
prono. Some minor acts of sabotage have been reported. 
*ortunately no loss of life occurred; the necessary steps were 
taken. At Battersea on Monday night an attempt was made 
to wreck a train by changing signal lights; the vacuum-brake 
connection of a train at Manchester was cut, and at Glasgow 
the railway points were blocked. Loyal locomotive drivers 
and volunteer transport workers have been attacked in Scot- 
land, Cambridge and London. Attacks have also been made 
on a number of trains, signal cabins, and loyal workers in 
Scotland. | 

The District Railway was reopened between Hammersmith 
and the Mansion House, and the Tube between Golder’e 
Green, Hampstead and Charing Cross on Tuesday morning. 
The L.B. & S.C. Railway hoped to maintain an all-day ser- 
vice of electric trains between Victoria and Balham. 1he 
Central London Tube hoped to open before midday on Wed. 
nesday. The Government called for volunteers for various 
duties, including telegraph repairers and wireless operators 
who had experience in the Army or Air Force and who were 
wiling to render continuous service where required in the 
event of an emergency arising, and large numbers responded. 
It was also requested that the telephone, telegraph, and other 
postal services should not be used more than was absolutely 
necessary. 

The following are the cases of the Government and railway- 
men respectively :—The pre-war wages of 100,000 of the lowest 
grade were 18s. and 20s.; the war wage (33s.) brought these 
up to 518. and 53s. The men claimed at the end of last year 
that their then wages should be made permanent; this the 
Government refused, but agreed that wages should remain at 
the armistice figures till December 3lst next, when war wage 
was to be revised in the light of the cost of living, which 
might be then lower. But no reduction was to be made on 
present earnings until three months after the cost of living 
had decreased by 5 per cent.; the present war wage was to 
remain for at least six months from now. In any case, 
double the pre-war rates with a 40s. minimum were guar- 
anteed, even if the cost of living fell to pre-war level. The 
Government promised special consideration for harsh cases or 
anomalies. 

The railwaymen want to remove the unfairness of one 
man in one grade receiving one rate of pay and another man 
in the same grade receiving a different rate. This was 
granted in August so far as drivers and firemen were con- 
cerned; their wages were standardised on the highest basic 
rate, more than doubling the pre-war pay in some cases. The 
railwaymen want the same principle adopted for all grades, 
but guards and signalmen whose wage was considerably 
higher than the enginemen's before the war have not been 
offered the same percentage of advance; they want a £3 mini- 
mum. The lower-grade men are offered, it 1s stated, а per- 
manent wage lower than they are now recelving. 


Industrial League and Council.—The first of the fourth 
series of lectures on Industrial Problems, arranged by this body, 
takes piace at the Guildhall. at 4.30 p.m.. on Tuesday, October 7th. 
when the Right Hon. G. H. Roberts, M.P. (Food Controller), will 
give an address on Some Trade and Labour Problems." Appli- 
cation for tickets should be made to the Secretary. Industrial 
League and Council, 66, Victoria Street, S.W. 1. Phone: Vic., 
6449. 


Water Japan.— Baking japan, as ordinarily used in the 
industry, consists of a base and solvent.“ The base contains 
one or more of the various asphalts together with some such oil as 
linseed or china-wood oil. The solvents in common use are 
naphtha, kerosene, aud similar products, which create considerable 
fire risk. especially in the baking oven. and it was to eliminate this 
risk that water japan was developed. Water japan consists of 
an emulsion of japan base in water. While it is leas viscous than 
ordinary japan, methods have been devised for applying it so that 
the deposit is practically free of solvent. The electric-dip method 
is adapted to small odd jobs of japanning rather tban to quantity 
production. The water japan is put in an iron tank which is con- 
nected to the negative terminal of a D. c. circuit. The metal to be 
coated is connected to the positive side of the circuit. The thick- 
ness of deposit obtained depends upon the product of the current 
density andthe time. The current at 125 volts will average about 
0'8 amp. per sq. in. of surface to be covered. The hot-dip method 
is adapted to work with large quantities of castings, punchings, &c. 
The metal is placed in a wire basket, heated in an oven tempera- 
ture of about 500° Е. It is then cooled to about 400 F., and 
quickly plunged into cold-water japan. These methods are fully. 
described in the General Electric Revicw, August, 1912. 
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Electric Bakery Ovens.—Owing to fuel shortage, con- 
siderable attention is being given to electric heating for all 
purposes in Switzerland, and in an artiole in the July 26th Bulletin 
de Г Association Suisse des  Electriciens, the author attempts 
to show the saving in fuel effected by using electrically-heated 
ovens for bakeries. It is calculated that at present some 110,000 
tons of coal are consumed in bread-baking, and when the restrio- 
tions on the baking of confectionery are removed, this may be 
increased to 200,000 tons per annum. An ordinary type of electric 
oven used is in brickwork, so as to maintain a high thermal 
capacity ; it is of the single-shelf type, having up to 6 m? of baking 
surface. Some of the large bakeries use ovens having 12 sq. m. of 
baking area. In the latter it is possible to bake from 16 to 18 kg. 
of bread рег sq. m. of oven. The time of baking is from 1 hour to 
1 hour 12 minutes for loaves of 500 gr. to 1 kg., and from 1°25 to 
l'ó hours for loaves of 1˙5 to 2 kg. The heat capacity of these 
large ovens is considerable. After the oven is raised to the baking 
temperature (250° to 300* С.), the current may be cut down, and one 
to two batches baked, which takes 3 to 4 hours. The power con- 
sumed is about 6 KW. per sq. tn. of oven, and the oven is brought 
to baking temperature in l'5 hours. During baking, the power 
necessary for maintaining the temperature at the desired value is 
from 40 to 50 per cent. lower. The expenditure of energy per 
kilogram of bread is proportionately low the greater the number of 
batches. То raise a 12-m. oven to the temperature required, the 
energy consumption is 1˙5 x 12 x 6 = 108 Kw.-hours. In an 
oven of these dimensions it is possible to bake 200 kg. of bread per 
batch, and the time of preparation and baking is 1 to 2 hours, or a 
mean, say, of 1°75 hours per batch, and the expenditure of energy 
works out at 175 х 12 x $ = 63 Kw.-hours. For a single batch the 
energy consumption per kilogram of bread is:—(10* + 63)/200 = 
0°85 KW.-hour (or, say, 0°4 KW.-hour рег Ib.). With three batches : 
(108 + 3 x 63)/600 = 0°60 Kw.-hour (or. say, 0°22 KW.-hour per Ib.); 
and for six batches : (108 + 6 x 63)/1,200 = 0°41 Kw.-hour (or, say, 
0:186 KW.-hour per Ib.). The writer then discusses the quantities 
of heat necessary for baking a kilogram of bread, and shows that 
electric ovens are superior to coal-fired types. It must be remem- 
bered that these statements are based on the present prize of coal 
iu Switzerland, and on prices of energy ranging from 2 to 6 
centimes per unit. Electric heating is being installed in a large 
number of bakery furnaces in Switzerland. Messrs. Brown-Boveri 
and Co. have patented a system for fitting heating resistances to an 
ordinary oven without necessitating any stoppage of work. These 
resistances are made for pressures up to 500 volta, A.C. or D.C. 


OUR PBRSONAL COLUMN, 


The Bditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRIOAL REVIEW posted as to their movements 


Central Station and Tramway Officials.—Hammersmith 
Electricity Department recommends the Council to adopt 
the formula proposed by the Associated Municipal Engineers 
т regard to the remuneration of Mr. BELL, the chief electrical 
engineer, as from October Ist, 1019. His present salary 1 
4800, plus war bonus £160, total £900. ‘Lhe salary under the 
formula works out at approximately £1,900 per annum. The 
Electricity Committee has appointed Mr. С. Н. Papbaett, late 
of the Council’s Public Health Department, to be consumers’ 
clerk. There were 69 applicants. Mr. E. Е. BEHENNA, late 
of the Hampstead B.C. electricity undertaking, has been 
appointed correspondence clerk. 

Inspector C. NoRcoMBE, M.M., who is leaving the Exeter 
Corporation tramway staff, after 134 years’ service, has been 
presented by his colleagues with a wallet of Treasury notes. 

The Cardiff Corporation has appointed a small sub-com- 

mittee to consider the question of appointing a successor to 
Mr ARTHCR ELLis, who has resigned his position as electrical 
engineer for the citv in order to start & private practice. 
Mr. Ellis has consented to retain his present position until 
the end of the year. 
"Inspector H. Harrison, Ashton-under-Lyne Corporation, 
on leaving to take up the position of assistant traffic superin- 
tendent of the Sunderland Corporation tramways, has been 
presented with & clock by his colleagues. 


General.—On September 26th the executive and manage- 
ment of the Edison Swan Electric Co., Ltd., Ponders End, 
gave a hearty send-off to Mr. G. L. Just. manager of the 
firm's Melbourne Branch, on the eve of his departure for 
Australia, after & two inonths' visit to this countrv. Mr. 
Just was the guest of honour at a dinner held at the Abercorn 
Rooms, Liverpool Street Station Hotel. Mr. J. W. Elhott 
(joint sales manager) presiding. There were present, Messrs. 
T. S. Read, C. A. Smith, E. Н. Miller, A. F. Caine, F. Charles 
Raphael. J. Cooper, John К. Sells. G. W. Tuffill, II. J. Evans, 
W. F. Ingamells. C. Cummins Cherry, and L. Rabinovitch. 
After the toast of the King had been honoured. the health 
of Mr. Just was drunk, and Mr. Child. on behalf of his col- 
lengues, presented Mr. Just with a gold cigarette case suit- 
ablv inscribed, 

Mr. Hersert BnoapsENT. M. I. E. E., who resigned his рові 
аё electrical engineer to the Corporation of Perth, W. Aus- 
tralia, in 1915, in order to take part in the war, and was 


appointed chief engineer to the Government projectile factory 
at Cardonald, near Glasgow, sailed on Sunday last for Perth, 
W.A., where he will start in business on his own account. 

"he marriage took place on September 10th, at Hawick, of 

Mr. ERNEST B. Barion, A. M. I. E. E., manager for the Urban 
E. S. Co., Ltd., at Berwick-on-Tweed, and formerly manager 
of the firm's works at Hawick, and Miss lsabel Mary Wilson, 
younger daughter of Mr. J. B. Wilson, of Balgrun, Hawick. 

Sapper G. E. Moore is now demobilised, after three years 
in the Army. He joined up in the M.T., A.S.C.; later was 
transferred to and went to France with the R.W.F.; after 
six months' overseas service, joined the Experimental Sound 
Ranging Section, R.E., and remained in it until released last 
week. He hopes to be identified with electro-technical re- 
search work. 

Mr. P. Е. Brittain, of Brittain's Electric Motor Co., Lon- 
don, has joined the board of the Automobile Aircraft and 
Engineering Insurance Co., Ltd., affiliated with the General 
Accident, Fire & Life Assurance Corporation, Ltd. 

Mr. A. E. Dawson, late district manager of the General 
Electric Co., Nottingham branch, has resigned his position 
and started in business as The Dawson Electric Co., St. Peter's 
Church Walk, Nottingham (wholesale only). Manufacturers 
are asked to forward catalogues. 

We are informed that Mr. W. D. SHIREHAMPTON, the 
managing director of the Overseas Engineering Co., Ltd., has 
recently returned from an extensive tour in Canada and the 
United States. Owing to the rapid growth of their American 
business, the company have consolidated their interests there, 
and have formed the American Overseas Engineering Co., 
Inc., which whilst registered in New York will be controlled 
from London. Тһе new company, which will in future 


handle all their American business, has moved into 
larger offices at 44-45, Whitehall Street, New York 
City, but retains the old telegraphic address ‘* Over- 


there," New York. After visiting many electrical and en- 
gineering factories during the three months' visit, Mr. Shire- 
hampton is convinced that with certain well-defined excep- 
tions, Britain is quite able to quote competitive prices abroad, 
especially in the larger details of electrica] equipment, and 
that as soon as deliveries for export from Great Britain are 
more normal, American electrical exports will show very 
marked decrease. Mr. Shirehampton thinks that American 
labour conditions are likely to prove much more difficult 
during the next few months, and that manufacturing costa 
over there are likely to increase still further, which should 
help this country to regain some of its export trade. 

Captain A. H. Law has resigned the position of managing 
director of Messrs. C. A. Parsons & Co., Ltd. 

Mr. Монт Вколовехт, the telegraph superintendent at 
Huddersfield, on September 26th, completed 47 years’ service 
in the Post Office and went into retirement. 


NEW COMPANIES REGISTERED. 


J. W. Kitson & Co., Ltd. (159,073) — Private company. 
Registered September 24th. Capital, £17,500 in 16,000 10 per cent. preíer- 
ence shares of £l each and 50, 000 ordinary shares of ls. each. To take 
over the business of J. W. Kitson & Co. (established in 1883) of boiler and . 
steam pipe coverers and manufacturers of Kitson’s Eureka non-conducting 
compositions carried on at Blackwall, and to enter into an agreement with 
W M. Ellis. The subscribers (each with one share) are: C. W. Daive, 19, 
Brunswick Street, Blackwall, E.14, manager; S. J. Culson, 19, Brunswick 
Street, Blackwall, E.14, engineer. The first directors are: W. M. Ellis and 
Mrs. P. Ellis, both of 4, Sylvan Road, Upper Norwood, S.W. Qualification, 
£100. Secretary: C. Fairbairn. Registered office: 21, Brunswick Street, 


Blackwall, Poplar, E. 

Newcastle Engineering Co., Ltd. (159,077).—Private 
company. Registered September 24th. Capital, £25,000 in £1 shares. Ob. 
jects: To take over the business of engineers and machinery merchants car- 
ried on at Tyne Dock Entrance, Corsterphine Town, South Shields, as“ Reed 
and Foggin,“ and to carry on the business of manufacturers and repairers 
of internal combustion and other engines and electrical and other motors, 
&c. The subscribers (each with one share) are: W. T. M. Foggin, Bilton, 
Lesbury, engineer; J. C. Gunn, Willows, Morpeth, naval architect. The first 
directors are: J. С. Gunn, W. T. H. Foggin, S. Gunn, W. R. Potter and 
J. Н. Reed and one other to be nominated by the said J. C. Gunn. Solicitor : 
J. E. Gibson, 7, Grey Strect, Newcastle-on-Tyne. 


Banbridge Gas and Electricity Co., Ltd. (4,783).—Pri- 
vate company. Registered in Dublin, September 16th. Capital, £10,000 in 
£l shares. To acquire the business of the Banbridge Gas Co. The sub- 
scribers (each with one share) are: J. U. Finney, Newry Street, Banbridge. 
merchant; M. Curran, 2, Kent Street, Belfast, engineer. J. U. Finney is 
governing director. Registered office: Reilly Street, Banbridge. 


Vickers:Australia, Ltd.  (159,053).— Private companvx. 
Registered September 23rd. Capital, £10,000 in £1 shares. Objects: To 
carry on the business of manufacturers of and dealers in steel, iron, bras« 
and metals, shipbuilders, shipwrights, armament manufacturers, electricians, 
&c. The subscribers (each with one share) are: T. J. Abbott, 147. North 
View Кола, N.8, clerk; W. C. Flynn, 6, Bulmer Terrace, Notting Hill Gate. 
X., clerk. The first directors are to be appointed by the subscribers, Regis- 
tered office: Vickers Fouse, Broadway, Westminster, S.W 


Midland Metallurgical, Ltd. (159,042).—Private com- 
any. Registered September 23rd. Capital, £1.000 in 21 shares. Objects: 
o carry on the business of manufacturers, importers and exporters of and 
dealers in ferrous and non-ferrous metals, ores, alloys, ehemicals, paints, 
colours and varnishes, oils, greases, laboratory and electrical apparatus, elec- 
trical furnaces for manufacture and treatment of all metals, electrical and 
mechanical equipment. of works and factories, Ke, The subscribers (each 
with one share) are: D, G. Page, Norfolk Houec, 86, Cannon Street, Dir. 
mingham, engineer; W. 8. Woolley, 111, Queen Street, Sheffield. manulac- 
turer. First directors: D. G. Page and W. C. Woolley, Qualification, X) 
shares, Regletered office; Norfolk House, 86, Cannon Street, Birmingham. 
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Tredelect Dynamos, Ltd. (158,986). — Private company. 
Registered September 20th. Capital, 260,000 in #1 shares (15,000 7 per cent. 
cumulative participating pre fencer. To take over the English patent rights 
for the Tredelect Car Lighting Dynamos and Cut-outs, with the Engiisn 
business of the Tredelect Engineering Co., Ltd., &c. The subscribers are: 
H. C. H. Smyth, 28, Alwyn Avenue, Chiswick, W.4, engineer, 1 ordinary 
share; С. F. A. Norman, 86, Twyford Avenue, Ealing, W.5, engineer, 1 pre- 
ference share. The first directors are: H. A. Bartlett, H. C. H. Smyth and 
С. F. A. Norman. H. A. Bartlett may retain office while holding 1,000 
shares. Solicitors: Munns and Longden, 4b, Fredericks Place, Old Jewry, 


C. 2. 

Kelvindale Electric Manufacturing Co., Ltd. (10,639).— 
Private company, Registered in Edinburgh, September 22nd. Capital, £5.000 
in £1 shares. To carry on tne business of electrical, Mechanical: consulting 
and contracting engineers, &c., and to adopt an agreement between A. A. 
Schaschke, M. K. NI. E. E., of the one part, апа W. R. C. Murdoch of th- other 
part. The subscribers (each with one share) are: G. S. Sharp, 4, Watson 
Street, Glasgow, merchant; W. R. C. Murdoch, 98, West George Street, 
Glasgow, solicitor, The first directors are not named. Solicitor: . R. C. 
Murdoch, 98, West George Street, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Electrical Apparatus Co., Ltd. (London).—Mortgage on 
frechold property at St. Albans, dated July 30th, 1919, to secure all moneys 
due or to become due from company to L.J.C. and Midland Bank. 


London United Tramways, Ltd.—Assignment on August 
Sth, 1919, of £230,000, pavable under an agreement with the L.C.C., to secure 
£200,000. Holders: Lew. and Parr's Bank. 


Mead & Jeffery, Ltd.—Debenture dated July 23rd, 1919, 


to seure E500. charged on the company's general assets. Holder : 
Bromley, 82, Uxbridge Road, Ealing. 


Hong-Kong Tramway Co., Ltd.—Equitable charge on 
land outside the U.K. dated May 31st, 1919, to secure 700,000 dollars. 
Holders: Hong-Kong and Shanghai Banking Corporation, Ltd. 


CITY NOTES. 


Mr. E. H. Tootal, presiding at the annual 
Southern Brazil meeting, held in London on September 
Electric Co., — 25th, said that in addition to the general 
Ltd. difficulties affecting all countries in a more 
or less degree, the State of Sao Paulo, in 
which their interests mainly lay, had had to contend with 
special troubles of its own. The damage caused to the coffee 
trees by the unprecedentedly severe frosts proved to be quite 
as severe as the worst accounts predicted. The second serious 
trouble was the outbreak in October last year of a most violent 
epidemic of influenza, which for some weeks materially im- 
peded the working of most of the public services and the in- 
dustrial enterprises in the State. The epidemic was now a 
thing of the past, but during its acute period it necessarily 
entailed a loss of revenue and an increase of expenditure in 
various directions. They would therefore not have been sur- 
prised to see that the result of the operations for the financial 
year was 8 loss of £6,954, which reduced their carry forward in 
profit and loss account to £2,154. Everything now justified the 
belief that they were about to enter upon & much more satis- 
factory state of affairs. ‘Their big construction work had now 
been practically completed, what remained to be done being 
the norinal extension of lighting and power supply, for which 
there was a steady demund, owing to the general prosperity 
prevailing in the district. Revenue had increased progressively 
since the beginning of the year, and promised to develop fur- 
ther before its close, as new installations got into fuller work- 
ing. Brazil, in common with the rest of the world, had for 
some time past been indulging in the expensive luxury of 
strikes, though the Brazilian authorities as a rule had shown 
commendable energy in curbing the excesses of strikers. The 
workmen of the Companhia Campineira went on strike some 
months ago, not because they had any complaint to make, as 
they themselves admitted, but because they were intimidated 
bv other men on strike into joining them, and for one day the 
tramway cars had to be run under police protection. The 
dispute was promptly settled by Mr. Lowes in such a wav 
that, while repeated strikes had since occurred in other 
quarters, their men had given no further trouble. 


The accounts of the Société Anonyme 


French l'Appareillage Elsctrique, Grivolas, show 
Companies. net profits of 430.000 for 1918-19, this 
result comparing with £29,000 in the pre- 

vious year. At the recent meeting a dividend of 10 fr. per 


share was declared, being the same rate as in 1917-18. 

The directors of the Appareillages Electriques, Grammont, 
S.A., state that the net profits realised in 1918-19 amounted to 
£10,000, permitting of the distribution of a dividend at the 
rate of 6 per cent. on the paid-up capital, plus a bonus of 
2.50 fr. per share. These combined represent 8.50 fr., as 
compared with 8 fr. in 1917-18. 

The report of the Electro-Métallurgique Francaise (Froges), 
which was presented at the recent annual meeting held at 
Froges, states that the control of aluminium, which had been 
requisitioned since August, 1915, was released on November 
Mth, 1918. As a result, however, of the transfer of the war 
syorka to peace manufactures and the invisible stocks in the 
hands of customers on the cessation of hostilities. the demand 
for aluminium was practically null during tbe last two months 


of last year, and although it was now slowly rising it was still 
far behind the figures recorded before the war. After setting 
aside £48,000 for depreciation, the accounts show net profits 
of £112,000 for 1918, and a dividend at the rate of 6 per cent. 
has been declared on the fully-paid ordinary shares. 


The Wolfram Lampen. A.G., of Augs- 
bury, most of whose share capital is held 
by the German Incandescent Gas Light 
(Auer) Co., reports a loss of £13,000 for 
1918-19, as compared with net profits of £5,000 in the previous 
year, when a dividend at the rate of 6 per cent. was declared. 

The Deutsche Elektrizitats Werke, Garbe Lahmeyer £ Co., 
of Aix-la-Chapelle, after setting aside £45,000 for depreciation 
In 1918-19, as against £39,000 in 1917-18, reports net profits of 
£42,000 and £72,000 in the two years respectively. A dividend 
me p cent. has been approved, being the same rate as in 

The Brandenburg Carbid und Elektrizitats Werke A.G., of 
Berlin, after placing £10,000 to the depreciation and renewal 
funds in 1918, as compared with £9, in the previous year, 
reports net profits of £16,000 and £15,000 in the two years 
respectively. It is proposed to pay a dividend of 7 cent., 
as in 1917. The directors state that the Steinbuch carbide 
works suspended production in July, 1918. 

The Isaria Zahler Werke A.G., of Munich, makers of meters 
and associated with the Brown-Boveri group, report gross 
profits of £205,000 for 1918-19, as compared with £151, in 
the preceding year. After meeting general expenses and allo- 
cating £6,000 to depreciation, as against £22,000 in 1917-18, 
the accounts show net profits and balance forward of £37,000. 
as contrasted with £35,000. The dividend is at the rate of 
15 per cent., as in the previous year. 


Ward ck Goldstone, Ltd.—The registra- 
tion of this company with a capital of 
200,000 was announced in our last issue. 
It takes over a business which is thoroughly well known to 
al our readers everywhere, a business which, according to 
the evidences and reports that have reached us, has been 
handled with great enterprise. especially during the period of 
the war when the opportunities open to the firm for manu- 
factures of the classes that they had long been producing, 
were both numerous and urgent. The пеон are now 
making an offer to the public of 80,000 seven per cent. cumu- 
lative and participating preference shares of £1 each, for sub- 
scription at par. The list opened on Saturday last, and is 
announced to close on or before October 4th. The prospectus 
states that the company has been formed for the purpose of 
acquiring the business, established over 25 vears, of Messrs. 
Ward & Goldstone, electrical engineers, of Sampson Works, 
St. Simon Street, Salford, near Manchester. Owing to the 
continued expansion of trade it has becn found necessary to 
acquire larger works, and the vendors have entered into a 
contract to purchase the modern works situate in Pendleton. 
near Manchester, now occupied by the Churchill Machine 
Tool Co., Ltd., including certain plant and fixtures, for 
£38,000. The property acquired covers an area of over two 
acres, and 1s particularly suitable for the specialities manufac- 
tured by Messrs. Ward & Goldstone, and will allow of a verv 
considerably increased production. Until possession of the 
new works is obtained the company will continue to carry on 
business at the Sainpson Works and its extensions. The 
auditors of the company, Messrs. Murray, Burman & Co., 
chartered accountants (as to the vears 1917 to 1919), and Mr. 
J. W. Beever, chartered accountant (as to years 1912 to 1916). 
show that the profits before deducting income-tax and excess 
profits duty and after writing off generous depreciation and 
155 Whole of the expenditure on advertising have been as 
ollows :— 


April, 1911, to March. 1912 . ... £7,506 


German 
Companies. 


Prospectuses. 


Year ending March, 1913 NT 6,875 
March, 1913, to April, 1914 ... 6,913 
April, 1914, to March, 1915 9,889 
Year ending March, 1916 16,130 
Year ending March, 1917 25,635 
Year ending March, 1918 26,358 
Year ending March, 1919 26,770 


The profits during the last three years average over £26,000. 
On this basis a net sum will be available for dividends, after 
allowing for excess profits dutv at 40 per cent. and directors’ 
remuneration, and allowing only 5 per cent. per annum earn- 
ing power on the additional net capital of £38,000 derived 
from this issue and from the accrued profit as stated below, 
of over £17,650. There should be a substantial surplus after 
payment of the above dividends of 7 per cent. available for 
further dividends on the preference and ordinary shares, re- 
serves, &c. The purchase price for the sale of the said busi- 
ness has been fixed at £95,008, of which £32,000 represents 
the value of the goodwill. patents. trade marks, &c.. the said 
eum of £95,008 to be paid or satisfied as to 440.000 in cash 
and as to £55,008 by the issue to the vendors of 55,008 fully- 
paid ordinarv shares in the capital of the company. 

South African Carbide and By-Products Co., Ltd.—This 
company has been formed by the Chemico Electric Co., Ltd., 
for the purpose of manufacturing calcium carbide and of ex- 
tracting by-products from coal and shale, at Ballengeich 
Collieries, Natal, South Africa; it will also manufacture am- 
monium sulphate. Supplies of coal have been contracted for, 
and s eite has been obtained with facilities for water supply. 
Other raw materials have also been arranged for. Technical 
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reports have been furnished by Messrs. Harper Bros. & Co. 
and Mr. C. W. Tozer, and Messrs. Charles Bingham & Co. 
have reported on the carbide scheme. The present issue is 
of 300,000 7 per cent. cumulative participating preference 
shares of £1 each and 150,000 ordinary shares of one shilling 
each, making a capital of 4307, 500. The list is to close 
to-day, October 3rd. 


— —— — 


— — 


Potteries Electric Traction Co., I. td. According to the 
Financial Times it is announced that terms have been arrived 
at between the Potteries Electric Traction Co. and the Stoke- 


Shanghai Electric Construction Co., Ltd.—The directors 
announce an interim dividend of 6 per cent., less tax, for 
the past half-year. 


Stock Exchange Notice.—Application has been made to 
the committee to allow the following to be officially quoted: 

Anglo-Portuguese Telephone Co., Ltd.—£50,000 5 per cent. 
extension debenture stock. 

Calcutta Electric Supply Corporation, Ltd.—Units sold to 


consumers during the five weeks ended August Ist, 1919, 
3,380,053, compared with 3,289,609 last year. 


STOCKS AND. SHARES. 


TUESDAY EVENING. 


In the Stock Exchange the main feature of the railway strike 
has been the remarkably calm way in which the markets 
accepted the situation. On Monday morning there was cer- 
tainly a mild excitement, and some hot-heads went so far as 
to suggest that the House should be closed, on the ground of 
the ditticulties incidental to payment for stock by men unable 
to get to their offices, or by chents who could not rely upon 
their cheques reaching London from the country. It was 
quickly decided, however, that to shut the Stock Exchange 
would be undesirable from most points of view. 

This point settled, the markets got to work. Falls in most 
departments were recorded, but their range, while extensive 
in area, was small individually. Home Railways gave way 
to some extent, although there was no particular Justification 
for this, as the dividends are practically guaranteed for an- 
other two years, or more, under the arrangements with the 
Governinent. — intimation that the District Railway would 
resume à limited service on Monday afternoon served to keep 
the electric railway stocks steady. Metropolitan Consolidated 15 
even lUs. higher on the week. The roaring trade done by 
the motor- buses was quoted as an additional reason for this 
firmness. Underground Electric income bonds shed a point, 
and the shilling shares weakened to 5з. За. 

The market for electricity supply shares maintained its 
prices, although the tendency has been dullish. This 18 held 
to be due to two causes—one, the coal problem, intensified by 
the strike, and the renewed appeal to the public to use as 
little electricity and gas as possible. The second reason 1s 
the oft-chance of the railway labour despots calling an all- 
round strike when they realise that the railway strike can 
be met by such emergency measures as counteract, at least 
partially, the benevolent and patriotic aim to bring the coun- 
try to & standstil unless certain grades of railway workers 
are assured of the same rate of pay next January as they 
receive now. With the possibility of such a thing in the 
offing, and with nobody anxious to buy any kind of stocks 
and shares, the market has some excuse for heaviness. Ken- 
&ington are marked down to 44. County of London preter- 
ence lost à, the decline being balanced by a rise of equal 
amount in the ordinary. | 
, Amongst the shares which suffered most from the prevail- 
ing conditions, Marconis are a fair example. The price had 
been run up from 5 3-16 to 5 13-16 on speculative buving, 
based on the idea that a big bonus is pending in the shape 
of a new issue of shares at par. Speculation ''dried up," to 
quote the Stock Exchange colloquialism, in most securities, 
and buyers-for-the-quick-turn tried to cut а small loss. This 
brought back the price to 53. which still leaves a gain of 3-16 
on the week. Otber members of the Marconi group gave wav 
slightly. The preference drooped to 43. Canadian Marconis 
had been a feature of strength at the end of last week, when 
the price rose to 165. 9d., but in the malaise it subsided to 
168., Americans to 315. 9d., while Marines, after touching 3, 
rallied to 3 1-16. 

In the manufacturing list, Siemens parted with some of 
their recent strength, declining to 25s. 6d. and recovering to 
26s. 3d. The company’s year ends on December 31st. and 
expectation ]eoks for repetition of the usual 10 per cent. 


dividend. Rumour had been busy linking Siemens with the 
English Electric Co., and, on this, а little speculation took 
place in the shares of the former. As already noted, specula- 
tion stands at a wide discount just at present, except that 
kind which concerns itself with how a inan can get to and 
froin his ordinary work day by day. 

Electric Constructions can be bought at the middle price 
of 22s. 6d. English Electrics have eased off to 94s. 6d. 
General Electric ordinary fell 31 to 37s. d., and the prefer- 
ence declined to 195. 41d. Callender’s are again 4 down at 
oi. Metropolitan-Vickers preference, which are still called 
iS BE MUI preference by the market, have gone back 1-16 
to 3 5-16. 

Amongst cable securities, Eastern Extensions have crept 
up very close to 16, while Western Telegraphs at 164 are 
9s. 6d. down. Both the Globe shares are quoted ex dividend, 
and the vields become raised to five guineas (free of tax) on 
the ordinary and £5 15s. 5 per cent., less tax, on the prefer- 
ence. Great Northerns are 105. up. Indo-Europeans fail to 
rally from their recent sharp drop. 

Most of the Mexicans are In the doldrums, with more sellers 
than buyers. Aunylo-Argentine Tramways second preference 
have dropped 5s. In the lower-priced list, Pernambuco ordi- 
nary gave way to 5з. 3d., and the preference to 188. For 
the Canadian Utility Companies’ bonds there has been rather 
more demand, on the movement of the American rate of 
exchange. Rio de Janeiro Tramways first mortgage bonds 
reverted to 894 after having been better. 

Rubber shares remain heavy in consequence of the sagging 
of the raw materia]. The Armament market is also dull, but 
the engineering group maintains its price. Babcock & Wil- 
cox at 34 are unchanged on the week. Stock Exchange 
business 18 very quiet, and the railway strike has switched 
off public interest from stocks and shares for the time being. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Номв ELzormiorrY CoxpANIBS 
Dividend Price 


— — Bep. 30, Yield 
1917. 1918, 1919. Rise or fall. p. o. 
Brompton Ordin eo өө ee 10 8 6 — 4618 4 
Oharing ee oe 4 4 93 — 766 
do. do, do, 4 Pret... 4 dj B m 710 0 
Chelsea .. ee өө oe өө 6 8 B — 5 0.0 
eu of London T T 6 B 11 — 619 9 
о. do. 6 per cent. Pref, m 6 6 9 — 6 8 0 
County of London .. vá e) 1 + 7 9 5 
" eis 92 per cent, Pref, - : = 611 9 
ena n inary өө oe — 6 6 4 
London Eleotrio  .. 92 eo ХО NII 1 — ND 
do, do. 6percent, Pref... 6 6 — 811 6 
Metro tan .. oe А Pret өө 4 ' а 8 — B 6€ 8 
о. оеп. e өө — 7 1 2 
Bt. James’ „1 Mall .. - 9 10 81 — 8 8 4 
South London as oe е, 6 5 211 — 78 6 
Bouth Metropolitan Pref, .. .. 7 7 1 — оо 
Westminster Ordinary .. .. 9 8 6 aa 8 @ 0 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, ee ee 6 6 т 96 — 6 b] 0 
do. et. Ws T 1% 88/6 — 7 9 0 
Chile Telephone oe oe ce 8 8 = 618 6 
Cuba Bub, Ord. ee oe oe 1 1 1 — *8 18 4 
Eastern Extension .. oe ee 8 8 1 + i * 010 
Eastern Tel, Ord. .. T ee 8 8 15 — 6 0 4 
Globe Tel, and T, Ord. .. ee 7 8 163xd — *% 5 0 
do. do. Pref, .. T 6 6 104xd — 618 5 
Great Northern Tel. T e B 93 29 + *11 9 
Indo-European - ee ee 18 18 11 — 6 18 10 
Marconi ee oe oe ee 90 95 5 + РЕ 418 0 
Oriental Telephone Ord. .. ee 16 10 9 6 asm ve 411 9 
United R. Plate Tel. ee ee 8 8 7 — *5 1 7 
West India and Panama .. oe 1/8 1/8 13 — *4 15 f 
Western Telegraph, ee e 8 8 163 — 4 6 18 6 
Homs Rara. 
Central London Ord. Assented .. 4 4 = 619 1 
Metropolitan .. T ee oe 1 14 244 +3 5 2 0 
do. District oo eo Nil Nu alg — Nil 
Underground Eleotrio Ordinary.. Nil Nil 8 — Nil 
do, do. sa” ee Nil Nil 8/8 —3d. Nil 
do. do, Inoome ee 4 b 924xd —1 °% 8 0 
Fornzien Trams, &o. 
Adelaide roe per cent. Pref. .. 6 6 43 — 8 1a 4 
Anglo-Arg. ms. First Pref. .. 58 Ni B — — 
do. do. and Pref, ee —' — 94 — i — 
do. do. 6 Deb... e 6 6 644 — 715 0 
Brazil Tractions ee ee ee — — 58 = — 
Bombay Electrio Pref, .. .. 6 6 124 — 418 0 
British Columbia Elec. Rly. Рїсе 6 5 56 +1 817 0 
do, do. Preferred Nil 3 4 — 676 
до. до. Deferred Nil N 89 — Nu 
do. do. Deb. . ө a 64 — 3 16 6 
Mexico Trams б percent. Bonds.. Nil Ni 50 —5 Nil 
o. 6 per oent. Bonds.. Nil Nil 424 —8 Nil 
Mexican Light Common .. . Nil Nil B2 — Nil 
do, ef. ee ee Nil Nil 4 — Nil 
do. lst Bonds. . ee Nil Nil 604 — «ала» 
MANUFACTURING | COMPANIES, И 
Babcook & Wilcox . l 15 85 — „ 6 9 
British Aluminium Ord, .. .„ 10 10 IId — 518 4 
British Insulated Ord. .. eo 95 194 n — д 619 4 
Oallenders ee oe ee oo 25 25 кў -— à 7 210 
do. Pref, ee ee ee 6 64 5% = ё "6 6 10 
Oastner-Keliner  .. ee - 25 90 ay — 8 0 0 
Crompton Ord. "m ix "m 1 10 91/6 — 9 6 0 
Edison-Bwan, “ A“ оо, = — 1 — 6008 
do. do. б percent, Deb, .. 4 6 81 — 6359 
Tleotrio Construction - T 10 10 1 — 8 18 0 
Gen. Eleo, Pref, oe ee ee 6 64 3À — ty 614 0 
do. Ord, 05 5. 10 10 1$ — à *% 6 8 
Henley...  .. oo оо 95 25 9, — 6 8 0 
do. 43 Pref.. oe oe өө 44 44 — 6 4 9 
Ind ta-Rubber ve oe oe 10 10 17 — 05 17 B. 
Met.-Viekers Pref, “э oe ee == ca 85, — ts 4 16 a 
Miempens Ота... sce ce of — 10 9. —1/- * 12 4 
Telegraph Con. „ 20 90 25 ВЕ 6 171 0 


* Dividends paid free of Income Taz, 
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A Trigger Relay operated by Thermionic valves. 
By W. Н. EccLEs AND F. W. JoRDAN. (Abstract.) 
Section G.—Engincering. 


In a well-known method of using a triode for the amplifica- 
tion of wireless signals an inductive coil is placed in the 
ulament-to-anode circuit and another coil magnetically coupled 
with this is introduced into the filament-to-grid circuit. This 
back-conpling, if arranged in the right sense, greatly 
exalts the magnification produced by the tube in any alternat- 
ing E.M.F. applied to the grid; for the induced E.M.F. passed 
back to the grid is in correct phase relation to add directly 
to the orignal alternating E.M.F. applied there. If instead 
of using inductive retroaction of this kind we attempt to use 
resistance back-coupling, then the retroactive E. Mu. F. applied 
to the grid is exactly opposite in phase to the original alternat- 
ing E.M.F., and the amplifying action of the triode is reduced. 
Since, however, one triode can produce opposition in phase 
in the manner indicated, two or any even number of similar 
triode-circuits arranged in cascade can produce agreement in 
phase. Hence retroactive an.plification can be obtained by 
effecting a back-coupling to the first grid from the second, 
fourth, and so on, anode circuit of a set of triodes arranged 
in an ohmically- coupled cascade. 

It is possible to take advantage of the fact above stated 
for obtaining various tvpes of continuously-acting relay, but 
the purpose of this article 1s to describe what may be called 
a one-stroke relay which, when operated by a small trigger- 
ing electrica] impulse, undergoes great changes in regard to 
its electrical equilibrium and then remains in the new con- 
dition until reset. | 

In what follows, the circuit comprising the epace in the tube 
between anode and filament, the external conductors and the 
source of E.M.F., will be called the anode circuit, and the 
current flowing in it the anode current. The circuit compris- 
ing the space in the tube between the grid and the filament, 
external conductors, and а source of E.M.F., will be called 
the grid circuit, and the current flowing in it the grid 
current. 

The operation of the relay is most easily explained when 
two tubes, each with resistance and battery in its plate 
circuit and with а resistance and battery in its grid circuit, 
are used and interconnected in the manner shown in fig. 1. 

The electrical stimulus from outside which it is desired to 
detect and magnify is applied to the grid circuit in the first 
tube so as to make the grid transiently more positive in 
potential relative to the filament. This causes an increase 
of current in the plate circuit of the first tube, and con- 


Fia. 9. 
(Filament Batteries not shown.) 


Fic. 1. 


sequently an increase of the р.р. between the terminals of 
the plate circuit resistance. This increased P.D. is transferred 
to the grid circuit of the second tube in euch a manner that 
the grid becomes more negative than before relative to its 
filament. Consequently the plate current of the second tube 
decreases, and the P.D. between the terminals of its plate 
circuit resistance decreases also. This decrease of P.D. is 
now transferred to the grid circuit of the first tube in such a 
manner that it tends to make the grid more positive relative 
to the filament. The result of these processes is that a positive 
stimulus from outside given to the grid of the first tube 
initiates a chain of changes which results finally in the plate 
current of the first tube attaining the highest value possible 
under the FE. M. F. of its battery and the plate current of the 
eecond tube falling to its lowest ү value. This соп- 
dition, therefore, persists after the disappearance of the initial 
stimulus. In the initial condition with the two-tube arrange- 
ment just described, the plate current of the first tube is 
made very small and that of the second tube large; after the 
reception of the outside stimulus on the grid of the first tube 
the final condition is a large plate current in the first tube 
end a small plate current in the second tube. Either the 
decreases or the increases of plate current'can be used for 
indicating. In order to restore the initial conditions it is 
easy to interrupt for an instant the linkage between the tubes, 
or to stop the operation of one or both of the tubes, as, for 
instance, by dimming its filament. 

The external stimulus is led into the primary P of trans- 
former PS, of which the secondary is connected to grid G,. 
The plate circuit of this first tube contains the indicating in- 
etrument 1, such as an ammeter or a moving tongue relay. 
The resistance r, in the plate circuit of the first tube has its 
¢erminals connected to the filament and grid of the second 
tube. Similarly, the resistance r, in the plate circuit of the 


second tube has its terminals connected to the filament and 
the grid of the first tube. Ihe plate circuits contain batteries 
E, E, and the grid circuits batteries e,, e,. The following 
values are typical and show the performance of the relay :— 
к,=78 volts; r,—22,000 ohms; 2,=31 volts; E,—74 volts; 
7,-12,000 ohms; e,=17.5 volts. The change in the indication 
of an ammeter at 1 1s from 0—2.5 microamperes. 

The sensitiveness of the arrangement depends on the trans- 
former PS to some extent. Using a telephone transformer of 
the kind made for Army C Mk. III amplifier with 20 ohms 
resistance in the primary and with the primary connected to 
& Brown telephone of 60 ohms resistance, the relay is operated 
with certainty by snapping the thumb and finger at а distance 
of 5 ft. from the telephone. 

Fig. 2 shows another mode of interconnection of two tubes. 
The stimulus from outside is introduced to the grid of the 
first tube through a transformer, as before, and the indicating 
instrument is again placed in the plate circuit of the first tube. 
The two plate circuits are in parallel with a common battery 
Е, and the connections are such that the changes of P.D. be- 
tween the anode and the filament of the first tube are im- 
posed between the filament and grid of the second tube, and 
the changes of P.D. between the anode and filament of the 
second tube are imposed between the filament and grid of the 
first. In order to help to maintain the grids' advantageous 
potentials, grid leak resistances are connected as indicated. 

The following numerical values are typical dimensions :— 
E= 80 volts; 7. =т, = 100,000 ohins; e, Se, 40 volts. The een- 
eitiveness of this relay could be inade greater than that of 
fig. 1, when these large resistances are used. 

The devices just described were the subject of a patent, 
numbered 10,990, 1918, taken out by the Admiralty, and the 
description is now published by permission. 
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Generating Oscillations by means of Thermionic Valves 
By W. Н. Eccies AND F. W. JoRDAN. (Abstract.) 
Section G.—Engineering. 


In the typical method of using a three-electrode tube or 
“ triode ” for generating electrical oscillations, the connections 
are shown in fig. 1. The oscillations in the closed inductance- 
capacity circuit, sometimes called a flywheel circuit, are sus- 
tained by unidirectional pulses of current through the anode 
circuit, that is, through that external circuit of the tube 
which begins at a terminal of the filament and ends at the 
anode. ‘This circuit includes a high-voltage battery, which 
is the ultimate source of the energy of the oscillations. The 
unidirectional pulses are produced in correct time phase by 
the action of the oscillations themselves on the grid circuit 
by means of the coupling between the coil in the closed circuit 
and a coil in the grid circuit. . 

When two or more triodes are used they are in the prevail- 
ing practice connected in parallel. It is known that unless 
special care is taken in selecting the tubes and in adjusting 
their normal grid voltages this connection does not in general 
give an output double that of a single tube. Moreover, if 
the coupling 1s made too close, as is often the case, the, 
variations of the grid voltage may be so great as to carry 
the representative point in the characteristic diagram on to 
the straight horizontal parts of the curves, with the conse- 
quence that harmonics_are produced, accomplished by a lack 
of symmetry in the oscillations generated. 


Fic. 1. 


More syininetrical oscillations could obtained if the 
flywheel circuit were acted upon by a triode and high-voltage 
battery symmetrically in every half period. The improvement 
to be described consists in arranging two tubes so as to fulfil 
the last stated condition. One way of doing this is to join 
the grids of the two tubes by a coil which is linked by means 
of its mutual inductance to the oscillating circuit. This 
method of joining the grids is shown in figs. 2 and 3. This 
mode of connection causes the potential of each grid, and 
therefore the resistance of each tube, to vary in opposite 
directions, that is, causes the resistance of one tube to in- 
crease, while that of the other diminishes—with a definite 
phase relation to the oscillations. 

In fig. 2 the anode circuits of the tubes are in parallel and 
are connected in series with a high-voltage battery. They are 
associated with the flywheel circuit so that increase of one 
anode current applies to the flywheel circuit a stimulus in one 
direction, and increase of the other anode current applies 
a stimulus in the other direction. In the result the variations 
of both anode currents are effected in correct phase relation 
to maintain the oscillations of the flywheel circuit, an impulse 
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being applied first by one tube and then by the other in 
successive half periods. 

In fig. 2 the coupling between the two anode circuits and 
the oscillatory circuit is direct. Fig. 3 shows a method in 
which the anode current acts by mutual inductance on the 
oscillatory circuit. In both figures R is a large resistance 
Which acts as a grid leak and should be chosen so as to keep 
the grids at a voltage found advantageous by trial. A method 


Fig. 3. Fia. 4. 


in which resistance coupling is employed is indicated in fig. 4. 
This has its advantages in certain laboratory applications. In 
fig. 5 a method employing condenser coupling is shown. Here 
again R indicates a grid leak. The condensers c, and c, 
need not be of any particular capacity; they are chosen 
by trial, and their variation has very little effect upon the 
frequency of the oscillations. 

It is clear that instead of using two triodes, the symme- 
trical action couid be obtained by using one tube possessing, 


Гіс. 5. 


for example, a single plate, two grids and two filaments, or 
alternatively a single filament, two grids and two plates. 

It is found that these cross-coupled circuits oscillate more 
freely than single circuits. They can be operated, for 
example, by using 4 or 5 volts only in the anode circuit with 
ordinary receiving B.T.H. triode valves. | 

The devices just described were the subject of а patent, 
No. 6,090, 1918, taken out by the Admiralty, and the descrip- 
tiou 1з now published by permission. 
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Wireless Navigation for Aircraft. 
By Carr. J. RoBINsoN.—(Abstract.) 
Section G.—Engineering. 


The ordinary methods of navigation which are used for 
ships at sea are not sufficient for aircraft as the conditions 
of drift are of an entirely different order. It is thus necessary 
to use some other means for determining position in the air. 
Drift is of a very large magnitude in the air, and by night 
or in fog, it is very often impossible to apply dead-reckoning 
anethods. The use of wireless bearings is the most hopeful 
method of progress, as with it bearings can be obtained with 
considerable accuracy. 

The aystems for determining bearings that were known at 
the beginning of the war were: (a) The single coil method. 
When such a coil is rotated about a vertical axis, the inten- 
sity of the wireless signal varies from zero to maximum, 
being zero when the plane of the coil is at right angles to the 
direction of the incoming waves. (b) The Bellini Tosi system, 
which uses two fixed-loop aerials at right angles to each other, 
the moving part being a small coil rotating between two 
«oils at right angles which are in the circuits of the two fixed 
aerials. (c) The Telefunken clock. 

There are two distinct methods of employing wireless bear- 
ings in order to determine position: By the first method the 
machine transmits, and each direction-finding station on the 
ground finds the bearing on the moving object, and communi- 
cates its bearing io a central station. There, the position 
of the moving object is worked out from the various bearings 
and retransmitted to it. By the second method the moving 
object has its own direction-finding apparatus and finds bear- 
ings on fixed transmitting stations. 

As regards aircraft, method (a) was used largely by the 
Germans, and has considerable drawbacks. First, in case of 
war, when the aircraft transmits to ask for its position, this 
îs also disclosed to the enemy. Second, only very few aircraft 
can be dealt with, as a considerable amount of transmission 
1з required for а single aircraft to find its position. In con- 
sequence it was decided to attempt to use method (b) in the 
British air service. 

It was found that considerable modifications to the known 
systems had to be applied. The single coil and Bellini-Tosi 
systems are what are called minimum systems, i. e., in order 
to determine the bearing one finds the minimum by swinging 
the coil through this position until the signal is heard on 
both sides. On aircraft. as there is considerable extraneous 
noise, the region of this minimum is widened, and in con- 


sequence accuracy of the system diminishes. It is necessary 
to use a system where signals can be heard whilst the bearing 
is taken. The system devised is to use two coils at right 
angles which can be rotated together on a vertical axis. One 
coil alone is used first, and the system rotated to be some- 
where near the maximum of this single coil. Then the second 
coil is introduced and its effects added to or subtracted from 
those of the first coil. If the first coil is correctly on its 
maximum then the second coil will be on its minimum, and 
thus there is no change of intensity on adding or subtracting 
the effects of this coil by & reversing switch. 'This method 
enables bearings to be taken whilst the eignal is heard, and 
it can be applied to any system which has hitherto been a 
minimum system. Having devised this system there were 
other problems to be solved. One was to obtain efficient 
etrength of signals. It was uncertain whether loops could 
be obtained of sufficient size to give loud enough signals to 
hear over the noise of the engine. The Bellini-Tosi system 
was considered to be too complicated, as at that time it was 
necessary to tune the two aerials to exactly the same fre- 
quency, and unless this system is very carefully installed 
fairly large errors are introduced. 

It was hence decided to use the rotating aerial system. 
This was done in two ways. (a) Wing-coil system, in which 
the aerials are fixed rigidly to the aeroplane which has to 
be rotated in order to determine the bearing. This system 
js particularly useful in the case of flying towards an objective 
where there is a wireless station. (b) Rotating-coll system, in 
which the rotating coils are placed in the fuselage, and are 
rotated independently of the machine. This is particularly 
useful on the larger type of aeroplane, and enables position to 
be determined whenever a sufficient number of transmitting 
beacon stations can be heard. : 

Considerable difficulties had to be overcome to bring the 
R.A.F. system to a stage of perfection. Besides the extraneous 
noises on an aeroplane, there is a far greater disturbing 
influence due to Ше magneto, which produces considerable 
noise in the telephones, and cannot be overcome by amplifica- 
tion of signal strength. It is necessary to cut out this elec- 
trical disturbance, the cause of which was traced to the 
emission of very short waves by the magneto, the wave length 
being of the order of from 5 to 30 metres. It is possible to 
use short wave stoppers to cut out these waves, but by far 
the most efficient method is to screen the whole magneto 
system. When using the fuselage-coil system it was found 
that corrections had to be applied for the deviation produced 
by the metal work of the aircraft. These corrections can be 
determined by swinging the aircraft in a similar way to the 
swinging of a ship to adjust the compass. 

In addition to the preceding difficulties there is another 
trouble in the variation of bearings produced by atmospheric 
influence. The extent of these variations is not large, pos- 
sibly never more than about 3 deg. when using waves of 
2,000 metres and upwards. The problem of this variation is 
one that should be investigated at an early date. The R. A. F. 
system of D.F. gives means for recording these variations 
very accurately. The sensitiveness of this system is under 
control and depends on the ratio of the area turns of £he two 
coils. It is possible to design coils so that the system 1з 
sensitive to 3 deg. This is the case when the minimum coil 
has its area turns about eight times those of the maximum 
coil. With such a system it 18 easy to conceive an automatic 
arrangement so that the variations in bearings can be auto- 
matically recorded. 

Excellent results have been obtained with the R.A.F. svstem 
of wireless navigation. A large number of flights have been 
made, and it has been found that the mean error of bearing 
is 12 deg. when using beacon stations, whose distances varv 
from 20 to 500 пев. Under these circumstances when three 
beacon stations are available the mean error in determination 
of position was found to be seven miles. 

Flights have been made purely by wireless navigation. 
One particular flight was made from Biggin Hill to Paris and 
back from Paris to Brighton. In both of these flights the 
machine was above the clouds most of the time. Position was 
determined by wireless bearings, and the course was set or 
altered from these determinations. The navigator was in 
a position so that he could not look out of the aeroplane, and 
he was able to determine the force and direction of the wind, 
and to forecast the time of arrival at his destination within 
iwo minutes. 


Ignition of Gases by Hot Wires. 
By Pror. W. M. THornton.—(Abstract.) 
Section G.—Engineering. 


This question is important where the possibility exists of 
inflammable gases coming into contact with incandescent wires, 
in coal mines or submarines, for example. From an examina- 
tion of the behaviour of wires of platinum, nickel, iron, tung- 
sten, molybdenum, gold, and silver heated by electric current 
in mixtures with air of hydrogen, methane, ethane, pentane, 
ethylene, methyl and ethyl alcohol, ethyl ether, benzene, coal 
gas and petrol, the following conclusions were reached: 1. The 
least igniting current is а linear function of the diameter of 
the wire. 2. Ignition is for a given size of wire independent 
of the calorific value of the gas. 3. It 1s independent of gas 
pressure down to a limit of about 10 cm. Hg, when it sud- 
denly fails. Above atmospheric pressure it rises slightly. A 
platinum wire 0.02 cm. diameter ignites hydrogen (30 per cent.) 
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at 5.45 amperes at atmospheric pressure, and at 6 amperes at 
100 lb. per sq. in. 4. Gaseous combination, which proceeds 
automatically to explosion, begins, in the case of platinum 
wires, with the wire at about 900 deg. C., well below red 
heat. 5. With an explosion vessel of 50 c.c. volume it is prac- 
tically impossible to ignite methane by hot wires. Platinum 
wires glow white-hot and melt, but do not ignite the gas, 
which, on being tested afterwards with a spark discharge, 
immediately explodes. 6. Electric and magnetic fields have 
no direct influence on hot-wire ignition. 7. The temperature 
of platinum wires glowing brightly by surface combustion is, 
when measured by its change of electrical resistance, much 
lower than the apparent optical temperature. 8. Ignition is 
traced to an action occurring, if not within the surface layer 
of the metal itself, so close to it that the ordinary gas laws 
do not come into action. It is inferred that the inechanism 
of hot-wire ignition is an attack upon oxygen either within 
the wire or by positive ions of combustible gas ejected from it. 


Heat Conductivity in Solid Insulators. 
By Pror. W. M. Тновхтох, D. Sc., D.Eng.—(Abstract.) 
Section G.—Engineering. 


Thermal conductivity of metals has been adequately ex- 
plained by the electron theory of matter. In the case of 
insulators the argument does not hold, and the mode of 
conduction in substances such as quartz or wax has not been 
worked out. There is a simple relation between the coefficient 
of thermal conductivity k, the density p, and the velocity of 
sound v, in а solid which throws much light on the process. 
It is that k=v? р?, and since v'—-E/ p. where Е is the elas- 
ticity, x E p. These relations hold for all true solid in- 
sulators, but not for indiarubber or cork which have peculiar 
elastic properties. For example :— 

Velocity 
Elasticity. of sound. Вр.  V?p*. k. 
48 x10! 41 x10? 1041 141 143 
Graphite. 23 525 x10! 465х105 121 115 120 
Paraffin wax. 091  O0154x16'" Qi3x10* 014 014 0°141 


From the kinetic energy of vibration àmv“ it is found that 
the ratio of the velocity of sound to the velocity of atomic 
vibration by which heat is transmitted in insulators is 
2.9x10". It is shown that the coincidence of this with v can 
be explained, and a reason given for the rule, k—v*p! by 
simple electromagnetic consideration. The rule is a useful. test 
for a heat insulator, the chief qualification is that it should 
be light and inelastic 


Material. Density. 
Flint glas ...  2'9 


Atmospheric Electricity and Terrestrial Magnetism. 
By E. A. REE VES. — (Abstract.) 
Section E.— Geography. 


The experiments described in this paper resulted from 
investigations made in the subject of terrestrial magnetism, 
and appear to show that there is a more or less permanent 
static electric field in the lower atmosphere, with its lines 
of force connected with the rotation axis of the earth. 
-The question of the possibility of a connection between this 
supposed field and the magnetism of the earth is raised. 
With a special apparatus it is shown that a strip of paper or 
other light material, when electrically charged and covered 
with a glass shade, coated with shellac varnish, will, if placed 
on a stand and set up on high open ground away from 
obstructions, come to rest within a degree or two of the true 
north and south points. In exceptional circumstances the 
line indicated is approximately at right angles to this line, 
that is, true east and west; but still the connection is with 
the rotation axis of the earth, and not with the magnetic 
meridian. Observations have been made in various parts for 
years past, and the results of some of these were shown at the 
meeting. The apparatus and method of using it were de- 
scribed, and the state of the atmosphere, localities, and other 
conditions under which the observations are likely to give 
the most satisfactory results were given in detail. When the 
indicator does not come to rest it continues to oscillate on 
either side of the true north and south points, and the mean 
cf these is very nearly the line of the rotation or geographical 
exis. The principal object the author has in bringing the 
results of these observations to notice, now for the first time, 
is that they may induce others to take an interest in the sub- 
ject, and continue experiments in other parts of the world. 
So far his own experiments have only been carried out in 
South-East England, but one or two friends have obtained 
„ same results in other parts of the country, and 
abroad. | | 


Atmospheric Electricity. 


ONE of the places of interest visited during the session of the 
British Association at Bournemouth was the small hut in 
Middle Chine where Dr. Mahomed has carried on observations 
on atmospheric electricity for the past seven or eight years. 
The Chines are rented by the Corporation, and are planted 
and kept up by it. The Council acceded to the doctor’s appli- 
cation to set up a hut there for the purpose of these obser- 
vations, and the Chine affords an excellent location for the 


purpose. - 3 


Dr. Mahomed showed the collector he used, which consisted 
of a sinall oil burner set in а double copper casing perforated 
with small holes in places which allowed the entry of air for 
combustion, but broke the force of winds so that the lamp 
could be used in half a gale without being blown out. The 
lamp is mounted on a bamboo pole and connected by a copper 
wire with an electroscope in the hut. The combustion of the 
oil (colza) ironises the atmosphere round it, and the intensity 
of the electrification is computed from the deflection of the 
gold leaf which moves over a scale. The lamp being of 
copper, becomes itself a conductor; it is insulated from the 
pole by an arm of ebonite, from which it swings; the fine 
copper wire from it joins a rod of copper which enters the 
hut through a window of ebonite, and connects with the elec- 
troscope. For convenience of observation the instrument is 
placed in а blackened box containing a mirror set at 45 deg. 
and a scale painted on ground glass, so that the position of 
the gold leaf on the scale 1s seen at a glance. At the other 
end of the hut is a copper rod some 8 ft. in length, balanced 
by weights, so that it can be projected through a hole in the 
roof. This rod carries a fuse of brown paper impregnated 
with saltpetre. When the fuse is lit ionisation takes place, 
and is measured also by the deflection of a gold leaf over a 
scale. The doctor explained that it was always well to check 
the two instruments one against the other, as defects of in- 
sulation due to dampness must always be guarded against, 
particularly in winter. Outside the hut he showed a portable 
instrument which he had designed and used. It was also a 
copper rod bearing a fuse. The rod ended in a bottle full. of 
pitch and rubber and swung below a folding table; the rod 
being insulated by passing through a diaphragm of rubber 
inserted in the table. | 

Dr. Mahomed said that as far as he knew there were only, 
three observatories in the kingdom where atmospheric electri- 
city was recorded—Kew, Greenwich, and Eskdale Muir. From 
the point of view,of meteorology there should be more. Early 
warnings of change of weather were often given ‘by the elec- 
trical potential, especially local changes. From the point of 
view of climatology it was still more UD DESDE: In the 
summer time business men in Bournemout e slept 
in Swanage—' because it was more bracing.’ hy was it 
more bracing? The sunshine, the rainfall, the prevailing 
winds must be the same. What was left? What ‘our fore- 
fathers called telluric influences: which were bound up, in 
his opinion, with atmospheric electricity. He had tried to 
get simultaneous observations inade in Swanage and Bourne- 
mouth, but it was difficult to find a qualified observer who 
had the leisure to make daily records. He had offered 
Trinity House to install an apparatus at the light house, but 
they did not even answer his letter. That was years before 
the war. There was no doubt that various features in the 
landscape of a health resort—a waterfall, a river, a mountain, 
а pine forest, and especially the geological formations—pro- 
foundly affected the local electrical conditions, and contri- 
buted to the beneficial effect of residence in such places. They 
ought to study these phenomena and not advise empirically. 

While these remarks were being made a visitor had been 
watching the gold leaf; he now observed that the leaf, which 
had stood at about 20 degrees, equivalent to 550 volts, had 
dropped permanently to 10 or about 300 volts, and he asked 
if there was any explanation. There was bright sunshine at 
this time with a gentle breeze from S.S.W. The doctor 
pointed to the horizon. You see that cloud out there, I 
think it has touched the sea and shorted the atmosphere. We 
shall have fog." Ву about 6 o'clock (i.2., in two hours) there 
was а dry sea wrack all over the town and the air was chilly. 


THE BRITANNIA ELECTRIC FIRE. 

( — — 

RECENTLY we had the pleasure of viewing a new type of 
electric fire, designed to meet the needs of both home and 
foreign markets, recently developed by the Britannia Lamp 
and Accessories Co., Ltd. This fire, which we understand 
constitutes the first of a series of ‘domestic devices being 
developed by this firm, embodies unique constructional 
features, resulting in an efficient radiant heater. Further, it 
has been produced in bulk, which makes it possible to offer 
it for sale at an extremely moderate price, within the means 
of the great majority of domestic users of electricity. In fact, 
the price is much lower than we have been hitherto accus- 
tomed to. 

Our illustrations will give an idea of the appearance of the 
fires; fig. 1 shows the 3-Kw. and fig. 2 the 2-Kw. fire. ' 

The Britannia fire is of extremely simple and robust con- 
struction, being built up of standard parts which can easily 
be replaced. It is fitted with one or more 1-Kw. elements of 
special type, together with a high-class rotary switch and the 
necessary internal wiring. The connections between the ele- 
ments and the flexible terminal are made by iron wire, the 
heat conductivity of which being low ensures the terminal 
and the flexible always remaining cocl. Fig 3 shows the two 
heaters and rotary switch of a 2-Kw. fire. 

The eleinent constitutes & departure from the usual practice, 
consisting of a brilliant reflector in the form of a metal 
trough, across the open curved front of which the heating 
spiral is carried, supported in position by small porcelain 
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distance pieces, fig. 4. With this type of element it is claimed 
that practically all the heat of the fire is radiated or reflected 
outwards, the porcelain parts being so small as to offer the 
minimum of interference with the heat rays. It should be 
noted that these porcelain pieces, owing to the construction 
adopted, are entirely free from etresses due to temperature or 
other causes, and even if broken through careless treatment, 
this would in no way interfere with the use of the element, 
which has been thoroughly tested in regular use over & period 
of three years. The curved front of the element diffuses 


- Fic. 1.—3-kvw. Fic. 2.—2-EW. | 
BRITANNIA ELECTRIC FIRES. 


radiant heat over a larger area than would be the case with 
a flat element, and gives a greater side heating effect. 

The fire is provided with a plain-pressed steel frame, 
finished in eggshell black with copper relief work, and, owing 
to its light weight, can be easily carried from room to room. 
It is supplied in single and multiple element sizes, the first 
element, in accordance with the I.E.E. regulations, being 
switched on by means of the wall-plug switch, while the re- 
mainder are controlled by a modern type of rotary switch 
fitted on the fire. 

These fires are built in 1, 2, and 3-Kw. sizes. for pressures 
of 100 to 250 volts, and can be supplied for higher voltages if 
required. The dimensions of the type F.B., 2-Kw. fire are as 


FIG. 
Fio. 4.—HEATER SHOWING CURVED FRONT AND ARRANGEMENT 
OF PORCELAINS. 


).-— HEATERS AND SWITCH. 


follows: height 19 in., width 12.25 in., depth 7.5 in., the 
weight being 8.5 ]b. It will be noticed that there is an appre- 
ue reduction in weight from the usual cast-iron type of 
re. 

If within two vears from the date of purchase a Britannia 
fire becomes defective in respect of material or workmanship, 
the makers undertake to supply, free of charge, replacement 
for any part showing defect provided they are notified imme- 
diately the defect is discovered. Full instructions for renew- 
ing heating spirale or complete heaters are issued with each 
fire. Renewal is effected in the following manner: Three 
wing nuts are unscrewed: at the back and the front of the 
fire taken off. Two small nuts on the heater are loosened 
with the spanner supplied and the wire spiral is withdrawn. 
The new spiral is mounted on the porcelains by passing the 
single stranded wires through the apertures in the porce- 


lains, and thus the spiral is lead into its correct position as 
shown in fig. 4. Lastly, the straightened ends of the epiralé 
are passed through porcelain insulators and between thé 
washers and the nuts, the latter are uno up and the 
cover replaced. To fix a complete new heater the nuts and 
wire connections are removed and the heater lifted off. A 
form of bayonet socket is provided so that the new heater 
cannot be fixed wrongly. Standard spare parts will be easily 
procurable, and the renewal of spirals or heaters can be made 
with no more difficulty than is encountered in the renewal 
of an.ordinarv gas mantle. . 

The Britannia fire will appeal particularly to shippers, as, 
owing to its construction, it offers exceptional facilities for 
economical packing. The carcases are built up of standard 
pressed-steel parts, bolted together, and when dismantled, 
similar parts can be packed together in nests, thus greatly 
decreasing the cubic space occupied, while the actual weight 
of the parts is, of course, negligible. The type F.B., 2-K W. 
fire when packed in sets of ten has the following cubic dimen- 
sions and weight: 5.19 cu. ft. or 0.17 cu. m. and 3 qrs. 1 lb. 
or 38.5 kilos, the latter being the net weight of the con- 
tents only. The dimensions of the space parts are as under: 


Length Width Height. Net weight. 

. ( 9" 4*5" 0b" 2 oz. 
Spirals | 22:9 cm 11'4 cm 1°3 om. 57 grammes. 
Porcelains (EE 2'5” 1:5" 10 oz. 

(11'4em. 64cm. 38cm. 284 grammes 
Complete heating | 85" 45" 2775" 16 oz. 
element . . (21˙6 om. 11°4 em 7˙0 m. 454 grammes. 


Similar methods can be employed with the elements, the 
simple construction of which, as indeed of the complete fire, 
specially adapts thein for rapid dismantling and assembly. 
The only parts of the fire susceptible to damage by careless 
handling are the porcelain distance pieces of the element, 
which, however, are small and inexpensive, and present no 
difficulty in safe packing when dismantled. Concise instruc- 
tions for assembling these fires are provided in all cases where 
this is necessary. | 


———Ó————— à 


AMERICAN EXPORTS OF ELECTRICAL 
| GOODS. 


——— — 


THE following figures, showing the exports of electrical goods 
from the United States during the year ended June, 1918, are 
taken from the recently-issued trade statistics; figures for 
1916-17 have been added for purposes of comparison,: and 
notes of any increases or decreases given :— 


Dollars. Dollars. Dollars. 
Telegraph instruments.— 1916-17. 1917-18. Inc. or dec. 
To Denmark 17,000 1,000 — 16,000 
„ Canada - 50,000 69,000 + 19,000 
„ Central America L1,000 6000 — 5,000 
„ Mexico ; 14,000 3,000 — 11,000 
„ Colombia 19,000 10000 — 11,000 
„ Argentina 5,000 — — 5,000 
„ Cuba 15,000 6000 — 9,000 
„ Brazil ae 9,000 1,000 — 2,000 
» Great Britain 94,000 37,000 — 57,000 
„Italy 141,000 9,000 — 132,000 
„ China 15,000 — — 15,000 
„ Japan ТР 26,000 41,000 + 15,000 
» Other countries — 114,000 — 16,000 
Total 539,000 994,000 245,000 

Telephone instruments. — 

To United Kingdom 51,000 117,000 + 66,000 
„ Canada = 213,000 293.000 + 80,000 
„ Central America 13,000 76,000 + 63,000 
Mexico .. d 19,000 38,000 + 19,000 
„ Cuba 190,000 85,000 105,000 

„ Brazil 232,000 9392.000 — 
4 Colombia 20,000 6,000  - 14,000 
Ecuador 21,000 1,000 - 20,000 
„ Japan 148,000 187,000 + 39,000 
Australia 56,000 337,000 + 281,000 
„ Italy 230,000 154,000 - 76,000 
„ Russia 246,000 18,000 — 228,000 
» China... та 117,000 94,000 — 23,000 
„ Other countries — 929,000 + 631,000: 
Total 1,954,000 2,567,000 + 618,000 

Gas engines, stationary.— 

To Canada ... 63.000 63,000 — 
„ Argentina 5,009 26,000 + 91,000 
„ Australia „ 66,000 52,000 — 14,009 
„ Europe woot... 35.000 172.000 — 163,000 
„ Japan M 23,000 601,000 + 38,000 
„ Other countries 249,000 189,000 — 37,000 
Total ag 718,000 563,000 — 155,000 
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Dollars. Dollars. 


Dollars. 


1916-17. 1917-18. Inc. or dec. 
Electric motors.— 
To France ... T 387,000 305,000 — 82,000 
„ United Kingdom 555,000 856,000 + 301,000 
„ Canada 25s „286,000 1,538,000 + 952,000 
» Panama ,000 47,000 +: 14,000 
» Mexico 107,000 162,000 + 55,000 
» Cuba 289,000 405,000 + 116,000 
» Argentina 104,000 65,000 + 161,000 
» Brazil . 196,000 163,000 + 37,000 
„ Chile. 310,000 65,000 — ; 
„ British India 114,000 296,000 + 189, 
» Japan ж 195,000 469,000 + 274,000 
» Australia 2 720,000 340,000 — 380,000 
» south Africa ... 204,000 133,000 — 71,000 
„ Ruseia-in-Europe | 261,000 197,000 — 64,000 
» ltaly  .. о ... 246,000 180,000 — 36,000 
» Spain... К? ... 25, 213,000 + 8,000 
» China .. "m .. 196,000 177,000 + 51,000 
„ Other countries .. 778,000 588,000 — 64,000 
Total 5,890,000 6,599,000 + 709,000 
Other elsctrical instruments and appliances.— 
To Canada ... 2,298,000 4,584,000 — 714,000 
» Mexico .. ,000 000 + 21,000 
p» Panama. ... 299,000 172,000 — 127,000 
„ Cuba  .. 981,000 722000 — 259,000 
» Argentina 760,000 508,000 + 252,000 
„ Brazil ; 715,000 492,000 -- 293,000 
p Japan ыз .. 1,019,000 1,296,000 + 277,000 
» Philippine Islands. 146,000 105,000 — 41,000 
» Australia ie ... 821,000 422000 - 399,000 
» United Kingdom 4,620,000 2,234,000  - 2,386,000 
„ France. 1,583,000 860,000 — 723,000 
» Italy 2,186,000 894,000 — 1,292,000 
» Norway 824,000 312,000 — 519,000 
» Russia 1,210,000 139,000 — 1,071,000 
„ Chile 625,000 595,000 — 30, 000 
„ China ios e" 381,000 275,000 — 6,000 
„ Other countries — 1,990,000 — 779,000 
Total 24,537,000 16,021,000 — 8,516,000 
Arc lamps.— 
To Canada 4.000 5,000 + 1,000 
„ Brazil... ata 1,000 — — 1,000 
„ Other countries 11,000 8000 — 3,000 
‘Total 16,000 13,000 3,000 
Metal-flament lamps.— 
To Russia-in-Europe 6,000 4000 — 2,000 
„ Russia-in-Asia 3,000 — — 3, 000 
„ United Kingdom 15,000 4,0000 — 11,000 
„ Canada = 461,000 804,000 + 343,000 
p Mexico 168,000 253,000 + 85,000 
„ Cuba... 273,000 416,000 + 148,000 
„ Argentina 216,000 355,000 + 139,000 
„ Brazil... 265,000 441,000 + 176,000 
„ Australia 83,000 98,000 + 15,000 
„ China 90,000 27,000 — 63,000 
„ Italy 31,000 94,000  - 7,000 
„ Chile ко 93,000 183,000 + 90,000 
, Uruguay ae 54,000 60,000 + 6,000 
„ Other countries — 514,000 + 128,000 
Total 2,144,000 3,183,000 + 1,089,000 
Carbon-filament lamps.— | | 
Fo Argentina 7,000 1000 — 6,000 
„„ Canada 87,000 94,000 + 7,000 
Mexico 17,000 17,000 —: 
, Brazil 5,000 5,000 — 
» Peru  .. is 8,000 — — 8,000 
„ Russia-in-Europe 18,000 — — 18,000 
„ Australia e 6,000 — — 6,000 
„ Other countries 33,000 27,000 + 18,000 
Total 157,000 144,000 — 13,000 
Inaulated wire and cables.— 
fo France T .. 1,965,000 . 796,000  — 1,169,000 
„ Norway - .. 463,000 157,000 — 306,000 
„ United Kingdom 759,000 112,000 — 647,000 
„ Spam m 234,000 118,000 — 116,000 
„ Canada 180,000 207,000 + . 27,000 
„ Panama 225,000 406.000 + 181,000 
„ Mexico 189,000 215,000 + 26,000 
„ Cuba .. 495,000 626,000 - + . 131,000 
, Brazil... ыл .. 671,000 716,000 + 145.000 
„ Australia a oe 73,000 203,000 + 130.000 
„ Other countries ... 2,088,000 2,175,000 + 137,000 
Total 7,102,000 5,731,000 — 1,461,900 


‘across each is 600 volts, the two in series being double that. 


? Dollars. Dollars. Dollars. 
ыла | 1916-17. 1917-18. Inc.or dec. 
Static transformers. | 
To United Kingdo 13000 2,00 - 1100 
„ Spain... - -— 39,000 14,000 + 35,000 
„ Canada . . . .. 220,000 238,000 + 18,000 
„ Panama з " 15,000 02,000 + 37,000 
„ Mexico ... 51,000 80,000 + 29,000 
„ Cuba 103,000 133,000 + ,000 
„ Brazil 132,000 229,000 . 97,000 
„ Chile 119,000 97,000  - 39,000 
„ Japan мы 11,000 151,000 + 140,000 
„ Australia Boi. ef 44,000 65,000 + 21,000 
„ Ital T М? 46,000 71,000 + 25,000 
» South Africa ... 41,000 | 70,0000 + 9,000 
„ Russia 136,000 76,000 — 60,000 
„ China 57,000 40,000 — 17,000 
„ Other countries 431,000 986, + 748,000 
Total 1,265,000 2,344,000 + 1,079,000 
Steam engines, stationary.— 
To Canada ... 195,000 000 + 169,000 
», Cuba 195,000 181,000 — 14,000 
„ Mexico z 23,000 44,000 + 21,000 
„ Brazil wee 21,000 19000 — 2,000 
„ Philippine Islands . 6,000 42000 + 36,000 
„ Russia iss 310,000 6,000 — 304,000 
„ Chile 13,000 14,000 + 1,000 
„ Australia man 11,000 1000 — 10,000 
» Other countries . 485,000 271,000 + 120,000 
Total . . 925.00) 942.000 4 17,000 
Electric locomotives. -- 
To United Kingdom 15,000 8.0000 — 7,000 
„ Canada zs ,000 000  - 140,000 
„ Argentina 61,000 — — 61,000 
„ Mexico ЕИ" 11,000 10,000  - 1,000 
„ Bolivia M e. 2,000 S s 2,000 
„ Chile е 182,000 23,00 — 159,000 
„ France .. , ... 49,000 — — 49,000 
„ Other countries 35,000 92,000" +  -. 17,000 
Total .. 063.000 161,000 — 102,000 
* Japan $15,000. 
Dynamos and generators.— 
To Canada ...  ... 426,000 441,000 + 15,000 
», United hingdom 63,000 26,000 — 37,000 
„ Panaina нк 5,000 62,000 + 57,000 
„ Mexico 51,000 60,000 + 9,000 
„ Cuba 229,000 309,000 + 80,000 
» Brazil 29,000 57,000 + 28,000 
» Peru 53,000 10,000 — 43,000 
„ Japan 245,000 367,000 + 122,000 
» Australia 88,000 104,000 + 16,000 
» Spain 107,000 21,000 — 86,000 
„ France 160,000 444,000 + 284,000 
„ Italy 291,000 30,000 — 261,000 
„ China - 222,000 126,000 — 96,000 
„ Other countries 808,000 631,000 + 45,000 
^ "Total 23,555,000 92,688,000 + 133,000 
Fans.— 
lo Canada .. 97,000 131.000 + 34,000 
4 Argentina 30,000 24,000  - 6,000 
„ Brazil | 6,000 15,000 + 9,000 
„ China i 33,000 116,000 + 83,000 
„ British India 164,000 296,000 + 182,000 
„ Japan Ж 8,000 30,000 + 22,000 
„ Australia 925 16,000 11,000 5,000 
„ United Kingdom 21,000 4000 — 17,000 
„ Mexico un 17,000 20,000 4 3,000 
„ Other countries 108,000 171000 + 80,000 
Total 483,000 815.000 + 335,000 


A Large Mill Motor.—One of the most interesting 
portions of the new plant in the Lake Michigan works of the 
Inland Steel Co., of Chicago. is the turbine and motor-room. 
According to the Iron Trade Reriew, in this room are installed two 
high-pressure steam turbo-generators, each with & capacity of 
5,000 K.v.A., and generating at 2,200 volts. A remarkable feature 
is the motor and motor-generator for the 40-in. blooming mill. 
This set consists of a 3,000-H.P. induction motor, with a 45-ton 


fly- wheel and two D.C. generators, each of 1,450-Kw. capacity. The 


motor for thís mill is said to be one of the largest in the world. 
It has two separate and complete sets of winding; it is, in fact, 
two motors on the same shaft operating as one. The Press 

e 
combination worked as a unit is rated at 15,000 H.P. It will 
reverse from a speed of 40 R.P.M. in one direction to the same speed 
in the opposite direction in 90 seconds. The weight of this motor 
is 268 tons, the armature alone weighing 90 tons. Connection 
from motor to mill is by а universal joint. К 
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FUEL ECONOMY IN THE MANUFACTURE OF IRON AND STEEL. 


ABSTRACT of report presented to the Iron and Steel Institute on behalf of the British Association Fuel Economy Coin- 


mittee by Prof. WILLIAM A. Bonet, D. Sc., F. R. S. (Chairman), Sir ROBERT HADFIELD, 


Bart., F. R. S., 


and Mr. ALFRED HUTCHINSON, M. A. 


THE British Association Fuel Economy Committee made, in 
the year 1916, detailed inquiries into the actual fuel consump- 
tions in а number of British iron and steel works. The 
Council of the Iron and Steel Institute was good enough to 
offer to publish the results of the inquiry, and proposed that 
this report, together with other contributions, should furnish 
the basis of a general discussion upon fuel economy at the 
next autumn meeting. Dr. J. E. Stead was largely respon- 
sible for initiating the inquiry. 

The main thesis of the report is that the achievement of the 
utmost fuel economy in a modern iron and steel works is 
essentially a matter of the scientific organisation and disposi- 
tion of the plant as a whole, with a view to utilising to the 
best advantage, in the steelworks and rolling-mills, the energy 
in the surplus blast-furnace and coke-oven gases. For this has 
been shown to be sufficient, not only for converting molten 
iron from the blast-furnace into steel, but also for rolling the 
resulting ingots into finished steel sections. 

The possibility of attaining such an ideal is primarily due 
to three great technical developments which have been made 
since 1880, namely : 

(1) in the manufacture of metallurgical coke in chamber 
ovens with heat recuperation and by-product recovery ; 

(2) in ‘the generation of power in internal-combustion 
engines from cleaned blast-furnace gas, the practical possibility 
of which was first demonstrated by the late Mr. B. H. Thwaite 
in 1894-5; and 

(3) in methods of cleaning blast-furnace gas (a) by water- 
washing, as in the Thiessen apparatus, or, preferably, (b) by 
electrostatic methods, which have recently been developed in 
this country. 

The British iron and steel industry has laboured under a 
disadvantage as compared with its continental rivals, for 
whereas most of our smelting plants and ironworks were 
established before 1880, the modern German industry arose 
after that period, when it was manifestly the right policy to 
organise and lay out iron and steel plants with the express 
purpose of securing all the advantages latent in such a concen- 
tration of units as has been indicated. During the decade 
preceding the war, whilst the newer German iron and steel 
works embodied, in a marked degree, the advantages of con- 
centration and co-ordination of units, under scientific control, 
the older British plants had to be gradually remodelled, as 
circumstances permitted, so. as to conform, as nearly as pos- 
sible, to the new conditions. | 

We may feel warranted in regarding the consumption of no 
more than 1.75 tons of good coking coal per ton of finished 
steel sections produced as a practical ideal ’’ for a modern 
British plant. 

By-product coke-ovens, blast-furnaces, steelworks, and 
rolling-mills must all be concentrated on one site, and suitably 
laid out in relation to each other. The by-product coke-ovens 
must be of the regenerative type, so as to yield the largest 
possible amount of surplus gas. The blast should be generated 
by means of a gas-driven blowing engine. The gases leaving 
the furnace should be dry-cleaned, preferably by some electro- 
static method, so as to reduce their dust content to about 
0.l gramme per cubic metre. The hot-blast stoves should be 
heated by this dry-cleaned gas. The gas intended for generat- 
ing power in gas-engines must be further cleaned until jts 
dust content does not exceed 0.015 gramme per cu. metre. 

The rolling-mills should preferably be electrically (not eteam) 
driven. There must be scientific management and control 
throughout the whole heating system by properly trained fuel 
technologists, for 1t is essential that every available heat unit 
in the plant shall be tracked down and effectively utilised to 
the best advantage. 

Taking a typical modern Cleveland pans using 22.5 cwt. of 
coke per ton of pig iron produced, the heating value of the 
combined blast-furnace and surplus coke-oven gases per ton 
of iron is equivalent to 15 cwt. of the same coke, and (assum- 
ing & hot-blast stove efficiency of 75 per cent.) no more than 
45 per cent. of the blast-furnace gas need be used for generat- 
ing and heating the blast. The amount of heat in the surplus 
gases per ton of iron available for the steelworks power-house 
and rolling-mills would then be equivalent to that in about 
8.5 cwt. of a good bituminous coal. Inasmuch as the average 
efficiency of gas-producers and boilers in steelworks is certainly 
not higher than 75 per cent., the effective coal equivalent of 
the surplus gases would be at least 11.3 cwt. per ton of iron 
produced at the blast-furnace, and, if properly utilised, this 
should be sufficient to meet all heat and power requirements 
in the steelworks and rolling-mills. 

In districts such as Cleveland. where the smelting plants 
and steelworks are concentrated in a comparatively small 
area, the conditions are favourable to the success of linking- 
un“ schemes, as а means of realising more fully the benefits 
of the policy outlined in this report. by equalising the loads 
on the power-houses of the various plants during the working 
week. In this connection. the main transmission system of 
a public electric power company might be ettectivelv utilised. 

In the case of a Cleveland furnace making 1.000 tons of 


pig iron per week, and using no wore. than 22.9 cwt, of.coke 


per ton (which means working under the best possible condi- 
tions), 16 can be shown that the total gas made per hour at 
the furnaces will be about 1,115,000 cubic feet at 60 deg. F. 
and 30 in. barometer. If this were electrostatically cleaned, 
und used to the best advantage on the plant, half of it should 
suffice to generate and heat the blast. The potential energy 
of the other half, if converted into electric power with an 
overall efficiency of 30 per cent., would be capable of develop- 
ing 3,350 KW. continuously at the switchboard. The available 
surplus coke-oven gas would amount. to & further 48,000 
cu. ft. per hour, or sufficient to generate about 1,150 KW. 
continuously. Hence the total available power from the 
combined gases would be about 5,000 Kw. continuously. This 
does not take any account of power derivable either from the 
stove waste heat or gas-engine exhausts, or yet of the heat 
carried away m the molten slag and iron, all of which might 
be turned to profitable use. 

No doubt the best way of disposing of such surplus gas and 
waste heat would be to sell them to an electric power com- 
pany for conversion into electricity. But if there 18 no power 
company near at hand to buy the energy, then it might be 
used to generate electricity for some electrochemical process, 
such, for instance, as (i) the manufacture of nitric acid from 
the air, or (ii) some electrometallurgical or electrolytic opera- 
tion. What ought to be realised is that the combined by- 
product coke-oven and blast-furnace plant is not only an efh- 
cient producer of iron, but that it simultaneously, and of 
necessity, generates a most valuable '' power-gas," of which 
the utmost use must be made in the interests of national 
economy. 

From a mass of valuable data and information commun)- 
cated by 25 firms to the committee, it is stated that the 
results, as a whole, prove beyond all question that much yet 
reinains to be done before British iron and steel works will 
have attained to anything like the practical ideal of fuel 
economy which at least three leading iron and steel makers 
have declared to be even now attainable. The surplus blast- 
furnace and coke-oven gases can undoubtedly be much better 
and inore fully utilised than they are to-day on most plants. 
The science of combustion is, as a rule, either imperfectly 
understood or very badly applied by those in charge of the 
plants. A great deal of heat can, and ought to, be recovered 
from such waste gases. | | 

Such satisfactory progress is now being made with the 
electrostatic cleaning of blast-furnace gases, that the day mav 
be confidently anticipated when all the gas (whether re- 
quired for stoves or engines) will be so cleaned. This will 
undoubtedly increase the thermal efficiency of the hot-blast 
stoves, and make a larger surplus of gas available for the 
steelworks. 

It seems a barbarous practice to burn uncleaned blast- 
furnace gas in Lancashire boilers, whose efficiency probably 
does not exceed 55 per cent., when (if cleaned) its potential 
energy can be transferred into electric power vid the gas 
engine and dynamo. "The day is fast approaching when, in 
steelworks adjacent to blast-furnaces, all stationary machines 
(including blowing engines, cranes, and rolling-mills) will be 
electrically driven by current generated from the explosion 
of blast-furnace gas in internal-combustion engines. Even 
now, steam-driven reciprocating blowing-engines should be 
superseded by electrically driven turbo-engines. 

When such reforms have been carried out in connection 
with the blast-furnace plants, we may look for the abolition 
of the ''gas-producer'' in the adjacent steelworks, a step 
much to be desired. The blast-furnace is the place where 
all the coal on an iron or steel plant should be gasified after 
it has been carbonised in the coke ovens. | 

The problem of recovering and utilising the heat carried 
away in the molten slag from the blast furnace is one which : 
ought to be solved in the near future. | 

The problem of fuel economy, as it presents itself to-day, 
is one rather of scientific organisation and co-ordination than 
of the discovery of new principles. In all the larger works 
there ought to be an organised staff wholly engaged, under 
competent direction, in controlling the fuel consumption. 
Such control ought not to be relegated to a member of the 
technical staff whose chief attention must be given to the 
supervision of machines or of operations in which the con- 
sumption of fuel is merely an incidental, and perhaps even 
subordinate, consideration. It should be borne in mind that 
our scientific knowledge regarding fuels and their combustion 
has developed so rapidly during the past twenty years that 
it has now become a separate branch of technology for which 
special training is required. Without such training the 
ordinary works chemist (and still more so the engineer) 1s 
not competent to handle the subject. The task of training en 
sufficient number of competent men is one that will tax to the 
utmost the resources of the various laboratories established 
within recent years for the special study of fuel technology at 
our universities, and the Government should be urged, as а 


‘natter of pressing and vital importance, to assist, bv adeauate 


financial support. the extension of such educational facilities. 


А great deal might also be accomplished by soine co-operative 
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or collective effort on the part of a group of works in one 
and the same Deans od, Such group of firms might 
well unite in establishing, for their joint benefit, a common 
fuel laboratory and staff. The increasing cost of coal, and the 
present serious fuel situation, will probably compel action 
along some such lines. | 

The fuel situation has now become so serious in this country 
that the industry ought to cast aside sectional or individual 
interests or jealousies in a mighty and patriotic concerted 
effort to achieve the utmost efficiency and economy in its 
use of coal. It is a duty that it owes both to the present 
generation and to posterity. 


CORRESPONDENCE. 


Letters received by us after 5 Р.М. ON TUESDAY cannot appear until 
the following week. should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our vossession, 


The Cost of Living in Burma. 


Following on similar letters, it may be interesting to your 
readers to know what the cost and conditions of living are 
in Burma, and on what salary they should come out to the 
East. 

Generally speaking, Burmese conditions are similar to those 
in India. 

It will be information to many to know that a distinct 
social line is drawn between professional engineers and fore- 
men, and therefore the salaries of the two vary somewhat. 

A man in the latter class does not usually have a happy 
time, as he has to find his friends chiefly amongst the so-called 
Anglo-Indian, Anglo-Burman, or, in other words, the Eurasian 
element, with the result that he is made to feel an inferior 
person to those of the professional class out here in such a 
way as he never experiences at home. 

A foreman’s salary should not commence at less than 
Rs.400 per month, and he should have prospects of advance- 
ment up to Rs.750 per month; Rs.500 per month is little 
enough for him to marry on. 

An Englishman who is a recognised club member, or, in 
other words, a professional man, should not come out at a 
salary of less than Rs.500 per month, and he should have 

ospects of annual increments up to Rs.1,000 per month; 

e will find difficulty in making ends meet at even Rs.750 as 
@ married man. 

He will also find that men of similar education and social 
standing in other branches of industry out in the East have 
salaries of from Rs.1,000 to Rs.3,000 after having been out 
here from 15 to 30 years. 

Those leaving England on agreements should bear in mind 
that owing to their not being in a position to apply for and 
secure better appointments as they are able to in England; 
they are more or less obliged to stay with the firm that they 
first come out with, or, on the other hand, to return home. 


Burma, August 26th, 1919. G. Y. M. 


[Such letters as this are welcome, as the advice they contain 
is invaluable to men going abroad. We are always glad to 
receive such information from our readers in foreign parts.— 
Eps. Erec. Rev.] 


Electric Soldering Irons. 


We have read with interest Mr. Turnbull's article on page 
995 of your issue of September 5th, on the above subject, 
and think a brief description of our standard soldering iron 
and automatic economy rack will interest him and other 
readers of your valuable journal. | P 

The advantages of an efficient electric soldering iron are 
many. To appreciate these advantages it is only necessary 
to watch a man soldering with an iron heated in a gas furnace. 
He heats his iron, takes it out of the gas furnace, cleans the 
tip, tins it, and then solders until the tip cools down to such 
a temperature that it fails to melt the solder, when he Lo 
through the same process of reheating and cleaning. The 
time and labour used in cleaning and reheating the iron is 
spent on unnecessary work, and can be eliminated by using 
an electrically heated tool. \ 

The electric soldering iron is clean, and remains clean. It 
is always hot, saving the delay in changing irons and stopping 
in the midst of soldering because the iron has cooled off. 
To be successful it should have the heating element hermeti- 
cally sealed inside the body of the iron, to prevent moisture, 
solder, or flux coming into contact with the high-temperature 
wire. A tight joint or a brazed joint is not sufficient. It 
must be sealed in, and the same metal used throughout the 
structure, so as to secure perfect conduction of heat. and 
also prevent the seams or joints from opening up, due to 
unequal expansion. 

Due to the high temperature at which it is necessary to 
work soldering irons when in service. troubles have been 
experienced due to the heating element burning out 1f left in 
circuit continuously, particularlv if the iron is left switched 
on while not being used for soldering. This fact combined 
with the object of securing econoiny in energy consumption 
has led to the design of an automatic economy rack The 
figure shows a standard soldering iron carried in this fitting. 


. The automatic economy rack consists of a slate panel, carry- 
ing on the back a resistance unit. On the front is mounted 
a cradle or hook, a switch controlling the supply, and a socket 
and plug to which a flexible to the iron is connected. 

The weight of the soldering iron on the cradle opens con- 
tacts on the rear of the slate and inserts resistance in series 
with the iron. The resistance is of such a value that the 
watts consumption of the iron is reduced by about 30 per 
cent. when out of service. The temperature of «wue iron is 
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SOLDERING [RON ON ECONOMY RACK. 


maintained at working heat, thus rendering it ready for 
instant use, increasing the output of work, and prolonging 
its working life. | 

The standard construction adopted for the iron heating 
element is as follows :— 

The resistance element is of nickel-chromium wire with 
mica insulation wound over a cylindrical iron core. . This 
coré or stud is built with a shoulder and projecting end, 
which end has a very coarse thread to receive the copper tip. 
After the heating element is wound on the core and insulated 
with mica, a sheet-metal sleeve or casing is slipped over it. 
This casing fits very tightly, and comes flush with the 
shoulder, and the seam is acetylene welded; leads are carried 
back through insulating tubes inside this sheet metal casing 
to terminals carried within the handle of the iron. 

The metal casing is reduced in diameter at the back of the 
heating element and is reinforced with ribs. 

This construction has proved most reliable even under very 
severe service conditions, and, when it 1s used in conjunction 
with an automatic economy rack, reliability and economy are 


combined. 
Igranic Electric Co., Ltd., 
London, September 26th, 1919. J. T. MOULD. 
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Track Welding by the Metallic Arc. 


The reason for the unfriendly attitude of Mr. E. Jacob in 
your issue of September 19th towards the article on the above 
subject is not clear, especially as this article is a result of 
observations made in the centre of a public thoroughfare in 
one of the numerous towns in the country " where similar 
work may be seen on any fine day by anyone who so desires. 

The analogy made by Mr. Jacob between the publication 
of observations made in the street and those made through 
unlawful entry to a works is very weak. 

The criticism omits to state that about one month before 
this article was published the writer advised Mr. Jacob’s firm 
that he thought of offering an article to the technical 
Press" on this work. The reply received suggested that an 
interview would not be of any use, and asked him not to 
put their letters to any improper use. In accordance with 
this request no reference was made to their letters, and their 
name was not mentioned in the article. . 

As to any inaccuracy in details, the writer merely reported 
what he saw, and is not responsible for the extent these may 
have differed from the operators’ instructions. Regarding 
costs, the bases of the figures are stated, and of course may 
be readily adjusted to suit varving conditions. | | 

In conclusion, the writer thinks that to those interested їп 
track welding the description given will be sufficient to indi— 
cate room for improvement, and hopes that the publication 
will assist in bringing the work to a higher state of per- 
fection, and at the same time benefit the Rail Welding Co. 


Cyril J. Hopkins. 
Loughborough, September 25th, 1919. 


Installation Material in Sweden. A meeting of manun- 
facturers of, and merchants in, the electrical installation and 
lighting glass branches was held at Stockholm a fortnight ago, 
when the scarcity of materials in these departments was discussed. 
The causes were attributed partly to the dearth of fuel which 
prevented the production of porcelain and glass, and partly to the 
non · arrfygl of imports which were expected from other countries. 


THE ELECTRICAL REVIEW. (vol. 85. No. 2,184, OCTOBER 3, 1919 


ATOMIC SOURCES OF ENERGY. 


In his address at the Watt Centenary Commemoration, Sir 
Oliver Lodge gave a lecture on Sources of Energy, dealing 
throughout with radio-activity as a new source of energy of 
infinite possibilities. There was in nature, contained in the 
properties of matter, an immense source of energy which at 
present was inaccessible; but he saw no reason why the pro- 
gress of discovery should not make it accessible. This was 
atomic energy, due to the structure of the atom itself. There 
was a vast store of energy there, and if they could utilise it 
on any extensive scale he suspected that the conditions of 
factory life would be greatly ameliorated. There would bo 
no smoke due to imperfect combustion, and no dirt due to 
the transport of coal or ashes. The power would be very com- 
pact and clean, and there might occasionally be some explo- 
sions due to the liberation of power more quickly than it was 
wanted. But in general he supposed the conditions of utilisa- 
tion would be good. At present they were at the beginning 
of the utilisation of the power. Radium disappeared as it 
gave off its energy. but the disappearance was so slow and 
the energy given off was so remarkable that during the disap- 
pearance of one grain of radium enough heat was given off 
to raise a ton of water from freezing to boiling point. The 
energv of radium was a million times that of the combustion 
of hydrogen. The combustion of hydrogen was under control, 
but the rate at which radium gave off its energy was not 
under control. A grain of radium might take a year or two 
to give off its energy. What happened was that now and 
then an atom fired off a projectile called an alpha ray. When 
it had fired off 65 shots radium had become common 
lead. There were manv other radio-active suhstances, some 
much more energetic than radium. though therefore much 
more rare. One atom of radium out of 3,000 got into an unstable 
condition and fired itself off every vear, so tbat the substance 
lasted a long time. The number of atoms. however, was so 
great that a milligramme—the 70th part of a prain—fired off 
thirty million “ shots’’ per second. The speed of the shots’ 
was 1-15th tbat of lightning, which was why their energy 
was so enormous. A particle travelled 3.000 miles while a 
bullet travelled 300 yards. At present this energy was inac- 
cessible. All forms of metal contained it, but some were 
quiet about it. The radio-active form threw it off spontane- 
ously, not under stimulus. If they could find the stimulus, 
then would begin their utilisation of that source of energy. 
and if ultimatelv thev were able to utilise—to extract and 
utilise mechanically—the whole of the energy in an onnce 
of matter they would find enouch to raise the German Navv 
and pile it on too of a Scottish mountain—millions of foot 
tons per ounce of metal quite inaccessible. He honed that 
the human race would not make the discovery until it had 
brain and morality enough to use it properly. If that dis- 
covery, made before its time by the wrong people, should 
vet into the wrong hands, the verv planet would be nnsafe. 
If they liberated the atomic energv in large quantities the 
whole thing would blow up. Sometimes a new star anpeared 
in the heavens, There was an explosion of terrific. violence, 
hut whether caused bv the fact that some inhabitant ''up 
there" had made a discovery or not he did not know. 
He believed they were on the verge of beginning to use a 
very minute fraction of the new energy. It was that energv 
which had made wireless telephony possible. Sir Oliver I одре 
went on to describe bv sketch and with much technical detail 
the theory on which wireless telephony is built un, the new 
energy heing used to reinforce and amplify the electric cur- 
rent ordinarily produced. Thereby the faint reprodnction of 
the sounds carried from the telephone to the receiver was 
magnified to an enormons extent. It might be said that by 
such a process the sounds would be so confused as to be un- 
intelligible. If a mechanical relav were used, they would. 
They would not be able to stand that magnification: but when 
they were dealing with those particles which followed every 
fluctuation with the utmost ease—their speed being so enor- 
mous, their docility so great that they could follow every 
fluctuation of the pressure with nerfect precision—there was 
no confusion. Articulation at the far end was perfectly 
satisfactory. The final amplifier spoke quite distinctly. he 
the distance 100 miles or 1.000 miles; by that method thev 
could talk to America, and for a few hundred miles, at апу 
rate, the articulation was perfect. It was in that wav that 
wireless teleohony had become possible. and a great deal 
more could be done in that direction. Even signals which 
could not otherwise be perceived might be perceived bv that 
extraordinarv power of amplification the first solntion of the 
и of Ње atomic properties of matter.—Birm’~qham 
ORT, 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) | 


Comniled expressiv for this iournal by Messrs. Sgrton-lones, O'DeLL AMD 
STEPHENS (successors to M P. Thompson & Ca., of London), Chartered 
Patent Agents, 285, High Holborn, London, W. C. 1. 


— 

22.600. “Telephonie arrangement for firemen.“ W. M. Burpon. Septem- 
ber löth. 

22,022. '' Reducing lagging current on alternating-current systems supply- 
ape induction motors, &. Н. A. Barry and 4. M. TAYLOR. Septem- 
ber 15th 

29 635. Electric oven and shelving." & Scissor. ‘September 15th. 
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22,646. '' Electrical indicators, &c." Evison Swan ELrciRIC Co. and J. С. 
WRIGHTON. September 15th. 

22,635. Protection of live rails or conductors in systems of electric 
traction.“ A. Raworta. September Lith. 

22,086. '' Apparatus for charging galvanic batteries.“ 
С. Ошрнлм, J. Огрнам and О. OLDHAM. September loth. 

22,714. '' Electric lamps for police, Xc." Hiatt & Co. and A. D. Meson. 
September 16th. 

22.715. Starter for Squirrel-cape induction motors.“ T. TAK EU. Sep- 
tember 16th. 

22.725. Electric-heating device for use with cooking-utensils, &c." 5, 
L. R. Price. September lüth. 

22,787. Galvanic batteries." Өр ОНАМ & Soss and G. OrpuaM, J. Orp- 
HAM and O. OLDHAM. September 16th. 

22,790. '' Electric machines for high frequencies.“ A. M. Grass. (Lorenz 
Akt.-Ges C.) September 16th. 

22.791. Means for producing electric oscillations by electrice arc.” C, 
Lorenz Акт. Ges. September loth. (Germany, June 5th, 1918.) 

22,798. "' High-speed electric locomotives.”  Bunisit Tuomson-Houstos Co. 
and F. W. Сактьк. September 16th. 

22,863. '' Electron discharge devices for wireless communication," J. Scorn- 
TaGoakt. September 17th. 

22,901. '' klectro-magnetic switches.“ Bui TuowsoN-lloustoN Co. 
(General Electric Co.) September 17th. i 

22,908. *'' Electric switches." J. Rocne, September 17th. 

22.913. * Galvanic cells." К. Dukes. September 17th. (Austria, July 
18th, 1918.) 

22,914. '' Windings for motors of electric Uynamos."” SCHNEIDER ET Cit. 
September 17th. (France, June 10th.) 

22,933. “ Autoselective fuses.” J. W. TavLok. September lth. (United 
States, September 11th, 1918.) 

22,960. *'' Negative and positive resistance vacuum-tube devices for wire- 
less telegraphy.” J. Scott-Taccari. September 18th. 

22.961. Electrical single and double preventer for exhaust openers and 
scutchers in blowing-rooms of textile factories." D. Млн and A. Wir. 
September 18th. 

22.977. Commutators for dynamo-electric machines." G. A. Juman and 
METROPOLITAN-WICKERS -ELECrRICAL Co. September 18th. . 

23.020. Electric fuse holders," G. I. II. DavipsoN. September [8th. 

23,038. ''Combination of water turbine and water wheel for generating 
electricity, &c.“ J. WORTHINGTON, September 19th, 

23.052. “ Selenium cells." E. E. ВоскмтЕБ- Аве and Y. Hanan. Sep- 
tember 19th. 

23,007. '' Method of driving electric generators on Ба усек, Cc.“ J. Earn. 
SHAW. September 19th. 

23.069. Electric signalling telegraph. W. F. Gratton and A. D. Jones. 
September 19th. 

23.073. Electro-medical or shocking coils." M. H. Gotpsrone. Septem- 
ber 19th. | 

23,096. *' Device for securing electric cables." Crospron & Co. апа W. 
К. Jones. September 19th. 

94.097 & 23.099. *' Electric switches." CROMPION & Co. and W. F. Jones. 
September 19th. | 

23.098. Boxes for electrical apparatus." Crompion & Co. and W. F. 
Joses. September 19th. 

23.097-9. ‘ Electric switches." W. F. foxes. September 19th. 

23. 106. Electrical агу battery," W. Kine. September 19th. 

23.117. Electric welding." F. W. Passmorr. September 1th. 

23.118. '* Electric condensers, KC.“ G. F. Goarostoxe. September 19th. 

23.120. '' Electric switches." Н. S. СагтЕкмогЕ. September 19th. 

23.149. Device for cleaning and priming sparking plug of internal-com- 
bustion engines." T. B. Broan. September 19th. 

23.150. Electric heating of water." S. H. CALVERT. September 30th. 

23,169. '' Portable electric lamps." S. Киеу. pee 20th. | 

б 4. Ignition attachment for prevention of theft of motor vehicles.“ 
T. Kirton, September 20th. | 

2: 23.193 " Combined automatic switch or button for electric bell.“ D. 
DrsPLATS. September 20th. 

. 209. Trolleys or current-collectors for vistos trams, &c." T. J. 
SmEDDLes. Scptember 20th. 


ve 


OLDHAM & Sons and 


PUBLISHED SPECIFICATIONS, 


The numbers in parenthesis are those under which the specifications will we 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 

8,883. FID MAGNETS FOR MAGNETO-ELECTRIC MACHINES. Evershed & Vignoles 
and S. Evershed. May 29th, 1918. (131,624.) 

8.884. ELkECTRO-MacNETIC. pevices. б. Plaisant. May 29th, 1918. (131,625.) 

10,676. ELECTRICAL APPARATUS FOR INDICATING AND REPEATING MOVEMENTS AT 
A DISTANCE. Schneider et Cie. February 13th, 1918. (131.635.) 

10.816. Ust FOR AUDION OR LAMP RELAY AMPLIFYING APPARATUS IN TELEPHONY, 
M. Latour. June 30th, 1917. (Addition to 4,463/17.) (131.639) 

12,078. VALVES OF WIRELESS TRANSMISSION. Edison Swan Electric Co. and 
C. E. Hiatt. July 24th, 1918. (131,668.) 

13,089. MANUFACIURE OF ELECTRIC VALVE TUBES FOR USE IN WIRELESS TELE- 
GRAPHY AND THE LIKE. L. Rabinovitch and Cosmos Lamp Works. July 24th, 
1918. (131,670.) 

12,510. VALVES FOR GENERATING ELECTRIC OSCILLATIONS AMPLIFYING ELECTRIC 
CURRENTS OR RECTIFYING ELECTRIC CURRENTS. A. G. Bloxham. Russische Akt.- 
Ges L. M. Ericsson & Co.) July 31st, 1918. (131.680.) 


12.750. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES, H. V. J. 
Jouffret. April 25th, 1918. (131,690.) | Ж 

13,203. APPARATUS FOR RECTIFYING ALTERNATING CURRENT. M. Latour. 
August 14th, 1917. (131.697.) 

13,282. ELECTRIC CONTROLLING DEVICE OPERABLE AT A DISTANCE FOR THE LAY- 
ING OF ARTILLERY, PROJECTORS, RANGE-FINDING APPARATUS, AND OTHER SIMILAR 
APPARATUS, Benard-Barbier & Turenne апі E. Granat. August 15th, 1918. 
(131,699.) 

13,369. TREATMENT OF ZINC SOLUTION, PREPARATORY TO THE RECOVERY OF ZING 
BY ELECIRO-DEPOSITION, Electrolytic Zinc Co., of Australasia Proprietary, Ltd. 
August 17th, 1917. (131,702.) 

13,417. TELEPHONE REPEATERS OR RELAYS. M. Latour. August 18th, 1917. 
(131,704.) 

13,578. AUTOMATIC TELEPHONE SYSTEMS. J. Н. Taylor. August 2151, 1918. 
(131,707 .) 

13,791. SkLkCIING SWITCHES SUCH AS АКЕ USED. IN. AUTOMATIC. TELEPHONR 
SYSTEMS. — Automatic Telephone Manufacturing Со. and J. Savin. August 
24th, 1918. (131.716.) 

13,874. INVERTED INCANDESCENT MANTLES. C. W. Davis and Mantle Lamp 
Co. August 26th. 1918. (131.723) 

13.923. ELECTRIC TRANSFORMERS. S. Z. de Ferranti. August 27th, 1918. 
(131,725) 

13,986. ELECTRIC SWITCHES. C. R. €. I. ster, S. Russ and Neu ton & 
Wright. August 28th. 1918. (131.732. | | 

15,277. ELECIRIC ACCUMULATORS OR SECONDARY BATTERIES. E. J. Clark and 
Hart Accumulator Co. September 20th, 1918. (131,765.) 


15.320. ELECTRIC FURNACFS. British Thomson-Houston Co. (General 
Electric Co.) September 20th, 1918. (131.767) 

17.217. ELECTRIC CELL PLATES. T. Majima. October 22nd, 1918. (131.782) 

17.338. ALKALINE ELECTRIC ACCUMULATORS. А. M. Cave. November 28th, 
1917. (121.118) ' i 

18.146  SPARKING тесе AND THEIR MANUFACTURE. 


K. E. L. Guinness, 
November Sth, 1218, (131,702.) ? : a ud | 
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THE STRIKE AND ITS LESSONS. 


OuR readers are too well acquainted with the outbreak, 


progress, and conclusion of the recent strike of railwaymen 
to require any account of its history at our hands; but so 


notable and significant an event cannot be passed over in. 
silence, without an attempt to turn it to profit by extracting 
from it some useful lessons for the future. 

Of the merits of the strike we have little to say ; that it 
was essentially a great mistake is agreed on all hands, except 
among those responsible’ for its initiation—and probably 
they also in their innermost consciousness are well aware of 
the fact, which was sufficiently attested by the strenuous 
efforts of their Trade-Union colleagues to extricate them 
from the quandary in which they found themselves. The 
fundamental weakness of their position was the lack of an 
adequate reason for striking at this time, on a question 
which could not become acute for at least six months—if 
then. They built upon a quicksand, and the inevitable 
failure of their strategy was a foregone conclusion, while 
the tactical error of the lightning strike under such 
circumstances alienated public opinion from the very first. 
On the other hand, the dilatory methods of Government 
departments cannot be held guiltless in the matter, and the 
two aspects of the conflict have been ably summarised by 
Mr. J. R. Clynes, M.P., himself a prominent member of 
the Labour Party, who, in an interview, said :—“ I did 
not approve of the sudden stoppage of the railways, but the 
men, I think, were provoked by the long delays and other 
circumstances which occurred in the last days of the 
negotiations. The lesson of this stoppage is that the heade 
of the Government and the heads of great bodies of 
organised workmen should never act suddenly, but should 
always be willing, if asked, to give a little more time for 
deliberation, especially where the interest and convenience 
of millions of people may be involved.” 

The imperative necessity of patience, deliberation, and 
sincere goodwill on both sides has indeed been amply 
demonstrated by this unfortunate affair; but there are 
other lessons of no less importance to be derived from 
it. The most impressive of these, perhaps, is the wonderful 
composure and adaptability of the British public, which 
when suddenly confronted with the complete withdrawal of 
its principal means of transport simply “carried on” as 
best it could with other means, displaying remarkable good- 
humour and self-control. The sang-froid of the Englishman 
was never more strikingly evinced, and we are proud to 
belong to a nation which comports itself so admirably in a 
great emergency. It is clear from what we have seen that 
the nation cannot be stampeded, and that the possibility of 
a successful revolution in this country is too remote to call 
for further notice. The strike, in fact, which was 
ostensibly an industrial dispute—though Mr. Lloyd George 


plainly regarded. it as an experiment in краш for & 
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sterner struggle—has proved to demonstration that Ше. 
policy of “ direct action is a hopeless one. 

So much for the psychological aspect of the subject. The 
principal Jesson to be derived from its material side, is the 
immensity of the physical and mechanical resources of this 
country, as exemplified in the rapid development of a 
substituted system of transport and the revelation of the 
abundant supplies of food and other necessaries that were 
available. It is clear that, under similar conditions in the 
future, the lightning railway strike has been shorn of its 
terrors, while the enthusiastic response to the call for 
volunteers shows that a strike of transport workers would be 
equally futile. So efficient and satisfactory has the motor 
transport service proved during the strike that it is to be 
continued with a view to relieving the congestion at the 
docks and elsewhere. 

. From the labour point of view, the success with which 
not only road motors, but even the railway services, both 
steam and electric, have been manned, affords a further 
testimony to the adaptability of the Briton, and deals a 
blow to the theory that long training is indispensable to 
the performance of such duties. Granted that long 
training is desirable in the interests of safety and 
efficiency—but, as was demonstrated in engineering work- 
shops during the war, so also in these other róles, it is clear 
that an intelligent man can be quickly trained up to the 
standard at which he can safely be called upon to enter 
upon his functions in actual service. 

All these considerations combine to reinforce our confi- 

dence in the stability of our social system, and its inherent 
strength to withstand any attempt to accomplish its over- 
throw. They will also prove a wholesome deterrent to rash 
and unnecessary dislocations of the industrial machinery 
upon which this country depends for its subsistence. 
In conclusion, we are bound to compliment the Government 
departments and the emergency officials who were suddenly 
called upon to face an unprecedented crisis, upon the extra- 
ordinary efficiency and completeness of the organisation that 
had been prepared and was so quickly developed. The 
ability of the Briton in this capacity was triumphantly 
demonstrated during the war; it was no less conspicuous 
in the conduct of this domestic conflict, and the greatest 
credit is due not only to the organisers, but also to the 
workers who took part in it. 


GERMAN COMPETITION IN A 
FORM. 


NEW 


A NEW form of German competition has arisen both in the 
engineering and other industries as a result of the world- 
wide war and the conclusion of peace, although the new 
method cannot continue indefinitely. In pre-war days we 
had long become familiar with dumping, which can only be 
practised by countries having a highly-protected inland 
market—which permits home manufacturers to charge high 
prices to native customers. The principle of dumping is 
based upon that particular form of production in bulk 
which allows of the sale in the inland market of, say, 60 or 
70 per cent. of the total production at high prices which 
yield large profits on the total output, so that the balance 
of 30 or.40 per cent. can be exported at cost prices or even at 
lower than the cost of production. It is impossible satis- 
factory to meet this kind of competition unless it is 
counteracted by legislative sur-taxes on importe, such as 
those which were first introduced by Canada and since 
adopted by certain other countries, or unless such a 
method is prohibited by international treaties. But this 
system has come to an end in the case of Germany, at least, 


rates of exchange. 


for a long time—a very long time—forward. The circum- 
stances attending the revolution in Germany and the defeat 
of the country in the war, however, have produced a new form 
of competition which is founded upon the depreciation 
of the German currency in international exchange. 

The Germans are in urgent need of foreign exchange in 
order to pay for the acquisition of food products and raw 
materials. In order to obtain this exchange they are com- 
pelled, except in the case of coal, when they have any 
tonnage to export, to sell in German mark currency, and 
they receive payment according to the rate of exchange 
prevailing on the date of payment unless other arrange- 
ments are made. It thus happens, as indeed several cases 
have arisen recently both in Holland and Belgium, that 
machinery and plant have been offered, quoted in marka, at 
prices which are about one-third of those at which British 
firms are able to tender, when the German currency has 
been converted into florins or francs as the case may be at 
the existing rate of exchange. In other words, the Dutch 
and the Belgians are able to purchase at one-third of the 
price charged by British firms owing to the great deprecia- 
tion of the German currency. But the mark will appreciate 
in the course of time, and in the meantime this form of 
competition, whether supported by the German Government 
or not, may be expected to continue. How to meet this 
kind of rivalry, which has now extended also to the 
Scandinavian countries, is à problem which the Chamber of 
Commerce of Stockholm hopes to have solved. 

The Stockholm Chamber of Commerce, at the request of 
the Government Committee on Customs Tariffs and 
Commercial Treaties, which has investigated the question 
of the revision of the Swedish tariff, has sought for and 
obtained the views of representative industries as to the 
future course which, in their opinion, the tariff should 
follow. The report of the chamber deals in particular 
with the engineering industry, and the branch concerned 
with the manufacture of electrical apparatus and instru- 
ments. Speaking on behalf of the former, the report states 
that the present degree of protection afforded by the «4 
valorem duties i8 inadequate, and in some cases purely 
illusory in consequence of the changes in the prices of raw 
materials and the conditions of exchange. "The Chamber, 
therefore, suggests that in the revised tariff the ad valorem 
duties should be adapted according to a constant market 
price, and that a special protective clause should be intro- 
duced which would take into consideration the abnormal 
What this proposal would seem to 
imply is, for instance, that if German machinery were 
offered in Sweden on the basis of the depreciated German 
exchange, the machinery would be liable to a surtax which 
would bring the sale price up to the normal level which 
ша in former peace times. It would certainly 

e а тегу heavy impost, having regard to the 
present very low value of the mark. We merely mention 
this incident as a matter of interest, leaving it to the 
Swedish Government to deal with on its own account. In 
the case of electrical apparatus and instruments, the appre- 
hension prevails that in the new era of peace, makers will be 
crushed by the big works in Germany and the United 
States unless the existing measure of protection is increased. 
The manufacturers, consequently, ask for a rearrangement 
of the ad valorem duties and an advance from 10 to 20 per 
cent. The question of a protective clause for electrical 
apparatus and instruments is not mentioned, although it is 
reasonable to assume that it is intended that such a clause 
would apply also to these branches as well as to the heavy 
electrical and mechanical engineering industries. 


In Italy, as in most countries, one of 


Electrical the pressing questions of the hour is the 
Power from ae 
Belgium coal problem, which is, above all, one of 
to Italy. transport. A somewhat novel solution is 


proposed by Prof. E. Guarini, of Brussels, 
who, we understand, has already submitted it to the 
Belgian and Italian Governments. His proposal is to 
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replace the present railway transport of coal from Belgium 
to Italy by the transmission of the heat energy of the coal 
in the form of electrical energy. According to Prof. 
Guarini’s circular, an agreement exists with Belgium for 
the delivery of 60,000 tons of coal monthly in exchange for 
silk, minerals, and other Italian products, but this quantity 
of coal is insufficient in view of the growing needs of the 
Italian industries, especially until such time as the big 
hydro-electric schemes under consideration in Italy come to 
fruition. In fact, at least a million tons of coal per month 
would be required. The difficulty is one of transport, not 
of labour, and large stocks of coal exist in the mines. 

Prof. Guarini’s idea is to generate electric power in large 
central stations situated in the Belgian coalfields, and to 
transmit from 500,000 to 1,200,000 kw. at a pressure of 
150,000 volts by overhead lines through France into 
Lombardy, a distance of 1,200 km. (746 miles), with 
direct current! Allowing a line loss of 20 per cent., he 
estimates that the amount of copper required for an over- 
head line of 1,200 km. under these conditions would be 
234 kg. per Kw. delivered, at a cost, including erection, of 
1,170 fr., to which he adds 20 per cent. of this sum to 
cover the expenditure entailed for poles, insulators, &c. 
The total capital cost for transmission would thus work out 
at 1,404 fr. per KW. received in Italy. By taking 12 per cent. 
per annum for interest, amortisation, and maintenance, say, 
168 fr. per KW.-year received, reckoning upon a load factor of 
57 per cent., say, 5,000 hours per year, and adding the line 
loss of 20 per cent., he arrives at a total transmission cost, 
in round figures, of 4 centimes per KW.-hour received. On 
the other hand, on the basis of the coet of transport of 
coal in Belgium, at 15 centimes per ton-km., and 2 kg. of 
coal (actual price in Belgium, 50 fr. per ton at the mine) 
per Kw.-hour at the switchboard, he calculates that the 
cost of railway transport of the equivalent amount of coal 
for the same distance would be 36 centimes. Assuming 
half this figure to represent the probable actual cost, he 
finally concludes that the electric transmission would be 
8 centimes, whereas the cost of railway transport would be 
18 centimes—more than double. Prof. Guurini's contention 
is that even if the electric transmission should prove more 
expensive than sending coal direct by rail or by sea, it 
would assist in solving the transport question, and would 
bring about results beneficial to both countries. 

The scheme is, we think, by far the most ambitious 
proposal of its kind that has ever been put forward. 
Ít does not appear from the information before us that the 
сові of the sub-station plant at the receiving end, which 
forms part of the transmission cost, has been allowed for, and 
while there is no insuperable difficulty in generating direct 
current a& 150,000 volta, the enormous power involved 
could not be dealt with in this way without а vast amount 
of experiment and research. If three-phase transmission 
were substituted, this difficulty would be removed, but the 
cost of transmission would be increased. Apart from this 
consideration, however, the construction of the generating 
and converting plant and of the transmission line would 
surely occupy a much longer period than would be 
required to develop the Italian water powers. Unless the 
transmitted power were permanently necessary in addition to 
the local hydro-electric power, it would not be commercially 
practicable to carry out so costly a scheme, and, finally, the 
complicated political questions that would have to be 
settled would throttle it. Still, the proposition is interesting, 
if only on account of its magnitude. 


IN our issue of February 28th, 1919, we 
drew attention to the activity of the 
British Commercial Gas Association in 
connection with the national building schemes, and the 
absence of any like propaganda on the part of the electrical 
industry; we also quoted the report of the Committee 
appointed to consider the construction of workmen’s 
dwellings, in which the advantages of electricity for 
lighting cottages were effectively set forth. 


‘Housing 
Schemes. ! 


Since then the Electrical Development Association has 
taken the field, and we can count upon it to exert every 
effort to secure for electricity that place in the cottage home 
which is its due. But it is not lighting only that we have 
in mind—the advantages of electricity for cooking are 
unequalled by those of any other agency, and to ignore 
them is to injure the interests not only of the industry, but 
also of the workers concerned. Yet in a Manual 
on the Conversion of Houses into Flats for the Working 
Classes," recently issued by the Ministry of Health, we have not 
found one word about the subject, though in the plans pro- 
vided for the guidance of owners and local authorities a 
gas cooker is shown in every kitchen. Why should gas be 
continually forced down the throat of the working man by 
the Government ? 

The lighting, heating, and cooking arrangements in la 
houses converted into flats will have to be drastically 
modified, and electricity lends itself admirably to this 
purpose, while its use would immensely conduce to the 
comfort and convenience of the tenants. The fact that 
electric cooking can be carried on without fumes, odours, or 
rise of temperature in rooms never intended for such a 
purpose makes it an ideal method in this connection, and 
its perfect cleanliness and safety would greatly reduce the 
labour and anxieties of the housewife. Efforts should be 
made to induce the Ministry to realise the facts, and to 
afford special facilities for the adoption of electricity for 
every possible purpose in the home of the worker. 


Nor much has been heard from Mr. 
G. Scott Ram, H.M. Electrical Inspector of 
Factories, during the war, but elsewhere 
in this issue we give an abstract of his report covering the 
four years 1915 to 1918. Naturally, the report is largely 
concerned with the manufacture of munitions and the con- 
ditions under which it was carried on; it is gratifying to 
note that, in spite of the very extended use of electric 
power for this purpose, and the large amount of new plant 
that was hurriedly installed in the factories, new and old, 
in not a single case was any fire or explosion traceable to the 
clectrical installation. Mr. Ram significantly observes that, 
while the national electricity supply scheme may eventually 
lead to great economies, it will be imperatively necessary to 
sanction extensions of many of the existing smaller stations 
in the meantime, if the extended use of electrical power is 
not to be retarded; there are other considerations also 
which will have to be taken into account in this connection, 
as we shall show on a later occasion. 

The firm footing which electric power has secured in iron 
and steel works, where we shall soon see “ everything elec- 
trical,” is the subject of comment. Ав in the case of many 
other new applications of electricity, the dangers which may 
attend its use in the hands of the inexperienced are 
exemplified in the careless arrangement of the high-pressure 
equipment of furnace transformer rooms; but there is no 
need to run these risks, provided that the plant is installed 
under competent supervision. In the early days of electric 
railways many regrettable accidents took place, until the 
staff and the general public learnt to treat live rails with 
respect. Fortunately, the number of accidents recorded has 
been remarkably small; the number of fatalities, it is 
true, is larger than in the previous four-year period, but 
still far less than proportionate to the greatly-extended use 
of electricity, particularly of alternating current, which has 
made great strides during the war. Nearly all the fatal: 
accidents occurred on А.С. circuits, and the great majority 
were on factory premises. We note with regret that in 
half the fatal cases artificial respiration was not tried, 
and in several instances where a doctor was present “ practi- 
cally no attempt was made to revive the patient. This 
indicates that the medical profession generally is woefully 
ignorant on the matter.” This is very sad reading, and we 
trust that efforts will be made, through the medium of the 
medical Press and by other means, to convey to medical 
men correct information on this important subject. | 


Electricity in 
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SOME NOTES ON FAULT LOCALISATION. 


* 


By G. W. 


Mucu has been written on the subject of the localisa- 
tion of faults on underground cables, and this 
matter, which at one time was regarded by many 
mains engineers as somewhat abstruse and highly 
technical, is at the present time rather common- 
place. It is the experience of most mains engi- 
neers that, in actual practice, fault-localisation tests 
are not infallible, and sometimes give erroneous 
results, and it is perhaps for this reason that test- 
ing for cable faults is occasionally regarded as some- 
what of an uncertain or haphazard process, which 
will in eight or nine cases out of ten give good re- 
sults, whilst in the other one or two cases, one is 
let down" hopelessly, and much delay and vexa- 
tion in rectifying cable breakdowns 15 occasioned. 
This view of fault-localisation tests is hardly a sound 
one, for localisation tests are based on elementary 
principles of electrical science, and provided the 
assumptions upon which the method is based are 
valid, and the necessary measurements correctly 
performed, the test is bound to give an accurate 
result. Failure to obtain accurate results in fault 
localisation is due to the infringement of one of these 
two conditions, and hence, in carrying out tests of 
this kind, it 15 important to endeavour, as far as pos- 
sible, to fulfil the conditions for obtaining an accu- 
rate result, and, should it be impracticable to do 
this completely, rightly to estimate the extent to 
which these conditions are infringed in order that 
the probability of inaccuracy in the result obtained 
may be correctly gauged. Localisation tests are of 
a very simple character compared with many labora- 
tory tests, and it is not difficult to devise theoretical 
methods applicable to almost any circumstances at- 
tending a cable breakdown. It is in the accurate 
performance of the test that difficulty is experienced; 
the conditions under which such a test is carried out 
—under a jointer’s tent, and often either in wet 
weather, or with an admiring audience of school 
children not pressed for time—make accurate work 
very much more difficult than in the more favourable 
conditions of the test-room or laboratory. 

The determination of the length of the cable 


under test is usually carried out at the time of the 


test, and in doing this it is advisable to chalk and 
number the successive tape lengths on the ground 
boldlv, as these marks will be useful in locating the 
position. of the fault from the result of the test. 
The length of the cable, as measured, requires to 
be corrected for the joints on the section, the usual 
rule being to allow one yard for each joint. It 
may be remarked that this allowance must be made 
for every service tapping in the case of the outer 
of a concentric main, and also for every inner service 
joint in the case of the middle conductor of a triple- 
concentric cable. Allowance must also be made for 
the testing leads if necessary, but it is usually pos- 
sible so to arrange the test that the equivalent length 
of these leads in terms of the faulty cable need not 
be allowed for. The result of the corrections is to 
give a fictitious length to be used for purposes of 
calculation, and it must be borne in mind that the 
distance of the fault as found bv the test is also 
a fictitious one, this distance having to be corrected 
for joints in order to obtain the actual number of 
vards from the testing position to the fault. This 
will be made clear bv à consideration of fig. 1. 
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which represents a Jength of 100 vards of cable, in 
which there 15 a joint every 20 vards, the testing 


STUBBINGS. 


wires at each end being attached to a fitting in a 
disconnecting box. The lower figures give the 
actual distances in yards from the testing position 
A, the upper figures giving the fictitious or '' equi- 
valent '" distances used in the calculations. If the 
result of the test gave the position of the fault as 
82 yards from A, it is seen that the actual position 
will be two yards to the left of joint r, or 78 yards 
only from A. 

It has been frequently pointed out that in tests 
carried out according to the bridge method, the 
leads connecting the cable loop to the bridge should 
be in the slide wire arms. The slide wire used is 
generally 1,000 mm. long, and if each half of this 
wire be reduced by a length equal to the equivalent 
length of the connecting leads in terms of the wire, 
the nominal value of the slide wire circuit remains 
1,000 mm., and calculations are simplified. Even 
if the length of the slide wire is not so reduced, the 
additional calculation can easily be performed men- 
tally. Ifen is the equivalent length in millimetres 


of slide wire of each of the testing leads, and x is 


the position of the movable contact which gives 
equilibrium of the bridge, the factor by which the 
length of the faulty cable must be multiplied to give 
the distance of the fault from the testing position 
is (x--9)/(1,000--2n). This expression is nearly 
equal to (x + п) /1,000 x (1 —252/1,000), and the actual 
factor required can be found mentally from x, by 
adding to it the equivalent length of one testing 
lead, and subtracting the same percentage as that of 
the resistances of the two leads to that of the slide 
wire. If, for example, x is 564, and n is 3, the 
mental calculation will be 564 3 - 0.564 6, or 

Care must be taken in making up cable loops for 
localisation tests that the faulty and sound cables 
are either connected together without appreciable 
resistance, or, what is almost as good, that allow- 
ance 1s made for the resistance of the connection. 
A piece of 7/22 cable seems to the uninitiated to 
make a very good connection between two adjacent 
fittings in a disconnecting box, but when it 1s con- 
sidered that the resistance of 3 in. of cable of this 
size 15 equal to that of 24 vards of 0.15, and that. 
moreover, the customary allowance of 1 yard should 
be made for each clamped connection, it will be 
understood that neglect to make the necessary 
allowance of 44 yards in the loop will introduce 
considerable inaccuracv when a fairly short length 
of cable is being tested. 

Fall of potential tests are usually in greatest 
favour in direct-current systems, owing to the ease 
with which current can be obtained from the mains 
for testing purposcs, by the use of a bank of lamps. 
In these tests it is usually assumed that the current 
15 constant throughout the test. This assumption 
is usually a fairly legitimate one, especially if the 
fault be a low-resistance one, and it be possible to 
use a small testing current. In this case any small 
variations in the resistance of the fault will not, 
owing to the relatively high resistance of the test 
lamp, cause much variation in the total resistance 
of the circuit. There is, however, one case in 
which the assumption of a constant current during 
the test may not be justified. this being that in which 
two testing leads from the testing position to the 
far end of the cable are utilised. When this is the 
case, it is well known that the testing current can 
be taken to the remote end of the faulty cable by 
one wire, the other wire being utilised as a pilot 
wire for the testing instrument. In these circum- 
stances, if the length of cable being tested is con- 
siderable. and the testing cables be of small cross 
section, the resistance of the wire conducting the 


Vol. 85. No. 2,185, Ocrossr 10, 1919.] THE ELECTRICAL REVIEW. 453 


current to the remote end of the faulty cable may 
be sufficient to cause an appreciable difference be- 
tween this current and that which is fed into the 
other end. Moreover, if the faulty cable be of small 
cross section, and of considerable length, the resist- 
ance of the path of the current from one end of the 
cable to the fault will generally be different from 
that from the other end, and this difference may also 
introduce a variation in the testing current. The 
further possibility of variation in the supply voltage 
has also to be kept in mind. The way to ensure 
accuracy in fault localisation by the fall of potential 
method is to have an ammeter in circuit with the 
bank of lamps supplying the testing current, and to 
take simultaneous readings of the ammeter and the 
millivoltmeter. Any variation in the current can 
then be easily allowed for, and provided the equiva- 
lent length of the faulty cable has been correctly 
determined, the result of the test is certain to be 
accurate. 

Bridge tests for fault localisation have the advan- 
tage that they are not susceptible to inaccuracy 
through variation of the resistance of the fault. 
Bridge tests can be arranged with the fault either 
in the battery or in the galvanometer circuit, and 
when using current from direct current mains are 
very convenient, giving very trustworthy results, 


provided a suitable cable loop is obtainable, and that. 


the resistance of the slide wire is of the same order 
as that of the loop. The ideal cable loop is one in 
which the sound cable is of the same cross section 
and length as that of the faulty cable—such con- 
ditions being realised in the case of an outer fault 
on a concentric cable. If a cable of different cross 
section has to be used to complete the loop, the 
bridge will be more sensitive if this cable be of 
larger cross section than the faulty cable. The use 
of a cable of different cross section, for a loop test, 
always, however, introduces possibility of error, in 
that the ratio of the resistances per yard of the two 
halves of the loop is rarely known with certainty. It 
may be well to say that it is perfectly simple to elimi- 
nate from the test the uncertain equivalent length of 
the return cable, by making a loop test from each 
end of the faulty section—using the same loop in 
each case. If a and b be respectively the factors of 
the length of the cable loop giving the distance of 
the fault from the first and second testing positions, 
x the distance from the first position, / the length 
of the faulty cable, and m the unknown equivalent 
length of the return cable, we have х =а/(1+ m), 
and l-x=b/(l+m). From these two equations 
we obtain at once x / (a b), in which expression 
m, the unknown length does not appear. Unless 
therefore the return cable is large compared with 
that under test—in which case a small error in calcu- 
lating its equivalent length will obviously not greatly 
affect the accuracy of the final result—or the respec- 
tive cross sections are known with a good degree of 
certainty, it is always advisable to carry out the 
duplicate test, and so eliminate the uncertain quan- 
tity. When conducting bridge tests, and the testing 
current is taken from the mains, it is well to limit 
this current to the smallest amount possible. The 
contact resistance of the slider with the wire is fairly 
high, and any appreciable sparking will soon burn 
and pit the wire sufficiently to impair the uniformity 
of cross section upon which the accuracy of the test 
depends. The condition for maximum sensitiveness 
of the bridge is a point that is often overlooked. This 
condition has been referred to above, and if the 
difference between the resistances of the two circuits 
be considerable, it will be found that the galvano- 
meter does not respond well to small variations in 
the position of the movable contact, a state of affairs 
making accurate localisation. impossible. 
slide wire were either of very much higher or very 
much lower resistance than that of the cable loop a 
variation of the position of the movable contact over 
the entire range of the slide wire would produce 
practically no deflection of the galvanometer. 


If the 


Fault-localisation tests оп  alternating-current 
networks are considerably more troublesome than 
those in direct-current areas, in that current for 
testing purposes has to be obtained from a battery 
brought to the job. Special batteries for this pur- 
pose are usually kept at the works, but it not in- 
frequently happens that when they are required for 
testing purposes they are badly in need of charging. 
Every care should be taken of these testing batteries, 
and they should be charged and discharged regu- 
larly, a duplicate set being provided that this may 
be done. Much delay in rectifying a cable break- 
down in an alternating-current area can be caused 
by lack of care in attending to the testing batteries. 

In view of the low voltages available for fault 
localising tests on A.c. networks, the methods in 
which the testing current is passed through the 
fault cannot so frequently be applied as in direct- 
current systems, owing to the fact that with these 
low voltages it is often impossible to pass sufficient 
current to obtain good readings. In these circum- 
stances it becomes necessary to resort to the methods 
in which the fault is in series with the galvanometer. 
Since there is always a small E.M.r. in the fault it 
is necessary, in bridge tests, to balance to a false 
zero. There is accordingly introduced into the test 
an additional possibility of error. In a fall of poten- 
tial test the E.M.F. in the fault can be eliminated 
by reversing thé direction of the current in the loop, 
taking readings of the instrument before and after 
reversal. The mean of these readings will give the 
true fall of potential required. Unless the instru- 
ment is of the central-zero type, it will be necessary 
to reverse the connections to the instrument simul- 
taneously with the reversal of the current in the 
loop. It is always advisable, however, to endeavour 
to obtain sufficient current through the fault, either 
by breaking it down or by the provision of additional 
battery power, to arrange matters that the galvano- 
meter or millivoltmeter is connected across the 
cable loop. 

Concentric cables are used for high-tension feeders 
for single-phase systems, and frequently for two- 
phase schemes, the outer of the cables being earthed 
at the generating station. This system of distribu- 
tion has the great advantage that the outer conduc- 
tor of the concentric cable also serves as a kind of 
test sheath, by which the state of the insulation of 
the live conductor can be gauged. A low test of the 
outer insulation will not indicate usually the fact 
that a breakdown is imminent, since a total failure 
of this insulation would not affect the supply. Such 
a low test, however, gives timely warning of what 
would be a future fault on the inner conductor. It 
is, however, by no means an easy matter to locate 
a high-resistance fault on such a feeder. To break 
this fault down completely would be an easy matter, 
but such a procedure might probably destroy the 
insulation of the inner conductor, and not only put 
the cable out of commission, but also do away with 
the advantage of a sound inner to serve as a return 
in the cable loop. The best method of dealing with 
such a case appears to be the use of the fall of 
potential test by making the concentric feeder a 
cable loop, and passing as large a current round 
the loop as means will permit—up to the carrying 
capacity of the cable. Since such a test will usually 
be carried out at the central station, means for 
obtaining a considerable direct current will probably 
be at hand. With a fairly long cable loop and a 
sufficiently high current it will often be possible to 
obtain a sufficient drop to give fair readings on a sem 
sitive instrument, even through a fault of as high a 
resistance as 50.000 ohms. With a cable loop formed 
by 500 yards of 0.1 sa. in. concentric cable, a current 
of 50 amps. will give a total drop of 12 volts. With 
this voltage the sum of the currents in the testing 
instruments when connected to the two ends of the 
loop will, with a fault of 50,000 olims resistance, be 
240 microamperes. With a total drop as high as 
12 volts the effect of any E.M.r. in the fault will be 
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negligible. It is barely necessary to say that, when 
carrying out a test of this kind the insulation resist- 
ance of the source of testing current must be of a 
very much higher order than that of the faulty cable. 
Tests for locating short circuits on a concentric 
cable without an independent return cable for a loop 
illustrate the necessity of ascertaining how far the 
assumptions upon which the legitimacy of the test 
is based, are justified. The simplest test of this 
kind, where there are tappings of the cable available, 
is to pass a constant current through the fault from 
one end of the main, and to ascertain the voltage 
between the two conductors at the testing position, 
at the far end, and at a tapping where the voltage 
is intermediate between those at the ends. On the 
assumption that the resistance of the fault remains 
constant, it is possible from the data observed, and 
from the distance of the tapping used from the test- 
ing position, to obtain the drop per yard in the 
cable, and the total drop from this position to the 
fault, from which the distance of the fault can imme- 
diately be calculated. Constancy of fault resistance 
is, however, not usual, and if this resistance var 
much the test will be valueless. The test should, 
therefore, be so arranged that this degree of con- 
stancy is kept under observation, and this can be 
done either by using a battery of fair capacity in 
series with a resistance of negligible temperature co- 
efficient to supply the testing current, when the read- 
ing of an ammeter in circuit should remain constant 
if the fault resistance does not vary; or by keeping 
the testing current constant by regulation, and hav- 
ing an instrument connected at the far end of the 
cable, whilst the other two readings are being taken, 
so that the constancy of the агор across the fault 
may be observed. ith regard to this method of 
locating short circuits, it may be worthy of note 
that should there be found no service tapping that 
will give a reading intermediate between the’ two 
others, this will indicate that the fault is between the 
testing position and the first tapping. If the test 
is repeated from the other end of the cable a suitable 
intermediate point can obviously be obtained. 
Faults in which the cable is burnt completely 
asunder cannot usually be localised with any degree 
of accuracy, excepting in circumstances where the 
inductive method is applicable. In other circum- 
stances the best that can be done in the way of 
testing is to rely upon readings obtained at service 
tappings. If the cable has burnt itself clear, and 
will stand the supply voltage, the burn-out can be 
located to a length between two services by testing 
with a lamp. If the ends of the cable are earthed, 
it is sometimes possible, by passing as heavy a cur- 
rent as practicable into the faulty main to locate 
similarly by testing with a millivoltmeter at services. 
This test will be indefinite, however, in that it may 
not be certain when the fault has been passed, unless 
precautions are taken to prevent any small voltage 
appearing on the portion of the main not carrying 
current. The simplest way to prevent this is to 
connect the far end of the faulty main to earth, 
also short-circuiting all conductors in the case of a 
concentric or multicore cable. If this precaution 
be taken the position of the fault should be obtained 
to a length between two services. 
Fault-localisation tests are carried out under the 
worst possible conditions, and are not made easier 
hv the fact that usually time is a most important 
consideration. Whatever be the urgency of ihe 
particular case, if a test is to be attempted, the test 
itself should not be hurried, and every possible care 
should be taken to ensure accuracy. It should be 
remembered that if an erroneous result is obtained. 
not only is the time spent on the test absolutely 
wasted, but further loss of time is occasioned by a 
fruitless search for the fault at the wrong place. 
The need for accuracy applies as much to the actual 
calculations as to the measurements and readings. 
The writer has found it advisable to work out all 
results arithmetically, and if possible to get the cal- 


culations checked. The slide rule is an exceedingly 
useful device, but, unless it is in constant use, 1S 
liable to give wrong results even in the hands of the 
best of men. 

Although it is good practice, and the mark of an 
efficient mains engineer to attempt a localisation 
test in the majority of cases of cable breakdown, 
it by no means follows that a test should 
invariably be made before cutting. The advis- 
ability of testing depends upon a variety of 
circumstances, chief amongst these being the 
accurate result, and the time taken to perform 
the test. In the case, for instance, of a distributing 
main supplying a large number of consumers, it is 
usually advisable to cut pretty freely in order to 
restore the interrupted supply to as many premises 
as possible. Whilst a test is being performed, and, 
indeed, whilst the testing gear is being brought 
from the works the jointers are at a standstill, and 
nothing is being done; on the other hand, the first 
cut will enable one half of the consumers on the 
main to use their lights. The reaction against the 
cut and try again ’’ method of fault localisation 
in vogue in the early days of electricity supply has 
in many instances engendered a feeling that a locali- 
sation test should be attempted in all circumstances. 
Although the old method is a barbarous one, there 
are many cases in which it is the best, at any rate 
till the faulty length is so far reduced that the num- 
ber of consumers deprived of their light is sufficiently 
small to be unimportant. The question as to whether 
or no a test should be attempted is one that must 
be decided by thé engineer at the time, and this de- 
cision, moreover, must be made promptly. Once 
а course of action 15 decided upon, it must be carried 
out with vigour, determination, and without mis- 
givings as to its soundness or advisability. 


A D.C. TESTING BOARD FOR AN ELECTRICAL 
REPAIR SHOP. 


By JAS. WALKER. 


THERE is an old saying that as regards boots the worst- 
shod man is the cobbler himself; out the same saying 
could quite well be applied to the workshops of other 
trades, and none more so than electrical repair shops. 

How often does one find, for instance, that to get a 
portable lamp tried for light or a cartridge fuse tested to see 
if it has blown or not, a great deal of time is lost by not 
having ready means available to make these tests. Then, 
again, а motor is sent out to a contractor’s shop for repairs 
to the armature or field coils, and when ready for test the 
sender’s engineer is usually called in to witness the test run. 
What the writer usually finds on these jobs is a conglome- 
ration of cables lying on the floor, several valuable instru- 
ments likewise, plenty of oil floating about, and a few bare 
Joints to take up one’s attention. All are necessary, no 
doubt, but none are in their proper place. This state of 
affairs applies to factory repair shops as well as contractors’, 
and this, coupled with the fact that very often small arma- 


tures are to be seen lying on a heap of bolts, screws, tools, 


&c., on the benches, does not tend to give one a favour- 
able opinion of the quality of work turred out in these 
shops. 

In all the visits to electrical shops in public works and 
contractors' shops which the writer has had to undertake in 
the course of his duties, only in a few instances has it been 
noticed that an attempt has been made to rig up some kind 
of arrangement for testing purposes. None, however, have 
embraced the most essential connections and instruments 
required to carry out every-day tests, off one common 
board. 

It is, therefore, with the feeling that the board described 
and illustrated below will be of interest to readers, that 
these lines have been written. 
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The board shown in the illustration has been made up 
to enab!e the every-day tests to be carried out without 
anything further to do than to connect the leads of the 
apparatus to be tested. The uses to which the board can 
be put are, to test single lamps, portable lamps fitted with 
adaptors or with plugs, apparatus in series with a lamp, 
armatures for drop test, to pass current up to 8 amperes, 
or up to 120 amperes, and for charging accumulators. 

The mountings are usually found ont of commission in 
electrical repair shops, and comprise :—Two S.P. circuit 
breakers, A A, with their no-volt coil resistances, B B, which 
may not be required, ammeter c up to 20 amperes, ammeter 
D up to 120, voltmeter E reading voltage of supply, in this 
case 230, slide wire resistance F, 5-amperes socket G, batten 
holder н, two small terminals 11, three main terminals 
Ju Ji, J, and two ammeter cut-outs Кү, K, and two fuses т, L. 


А D.C. WoRKsHOP TEST PANEL. 


The slate panel on which all are mounted is part of an old 
fused panel, the old holes being plugged up and black 
varnished all over. The board measures 48 in. x 20 in. 
x 1} in., and is mounted on an iron frame made of 2 in. 
X 4 in. stuff, and projects 4 in. from the wall. 

When testing a motor or other apparatus which requires 
between 20 and 120 amperes, the smaller ammeter should 
be cut out by means of plug K,, but when requiring up to 
20 amperes only, the larger ammeter can either be cut out 
or left in circuit, as desired. To obtain the highest 
amperage the terminals J, and J, are used, and for the 
smaller amperage J, and J, The amperage available 
between the two latter terminals depends, of course, on the 
sliding resistance obtainable. The one fitted on the board 
here illustrated passes a maximum of 8 amperes. 

The board has proved to be very convenient, and well 
worth the time spent on fitting it together. 


Finland’s Potential Water Power.—In view of the 
shortage of fuel throughout Europe, and the important part which 
the British electrical industry may hope to play in establishing 
hydro-electric systems, some figures in regard to the water power 
of Finland are interesting. Out of a total estimated water power 
of 3,000,000 H.P. at average water level, specialists consider about 
1,050.000 H.P. to be of direct use for industry. Of this, only 
150,000 H. p. is at present utilised, thus leaving considerable possi- 
bilities of development. 

Of the 79 waterfalls in Finland with potential capacities of 
horse-powers from 5,000 to 300,000, 42 range from 5,000 to 
20,000 H.P.; 25 from 20,000 to 50,000 H.P.; 6 from 50,000 to 
о H P.; and 6 from 100,090 Н.Р. to 300,000 H.P.— Bulletin of 
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cleaning it. 


FUEL ECONOMY IN GERMANY. 
By COSMO JOHNS and LAWRENCE ENNIS. 


(Abstract of paper read before the IRON AND STEEL INSTITUTE.) 


THIS report is a statement of facts and inferences based on 
observations made in the occupied territories on the left bank 
of the Rhine by the authors, when members of a Commission 
appointed by the Government to investigate the German iron 
and steel industry in the occupied territory. 

_ The problem of fuel economy in the iron and steel industry 
18 not completely envisaged until it is realised that pig iron is 
not the only useful product of the blast-furnace. The gas pro- 
duced in such prodigious quantities is, when properly 
cleaned, the ideal fuel for internal-combustion engines. The 
combustible gas must be produced, and is as much а product 
of the furnace as the pig iron. It is in the direction of 
utilising to its fullest possible extent the fuel-gas produced 
that progress in fuel economy lies, and it is here that German 
practice has concentrated its efforts. 

There was evidence in every place we visited that the im- 
portance of the effective cleaning of the gas was fully realised, 
and effective cleaning begins after the gas leaves the ordinary 
dust-catcher. We did not observe a single instance where un- 
cleaned gas was used for stoves or boilers. Some system— 
wet or dry—was almost always used to reduce the dust 
content of the gas to about 0.1 gramme per cu. metre 
before it was used for any heating purpose whatever. The 
second cleaning for such gas as was used in internal-com- 
bustion engines was almost invariably accomplished ‘by 
Theisen washers. These not only reduced the dust content 
to froin 0.001 to 0.003 gramme per cu. metre, but also setved 
to cool the gas. | 

Nothing that we saw during our visit was more suggestive 
or instructive than the use made of large gas-engines. The 
large central stations with ten, twelve, or more gas-engines of 
from 1,500 to 5,000 н.Р. visited at so many works were 
eloquent testimony to the value of the internal-combustion 
engine for the utilisation of fuel-gas. Blowing-engines for the 
blast-furnaces, for the Bessemer converters, and for the 
generation of electric power were nearly always gas-driven. 
The more modern the works, the more were large gas-engines 
used. For the units favoured in iron and steel works for 
blowing-engines or electric generators the gas-engine is not 
only the most efficient, but it uses the fuel-gas that is nor- 
mally. and necessarily produced by tho blast-furnace—a fuel 
on which the only real cost incurred is that for collecting and 
Starting with the cleaned gas the alternatives 
are steam-ralsing and using the steam in turbines, or using 
the gas in internal-combustion engines. The overall efficiency 
from fuel to power generated is greatly in favour of the gas- 
engine. The large installations in nearly every works we 
visited were convincing proof that the large gas-engine using 
cleaned blast-furnace gas was a reliable prime-mover. The 
table at the end of this report shows the installations of large 
gas-engines at works. It is by the fullest possible use; of 
blast-furnace gas in large gas-engines for the compression of 
air for blast-furnaces and Bessemer converters and the 
generation of electrical energy for transmission to rolling- 
mills, and other steelworks’ plant, that fuel economy can be 
secured, for in this way, and this way only, can a consider- 
able surplus of gas be obtained for such steam-raising as may 
be found necessary, and for furnace-heating. This was the 
policy of the works we visited, and the more modern the 
works, or the more recent its reorganisation, if an old one, 
the more completely was it carried out. The gas-driven 
electric generators do not respond to the fluctuating demands 
from the steelworks, and the usual practice was to install 
some steam-turbine-driven generators to assist the gas-driven 
generators, and thus form an elastic combination. But the 
gas-engine was the predominant partner. At the Volkingen 
works in the Saar Valley a waste-heat boiler had been in- 
stalled to utilise the sensible heat of the exhaust gas of a 
3,000-H. P. gas-engine, and so successful had been its perform- 
ance (said to be 13 cubic metres of water evaporated at 15 
atmospheres pressure with considerable superheat) that a 
second boiler was being put down. This example was con- 
vincing evidence that effective use can be made of the heat 
in the waste gases from large gas-engines. If at the same 
time the cooling water of the gas-engine were used as feed- 
water for the waste-heat boiler, we should have a combined 
efficiency unapproached by any other prime-mover. That 
this is the direction in which further economy in the con- 
sumption of fuel can be obtained is clear. The more the gas: 
engine can be utilised for power and air blast production, and 
the less the call on gas- or coal-fired boilers, the greater will 
be the economy measured in fuel consumption—írom ore to 
finished steel—per ton of product. 

The rolling-mills and auxiliary machines are large con- 
sumers of power, and therefore of fuel. The internal-com- 
bustion engine, despite its high thermodynamical efficiency, 
is not available, owing to its proved inability to meet, when 
directly coupled, the rapidly fluctuating demands of a rolling- 
mill. 'The electric motor helps to get over the difficulty to a 
considerable extent, for the central power-station, with its 
as-driven generators and steam turbines, has less violently 

uctuating demands to deal with. It would, we consider, be 
generally agreed that mills of 36-in. diameter and under can 
be economically driven electrically, while for the smaller 
machines electrical power would always be preferred. It is 
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when the large blooming-mills come to be considered that 
diversity of opinion will become apparent. The weight of 
evidence, as shown by current practice, was distinctly against 
the electrical driving of such large mills under the conditions 
that prevail in the areas visited, but the objections seemed 
largely based on the rapid and considerable variations in the 
power consumption of such large mills. This rapidly varying 
load would perhaps impose too heavy a burden for the power- 
station of a single works to carry, but the linking-up of 
neighbouring power-stations, such as we found was the case 
in Luxemburg, would be an obvious remedy. At the great 
Hagondange works completed by Thyssen, near Metz, just 
before the outbreak of war, the steelworks is completely 
electrified and the large blooming-mill has a 16,500-н.р. motor 
at each end of the rolls. We must, however, put on record 
the fact that the majority of mills we saw were steam 
driven. 
The electrostatic process for the precipitation. of dust or 
fume was devised by Prof. Cottrell to remove the flue dust 
or fume in the voluminous output of waste gases in certain 
non-ferrous smelting operations. Once its virtues were recog- 
nised its adoption made remarkable progress, and the days 
of the old bag systems for filtering the dust from the gases 
seem numbered. The bag system is expensive to erect and to 
maintain, It is but natural that the- application of the 
Cottrell system to the cleaning of blast-furnace gases was 
suggested, and it is understood that experiments are in pro- 
gress in England. If successful, there should be a wide field 
open for a system with so many advantages. It would still 
be necessary to use a final washer, such as the Theisen, for 
the cooling, if not the cleaning, of the gas used in the internal- 
combustion engines. А further àdvantage would be that 
there would be no considerable cooling of the gas used for 
stove heating or boiler firing, except that lost in transmission. 
Our conclusions may be summarised as follows:—(1) The 
blast-furnace gas should be cleaned, without loss of eensible 
heat, if the conditions render it possible, until the dust con- 
tent is at least as low as 0.1 gramme per cubic metre. It is 
only when this has been done that the gas can be used 
economically for any purpose in iron and steel works practice. 
Gas intended for use as fuel in internal-combustion engines 
should of course be still further cooled and cleaned. (2) All 
power, whether compressed air for blast-furnaces or con- 


of the fire-tube, not water tube, type. 


verters, or electric energy, should be generated in gas-driven 
prime-movers with only such steam turbines as are found 
necessary to deal with fluctuating loads. As much steam as 
possible should be furnished by waste-heat boilers attached 
to the large gas-engines. These waste-heat boilers should be 
(3) If the linking-up 
of the power-stations of neighbouring works is possible, then 
the whole of the steelworks should be electrically driven. 

These three conclusions would reduce the number of steam 
boilers to a minimum. The great works at Homécourt, just 
inside the old French frontier not far from Metz, only used 
about 40 tons of coal per twenty-four hours before the war 
for its large output. Here we have an actual example of a 
negligible coal consumption. The coke used in the blast- 
furnaces produced enough gas to furnish practically all the 
other fuel required in the iron and steel works. It is not 
always recognised that the modern blast-furnace is the most 
efficient gas-producer in existence to-day, and that the gas 
produced is the ideal fuel for the most efficient t of prime- 
mover that we have available. In a district where there 1s 
a large demand for electric energy, it might be profitable 
for the steelworks to sell it and use solid fuel in the works 
for heating or steam raising, but this would depend on the 
local demand, and its expediency would be decided by local 
conditions. 


EXAMPLES OF INSTALLATIONS OF LARGE GAS ENGINES. 


Gas driven. 
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Steam plant additional in all cases. 


THE BRITISH ASSOCIATION.—V. 


The Three-Electrode Thermionic Valve as A.C. Generator. 
By Prof. C. L. Fortescue. (Abstract.) 
Section G.—Engineering. 


THIs paper deals mainly with work done during the war in 
the W/T Department of H.M. Signal School at Portsmouth, 
which constitutes the instructional and experimental centre 
for all matters кошш to naval wireless telegraphy. The 
paper has been prepared in collaboration with-the Superin- 
tendent of Signal Schools and his staff, has been submitted to 
the Admiralty, and is now published with the Board’s 
approval. 

Thermionic waves were used in the Naval Service for the 
generation of high-frequency currents of small amplitude for 
reception by the '' heterodyne or beat method in 1914. De 
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Forest's ‘‘ audion " valves were used, and the circuits were 
made up from existing Naval Service apparatus. Later sets 
used for the same purpose were made by the Marconi Co., 
the valves employed being those designed by Capt. H. J. 
Round. In both cases the maximum high-frequency current 
was in the neighbourhood of 50 milliamperes. 

During the spring of 1915 experiments were carried out 
with a transmitting valve of Capt. Round's design. At about 
this time the French too were experimenting with valve trans- 
mission. Towards the end of 1915 some transmitting valves 
of the '' Oscillion °’ type were obtained from America by the 
Admiralty. But the uncertainty of the supply and the still 
far from perfect results obtained made it evident that the 
requirements of a Naval W/T set using transmitting valves 
could not yet be met. In the spring of 1916 a '' Pliotron " 
valve, made by the American General Electric Co., was pur- 
chased by the Admiralty for experimental work. This valve 


but for one small defect was probably the equal of any valve 
made up to the end of 1918. . 

It was recognised that although the Pliotron salven M. then 
developed could not be manufactured on a scale sufficiently 
arge to meet naval requirements, and exhaustive trials and 
experiments were continued by the experimental W/T staff of 
H.M.S. Vernon. The results of these experiments together 
with the information already published in the technical and 
scientific journals (principally American) enabled a fairly coin- 
plete theory of the action of both the circuits and the trans- 
mitting valves to be worked out. This theory has formed the 
basis of all the subsequent designs. 
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Early in 1917 the ſirst attempts were made to manufacture 

transmitting valves in this country to meet naval require- 
ments. This attempt was undertaken by the General Electric 
Co., at Hammersmith, in collaboration with the naval experi- 
mental W/T staff. 
By a fortunate coincidence, the construction of these valves 
just preceded an urgent demand from the Grand Fleet for a 
valve transmitting set. ‘the designs were worked out and 
eight sets were put in hand in the W/T workshops in H.M.S. 
Vernon. The first two of the sets were dispatched to the 
Grand Fleet on the might of Good Friday, 1917, within six 
weeks of the demand for the sets arising. 

The success of the first valve transmitting sets in the Grand 
Fleet led quickly to the demand for other sets of great power. 
In the autumn of 1917 a larger set was designed to work 
from the power supply of existing spark apparatus. The 
apparatus was being fitted in ships as it became available 
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throughout the whole of the summer of last ert To a great 
measure the success of this set was due to the type of aerial- 
tuning inductance employed. This coil was designed by the 
W/T staff at Portsmouth primarily for use with Poulsen arc 
eets. Whilst the parts of this more powerful eet were Send 
manufactured, yet higher power sets were being experimen 
with for use on board ship and in the Admiralty shore 
stations. | 
Wireless telegraphy and telephony do not constitute the only 
spheres of utility of the three-electrode valve as an alternat- 
ing-current generator. For laboratory and testing purposes 
it is rapidly taking the place of all other sources of a.c. where 
frequencies above about 200 cycles per second are required. 


Characteristic curves showing the control exercised by the 
grid electrode are given in fig. 1, where the valtage of the 
grid with respect to the filament is plotted horizontally and 
the current at the positive electrode is plotted vertically for 
three different values of the steady positive voltage applied 
to that electrode. With the grid 400 volts or more negative 
to the filament, it is only with high voltage on the positive 
electrode that the current at this electrode is appreciable. 
As the grid becomes in turn less negative and then moderately 
positive, the current at the positive electrode gradually in- 
creases to а more or less clearly defined maximum value. 
This maximum value corresponds to the total rate at which 
the free electrons are emitted from the filament, and the 
hotter the filament is, the greater will be this rate of emission 
and the greater will be the maximum value of the current. 
After this maximum has been reached any further increase 
of the positive voltage of the grid will lead to a decrease of 
the current at the positive electrode because of the diversion 
M spprecisble proportion of the electron stream to the 
grid itself. | 

With bad proportioning of the circuit and the valve, the 
current ponora may reach a stable maximum value long 
before the possible maximum power output from the tube 
is attained. Bad design of this kind leads to the use of 

y е and expensive valves. | 

Referring to the simple circuit arrangement, fig. ‚2, in 
the course of one cycle of the oscillating current in the 
capacity-inductance circuit, the effective voltages both between 
the grid and the filament and between the positive electrode 
and the filament, are varying. In fig. 3 the variation of these 
two voltages is plotted for one cycle in the correct relative 
phases to the current in the inductance; the positive direction 
of the current in the inductance being from the point a to the 
point o, and on to the point b (fig. 2). With regard to the 
tube the positive directions for the voltages at both the 
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positive electrode and the grid is when the filament is 
negative. In order to determine the nature of the current 
in the part ob of the industance L it is necessary to refer to 
the characteristics of the valves. These may be plotted as 
In fig. 1, but are preferably drawn out as in fig. 4, adopted 
In H.M.S. Vernon in 1915, where the voltage at the grid is 
plotted horizontally, the voltage at the positive electrode 
vertically and the current at the positive electrode is drawn 
ın аз & series of contours of constant current. 

The first point of the cycle of fig. 3 is a point where the 
Voltage at the grid is a maximum and that at the positive 
electrode a minimum. This will correspond to а point P in 
fig. 4. After one quarter of a cycle has been passed through 
the Voltage ht hoth the grid and the positive electrode will 
be at the Hor ina values as maintained by the batteries. 
This state eartesubuds to the point x of fig. 4 (which also 
corresponda the point x, fig. 1). After one-half cycle 
has been passed through the point o, fig. 4, will have been 
reached. After three-quarters of s cycle a return is made 
to the point x, and back again to the point P on completion 
of the whole cycle. Since the alternating components of 
the voltages in fig, 3 differ in phase by 180 deg., the points P, 


x and Q, fig. 4, will lie on a straight line, which has been 


called the “oscillation line." Tbe way in which this line 
cuts the contours in fig. 4 shows the variation of the current. 


in the part ob of the inductance L. This variation has bee 
plotted in fig. 5 in its correct phase relation to the current in 
the inductance. It will be seen from an inspection of the 
second curves of буз. З and 5 that the alternating component 
of the current flowing in at o and out at b (fig. 2) is opposite 
in phase to the alternating component of the voltage between 
these two points. The conditions chosen for the diagrams 
represent, therefore, a supply of alternating power to the 
inductance. Had tbe oscillation line been drawn as in fig. 6, 
the phase of the current would have been reversed, and 
power would have been abstracted from the circuit. One 
condition necessary for the building up of a small incipient 
oscillation is, therefore, that the oscillation line should lie 
as in fig. 4, and not as in fig. 6. | 

The average current taken from the supply is 4 1, at the 
steady voltage v.. Hence the efficiency of the valve, neglect- 
ing the power supply to the filament, is 50 per cent. This, 
however, is by no means the highest ble efficiency. Any 
arrangement of the valve and circuit that leads to an irregular 
wave of current giving a considerable power to the circuit 
but having at the same time a low arithmetic mean will give 
а much higher efficiency than 50 per cent. If a steady 
negative voltage із applied to the grid so that the midpoint 
of the cycls Js towards the bottom of the characteristics, 
efficiencies as high as 75 per cent. can be obtained. А 
battery may be used for this purpose, but the circuit shown 
in fig. 7 is preferable, where the small rectified current from 
the grid passes through the resistance B, and so automatically 
maintains the grid at a negative voltage depending upon the 
amplitude of the oscillations. 

Most of the valve-transmitting sets in the Naval Service 
have been designed to work as far as possible from the power 
supply of existing spark telegraphy sets, which eupply is in 
the form of a H.T., single-phase, 4.C., of frequency from about 
100 cycles per second upwards. To use this supply it is 
necessary to fit rectifiers which will convert the А.с. into a 
D. C. supply. The rectifiers used are two electrode valves 
differing from the three electrode valves only in that the 
grid electrode is omitted. Fig. 8 shows a simple method of 


connecting up a two-electrode valve for this purpose. During 
the half-cycles when the positive electrode P js positive to 
the filament, negative electrons are drawn from the filament. 
During the other half-cycles no reverse current can pass. 
Consequently there is a deficit of negative electrons on the 
plates of the condenser connected to the filament of the valve. 
The terminals of the condenser c can then be used as а D.C. 
supply. By increasing sufficiently the capacity of the con- 
denser the uniformity of the D.c. supply can be increased to 
any desired extent. An improvement involving the use of 
two valves is shown in fig. 9. With this system one valve 
ig operative during each half-cycle and for a given uniformity 

f the р.с. supply, the capacity required in the condenser 
c Із much less. The facts that the mid-points of the secondary 
windings of the spark set transformers were already con- 
nected to earth, and that the whole secondary voltage was 
usually in excess of that required for the valves, were addi- 
tional reasons for the adoption of the two-valve system. 

For the oscillating circuit, two systems have been used: 
one in which the aerial has constituted the capacity in the 
circuit, and the other an arrangement of coupled circuits, 
in which the aerial circuit is separately tuned and is loosely 
coupled to an oscillating circuit connected to the valve. 

When using the aerial as the capacity, the circuit arrange- 
ment is as shown in fig. 7 with the addition of the necessary 
switch for the control of the oscillations in accordance with 
the Morse signals to be sent. This switch has to perform 
two functions, viz., to break the primary supply to the 
transformer and to throw the earth connection of the aerial 
coil over to the receiving instruments. Magnetically-operated 
switches have generally been used for this purpose which are 
controlled by the operator in the receiving compartment by 
a single Morse key of the ordinary type. 


Wireless in the R.A.F. During the War. 
By Major T. Vincent Ѕмітн, M. C., M. I. E. E., R. A. F. 
(Abet ract.) | 
Sevtion 4.--Mathematical and Physival Soienoe. | 


It is only by realising the insignificant amount of date 
existing at the outbreak of war that the details of the de- 
velopment of aircraft wireless assume а correct perspective. 
Only one machine of those which went with the originel 
Expeditionary Force was fitted with wireless. The earliest 
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form of spark transmitter we used was an accumulator battery 
and closed жон circuit, the inductance of which was 
eommon to the cl and radiating circuits in the form of the 
well-known auto transformer. A wandering plug enabled 
the closed circuit to be tuned to the aerial, or the aerial could 
be brought into resonance with the closed circuit by lengthen- 
ing or shortening. A somewhat similar set, made by lie 
Miller, had an inductive coupling; another squadron was using 
a French engine-driven set, having the auto-transformer 
coupling and à multiple rotary spark gap. The power and 
weight of these three sets were respectively: 40 watts, 50 lb.; 
100 watts, 65 lb.; and 150 watts, 78 lb. 

he ground receiving arrangements consisted of an eight- 
section, 30-ft. tubular steel mast, a 150-ft. silicon-bronze wire 
aerial, a rather unwieldy tuner, and two kinds of crystal 
detectors, also two pairs of Brown high-resistance telephones. 
Two copper gauze mats as counter-capucity completed the 
outfit. The tuner was eventually replaced by a good and 
efficient instrument. 

The first battle in which wireless became a serious factor 
was that of Festubert in May, 1915. The preparations for 
this battle consisted of observing for the artillery whilst it 
registered guns. It is also memorable as being the first 
occasion upon which machines were specially detailed to 
observe the battle and to report progress by wireless. This 
work was done by No. 16 Squadron, under Major Holt, with 
four machines fitted with Leslie Miller transmitters. Founda- 
tions were thus laid which resulted iu the development of 
that very important branch of aeriul activity known as the 
close contact patrol for the purpose of reporting intantry 
movements. 

Another squadron, No. 10, had now been added to the 
wing, and apart from ordinary troubles, jamming or mutual 
interference, steadily increased, but the experience gained by 
this time enabled one to begin reform and organisation in 
real earnest, and the first thing done was to standardise the 
apparatus. Both for its light weight and simplicity the 
No. 1 transmitter was chosen and gave immediate relief from 
jamming owing to the sinaller power used by it. The effect 
of eliminating powerful signals was very marked and the 
simplification through having only one kind of transmitter 
materially added to reliability. So much was this the case 
that all machines in the wing, amounting to 48 in all, were 
ordered to be fitted. The wave lengths were redistributed 
on the following plan : The three flights of the most northerly 
squadron were given 100, 180, and 260 metres, the next 
&quadron was given 140, 990, and 300 metres. and so on 
alternately down the line. The beneficial effect of this change 
was sufficient to meet the large increase in machines. 

The transmitter was now taken in hand and a lot of uselesa 
connections removed, and the radiating circuit altered by 
disconnecting the aerial from the top of the inductance and 
attaching it to a wandering plug, thus enabling the aerial 
to be loosely or tightlv coupled as required. The component 
parts were assembled in a neat gas-tight box and the induct- 
ance calibrated in wave lengths. thus reducing the weight 
of the whole set to 926 lb. including all fittings, and its 
bulk by one-half. A further addition of 24 machines was 
made to our wing. These naturally brought more trouble in 
their wake as we now had 72 machines fitted. 

To relieve the severe pressure I tried reducing still more 
the power of the No. 1 transmitter which was done with 
almost startling results. 

The battery was cut down to three cells and the adjustment 
of the spark gap and primarv make-and-break very carefully 
attended to. with the result that the rasping gutteral splutter 
gave place to a pleasing flute-like note. The effect was truly 
gratifying; not only were the operators delighted at the 
change. but jamming lost manv of its terrors. Owing to the 
power being reduced to 20 watts, the trembler and spark gap 
remained clean and in adjustment for a longer time and the 
weight of the battery was also reduced. It was found that 
the trembler could be made to vary its note within small 
limits by careful adjustment. This was of great assistance 
to the operators and the soundness of these principles in the 
prevention of jamming was amply proved later on. 

About this time another verv important detail was added 
to our organisation in the establishment of a squadron wireless 
control station situated between the guns and the squadron. 
It was connected to squadron and batteries bv telephone, and 
its prime duty was to listen to the machines working with 
their batteries and to take down as much as possible. These 
records formed an invaluable means of locating causes of 
failure. as the control station afforded definite proof of the 
truth or otherwise of reported faults. Another duty was to 
lay out s signal on the ground indicating to a machine on 
its wav from the squadron to the lines. the quality of its 
signals. The control station waa naturally freer from jam- 
ming than a batterv station. consequently it was possible 
to accept signals from a machine and telephone them to a 
hatterv that was for some reason not getting its signals. The 
first of these stations was started at Vielle Chapelle in Мау, 
1915. 

In July the first introduction of the thermionic valve took 
place. It was a Round valve, of the soft type asacoriated with 
the Round magnifying circuit, and was very delicate in 
action, requiring considerable training on the part of the 
operator, but it obviously nossessed great possibilities. 

The battle of Toos. in September was a great onportunitv 
for proving the use of wireless on a large ecale, and it emerged 
trinmpbant. In spite of there being about 20 machines always 


working in the salient to sbout 60 ground stations with the 
guns, no serious failure took place. 

About this time another emall but effective improvement 
was made. Large capacity accumulators were conductive to 
failures owing to the mechanics forgetting when they were 
last charged. By substituting accumulators of sufficient 
capacity tor only one spell they had of necessity to be re- 
charged after every flight, and in addition the weight of the 
battery was reduced by 25 per cent., and the whole trans- 
mitting set including all fittings to 184 lb. 

A matter that demanded earnest attention was the danger 
from fire. Obviously the close association of the electric spark 
and petrol required that every possible precaution should be 
taken. As a switch might easily be moved in the case of a 
crash, the only really certain remedy was a complete dis- 
connection of the accuinulators from the wireless apparatus 
by means of a plug. ‘This fitting was made compulsory 
throughout the R.F.C., and nq machine was allowed to leave 
the ground or land again with its battery connected. 

So far as I um aware no fire caused by wireless occurred 
after this. 

In February, 1916, I was ordered to organise the wireless 
repair section of No. 1 Aircraft Depót at St. Omer. One of 
the inost important things undertaken by this section waa 
the fitting of all the machines as they arrived from England 
in the safest and most efficient manner instead of leaving it 
to squadrons to carry out. When it is remembered that only 
20 watts were being used by the transmittere, the greatest 
care had to be taken to avoid leakage by conduction and 
induction. 

The transmitter and its battery were mounted on a tray 
which slid into a little cupboard in the fuselage. In the 
early days, oflicers were taught to adjust and tune in the 
air, but experience showed that it was much safer and better 
to leave all that sort of thing to be done by the trained 
mechanics on the ground; they were responsible that every- 


thing was in perfect order before the machine left the ground. 


. The confidence of the pilots was a very important factor 
in the success of wireless, and to gain this, one had had to 
participate in, and appreciate, as far as ible, some of 
their difficulties and dangers. This knowledge profoundly 
modifies the design of any apparatus that can be used in 
war successfully. ‘To call upon a pilot to make even one 
adjustment may easily add 20 per cent. to the failures, and 
it was found by experience fo be far better to sacrifice a 
certain amount of electrical efficiency and to provide apparatus 
which was able to do the work required. 

These remarks are made in defence of the No. 1 transmitter 
and in answer to the criticism by wireless engineers who had 
no opportunity of appreciating the conditions under which 
this work was carried out on the Western Front. 

Early in 1916 Major Prince brought out a valve trans- 
mitter with telephonic attachment of his own design. This 
was successfully demonstrated to Lord Kitchener, who was 
visiting France at the time. He was able to hear every word 
from a machine flying 40 miles away, and was much im- 
pressed. 

Whilst the correct length of aerial for a definite length of 
wave is well known for different kinds of aerials on the 
ground, I found the ratio in the air differed with each type 
of machine, and presumably depended upon their different 
electrical capacities. The ratio of 1 ft. of aerial for & wave 
of one metre was true only within small limits. 

Amongst the requirements for the following year the need 
for & 100-mile transmitter was felt. Major Whiddington's 
spark transinitter was adapted provisionally until valves were 
sufficiently developed for this work, which occurred the 
following year. 

Although the continual growth of the R.F.C. showed that 
the general principles already in use in wireless were sound. 
it was clear that an extension of the range of notes as distinct 
from wave lengths was desirable. Accordingly the wireless 
repair section set to work and produced a simple but very 
effective little device which was easy to ft to the trembler of 
the prnaary of the transmitter. By a simple adjustment, 
the note could be varied over a range of about віх whole 
tones, thus giving a very great variety. Our little workshop 
made them, and a flight in every squadron on the whole 
front was fitted in a month, and proved a great success. 

In March, 1916, it became necessary to turn our attention 
seriously to the reception of signals in aeroplanes. The in- 
struments hitherto sent out for trial had not proved satis- 
factory, and it was reported that the enemy was using such 
a device. With the assistance of Col. Blandy, three days 
later we were able to give & demonstration of the reception 
of signals from a standard army station, by an aeroplane at 
20 miles range. We used three valves associated with fixed 
coupled circuits designed for one wave length only. This 
made for extreme simplicity, as the apparatus only required 
to be switched on to function without further adjustment. 

The whole front was by now standardised and organised. 
As the Somme operations took place during July, August, and 
September, when the days were very long, the strain on the 
operators of listening in from dawn to dusk was immense, 
especiallv as there were over 600 ground stations in the battle 
area With only one operator at each. The arrangements for 
putting the guns on to fleeting targets worked eplendidly, 
and over 100 signals an hour of this kind were dealt with 
at Group Headquarters. Co-operation with the infantry also: 
proved successful. 

At the end of 1916 the total wireless personnel numbered 
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200 officers and 92,000 N and mechanics, or more than 
the total personnel of the R.F.C. at the outbreak of war. 

. [t was probably in training that the greatest effect was 
made. Specialisation was carried to its extreme, and with 
standardised apparatus and methods, the system proved itself 
fully justified, and an ever increasing &tream of officers and 
men poured out to France, all highly trained in their own 
particular branch of wireless, whilst periodical visits were 
paid to the Front by us all in order to keep thoroughly up 

ate. 

Extremely good wireless work was done at the battle of 
Arras and Vimy Ridge. 

During the year continuous wave transmission and wireless 
telephony were developed to the point of standardisation and 
use at the Front. In the latter case intercommunication 
between the fighting machines in the air was leading to im- 
portant results, and a range of five to ten miles was achieved. 

he visual reception of signals in aeroplanes utilising valves 
to work a reluy was developed and demonstrated successfully 
in France by Capt. Murphy, but was not employed. By the 
end of 1917 the following apparatus had been evolved for and 
by the R.F.C., and was in use in the field: Short and medium 
range air to ground spark transmitter; aircraft receiver for 
Morse and telephony; aircraft and ground e and 
C.W. transmitter; ground spark tonic train and C.W. trans- 
mitters and C.W. and spark receivers, and directional receiv- 
ing for aircraft was in an advanced experimental stage. 

The total wireless personnel now numbered 300 officers 
and 3,760 operators and mechanics. | 

At the signing of the armistice complete ground wireless 
eommunications had been established between all units. Be- 
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tween 400 and 500 machines were fitted with wireless, and 
the guns were provided with nearly 2,000 wireless stations. 
eiusd whole personnel amounted to 590 officers and 6,900 other 
ranks. | 

It must, I think, be judged satisfactory that we were able 
to beat the enemy so thoroughly in a science in which at the 
outbreak of war they excelled so conspicuously. Of the 
truth of this assertion he has given us ample corroboration 
in a docuinent captured by us. 


Electric Resistance Heat-treating Furnace.— T wo forms 
of a new type of electric resistance furnace have been 
developed by the General Electric Co., U.S.A., viz., a high- 
temperature (1,000 deg. C.) furnace used in tempering and 
hardening gun forgings, and a low-temperature furnace (up to 
510 deg. C.) used for shrinking jackets on & variety of cores. 
According to the Technical Review, the furnace is built in 
units which may be fitted above one another to give a greater 
depth of heating surface. Each unit of the low temperature 
furnace consists of а cylindrical casing with top and bottom 
castings and a heating unit of calorite ribbon mounted on, 
but insulated from, a cast-iron supporting piate. А one- 
section furnace is usually provided with automatic control. 
The construction of the vertical high temperature furnace in- 
volves the use of a heavy calorite ribbon supported on in- 
sulators embedded in the furnace wall of refractorv bricks, 
so as to eliminate the inherent weakness of metal supports at 
high temperatures. Each section is controlled independently 
and automatically. The advantages claimed for this type of 
furnace include minimum temperature variation, uniform and 
maximum rate of heating, amd the elimination of scale due 
to oxidation. 


The Electrica! Conductivity of Salt Vapours.— Accord ing 
to G. C. Schmidt, Mitteilungen des Reichsbundea Deutsche 
Technik, the vapours or the volatile halogen salts of cadmium, 
zinc, ammonium, iron, and aluminium are good conductors 
of electricity even at relatively low temperatures, whereas the 
vapours of the halogen salts of mercury, tin, antimony, 
arsenic, and iodine and other organic substances аге 
insulators. The experiments show that the conductivity in- 
creases with time until a maximum is obtained and then falls 
to a constant value. Further tests, however, show that even 
at very high temperatures the conductivity of salt vapours 
is independent of time provided there is sufficient eurface- 
constancy. The apparent inconstancy is caused by the fact 
that the vapours can only pass into the measuring-chamber 
gradual) and later on the salts get caked together, thus re- 

u 


cing the surface and the rate of evaporation. The va pour П 
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density and ionisation also decreasa.—Technical Review. 
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| Ее. 2.—TENSION. 
THE BEHAVIOUR OF STEEL CRYSTALS UNDER STRESS. 


“+ -* + CORRESPONDENCE, ! 
Letters received by us after Б Р.м. он TUESDAY cannot appear enti 
the following week. С should forward their communi- 
-, dations at the earliest possible moment. No letter can be published 
unless wo have the writer's name and address in our possession. 


Engine Crankshafts. | 
Although it is now 55 years since Н. C. Бо, of Sheffield, 
began the systematic study of metals under the microscope, 
engineers as a class unfortunately do not avail themselves 

directly of the valuable results that the new science 
lelded. The article in your issue dated September 19th, 
owever, must constitute as remarkable a case of lack of 
familiarity with the principles of the subject as could well 
be found. There is much in the article that could be chal- 
lenged, but I will concern myself only with the two important 
and quite erroneous statements, (a) that only by making an 
engine crankshaft inordinately big can it be made to resist 
fatigue indefinitely, and (b) that steel undergoes deterioration 

under reversals of stress even though no fracture develops. 
Before it is possible to form an idea of the phenomenon 
of fatigue failure it is necessary to have some knowledge of 
the microstructure of the metal. Like all metals, steel is 
crystalline, and in an average oil-hardened carbon steel shaft 
the crystals have an average diameter of about 0.002 in. Ex- 
ternally the crystals are irregular in shape, due to mutual 
interference as the crystals form, but internally they are quite 
symmetrical, and consist of a great number of tiny cubes 
arranged on one another in perfect order. Where two crystals 
meet there is between them a film of non-oriented molecules 
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in the state of an under-cooled liquid that constitutes a hard 
unyielding cement binding the crystals together. In a normal 
metal this amorphous cement-like material is considerably 
stronger than the crystals themselves, and however the metal 
inay be broken, the path of rupture is always through the 
crystals and not along the crystal boundaries. 

If steel is stressed within the elastic limit, then by defini- 
tion, when the load is removed the metal resumes exactly its 
original shape. It follows that in such circumstances there 
is no perinanent change whatever in the metal, and conse- 
quently there can be no deterioration. For failure by fatigue 
to be possible, it is necessary for the elastic limit to be ex- 
ceeded, but for the yield point not to be reached. In other 
words, there must be local deformation but no pene yield 
of the metal. The yield point can be found readily by means 
of a tensile test, but the real elastic limit can be found only 
by the tedious process of шаки a series of Wöhler tests. 
In general, the real elastic limit of a good steel is of the order 
of 70 per cent. to 80 per cent. of the yieid-point stress. 

The formation and development of a fatigue flaw is really 
very fascinating to the student of metallography. Fig. 1 
shows portions of two crystals at the surface of the lower 
side of a shaft. The irregular vertical line represents the 
strony cement-like material between the crystals, and the 
small squares on the crystals indicate the minute cubes of 
which they are composed. The two crystals selected are 
amongst those that in consequence of size and the inclination 
of the cleavage planes to the direction of the applied stress 
are the worst circumstanced and undergo deformation when 
the stress is applied. Fig. 2 shows the manner in which the 
crystals deform. It will be seen that there has been no yield- 
ing of the inter-crystalline cement, and that the deformation 
is due to the minute cubes of the crystal slipping on one 
another, which action may take place in one plane or in & 
number of parallel planes. According to the researches of Sir 
G. T. Beilby, this slipping along the cleavage planes causes 
molecules to be detached from the surfaces of the cubes that 
solidify into a strong cement similar to that between the cry- 
stals. Thus the. action of deforming a crystal actually 
strengthens it, and so to break eteel requires a greater stress 
than was necessary to cause the vield. If the stress were, 
now maintained constantly, the steel would safely carry it, 
under the conditions postulated, for an indefinitely long 
period. As the shaft rotates. however, the two crystals are 
carried round to the upper side, and the stress changes from 
tension to compression. The two crystals now deform in the. 
reverse wav, as shown jn fig. 3. the slipping on the cleavage 

lanes being facilitated due to the non-oriented molecules not 

aving had time to solidify fully and therefore being in a 
mobile state. In this compressive deformation more matenal 
is detached from the tiny cubes, and ав the shaft rotates the 
action continues until the crystals become exhausted and 
finally fail. The same process then begins in the adjoining 
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erystals on to which additional duty is now thrown, and in 
time they fail similarly. In this way & fatigue flaw is started 
that slowly travels through the shaft. 

. Such a failure is the only fatigue that is known, and your 
contributor is quite wrong in stating that there is & fatigue 
that is not accompanied by a creeping flaw. If after twenty 
years’ running a shaft is entirely free from flaws, there is the 
strongest possible proof that the stress is within the elastic 
limit of the material, and the shaft can then be expected to 
last for an indefinitely long period. If a short time after 
the examination the shaft should fail, then either there was 
an undetected flaw or else there has been an important in- 
crease of stress that might have been caused in a variety of 
ways. One of the most fruitful causes of crankshaft failures 
in internal-combustion engines and high-speed steam engines 
has been the action of the frequency of the natural torsional 
vibrations of the shaft approximating to that. of the funda- 
mental engine impulse. In such cases, merely to increase the 
shaft diameter, as your contributor suggests, is just as likely 
to increase as to diminish the trouble. The way to avoid 
crankshaft failures is (a) to make sure that there is no chance 
of resonance between shaft vibration and engine impulse, (b) 
to see that the mazimum stress is well within the elastic limit 
of the material, and (c) to use an alloy steel with which the 
ratio of elastic limit to ultimate strength is high. To design 
a crankshaft that will endure for an indefinitely long period 
does not call for excessive cost, but for the intelligent арр 
cation of existing knowledge on the subject of stress distribu- 
tion and steel composition and heat treatment.  - 
Your contributor's ide& of a general deterioration of steel 
without a flaw developing recalls the old notion that steel in 
a fibrous material that under certain conditions of vibra- 
tion or loading is apt to become ‘‘crystalline.”” The mis- 
apprehension arose from the great difference that the broken 
surfaces present according to the manner of breaking. In an 
ordinary tensile test the crystals are elowly drawn out by 
yielding along the cleavage planes and the jagged ends of the 
distorted crystals give the fractured surfaces the &ppearance 
known as fibrous. If the same piece of steel were broken 
with a hammer blow, the fractured surfaces would have the 
appearance known as crystalline, for the reason that there 
would be insufficient time for the crystals to be distorted, and 
they would part more or less em according to the rapidity 
with which the fracture was caused. Almost invariably, steel 
fails in service from shock or fatigue, and with such failures 
the fractured surfaces present such an entirely different 
appearance from those of the original test pieces that it ів 
wrongly thought that there has been some change in the eteel 
itself. 

In the hardened state, steel is in a meta-stable condition, 
but the microscopic examination of ancient steel shows that 
in the course of centuries there is no observable change. Pro- 
vided, therefore, that steel is not deformed or unduly heated, 
it can be regarded as being perfectly stable so far as the re- 
quirements of engineering are concerned. 


| 6. F. Barclay, Ph. D., M. Inst. C. E. 
Sale, Cheshire, September 30th, 1919. | 


TRADE STATISTICS OF SOUTH AFRICA. - 


Tue following statement, showing the imports of electrical 
and similar goods into the Union of South Africa during the 
year 1918, has been taken from the recently-issued official 
trade statistics. The figures for 1917 are added for purposes 
of comparison, and notes of any increases or decreases are 
given:. К | 

ib 1917. 


| 1918. Inc. or Dec. 
| £ £ c £ 

Asbestos manujactures.— 

From Great Britain 4,000 2,000 — 2,000 
„ Other countries 1,000 1,000 — 

Total 5,000 3,000 — 2,000 

Brass manufactures.— 

From Great Bntain 17,000 12000 — 5,000 
, United States 2,000 3,000 + 1,000 
„ India " 1,000 — — 1,000 
„ Japan ҮР is 2,000 10,000 + . 8,000 
„ Other countries 1,000 1,000 — 
Total 23,000 26,000 , E 8,000 

боррет, plate and sheet.— ' 

From Great Britain 1,000 — — 1,000 

„ United States 1,000 5, + 4,000 

(Total 2,000 5000 + 3,000 

Copper manufactures.— 

From Great Britain 1,000 , —, — . 1,000 
2 € United States 3,000 2,000 — 1,000 
„ Other countries 1.000 2,0000 + 1,000 


| | ' Total av" 


E 
B 
E 


* Japan £2,000, 
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1918, Inc. or Dec. 
£ 8 


300007 
92,000 


388,000“ 


| | 1917. 
Blectrieal.cable.and-wire— £ 
From Great Britain ... . 42,000 

se ALY © ie 1,000 

„ United States 10,000 

„ Other countries 1,000 
Total. 64,000 

. & * Japan £34,000 
Electrical fittings, including -posts..—. - 
From Great Britain .. 110,000 

„ Canada л. 1,000 

„ Holland  .. 24, 000 

„ United States is 51,000 

„ Japan Ж 6,000 

„ Other countries. 5,000 
Total ... .. 207,000 

Lamps and lampware.— | 

From Great Britain ..  , 11,000 
„ United States е 15,000 
„ Sweden "s 5,000 

„ Other countries 1. 000 

Total ..  .. 32,000 
* Japan £6,000. 

Electrical machinety.— | 

From Great Britain жуз 82,000 
„ Sweden РС ER 1,000 
» United States 2 61,000 
„ Other countries — 

Total 150, 000 

Cranes, elevatora, and lifts.— 

From Great Britain 6,000 
"m United States 1,000 

Total ... 7,000 

Mining machinery.— 

From Great Britain 461,000 
„ Sweden oe 2,000 
„ United States 244,000 
„ Canada... 3,500 
„ Other countries 500 

Total 711,000 


569,000 


Machinery not specially mentioned (other than 


agricultural, manufacturing, Ёс.).— 


From Great Britain 174,000 
» Sweden - 6,000 
„ United States 51,000 
„ Canada Ad 6,000 
„ Other countries 1,000 

Total ... 244,000 


Telegraph and telephone matsrial.— 


From Great Britain 6,000 : 
» Sweden „ эй 1,000 
„ Other countries — 

с Total 7,000 

Tramway rails. | Ж 

From Great Britain i = 
a United States 4, 

Total 4,000 

Tramway rolling-stock. | 

From Great Britain 2.000 
„ United States 1,000 
„ Other countries — 

| Total 3,000 

Other tramway materials.— po 

From Great Britain 1,000 
„ United States 1,000 
„ Other countries ...  . 1,000* 

Total 3,000 


122,000 
5,000 
76,000 
13.000 
5,000 


221,000 


2.000 
3,000 
1,000 
6,000 


1,000 


1,000 


1,000 


a _ * Madagascar (sleepers) £1,000. | 
In addition to the above the following goods were imported 


n 


as Government stores '':—- 
Brassware.-— ^ . - 

From United Kingdom ... 
Copper, plate and sheet.— 


From United Kington .. 


1,000 


4 
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— - 
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22,000 
_ 1,000 
39 000 


- 81,000 
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т | 772917. 1918. Inc. or ре. The Act of 1915 only applied to houses of com- 
Eiectrical cable and wire.— `` £ o £ paratively low rents. The new Act increases the 
From United Kingdom. 24,000 1100  — 13,00 limits from April 2nd, 1919, in London from £35 to 
„ Canada dis DE | 9000 + 900 £70 in Scotland from £30 to £00, and in the pro- 
То ........ 94,000. 14,000 — 10,000 vinces (including Ireland) from £26 to £52. 
Blectrie fittinge.— Е te s | . One of the reasons for the passing of the Act in 
Prom United Rin ddr m EXE = 300 1915 was to give security to tenants, but that Act 
о Other countries. 9, 100 = 1000 Provided that the Court might make an order for 
š Е ERE ejectment if the premises were reasonably required 
Total 8,000 6, — 2,000 by the landlord tor his own occupation or by some 
Lam pware.— person in his employ or in the employ of a tenant. 
From United Kingdom ... 2,000 2,000 - This caused considerable hardship in many cases, 
ates ard И 0 | $i 1 were 1 over the ies E Ы 
: a » | . enants and notice was then given in order that the. 
Prom Unies Kingdom i ee ee co 94000 houses might be occupied by the purchasers. 
Electrical machinery.— | | The Increase of Rent, &c. (Amendment) Act, 
From United Kingdom. 2,000 1.000 — 1000 1918, put an end to this by restricting an application 
Other machinery.— | to the Court to a landlord who had purchased or 
From United Kingdom ... 17,000 10,000 — 7,000 otherwise acquired the premises not later than 
„ Otber countries 3, 6,000 + 3,000 September 30th, 1917. but it is now provided that 
Е | | c nothing in this Act of 1918 shall prevent the Court 
SOM Ac. auem бы. en, 000 dre an order after и ис» all the circum- 
Telegraph and telephone material.— | | stances, including especially the alternative accom- 
From United Kingdom. 13,000 9,000 — 4.000 | modation available for the tenant. | 
ME 5 ae 30095 | d = 800 Wages (Temporary Regulation) Extension Act, 
" i |» ——— 1919.—1п 1918 an Act was passed prescribing mini- 
Total. T 35,000 13,000 — 22,000 mum rates of wages during the six months follow- 


"United States 


. INDUSTRIAL LEGISLATION. 
By JOS. J. Н. STANSFIELD, F.C. I. S. 


A FEW years ago the average business man engaged 
in the electrical industry did not, except perhaps on 
the political side, concern himself greatly with the 
legislation of the year. . 

Times have changed, however; for several years 
a number of Acts have been passed. each Session 
with which it has: been necessary to become 
acquainted, and the Parliamentary Session which 
has just come to an end is no exception to the rule. 

Amongst the Acts passed the following are of in- 
terest : — ! 

Coal Industry Commission Act.—An Act passed 
to constitute a Commission to inquire into the posi- 
tion of and conditions prevailing in the coal in- 
dustry. The electrical industry, like all manufac- 
turers, is greatly concerned with the action which 
has followed or may follow the various Reports. It 
15 common knowledge. that the price of coal has 
already been increased, and this has been one of the 
causes of the increased cost of electricity and of 
goods made by electrical manufacturers. | 

Increase of Rent and Mortgage Interest (Restric- 
tions) Act, 1919.—This Act amends the principal 
Act passed in 1915, which now continues in force 
until Lady Day, 1921; subject to certain modifica- 
tions. i E | 
The principal Act provided that rents could not 
be increased except at a rate not exceeding 6 per 
cent. per annum on any amount expended on 
capital account since the commencement of the 
War, or to meet increases of rates where these were 
payable by the landtord. An increase of 10 per 
cent. in the standard rent is now permitted, stan- 
dard rent meaning the rent at August 3rd, 1914, 
or. if not let at that date the last rent paid before or 
the first rent paid after that date, or where the house 
n at a progressive rent the maximum rent pay- 
able. | 


In the principal Act it was also provided that 
mortgage interest might not be increased unless 
notice demanding répayment of the mortgage or in- 
creased interest had been given prior to August 4th, 
1914, but under the new Act an increase may be 
made up to one half per cent. subject to the rate 
after the increase not exceeding 5 per cent. 


ing November 21st, 1918, where directed by an 
award of a court of arbitration or in accordance 
with an agreement or settlement approved by the 
Minister of Labour. This Act has now been ex- 
tended for a further period of six months, that is, 
until November 21st, 1919. ө 
Disabled Men (Facilities for Employment) Act.— 
This Act is to enable arrangements to be made bv 
the Treasury to relieve employers from increased 
expenditure in respect of workmen's compensation 
where such increase is due to the provision of com- 


pensation or damages in respect of accidents to or. 


the industrial disease of men who have served in 
His Majesty's Forces during the war and who are 
in receipt of a pension in consequence of injury or 


disease attributable to or aggravated by such war 


service. 

Statement of Rates Act.—-It is now necessary for 
every document containing a demand for rent or 
receipt for rent which includes апу sum for rates paid 
or payable by the owner to state either the annual, 
half-vearly, quarterly. monthly or weekly amount of 
such rates in accordance with the last demand re- 
ceived by the owner from the rating authorities. 
This Act is of especial importance, there being a 
liability to penalty in case of default. | | 

Finance Act.—Income Tax.—The difficulties of 
the law relating to income tax have been in the past 
increased by the necessity to refer to a large number 
of Acts passed over a long period of years. Toa 
large extent this difficulty was relieved by the pass- 
ing of the Finance Act, 1918, which consolidated the 
various Acts, and in the Act passed during the past 
session it has, as a rule, been only necessary to refer 
to the Act of 1918. 

Several sections of the Act of last year are con- 
tinued in force with respect to reduced rates applic- 


able to service pay, relief in respect of diminution. 


of profits due to the war, or where the actual income 
falls short of the assessed income by more than 10 
per cent. or in respect of Colonial income tax. 
Incomes from wounds or disability pensions are to 
be exempt from both income and super-tax for 
1918-9 and any succeeding year of assessment, and 
certain war gratuities are also exempt as from 
August 4th, 1914, from both of these taxes. 
The recent allowance in respect of mills, factories, 
&c., of one-sixth the annual value of the premises, 
in addition to the net assessment, as a deduction in 
arriving at the liability for tax, instead of deducting 
the net assessment onlv, is now extended to pre- 
mises situate outside the United Kingdom. 


In the Income Tax Act, 1918, Rule 8 of No. V. in 
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Schedule A confers relief in respect of the cost of 
maintenance, repairs, insurance and management of 
houses where, over an average of five years, it has 
exceeded the usual allowance of one-sixth in respect 
of houses and one-eighth in respect of land, but the 
relief was restricted to £12 assessments. It is now 
provided that the relief shall extend to annual values 
under Schedule A of £70 in London, £60 in Scot- 
land, and £52 elsewhere. 

A certain relief has been granted in past years in 
respect of colonial income tax and excess profits 
duty. It is now enacted that this relief shall extend 
to any territory under His Majesty's protection, 
this giving a somewhat wider meaning to the ex- 
pression any British possession." 

The Income Tax Act, 1919, deals with certain 
duties of, and amendments in, the law relating to 
Customs and inland revenue, including excise, and 
makes provision with respect to rates of income 
tax and excess profits duty, but these are general 
to all persons and industries, and to deal adequately 
with them a considerable amount of space would be 
required. It may, however, be stated that the 
income tax is continued at 6s. in the £ with certain 
reductions and abatements for moderate incomes, 
super-tax is unaltered, and excess profits duty is 
reduced from 80 per cent. to 40 per cent. 


BUSINESS NOTES. 


Danish Cable Works Extension.— The directors of the 
А.В. Nordiske Kabel og Traadfabriker, of Copenhagen, whose share 
capital was increased in 1915 from £164,000 to £274,000, have 
decided to make a further augumentation to £548,000, and the new 
shares have just been offered for subscription at par. At the 
recent meeting when the proposal to raise the additional capital 
was sanctioned, it was explained that the company's activity had 
considerably developed in recent years. necessitating extensions of 
the plant in order tu deal with both the home and the export 
demand. The company was formed in 1898 with a capital of 
£41,000, and several increases have taken place in the meantime. 


American Electrical Exports.— The Electrical Review 
(Chicago) states that astounding figures on the growth of American 
electrical export trade are disclosed in the monthly summary of 
the foreign commerce of the United States for last June, just 
issued by the Bureau of Foreign and Domestic Commerce, Wash- 
ington, D.C. Electrical shipments for that month totalled over 
100 per cent. above those of the corresponding month last year, 
and nearly 40 per cent. over the preceding monthly record estab- 
lished last March. The figures for June also complete the data for 
the fiscal year ended June 30th, for which the extraordinary sum 
of over $80,700,000 was reported, this being nearly 48 per cent. 
over the preceding fiscal year, and more than 34 per cent. above the 
highest 12 months—the calendar year 1918, whose total was 
$59,982,526. All these figures would be still higher if they 
included electric locomotives; the latter are separately listed 10 
the Government reports; during the fiscal year these were shipped 
to the value of $327,947. In the following table are given the 
comparative figures for last June, for June of 1918, and for the 
fiscal years ended June 30th, 1919, and June 30th, 1918 :— 


June 


— s —— Fiscal year 
Articles. 1919. 1918. 1919. : 1918. 

Batteries : $787,748 8272 316 $4,800,068 $3,351,898 

Carbons А X я 173.582 117.995 1,672, 106 1,525. 128 

Dynamos or generators 760,546 183,549 4,269,103 2,688, 169 

Fans .. - АЕ za 130,817 164,486 1,297,017 818,388 

Heating and cooking 

apparatus. ite si 192,551 49,185 1,222,886 589,988 
Insulated wire and cables 1,420,699 840,138 8,683, 5,180,166 
Interior wiring supplies, 

including fixtures "ie 280,631 188,805 1,926,177 1,582,809 

ps— 

Arc Ps ae А öx 173 90 14,555 13,308 
Carbon-fllament .. uw 5,976 8,985 166,794 144,761 
Metal-filament T 590,85 475,768 4,465,075 8,187,516 

Magnetos, spark plugs, &o. 219,823 167,710 8,020,610 8,167,325 

Meters and measuring 

instruments k 819,336 208,294 2,618,405 1,592,195 

Motors .. ee s i 1,562,521 521,444 10,077,854 6,598,064 

Rheostats and controllers 65,344 24,170 431,413 212,059 

Bwitches and accessories .. 693,975 188,408 2,633,527 2,229,023 

Telegraph apparatus, in- 

cluding wireless 92,230 11,659 765,011 294,297 

'Te'ephones Rs 877,395  . 274,809 8,185 851 2,566,929 

Transformers.. ae 434,483 464,195 4,423,007 2,343,968 

All other ien e 8,039,569 1,462,515 94,457,147 16,021, 380 

Total.. $10,990,717 $5,019,519 $80,712,310 $54,546,961 


In the following table are given the monthly totals of elec- 
trical shipmenta from the United States during the 12 months of 
the fiscal year ended June 30th, 1919. This table shows that 
November, January, February, March, and June, in turn, broke 
ajl preceding monthly records, These monthly figures also show 


that the extraordinary total for the fiscal year is due chiefly to the 
decided impetus to the foreign electrical trade since the signing 
of the armistice on November 11th, 1918 :— 


Electrical Electrical 

Month. exports. Month. , exporte. 
July, 1918 ... ... $5,393,949 January, 1919 wee $6,722,524 
August, 1918 ... 6,340,110 February,1919 .. 7,566,089 
September, 1918 ... 5,146,077 March, 1919 . 7,876,353 
October, 1918 4,860,392 April, 1919... ... 7,709,138 
November, 1918 6,177,252 Мау, 1919... 7,717,518 
December, 1918 ... 5,187,981 June, 1919... ... 10,990,717 


The following table gives the totals for the last seven fiscal 
years :— ; 


Electrical Electrical 

Fiscal year. exporta. Fiscal year. exports. 

1912-13 ... ... $26,772,816 1916-17 ... . $51,903,823 

1913-14 25,060,844 1917-18 54.546,961 

1914-15 ... 19,771,757 1918-19 80,712,310 
1915-16 30,254,020 


This last table shows the effect of the world-wide depression 
just before the breaking out of the World War, followed by the 
worse depression during its first year up to about the beginning of 
1916, when both neutrals and belligerents began turning to the 
United States for their electrical supplies, since which time there 
has been a steady growth of U.S. toreign electrical shipment, 
eapecially since active fighting ceased last November. 


Australia and Enemy Goods.—The Board of Trade 
announces in its Journal that the Governor-General of the 
Commonwealth of Australia has telegraphed, stating that the 
Commonwealth Government is unable to modify its present policy 
towards enemy goods containing more than 5 per cent. of German 
or Austrian origin, which have been, are, and will be, prohibited 
from entry into the Commonwealth. Prohibited goods landed in 
Australia will be liable to immediate forfeiture. 


A French Trade Bank to be Established.—A Bill 
which is before the French Chamber of Deputies approves the 
creation of a Trade Bank to provide financial facilities for the 
export trade. The long credits esential in commercial trans- 
actions with buyers in foreign countries, particularly in Latin- 
America, and also the Far East and in certain countries of the 
Levant, have operated against French exporters, who have not 
had the same facilities in this respect as the shippers of other 
countries, and to this fact is attributed in great part the relatively 
poor position of the French export trade. The proposed French 
National Bank of Foreign Commerce will have an initial capital of 
100,000,000 fr. ; it will possess an organisation for the development 
of long-term credit business abroad, and will also colleot informa- 
tion likely to be of service in connection therewith and to exporters. 
According to the Board of Trade Journal it will establish branches, 
agencies and connections abroad to work in co-operation with the 
central organisation at home, and a special reserve fund will be 
formed for this purpose from money, including an annual subsidy. 
provided by the State. | 


Catalogues and Lists.—THE GENERAL ELECTRIC Co., 
LTD., 67, Queen Victoria Street, London, E.C.—Leafiet. relating to 
the Pirelli-General cable works at Southampton, where cables, 
wires and flexibles are being manufactured. The change-over from 
war to peace conditions was rapidly effected, and in consequence 
immediate deliveries of the above manufactures can be given. 

MESSRS. SIEMENS Bros. Dynamo WoRESs, LTD., Palace Place 
Mansions, Kensington Court, London, W. 8.— Publication No. G47 
contains a full and imposing list of rolling mills where the company 
have installed, or are in course of installing, the electric drive, aggre- 
gating 200,000 H.P. A brief section relating to reversing mill 
equipmenta is followed by one of six pages tabulating particulars 
of continuous rolling mill equipments. The name of the mill, 
output, type, and speed of motor, type of mill, diameter of rolls, 
speed, and other particulars are tabulated. dd 

THE BASTIAN ELECTRIC Co., LTD., 185, Wardour Street, 
London, W. 1.—Leafict No. 10/11, describing and illustrating the 
Bastian hot-water tank for day and night service, The matter 
will be of interest in connection with new housing schemes. 

ENTERPRISE MANUFACTURING Co., LTD., Gun Street Electrical 
Works, Bishopsgate, London, E. 1.— Illustrated price leaflet relating 
to Universal electric fans, small motors, and grinders, 

THE SuN ELECTRICAL Co., LTD., 57-59, Neal Street, Long Acre. 
London, W.C. 2.—New list of eight pages describing and giving 
prices of their electric sign flashers—a branch of business which is 
developing now that the war, with many of its restrictions, is past. 
All the firm's Thermo types of flasher can be delivered from stock. 
АП “Sunco” flashers, both Thermo and motor-driven, are manu- 
factured at the company's own works in Neal Street. Other 
features of the list are automatic time-switches and Sun signs. 

Messrs. MANSELL & OGAN, LTD., 15-17, Cecil Court, Charing 
Cross Road, London, W. C. 2.—Illustrated circular giving prices of 
half-watt flood lanterns for stage lighting, and Cecil" dimmers. 


Electrical Catalogues Wanted for Savona.—We read in 
the Board of Trade Journal that the British Vice-Consul at Savona 
states that he is prepared to receive, for the use of applicants at 
the Vice-Consulate, priced catalogues of cast-iron " U "-shaped 
joints for boilers (fresh water and low-pressure steam) ; Diesel and 
Petters oil engines; and motors for alternating. and continuous 
current. Catalogues should be provided with notes showing the 
terms for the supply of these goods c.i.f. Savona or Genoa, Oata- 
logues should be sent direct to the British Vice-Consul at Savona. 
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American Electrical Exhibitions. — The New York 
Electrical Exposition was opened in Grand Central Palace, New 
York City, on September 24th, and remained open until October 4th. 
The features include a modern electrically-equipped home, and a 
complete electric vehicle exhibit, including passenger and oom- 
mercial cars, small industrial trucks and electric automobile 
Bocessories. 

The Chicago Electrical Show is to be held at the Coliseum, 
Chicago, from October 11th to 25th, and a house-wiring campaign 
is to be conducted in the city during the coming winter. In the 
latter connection, members of the Illinois Electrical Contractors’ 
Association recently met in Chicago, together with representatives 
of the Commonwealth Edison Co. and of the Electrical Inspection 
Department of the city, for the purpose of arranging plans for 
"an intensive campaign” to wire existing buildings during the 
coming winter, and to work out a solution to some of the problems 
encountered in such work. Due to labour difficulties that have 
risen in Chicago, construction work in that city has been practically 
at a standstill, and, with the cold weather coming on, it is not 
probable that it will be resumed to any extent until spring. In 
order to provide work for the electricians, therefore, it was decided 
to urge the local electrical contractors to exert every effort they 
possibly could toward securing a large number of old house-wiring 
vontracts during the winter period. The difficulties encountered 
in conducting the old house-wiring business in Chicago were dia- 
cussed. According to our contemporary, the principal difficulty 
seems to be in getting the buildings connected after the wiring is 
completed. In order to overcome this the electrician, contractor, 
central station, and the inspector must co-operate very closely to 
avoid any unnecessary delay. Several plans have already been 
developed to accomplish this, but to date these have only been 
successful in a small degree. As a result of the meeting referred 
to, however, steps are to be taken by the various factors in the 
industry which will undoubtedly result in the elimination of such 
delays. 


Book Notices.—/Z'araday House Journal. Vol. VIII, 
No.4. Michaelmas Term, 1919. London: Faraday House.—This 
number, besides the usual supply of notes of interest to students, 
contains an account of the F.H.O.S.A. Annual Dinner held in 
June last, another of the Principal's interesting little articles, this 
time on the ‘Temperature Coefficient of Copper," and some 
observations on electric heating. Mr. A. S. Croas, who, by the 
way, is an old Faradian, gives a short account of the electrical 
installation at Gretna Green munition factory, a detailed account 
of which we published some months ago. 

We have received a copy of the first number of the Henley 
Telegraph, & quarterly staff magazine issued by W. T. Henley's 
Telegraph Works Co., Ltd., of Blomfield Street, London Wall. E.C. 2. 
The editor is to be congratulated upon the interesting character of 
the general contents, mostly written in lighter vein. On the serious 
side there are Staff Notes, Social Club Notes, references to recent 
Henley contracts, sports news (accompanied with pictures of a 
football match played at Gravesend last month), and à summary 
showing the part played by Henley men in the war, and the 
honours gained. 

Beama Journal (Spanish edition). Vol. ПІ, No. 3. September, 
1919. London: King's House, Kingsway, W. C. 

„The Manufacture of Chemicals by Electrolysis.” By А. J. Hale. 
Pp. xi + 80; 10 figs. London: Constable & Oo. Price 6s. net. 

Journal of the Franklin Institute. Vol. OLXXXVIII, No. 3. 
September, 1919. The Institute: Pennsylvania, Pa. 50 cents. 


Osram “ Atmos " Half-watt Lamps: Price Reduction. 
—The General Electric Co., Ltd., of 67, Queen Victoria Street, 
E.C. 4, informs us that on October 1st the list-prices of half-watt 
type (gas-filled) lamps were reduced as follows :— 


Rating Reduced Rating Reduced. 
in watts. From To in watts. From To 
15 48. 6d. 48. 3d. 300 L. V. 258. Od. 20s. Od. 
30 58. 6d. 58. Od. 300 H. v. 308. Od. 208. Od. 
60 68. 6d. 58. 6d. 500 308. Od. 248. Od. 
100 128. 6d 108. 6d. 1,000 408. Od. 30s. Od. 
150 168. 6d. 138. 6d. 1,500 50s. Od. 37s. 6d. 
200 208. Od. 16s. Od. 


Outstanding orders will be executed at reduced prices. 

It will be seen that the reductions vary from a few pence in 
the case of the smallest lampe to 25 per cent. in the case of the 
larger ones, and 334 per cent. in one instance. 

The smallest lamp suitable for running on circuita at 200 volts 
and over is rated at 100 watts, on which a reduction of 16 per cent. 
haa been made, while the 300-watt high-voltage lamp is one-third 
cheaper—a very important economy, in view of the suitability of 
this lamp for the illumination of large rooms, shops, &c. The 
changes are embodied in a new price-list issued last week-end. 
The reductions will be cordially welcomed ; it is gratifying to see 
them in these days of soaring prices. and we hope that the example 
will prove contagious. + 


Electrical Wages at Bradford.—The local branch of the 
Electrical Trades Union are making an application for an increase 
in wages of £2 3s. Jd. per week above the rates now prevailing. 
The present wages are 120 per cent. above the rate paid before 
the war. The Masters’ Association are considering the matter. 
If the application is successful, the members of the Union in 
Bradford will be receiving nearly £6 per week. 


American Exports of Electrical Goods. — In the 
statistics given on pp. 444 and 445 of last week's issue of the 
ELECTRICAL REVIEW, showing the exports of electrical goods from 
the United States, owing to pressure and dislocation caused by the 
strike, the totals of the various classes of goods shipped in 1916-17 
to Other Countries were incompletely shown. 

It should be noted that the correct figures are as follows :— 


Dollars. 

Exports of — 1916-17. 
Telegraph instruments — 

To other countries T^ vis iis 130,000 
Telephone instruments 

To other countries ой "T ON 398,000 
Other electrical instruments and appliances— 

To other countries s ee .. 2,769,000 
Gas engines, stationary — 

To other countries се 5% dx 226,000 
Electric motors— 

To other countries EM dus .. _ 652,000 
Arc lampe— 

To other countries si 855 axe 11,000 
Metal filament lamps— 

To other countries 386,000 
Carbon filament lamps— 

To other countries »s ' 9,000 
Insulated wire and cables— 

To other countries 2,038,000 
Static transformers— 

To other countries ‘ae $us . 238,000 
Steam engines, stationary 

To other countries ses i 151,000 
Electric Locomotives — 

To other countries OF 289 ese 35,000 
Dynamos and generators— 

To other countries v" es 5% 586,000 
Fans— 

To other countries vi z 91,000 


Football.—On Saturday last, in Barking Park, the 
Sterling Athletic (who are connected with the Dagenham Works 
of the Sterling Telephone and Electric Co., Ltd.) won the first 
Cup match played by the club, defeating the Barking Athletic, a 
strong local side, by three goals to one, in the London Junior Cup 
Competition. 


French Electrical Companies.—Among newly-formed 
companies are the following :—Etablissements Astral, electric 
and other kinds of lighting and heating, 200,000 fr. ; headquarters, 
Paris. Etablissements Luchaire, electric lighting and heating 
material, 4,000,000 fr., Paris. Le Fil Isolé, insulating material, 
320,000 fr., Paris. Mounin, Guillard et Jaloustre, inatruments of 
precision, 300,000 fr., Paris. 


New Italian Companies.—Servizi Pubblici e Trazione 
Meccanica nell'Alto Milanese e dell'Alto Novarese is the style of 
a company founded to improve the communications between the 
province of Milan and Novara, Como and Pavia. The company 
18 owing to the initiative of Engineer Giampiero Clerici, with the 
help of manufacturers in the zones interested, among whom is 
Commendatore Gianfranco Tosi. The capital of the concern ia 
fixed at 1,000,000 lire. 

Under the title of the Società Dino Samaia e Fratello a company 
has been formed at Milan to carry on the business of agente and 
consulting electrical engineers. 

At Rome the Società Elettrica del Velino has been established, 
with & capital of 1,000,000 lire, for the erection and working of 
electric undertakings. 


Export Activities of the American General Electric.— 
According to a statement made by one of the directors of the 
General Electric Co. (U.S.A.), as published in the American 
Electrical Review, that company through its new subsidiary 
($4,000,000), already referred to in these pages, is planning to 
make a strenuous bid for foreign business :— 

“The departure of President Swope for Europe lends colour to 
the belief that announcement of interest to the electrical trade 
may be expected within a short time. The General Electrio Co. 
has grouped all of ita foreign possessions into one corporation, the 
International General Electric, of which $10,000,000 is 7 per cent. 
cumulative preferred and $10,000,000 common. All of this stock 
is reported to be in the treasury of the compeny." 


Government Sales.—No. 9 of Surplus, the official 
publication of the Disposal Board. Ministry of Munitions, contains 
particulars of a good deal of electrical plant and machinery, electric 
cranes and other dock equipment, electrical stores and instruments, 
factory stores, &c. i 


The Strike and the Lyons Falr.— Tue Times corres- 
pondent at Lyons telegraphing on October 1st, the date of the 
official opening of the Lyons Fair, states that throughout the whole 
Fair there was an atmosphere of general unpreparedness, due in 
part, no doubt, to the prevailing bad state of the railway transport. 
" Among the foreign exhibitors the British are not foremost, in 
fact, only three large British firms had their stands arranged with 
sufficient conspicuousness to attract general notice. Of these, 
only one had been really completely fitted up. Many of the other 


23 had not even their name-plates up. Among the other foreign 


exhibitors perhaps the most prepared were the Swiss and the 
Italians." 
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The Board of Trade Urge Local Authorities to Buy 
British-Made Goods. — The Deptford Borough Council reports 
having received a letter from the Industries and Manufacturer 
Department of the Board of Trade referring to tho recent declara- 
tions of the Government as to the present economic position of the 
country, and suggesting for the consideration of the Council the 
desirability of stipulating so far as practicable that in all contracts 
раа by local authorities the goods to be supplied shall be of 

United Kingdom manufacture. The Board of Trade also add that 
where the prices quoted by British manufacturers are unduly high 
as compared with those quoted by foreign tenderers, or where an 
unduly long period is required for delivery, the Board would be 
glad to be so informed and would be prepared to make inquiries 
into the matter. 


LIquidation.— HASLAM & STRETTON (BRISTOL), LTD.— 
We are informed that the voluntary liquidation of this company 
does not in any way affect the parent company of Haslam and 
Stretton, Ltd., of Cardiff, Bristol and Swansea, The company now 
in liquidation was formed in 1916 as a subsidiary company to take 
over the agency of the Herbert Frood Co., Ltd., for the sale of 
" Ferodo" brake linings. A new arrangement has now been 
entered into between Haslam & Stretton, Ltd., and the Herbert 
Frood Co., Ltd., which renders the company—Haslam & Stretton 
(Bristol), Ltd.—inoperative, and this is the sole reason of the 
liquidation. Messrs. Haslam & Stretton, Ltd., will still retain the 
agency of the Herbert Frood Co., Ltd., in so far as it relates to 
collieries and works. 


Trade Announcement. — Mrssrs. Vickers, LTD., 
engineers, Barrow-in-Furness, are opening a depot at Glasgow, to 
enable them to fulfil Scotch orders. 


Auction Sale.— The Assets Auctions Co., Ltd., will sell 
by auction. on October 15th, at 119-121, Newington Causeway, S.E., 
a quantity of electrical fittings, half-watt lamps. «c. See our 
advertisement pages to-day. 


LIGHTING AND POWER NOTES. 


Aberystwyth.— PROPOSHD SALE.—The Urban E. L. Co. 
has refused the offer of the T.C. to purchase the E. L. under- 
taking for 4 23.000, but it is understood that negotiations are still 
proceeding. 


Barnstaple.—5uiPvARp SuPPLY.—The T.C. has entered 
into an agreement with the British Construction Co., and Shapland 
and Petter, Ltd., for a supply of electricity to the shipyards. 


Bedwellty.— PROPOSED LOAN.— The U. D. C. has referred 
back to the E. L. Committee a recommendation to raise a loan of 
45.000 for the lighting of Aberbargoed and Pengam, and the 
appointment of Mr. Fletcher as consulting engineer. 


Blackburn.— YharR’s Workine.—The annual accounts 
for the year ended March 25th, 1919, show a total income of 
£70,493, total expenditure, £53.595. gross profit, £16,898, £19,124 
was relegated to the sinking fund and payment of interest ; the 
balance-sheet shows a net loss of 42.226, against a net 
profit of £4,472 for year 1917-18. Total revenue increased 
by £2,115: units generated decreased by 1,140,731 to 
9,177,686; private lighting decreased by 152,583 units, or 
13:8 per cent, and power by 1,429,247 units, or 21 per cent. 
The traction supply showed a slight increase. Motors representing 
231˙5 B H. P. were connected to the mains. Consumers increased by 
138 to 4,411. With regard to the manufacture of munitions. the 
total number of 6-in., 4°5-in., and 3°3-in. H.E. shells handled was 
344,257, and the weight 9,500 tons. Machines numbering 38, and 
motors aggregating 146 Н.Р. were installed. and the amount of 
electricity consumed in the factory up to theend of 1918, was 
1,540,000 units. Total profit was £23,864, £15,538 being paid in 
relief of the rates. 


Blackpool.—CoaAn ЅновтАвЕ.— The Е.О. has issued a 
warning against the excessive use of electricity for power or 
lighting, owing to the scarcity of coal. 


Bolton.— Loan.—With reference to the application for 
sanction to borrow £150,000 for extensious at the Back-o'-th'-Bank 
generating station, the М.Н. approves generally of the T.C.'s pro- 
posals, but will defer issuing formal sanction to a loan until 
estimates based оп  provisionally-accepted tenders have been 
submitted to the Ministry. 


Bootle (Cumberland).— E.L. Scoeme.—The D.C. is to 
ask the Whitehaven T.C. if it proposes to extend new electricity 
mains to the district, as the Council does not wish to have a supply 
from Barrow-in-Furness T.C., which, it is stated, proposes to 
utilise the water power from the River Esk. 


Burley-in-Wharfedale.— E. L. ScHEME.—Nome time ago 
negotiations took place between the local District Council and one 
of the large monopolist electric supply companies in the Weat 
Riding, with respect to the village being electrically lighted, as a 
cable has now been extended to Otley (a few miles away), but the 
negotiations proved abortive by reason of a difference as to whether 


the aupply should be in bulk through the Council (as it is with 
gas) or through the company direct. The question has been 
reopened, and inquiries are being made with a view to ascertaining 
whether the company has modified its attitude. 


Burnley.— YEAR’s Workinc.—The annual accounts for 
the year ended March 31at, 1919, show a total income of £42,402, 
an increase of £4,968. A sum of £14,515 was used for paying 
interest and sinking-fund charges. The net profit was £1,490, a 
decrease of £2.455. Total units sold numbered 2,223,478. a decrease 
of 119,268; private lighting, 815,715, against 889,822; power, 
1.269.243. against 1,316,830 ; heating and cooking, 130,917, against 
129,364: public lighting, 7,603. against 6,730; traction, 3,504,893. 
against 3,355,786. The load factor was 25°69 per cent., against 
26°51 per cent. Coal consumption increased by 965 to 9,611 tons. 
Maximum load on feeders was 2,555 KW. Motors connected 
increased from 457 (2,260 Н.Р.) to 521 (2,771:25 H.P.) and con- 
sumers increased by 101 to 2,137. 

PROPOSED EXTENSIONS.—It has been decided to extend the main 
in Todmorden Road for 314 yards, at a cost of £314. 

A Sub-Committee has been appointed to consider the report of 
Mr. E. M. Lacy on the proposed extension of the electricity under- 
taking. 


Bury.—AccipENT.—O wing to a breakdown at the elec- 
tricity works at Chamber Hall, electricity was cut off for an hour, 
and the Hey wood tramway service was stopped. 


Canterbury. AREA ExrENsION.— The T.C. has к 
to the B. of T. and the R.D.C. for consent to supply electricity to 
premises outside the city limite. 


Continental.—SwEDEN.—Quite a large number of new 
companies have recently been formed in Sweden in conneotion 
with electric lighting and power distribution undertakings. 
Among them are the Idre Elektriska Kraft and Belsynings A.B.. at 
Idre; the Bole Elektriska A.B., Sundsvall: the Halinas Elek- 
triska Kraft A.B., Halinas ; the Nilsbole Elektriska Kraft A.B., 
Loning ; the Hofva Elektriska A.B., Hofva; the Forenade Elek- 
triska A. B., Ludyika ; the Hadanbergs Elektriska A. B., Hadanberg ; 
and the Bjurholms Elektriska A.B., Bjurholm. 

GERMANY.—All factories. tramways, &c., throughout the Rhine 
Palatinate are at a standstill, the supply of electricity having been 
suspended owing to lack of coal. 


Dewsbury.—4A recommendation that application be made 
for sanction to expend £83,000 on electricity works extensions has 
been withdrawn on the ground that there is need for some im- 
portan tinformation to be obtained before the Council could arrive 
аб а decision. The withdrawal was agreed to, despite a protest that 
local industries were being held up for want of sufficient electrical 
power. 


East Ham.—Yerar’s WonkING.—]t is proposed that 
the deficiency on the E.L. undertaking of £9,173 be partly met by 
the sum of £8,000 already provided in the estimate of the general 
district rate, and that the balance of £1,173 be included in tbe 
revised estimate of rate for the year ending March 31st, 1920. 


Elland.— NEW Station.—The electricity works аге 
regnrded as unsatisfactory from the point of view of cost, and the 
Council is seeking asite fora new generating station. A Sub- 
Committee has been appointed to make inquiries in regard to two 
sites which have been offered. 


Erith.— PRICE INcnEASE.— Tbe U. D. C. has 11 
the price of electricity for lighting and power by Id. per unit as 
from October Ist. The arrangement for a supply at fixed prices is 
to be determined, and such consumers charged at the ordinary 
lighting rates, large power consumers being given the option of 
entering into agreements on the same terms as those taking a 
supply under contract, viz., £3 168. per KW. per annum, plus id. 
per unit, wuich has been increased during the war by 20 per cent. 


Farnham.— PRICE INcREASE.— Hindhead Electricity Co. 
is applying for an order to increase the charges for electricity to 
enable it to pay а dividend of 44 per cent., three-quarters of the 
pre-war dividend. 


На ах. —Рвот. ORDER.—It is proposed to apply to the 
B. of T. in the session 1920 for a prov. order to authorise the 


Corporation to supply electricity for all purposes within the whole 
of the U.D. of Luddenden Foot. 


India. — CaAvvERY HYDRO-ELECTRIC SCHEME. — The 
Cauvery hydro-electric installation was the forerunner of such 
schemes in [ndia, or, indeed, in the East ; the original object was 
the supply of electricity to the goldfields at Kolar, 92 miles from 
the power station. Energy is also transmitted to Bangalore. The 
first installation was completed in 1902. The Government of 
Mysore has now sanctioned a sixth installation, estimated to coat 
Rs. 32.92.000, which is made up as follows :—Rs. 11. 48.081 for re- 
placing the 118mall turbines reported to be obsolete. and Re. 21.43.919 
for rearranging and extending the capacity of the plant from 22.650 
to 30,600. There are at present 15 units in the generating station. 
with a capacity of 22,660 H.P. The power actually generated ів, 
however, 21,500 H.P., as one unit of 1,150 H.P. is kept in reserve. 
The aggregate demand on the generating station during the year 
1917-18 was 19.230 H.P. The mining companies on the Kolar gold- 
field have notified that the power supply to them should be further 
increased by 2,500 H.P. They also require an additional block of 
3.200 H. P. for hoisting purposes and for intermittent power supply. 
Another 2,000 Н.Р. is required for industrial purposes in Bangalore 
aad Mysore cities, The total demand in the immediate future ia, 


therefore, expected to increase to 27,000 Н.Р. The cost of recon- 
structing the 11 turbines and of duplicating bus-bars. including 
the extension of the step-up transformer house, is estimated at 
Rs. 13,63,400. Another important feature of the scheme is to 
shift the transformer station from the head of the bluff. where it 
is now situated, and reconstruct it at the foot as an extension of 
the present generating station. This is calculated to result not 
only in better efficiency, but also in facilitating the economical 
maintenance of the plant. After the completion of the first stage 
of the Krishnarajasagara Dam, the calculated minimum flow 
available in the river during the summer months is 750 cusecs. 
The extension now proposed is. therefore, limited to 27,000 R. P. 
net. With the second stage of the reservoir the minimum flow 
availeble at Sivasamudram Falls will be 900 cusecs. It will then 
be possible to generate 32,000 H.P. The proposed work is so 
arranged that further additions can be undertaken at any time 
without material alteration.— Times of India. 


Inverness.— The Harbour Trustees are to obtain an 
estimate from the E.L. Co. for electricity for lighting and power at 
the harbour. 


Isle of Wight.— PRICE IN OREASE.— The E. L. & P. Co. 
has advanced the charge for electricity for heating to 34d. per unit, 
from the quarter ending December next. The charge for supplies 
by slot meters and the weekly payment system will also be 
increased, and the rentals of all meters advanced by Is. per 
quarter. 

Kettering.— NEW  PLANT.—Application is to be made 
for sanction to borrow £38,000 for installing the following plant: 
—1,500-Kw. turbine, driving D.C. dynamo through gearing, with 
condensing plant, switchgear, cooling tower, and pipe work; steam 
turbine-driven feed pump; a 30, 000-Ib. boiler, with mechanical 
stokers and high-pressure economiser ; the work to be done as soon 
as possible. | SS | 

- Leyton.—PRicE INcREASE.— Charges for electricity have 
been increased by a further 50 per cent., from the commencement 
of the Christmas quarter. This brings the advance over pre-war 
prices to 100 per cent. 


Lincoln.—YEaR’s WoRKING.—The annual report for 
the year ending March 31st, 1919, shows gross profit of £7,331, an 
increase of £1,228, from which service of department, interest. 
&c., £5,423 was met, leaving a net profit of £1,908, an inorease of 
4 1,250. Total revenue was 425,019, an increase of £3,274, and 
working expenses were £17,703, an increase of £2,052. Capital 
expenditure during the year was £6,011. The output was 
2,170,339 units, a decrease of 13°5 per cent. as follows :— Private 
lighting, 600,873 units, 9,506 decrease; public lighting, 4,627 units, 
3,321 increase; power, 1,905,968 units, 10,330 increase: Messrs, 
Clayton & Shuttleworth, 67,554 units, 144,691 decrease ; traction, 
191,317 units, 7.008 increase. The whole of the decrease is accounted 
for by Messrs. Clayton & Shuttleworth. 


Liverpool. — Loan  SawcrION. — The Corporation has 
secured sanction to borrow the following amounta for the purpose 
of the electricity undertaking :— £67,815 for mains; 4, 000 for 
switchgear; £48,000 for boilers, economisers, and transforming 
plant. 

London.—PRicE INcREASE.—At a meeting of the City 
Corporation last week, Mr. Underwood said that the action of the 
Streets Committee in opposing the application of the Charing С. oss, 
West End, and City Electricity Suppiy Co. for power to increase its 
charges from 5d. to 8d. per unit had been successful. The company 
had been limited to a penny increase on 5d. 

 ISLINGTON.—The price of electricity has been increased a further 
20 per cent. 

Nelson and Colne.— BULK SurPry.— The Councils 
have recommended the acceptance of a joint agreement for the 
supply of energy by Nelson to Colne Corporation on terms and 
conditions to be agreed upon. The town clerks and electrical 
engineers of the two towns are to prepare a report of rates and 
charges for further discussion. 


Paisley —NeEw Svus-Station.—A new sub-station is to 
be erected in Sneddon Street, for the Corporation. 


Plymouth.—STREET LIGHTIXd.— In view of the Govern- 
ment restrictions, the provision of about 600 additional street 
lamps during the winter months is not to be proceeded with. 


Rochdale —BULK  SuPPLy.—The E.C. reports the 
necessity for making provision to meet large forthcoming demands 
for energy. The whole of the bulk supply to be provided by the 
Lancashire E.P. Co. ia already absorbed. The chairman and 
manager are ascertaining what steps the Government proposes to 
take under the new Electric Power (Supply) Bill as regards the 
district, and meanwhile the Lancashire E.P. Co. is being asked its 
terms for a further bulk supply of approximately 5,000 Kw. 


Salford.— Loan.—Application is to be made to the М.Н. 
for sanction to borrow £120,000 to cover the cost of Messrs. J. 
Diggle & Son's scheme for new electrica! pumping plant, screening 
chambers, detritus tanks, and other appurtenant works at the 
sewage works. 

SERVICE Cosrs.— In future a proportion of the cost of laying a 
sub-service cable to a consumer's premises, representing a length of 
5 yards, is to be borne by the Corporation. Subject to certain con- 
ditions, consumers who paid the cost of services laid during the 
war are to be refunded a proportion of such cost in order to place. 
them on the same basis as consumers under the above conditions. 
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Southport.— SrRIKE.— On Friday night members of the 
local branch of the E.T.U. decided to strike, as the result, it is 
stated, of the introduction of voluntary workers in their 
department. | 


South Shields.—The Е.С. has been notified by the 
Jarrow and District Electrio Traction Co. that the directors note 
that the Council cannot consent to the company obtaining its 
supply of electricity in the South Shields area from the County of 
Durham E.P.S. Co., as the Council is prepared to supply electricity 
for this purpose on reasonable terms. The company, as the present 
system of supply from the Council is very unsatisfactory, inquires 
what steps the Council is prepared to take to remedy this, and 
what its terms for this supply will be. 


St. Anne's-on-the-Sea. — Year’s Workine. — The 
annual accounts for year ended March 318+, 1919, show a total 
revenue of £22,722, compared with £21,221 for the previous year. 
The total expenditure was £18,989, compared with £17,507, leaving 
а gross profit of 23,733. The number of units sold was 1,560,749, 
a decrease of 17°7 per cent. Units sold for publie lighting 
numbered 86,379 ; by contract (traction), 469,060 ; private lighting. 
299,005,; power and domestic, 706,305. Number of consumers 
was 2.017, an increase of 75; the year's surplus on the munitions 
&ccount was £1,253. 


Stalybridge. — PRICE INCREASE. — Stalybridge, Hyde. 
Mossley, and Dukinfield Joint Tramways and Electricity Board has 
decided to increase the cotton-mill scale of charges for energy 
from 20 to 30 per cent. 


Sunderland.—AccrpENT.— The electricity supply com- 
plecely failed for over an hour on the 29th ult., by the failure of 
the governor gear on a new 7,500-KW. turbo-generator which is 
being installed at the Hylton Road works, The new generator is 
atill in the hands of the constructing contractors, and had been 
carrying the load satisfactorily for about 24 hours before the 
breakdown. The old plant had to be brought into operation while 
the new machinery was being put in order again. 


Wallesley. — Price  INcREASE.— The Т.С. has been 
recommended to increase the price of electricity for lighting from 
5d. to 54d. per unit, and for heating and cooking from 21d. to 24d. 


Walthamstow.—Loan SaNcTION.— The М.Н. has sanc- 
tioned the borrowing of £2,437, £2,348, and £1.837 for over 
expenditure, mains, and services, and approves generally of the 
proposals for the installation of additional plant. but proposes to 
defer issuing formal sanctions to loans for this purpose until prices 
based upon provisionally accepted tenders are submitted. 

СОА CoNSUMPTION.-—A return has been received from the 
B. of T. (Coal Mines Department) with respect to the consumption 
of coal in the electricity undertaking, compared with other under- 
takings of a similar size throughout the country, the figures showing 
that for the year ended March 31st, 1918, the pounds of fuel con- 
sumed per unit generated was 2°81, with a thermal efficiency of 
10°12, whilst for the year ended March 31st. 1919, the fuel consumed 
Was 2°77 Ib, with athermal efficiency of 10°72. In the group of 114 
stations throughout the whole country, in which Walthamstow 
is included, Walthamstow is in the third place, whilst in the 
group of 34 stations situated in the Metropolitan ares, Walthamstow 
occupies the first place. 


TRAMWAY AND RAILWAY NOTES. 


Áccrington,—PARCELS SERVICE. — A report on the 
working of the tramways parcela department shows an adverse 
balance in consequence of the increased wages and war bonus of 
the staff; charges have been increased. 


Birkenhead. YEAR'S WonkiNG.— Тһе accounts for the 
year ending March 31st, 1919, show an income of £114,974, an 
increase of £17,137; working expenses, £69.249 ; profit, £45,725, 
£29,225 of which was relegated to sinking fund, income-tax, &c. 
The available balance of £16,500 was partly used in aid of the 
rates, the rest being relegated to the reserve and renewal funds. 
The total number of passengers numbered 23,942,837, an increase 
of 3,404,861; total number of unite used, 2,812,760, against 
2.708.495. The parcels traffic revenue was £196, against £206. 
The feeder cables from the generating station to Conway Street, 
and from the generating atation to Borough Road, which during 
the past three years have been giving considerable trouble, have 
been replaced by new cables of larger capacity, and an additional 
cable has been laid from the generating station to Claughton Road. 
The work was carried out by Messrs. W. T. Henley's Telegraph 
Works, Ltd., at a cost of £4,899, less the scrap value of the old 
cable. In March, 1919, an order was placed with Messrs. The 
B.T.H. Co.. Rugby, for 12 car sets of electrical equipments, with 
35-H.P. new type ventilated motors, at a cost of £490 10s. per car 
set. These form the first instalment towards replacing the existing 
type 20-H.P. motors. A commencement has also been made towards 
the replacement of some of the worn-out Peckham type of truck, 
10 new trucks of the Brill type having been ordered. 

The motor-'bus service, powers for which were obtained in July, 
1914, could not be inaugurated during the war. An order waa 
placed as soon as possible, after the signing of the Armistice w 
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Messrs. Leyland Motors, Ltd., for 10 ‘buses, and delivery has now 
been commenced. A service, between Rock Ferry and Moreton, 
has been instituted, and other services will be run to the surrounding 
districts. 

The collections on the cars for war charities ceased at the end of 
January, 1919, after being carried on for three years. The follow- 
ing total amount was realised. £6,874. In addition to ordinary 
repairs, the following work has been carried out during the year :—- 
110 wheels re-tired, 44 broken axles replaced, 1,298 yards trolley 
wire renewed, 6,120 yards guard and suspension wire 1enewed. 


Blackpool.—CoaL SuHoRTAGE.—Apart from the railway 
strike, there is a great shortage of coal, and the Sunday service of 
Corporation tramcars has been suspended until further notice, 
whilst the week-day service has been cut down by one-half. 


Bradford.—Nkw CABS.—A new tramcar of the closed-in 
kind was put into use on the Greengates section, last week. It has 
been constructed at the Thornbury car shed, and specially adapted 
to go under a very low railway bridge on the route. Hitherto only 
open-deck cars have been used on this section. 


China.—NeEw Tramway.—A concession for the con- 


struction of a tramway system in Canton has been granted to a 
syndicate composed of two British subjects and one Chinese. 


Continental.— BELdIUu.— The Brussels tramway men 
were to call a strike for Monday last. The companies were 
willing to consider demands for higher wages if increased fares 
were authorised, but the Inter-Communal Tramways Commission 
has refused this permission. 


Dartford.—Trwx Extension.—The B. of T. has granted 
one year's extension of time to Balfour, Beatty & Co., for the 
eonstruction of the tramway between the terminus at Stone, and 
the commencement of the Gravesend system. 


Ilford. - NRW Cars.—The cost of new cars is reported 
to be £2,016 each, compared with £700 before the war. The new 
cars, however, are of improved type, and will carry more passengers, 


Lincoln.— YEAR’s WorkING.—The annual report on the 
working of the Corporation tramway department for the year 
ending March 31st, 1919, shows gross profit of £5,806, an 
increase of £1,312, from which services of debt and war service 
allowances, £2,677, have been met, leaving a net profit of £3,236, 
an increase of £1,376, to transfer to depreciation account. 
Working expenses increased by 30 per oent. to £8,280. Passengers 
carried numbered 2,581,030 ; passenger traffic increased by 21 per 
cent., and workmen's traffic by 9 per cent. In a few months’ time 
the G.B. stud system of working the cars will be abandoned. The 

‘permanent way has had to be largely neglected, and during the 
current year some systematic re-paving will have to be undertaken. 
When the overhead system is completed, the iron stud heads of the 
G.B. equipment will be removed, but the underground conduit will 
be left in its present state. 


London.—For Monday's meeting of the L.C.C., reports 
down for consideration from the Highways Committee, which at 
present has before it a number of schemes for linking up the 
present tramway termini and extending the system, include 
the following :—(a) That the Government be asked to set 
up forthwith an independent body to consider the full 
scheme of tramway development projected by the Council, and 
to hear any objections that may be raised to such scheme by the 
local authorities, and that such body be empowered to make such 
modifications in the scheme as it may think fit after hearing the 
evidence submitted to it by those concerned; (b) That it be 
referred to the Parliamentary Committee to take the necessary 
steps to obtain the suspension of the Standing Orders of Parlia- 
ment so as to provide in respect of tramway schemes to be intro- 
duced in the session of 1920 that the Council shall be enabled to 
place such schemes before Parliament for consideration, notwith- 
standing the fact that it may not have secured all the requisite 
consents of the local and road authorities under standing orders to 
the introduction of the necessary Bill; (c) That the Minister of 
Transport be asked to receive a deputation from the Council in 
support of the proposals contained in the foregoing resolutions. 

With regard to auxiliary omnibus services the Committee recom- 
mends:— That notice be given by public advertisement of the 
intention of the Council to consider at its meeting on October 21st 
® proposal that it shall take the necessary measures for promoting 
in the session of Parliament of 1920 legislation to enable the 
Council to own omnibuses, and to run in, and in the vicinity of, 
the County of London auxiliary omnibus services for the linking 
up of tramway dead-ends and for other specific purposes, and to 
defray out of the county fund the cost and expenses ot so doing." 

ACCIDENT.—The whole of the L.C.C. system was stopped at 10 a.m. 
on the Ist inst., for 30 minutes, due to a mishap to a boiler at the 
Greenwich generating station. 

Two L.C.C. tramway cars collided on Friday last at the junction 
of Lambeth Road and St. George's Road, and delayed the service. 


Mexico.— The Mexico Tramways Co. announces that, 
owing to its being impossible to complete construction of the 
tramway between the City of Mexico and Puebla, an arrangement 


has been made by which the time-limit has been extended for 
64 years. 


Nelson.—LoAN.—The T.C. has, owing to the dangerous 


condition of the present building, applied for a loan of £25,000 for 
the erection of a new car shed. 


Peru.—StTRIKE.—A strike of electrical employés com- 
pletely stopped the Lima Light and Power Co.'s tramways on 
Saturday. Employés of commercial houses threatened to strike also 


Southport.—YExaR's WorKING.—The accounts for the 
year ended March 31st, 1919, show a total revenue of £53,492 ; 
expenditure, £33,144 ; gross profit, £20,348, of which 25,066 was 
relegated to the sinking fund ; £2,100 was handed over in aid of 
the rates, and the net profit of £505 was placed to the appropriation 
account. Passengers carried numbered 8,842,687, the electricity 
used totalling 728,530 units. | 


Sunderland.—ExTENsIoN.—'The Tramways Committee is 
recommending the T.C. to agree to the construction of a single 
loop line in the centre of the town in order to relieve the present 
congestion in Fawcett Street. The new loop would be ria High 
Street, John Street, and St. Thomas Street. 


United States. — Ramway ELECTRIFICATION. — The 
Chicago, Milwaukee, and St. Paul Railroad is about to inaugurate 
another 110 miles of electrified line from Othello to Cle Elum, 
Wash., including a crossing of the Columbia River. By January 
Ist the remaining 135-mile stretch of the line from Harlowton, 
Mont, to Settle, will be completely electrified, 885 miles in all, or 
within 200 miles of half the entire length of the St. Paul-Settle 
line. The last stretch from Cle Elum to Settle, 130 miles, will cost 


from 25 per cent. to 40 per cent. more, relatively, than the · 


preceding rections. 

BATTERY LOCOMOTIVES.—For conveying shells through the 
various processes and for hauling chemicals at Edgewood Arsenal, 
Baltimore, the U.S. poison-gas factory, some eight miles of narrow- 
gauge railway were laid, 16-lb. rails being used, laid to a 21˙5- in. 
outside gauge. The cars were four-wheeled, ball-bearing, outside- 
flanged, and 15 battery locomotives furnished the necessary power ; 
loads of 100tons were frequently hauled by asingle locomotive. The 
maximum gradient did not exceed 2 per cent. Signals were 
arranged, and trains were operated night and day.— Tech. Rer. 


York,—Loan.—The Tramway Committee recommends 


plication for a loan of £3,200 for a site on which to erect a 
new car-shed. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—The increasing volume of commercial 
traffic over the lines of the Eastern and Associated Telegraph Com- 
panies, since the signing of Peace, is causing heavy congestion and 
delay to telegrams. The companies appeal to the public to refrain 
from using cables except for messages of the most urgent import- 
ance, and also, in their own interests, to curtail the length of 
telegrams as much as possible. 


France.—All restrictions regarding the exchange of 
telegraphic correspondence in France have been suppressed. 
Telegraph offices will now accept telegrams under pre-war conditions. 

A director of the British Chamber of Commerce at Paris has 
undertaken to make personal representation" to the authorities 
in London about the unsatisfactory conditions of the postal, tele- 
graph, and telephone services between England and France. 


Holland.—The Dutch Government expresses its willing- 
ness to grant the telegraph and telephone employés an increase of 
wages as from July lst, but a strike, nevertheless, is still possible. 


North Sea Cable. Direct cable communication between 
Copenhagen and England was re-established on Tuesday. Since 
Saturday afternoon messages had had to be sent through Sweden. 


Telephone Service.—4A reply has been received by the 
York City Councii with respect to the recent complaints of the 
inadequacy and unsatisfactory condition of the telephone service 
between York and Leeds, in which the Postmaster-General states 
that the delays have been consequent upon the war conditions. 
It is now proposed, however, to install a new combined exchange 
in the Post Office in place of the three exchanges now operating 
there; the type of switchboard has not yet been definitely decided. 
A new cable is also to be laid between the two cities, and arrange- 
ments are being made in Leeds for the betterment of long-distance 
calls. A new switchboard is being installed in the present local 
exchange in order to effect an improvement in the local and 
junction services. The Estates Committee, in reply, has strongly 
urged the importance and advantages which attach to the adoption 
of the automatic telephone system in the city. 


Wireless Communication.—The Air Ministry makes the 
following announcement :—Wireless communication has now been 
established between the civilian aerodromes at Hounslow (London) 
and Le Bourget (Paris). Messages can be transmitted between 
6.45 a.m. and 7 p.m.,Greenwich time. Wireless communication on 
this route is only available for Air Service messages —viz., 
messages regarding the arrival and departure of aircraft, weather 
reports, and urgent messages asking for assistance, &o. Messages 
of a private or personal nature will not be transmitted. Informa- 
tion as to the handing in and delivery of messages, &c., can be 
obtained from the Civil Aviation Traffic Officers at the aerodromes. 

The Ministry of Shipping announces that arrangements have now 
been made for intercommunication by wireless telegraph between 
ships while in ports of the United Kingdom. Shipowners may 
therefore communicate by wireless telegraphy with their ships in 


their own or other ports employing any of their ships lying in the 


owners’ port for this purpose. 
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© CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


ОРЕМ, 


Australia. — SypNEY.—December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumpe, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney." 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories.  Seoretary for Railways, Spencer Street, 
Melbourne.“ | 


Edinburgh. — October 13th. Corporation. 
ON installation under the new housing scheme. 
eth. 


Glasgow.—October 24th. Parish Council and District 
Board of Control. Electric lamps. Forms from the Inspector and 
Olerk, 266, George Street, Glasgow. 


Madagascar.—March 1st, 1920. Directeur des Travaux 
Publicsà Tananarive. Installation of generating station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overbead 
transmission and distribution lines, and establishment of service 
im the city. Ministére des Colonies, Paris. 


Mauchester, — October 14th. Tramways Committee. 
Steel girder tramway rails. Specification, &о., from Mr. J. M'Elroy. 
General Manager, 55, Piccadilly, Manchester. 


Electric 
(September 


"A Sopy oan be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 
Stepney.— B.C. :— 


6,290 tons of screened peas and nuts at prices varying from 880. 2d. to 
86s. 7d. per ton.—E. Foster & Co. 

1С0 tons of mixed washed singles, 40s. 8d. per ton.—Cory Bros. & Co., Ltd. 

Apparatus for improving the vacuum of turbine condensers, £573.—Hiock, 
Hargreaves & Co., Ltd. 


FORTHCOMING EVENTS. 


Electro-Harmonuic Society.— Friday, October 10th. At the Holborn Restaur- 
ant (Venetian Chamber). At8&p.m. First smoking concert. 


Janior institution of Engineers.—Friday, October lith. At the Shipping. 
Engineering and Machinery Exhibition, Olympia, W. At 7.30 p. m. Lecture 
on Some Hydraulic Exhibits,” by Dr. H. S. Hele-Shaw. 

Friday, October 17th. At 29, Victoria Street, З.У. At 7.30 p.m. Paper 
on * The Manufacture of Collspsible Tubes,’’ by Mr. E. R. Sharpe. 


Birmingham and District Electric Club.—Saturday, October 11th. At the 
Grand Hotel, Birmingham. At 7 p.m. Paper on Notes on Private House 
Electric Lighting Installations," by Mr. C. M. Walter and Mr. R. G. Marsh. 


North of Englend Institute of Mining and Mechanical Engineers.— 
Saturday, October llth. At the Wood Memorial Hall, Newoastle-on-Tyne. 
At 2.80 p.m. Ordinary meeting. 


International Shipping. Engineering and Machine Ex — 
Open until October fh. A Gp, West Kensington, W. ee 


Se 


NOTES. 


The Electrical Eye.— Speaking at the British Associa- 
tion, Bournemouth, Sir Oliver Lodge gave a sketch of a new theory 
of vision, We see very much better than we ought to, if we judge 
only from the degree of light, and there seems to be an electrical 
energy in the eye itself which shoots off electrons.“ In short, the 


eye is an electrical sense organ of intense sensitiveness and energy, 


which energy is liberated by the light falling upon it and allowing 
it to make use of its atomic energy. 


' U.S. Coal Production.— The official figures of the 
American Geological Survey relating to coal production show that 
for the year 1918 there was & total output of 579,386,000 net tons 
of b tuminous coal, a figure less by l:1 per cent. than the estimate 
published eight months ago. The total production of ooal, 
anthracite, bituminous, and lignite, in 1918, was 678.212.000 net 
tons. Pennsylvania ranked first in output, with West Virginia 
second and Illinois a close third. The number of men employed 
in the production of bituminous coal in 1918 was 615 300, com- 
pered with 603,143 in 1917. The average number of days worked, 
the highest recorded, was 294, compared with 243 in 1917. The 
total value of the production of the bituminous coal mined in 
1918 was nearly $1,500,000,000, and of both bituminous and 
anthracite coal,. $1,828,423,000. The average value per ton 
realised for bituminous coal was $2°58, compared with $2:56, the 
estimated weighted average of the established Government prices 
in effect throughout the year.— Electrical Review, Chicago. 


Australian Electric Steel, — The Australian Electric 
Steel Co. was formed about two-and-a-half years ago, with head- 
quarters at Sydney. The plant at present in use is of comparatively 
small output, namely, some 2,000 tons per annum, but the firm is 
already engaged in duplicating it, and will shortly be erecting a 
similar plant, supplied with power from the Government Electric 
Power Station of Western Australia, on a convenient site close to 
Perth. In order to carry out these developments it has been 
necessary to increase the capital of the company from £40,000 to 
£160,000. Of the various raw materials that are used there is 
practically only one that it is absolutely necessary to import. On 
the other hand, with the exception of carbon steel castings, all the 
other products of the industry, such as special alloy steels, are 
admitted duty free. Some idea of the scope covered by the com- 
pany in its manufacture of high-grade steel by the electric process 
may be gathered from the following. Its manufactures comprise 
a full range of carbon-steel castings, according to the purpose for 
which the material isrequired. Included in the various low-carbon 
articles which have been turned out are :—Steel furnace jackets 
for copper furnaces, Jarge annealing pots for wire annealing, and 
cast steel locomotive frames. There are also being made cast steel 
hydraulic cylinders, Huntingdon mill rings, and other wearing 
parta for grinders and crushers, varying from medium to high- 
carbon steels. In addition, ingots for locomotive tires and axles 
have been manufactured for several State railways, as well as steel 
for well-boring tools and bits, and for crankshaft forgings for gas 
engines, compressors, &c. In alloy steels, the company is making 
chrome-steel parts for grinders and crushers ; also the whole range 
of manganese steel parts. Included in the operations are chrome- 
vanadium steel for piston rods, nickel steel for pump spindles, and 
other alloy steels. Ferro-silicon has also been made in fairly large 
quantities, as well as ferro-chrome; and it is anticipated that 
ferro-manganese will be manufactured shortly. It is also claimed 
that there will be no difficulty in making steels to the specifications 
required for aeroplane construction. The development of this 
important industry will depend entirely upon the attitude of the 
Government towards it through the tariff.— ron and Coal Trades 
Review. 


A Wire-Testing Extensometer.—An extensometer for 
testing wire and cther thin sections has been developed at the 
research laboratory of the Westinghouse E. and M. Co. It consists 
essentially of a metal block to which two flexible side pieces are 
attached, the free ends of these carrying rollers; the wire to be 
tested is clamped at the block and passes between the rollers. 
Extension of the wire between the blocks and rollers due to 
loading the wire results in rotation of the rollers, which are held in 
contact with the wire by the flexibility of the side pieces. Light 
from a small struight-filament galvanometer lamp passes through 
a collimating lens to a mirror in the axis of one roller. From 
there it is reflected to a similarly placed mirror on the other roller, 
and reflected from there to a white scale divided into millimetres. 
An extension of approximately 000 l in. causes a movement of the 
spot of light by a distance of 1 mm. on the scale; the position of 
the spot of light could be read to 4 mm. According to the Journal 
of the Franklin Institute, the instrument has been in constant use 
over я period of several months with very satisfactory resulte. 
Specimens have been tested having sectional areas ranging from 
one-tenth to twenty millionths of a square inch, with satisfactory 
resulta. А patent application has been made covering this 
instrument. 


An Electric Furnace Regulator.— La Nature describes an 
automatic regulator for low-temperature electric furnaces, invented 
by M. Lequex, whereby the temperature is accurately controlled. 
The device consists of a glass tube. inclined at 30°, and connected at 
its upper end with a vessel containing a fluid which undergoes con- 
siderable dilatation under the action of heat. The lower end of the 
tube connects with a vertical cylinder containing mercury in which 
is an adjustable piston. In the sloping tube, where the mercury 
enters up to a certain height, are spaced platinum contacts con- 
nected with points on the coil of а rheostat. The device is placed 
in the furnace, and when the latter is cold the platinum points are 
short-circuited by the mercury. The furnace, therefore, receives 
the full current. With a rise in temperature the liquid in the 
upper vessel expands and forces down the mercury, thus putting 
into circuit a succession of the various sections of the rheostat 
connected to the platinum points and diminishing the current. 
The device is intended primarily for laboratory furnaces heated by 
electricity, but the same principle may be applied to other forms 
of apparatus so heated.— English Mechanic. 


“Too Much of the Hun."—4Addresing the annual 
meeting of John Brown & Co., Ltd., at Sheffield, on September 29th, 
Sir Charles Ellis said that the Coventry Ordnance Works were con- 
cerned with armaments pure and simple, and they could not 
possibly be continued under existing conditions. The company 
had there, however, a very large plant of modern and valuable 
machinery, and the directors came to the conclusion that the beat 
purpose, apart from armaments, to which this machinery could be 
adapted was in connection with large electrical installations. 
They had accordingly made arrangements, which they considered 
perfectly satisfactory, to join forces with other large electrical 
machinery producers, and the English Electric Co., Ltd., had 
been formed, which would be capable of dealing with every 
class of electrical installation, from the biggest to the smallest. 
It was, he thought, а very important and a very valuable decision. 
The English Electric Co. was a purely British concern. There had 
been rather too much Hun about some of the electric companies 
and they were determined to keep themselves a British concern — , 
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Fuel Economy in Power Production, — At a general 
meeting of the South Wales Institute of Engineers, held at 
Swansea, on September 23rd, Mr. Н. T. Wales in the chair, 
discussion was continued on the paper of Mr. W. T. Lane on 
"Fuel Economy in Power Production." Prof. Frederic 
Bacon, referring to the author's citing of a 5,000-K.v.A. tur- 
bine with a guaranteed consumption of 10.2 lb. of steam per 
XW.-hour, or 7.6 lb. per H. p.-hour, claimed that South Wales 
thus possessed the most economical steam turbine yet pro- 
duced, because the figures were evidently based upon a plant 
mentioned in his last paper by the late Mr. George Hann as 
being on order by the Fowell Duffryn Co. This record the 
professor compared with a Parsons turbine set of 12,500 k. v. A. 
capacity at Rotherham, the guaranteed consumption of which 
was 11.5 lb. of steam per KW.-hour, and with a 30,000 K.v.a. 
turbo-generator at the same station with a guaranteed con- 
sumption of 11.1 lb. of steam per kw. hour. Thus Mr. Lane 
could point in South Wales to a turbine of only one-sixth the 
sıze oi this mammoth having a guaranteed consumption of 
l Ib. of steam less per kw.-hour. No doubt, added the 
e there was an explanation of this. It might be that 
the steam pressure was not less than 350 lb. to the sq. in., 
with temperatures running up to 750 deg. F., which would 
approach the limit of what could be attained with such steel 
castings and steam pipes as were now available. 


The Rallway Strike.—On the Ist inst. a meeting was 
convened by the Transport Workers’ Federation to consider 
what help should be given to the N. U. R. in the strike. The 
tramway and omnibus workers postponed action till after the 
conference. Over 30 unions are athiliated to the Federation, 
and in addition the following organisations outside were 
invited: Engineers, shipbuilders, printing trades, electricians, 
railway clerks, postal federation, National Federation of 
General Workers. 

Minor sabotage was reported as under: Signal wires were 
cut at Swanage; keys were removed from rails at Snate 
Junction (G.E.R.); Hoe Street (G.E.R.) strikers threatened 
a working gang; and at East Malden (N.E.R.) a platelayer's 
lorry was put on the lines. 

The Central London Tube railway reopened at noon on the 
lst inst. between Shepherd's Bush and Liverpool Street. 
From Waterloo (L.S.W.H.) more trains were put on the 
Hampton Court-Surbiton- Wimbledon electric line, and on the 
L. B. S. C. R. the Victoria-Streatham Hill electric service was 
maintained. The Piccadilly Tube restored on Thursday, last 
week, a service between Hammersmith and Finsbury Park; 
trains were also running on the Inner Circle between Liver— 
pool Street and Edgware Road. Тһе District Railway ex- 
tended its service at noon to Aldgate East, and on Friday 
morning to Ealing Broadway. The Waterloo (L. & S.W.R.) 
Barnes, Twickenham, Hounslow, Brenttord electric service 
was commenced on Thursday morning ‘The resumed electric 
services gave welcome assistance to the public and consider- 
able relief to the traffic congestion generally. On Thursday 
and Friday the Government took a firm stand on its con- 
dition that the railwaymen must return to work before the 
wages negotiations were resumed. Mr. J. H. Thomas still 
refused to accept this, and announced that the negotiations 
had broken down. The Transport Workers' Federation de- 
ferred action till Tuesday, but the Croydon omnibus and 
tramway workers passed a resolution in favour of a strike 
within 24 hours. 

Mr. J. Meakins, presiding at a mass meeting of the Elec- 
trical Trades Union, National Union of Enginemen, Firemen 
and Electrical Workers, the Workers’ Union, and the 
National Union of General Workers on Thursday last week 
said the Joint Negotiating Committee of the four Unions had 
met to discuss the situation, and the following resolution was 
passed: "''lhat this comnmittee have had brought to their 
notice that members of the Electrical Power Engineers' Asso- 
ciation and others are blacklegging ' members of the N. U. R. 
and the E.T.U. now out in the dispute on the railways, and 
we ask the executives of the four Unions to grant permission 
to their London District Committees to withdraw their mem- 
bers from any power station in the London district who are 
supplying otüicials, men, or current to any railway under- 
taking.“ 

The Bakerloo Tube began running on Saturday morning 
between the Elephant and Castle and Paddington, also the 
Hampstead Tube branch between Highgate and Leicester 
Square was reopened. Failure of power caused a stoppage 
of the Underground railways between 8.45 and 9.15 a.m. on 
Saturday. ‘The District, Hampstead (and Highgate), Picca- 
dilly, and Bakerloo lines were involved. On Friday the 
power station at Neasden was reported to have been in com- 
mission all along by the aid of volunteers, and from the L. 
& N.W. station at Stonebridge Park power was available for 
all electritied sections of the L. & N.W. and North London 
railways. Further acts of sabotage were reported, including 
several attempts to derail trains in different parts of the 
country; an engine was damaged at Glasgow. Attacks on 
volunteer workers, including the throwing of corrosive liquid 
when one man received bad injurv to his eyes, and supposed 
attempts to shoot employés and officials, were also reported. 

'The strike was settled on Sunday afternoon, the ninth day 
of the stoppage. 'The terms are as under: Work to be re- 
sumed forthwith; negotiations on new standard rates to be 
completed before December 31st: present rates of wages to 
remain until September 30th, 1920, instead of March 3lst, as 


previously pledged; and minimum rate for adults to be 51s. 
per week until the cost of living has fallen another 5 per cent. 
(to 110 per cent. over pre-war level). Briefly, the settle- 
ment gives the lowest-paid men an immediate increase of 
Js. per week; it assures every man his present pay for nine 
months longer than the agreement come to last March, and 
increases by six months the Government's pledge, given last 
week, that wages would not be affected before April. 

Our correspondents report that industrial concerns in Leeds 
which depend on steam power feared stoppage because of 
shortage of coal consequent on the railway strike, but the 
situation was greatly eased by the use of the canals. Two 
big firms, however, had to close down. All engineering and 
textile factories using Corporation electrical power, on the 
other hand, were assured that there was little reason for 
uneasiness, as the electrical department had secured good 
Stocks of coal. 


It was found necessary, owing fo the restricted coal sup- 
plies and the difficulty of transport that arose, to arrange for 
curtailed services on the Dublin and Belfast (electric) tram- 
way routes, and in the case of Dublin for the withdrawal of 
all services after 8.30 p.m. The electric lighting supplies, 
public and private, were economised to some extent, but not 
compulsorily. Power for industrial purposes was well main- 
tained. At Rathmines Urban Council it was reported that 
three weeks’ supply of coal was held at the electricity works. 


Radlo-telegraphy by Invisible Infra-red Radiation.— 
Messrs. J. H. Stevens and A. Langaldie have perfected a 
detector apparatus, particulars of which have recently been 
communicated to the Paris Acadeiny of Sciences. With their 
device they have been able to obtain records of jnfra-red 
radiations over distances of more than 20 km., the best results 
being obtained with a thermocouple. In the tests as carried 
out the source of emission was an arc or electric lamp pro- 
jector, the luminous tlux of which was absorbed by a filter 
screen, з black glass coated with manganese dioxide or gela- 
tine. These screens absorb 50 per cent. of the total energy, 
but do not allow any rays which may affect the eye to pass. 
The receiver is à parabolic mirror arranged to trap the maxi- 
mum of radiant energy; the thermopile being placed at the 
focus of this mirror. A metal plate 1/100 mm. thick 1s auto- 
genously welded to the point of & crystal of high thermo- 
electric power. The thickness of the plate and the diameter 
of the point of contact were kept as low as possible so as to 
form a whole of very low thermal capacity. The best results 
were obtained with a platinuin plate and a crystal of tellurium 
teinpered and. welded in the direction of crystallisation. The 
Junction is enclosed in а glass bulb having a special window. 
The thermocouple is mounted at the terminals of a lamp 
amplifier, the current being broken by a ticker of musical 
frequency. А potentiometer 1s connected up in the circuit 
in order to obviate all eddy currents due to the surrounding 
conditions which. might cause a difference of constant tem- 
perature between the two junctions. The diminution in the 
radiant energy captured at the receiver is generally propor- 
tional to the distance covered from the transmitter, but 
regard must be had to the absorptive power of the atmo- 
sphere, which is sometimes low and sometimes considerable 
according to the proportions of water-vapour, fog, dust, &c. 
Where the thermopile is not used in telegraphy but in pyro- 
metry, in tele-mechanics, or for revealing the presence of 
bodies whose temperature differs from that of the surround- 
ings (e.g., of icebergs at sea), its current is passed into a 
fairly sensitive galvanometer to give a deflection of 3 to 4 mm. 
er micro-ampere (2 to 3 ohm coil). For ships the authors 
ave designed a special double pivot galvanometer of the same 
sensitivity as the previous one, which is capable of working 
in any position and is unaffected by pitching or rolling. In 
Septeinber, 1913, signals were exchanged between two stations 
14 km. apart. The transmitting station was provided with 
an arc projector of 1.50 m. In May of this year eignalling 
experiments were made between two stations 7,500 metres 
apart. At the transmitting station there was a 0.40 m. mirror 
and an 800-watt nitrogen-filled electric lamp; while at the 
receiving station а gilt wirror of 0.24 m. жав used.—Technical 
Review. 


Japanese Electric Railways.—In 1895 the first practical 
electric railway was put into service. This, the Kvoto rail- 


way, was & success from the start, and there are now 90 elec- 
tric railway companies in Japan, including 16 which have lines 
under construction. Tokyo, and some of the largest cities, 
possess municipally-owned electric railways. Electnfication of 
the steam lines has made very slow progress, but there is 
abundance of undeveloped water-power in the country.: Pas- 


senger traffic between Tokyo and Yokohama is mainly hauled- 


by electric power, and the long tunnel at Usui has been com- 
letely electrified, passenger as well as freight trains being 
auled by кошт electric locomotives. Аз a business pro- 
position the electric railway in Japan is not very profitable; 
but there 1s still a field for new interurban and suburban rail- 
wavs. A great variety of gauge is in use, the З ft. 6 in. pre- 
dominating. As a general policy, the single-trolley system 1s 
used on suburban railways, and the double-trolley contact 
system is standard for street tramways. High-speed electric 
railway operation between Tokyo and Osaka, a distance of 
356 miles by the present steam route, is contemplated, and 
powers are being sought from the Government to enable the 
project to be carried through. | О, 
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, French World-wide Wireless Scheme.—In a recent 
issue of the Génie Civil M. Boutillon, head of the Government 
Wireless department, outlined a scheme now under considera- 
tion in France for embracing the whole globe with wireless 
stations erected wholly on French territory. As the result of 
a mission to America in 1917, at the instance of the Adminis- 
tration of Posts and Telegraph, to study the great wireless 
systems on the New Worid, the author had come to the con- 
clusiofi that to sufficiently assure the continuity of communica- 
tion at great distances it was needful to adopt powers much 

her than those now usual. АП the great stations in exist- 
ence (with ranges from 5,000 to 8,000 i with the excep- 
tion of Nauen, einploy powers between 2U0 and 400 Kw., and 

antenne ran ing in height between 150 and 200 metres. 
Fhe energy radia roin them is over abundant in the 
periods most favourable for transmission, but is insufficient 
when, as often in summer, to unfavourable conditions of 
transmission are added strong atmospheric disturbances. Com- 
munication then may retain impossible often for many hours 
together. To overcome this inconvenience the author holds it 
needful to raise the power to at least 1,500 Kw. and adopt 
antenne of at least 500 metres in height. As to the system 
of emission the author, although he has specially devoted 
himself to perfect the musical spark oscillation method, 
recognises that for communication to a great distance, the 
general practice decidedly and almost without exception 
favours the use of the continuous waves. With stations of the 
powe proposed and having ranges up to 7,000 kur. it would 

possible to communicate for six hours each day in sumimer 
and 12 hours in winter, while the use of multiplying adjuncts 
would allow of the increase of transmission from the usual 
140 words per minute to 200 words, and the issue and recep- 
tion of more telegraius with the same antenne. But in 
unfavourable conditiuns it would always be possible to transmit 
at a speed of 20 words per minute as the periods of interrup- 
tion would be shorter and fewer on account of the great power 
employed. As regards the world-embracing network, the 
author proposes a continuous line of stations of about 6,000 
km. range, which, starting on the west, will comprise the 
stations at Tahiti, Nouvelle, Calldonie, Indochina, Djibuti, 
&nd France, where splitting into two arms it will terminate 
at the Senegal and Martinique stations respectively. The 
centre of the network is naturally placed in France, and 
comprises a station of medium power able to communicate 
with North Africa and three stations of great power to com- 
municate ау with (1) the United States; (2) Mar- 
tinique and Brazil; (3) West Africa, and with Djibuti. In 
West Africa, at Djibuti, and in Indo-China there will be double 
stations (one of great power to communicate at great dis- 
tances, and one of medium power for local uses). In detail the 
network will comprise (1) a quadruple station in France (three 
stations of great power and one of medium power); (2) Three 
double stations; West Africa, Djibuti, and Indo-China (one 
large station and one medium); (3) three stations of great 
power; Martinique, Nouvelle Caledonie, and Tahiti; (4) six 
stations of medium power: Morocco, Algeria, Tunisia, ae 
Madagascar, und French India. As to the organisation of the 
multiple stations the author proposes to place transmission 
centres at considerable distances one from the other. For 
instance, in France the four transmission centres will be 
situated at Arles, Nimes, Bordeaux, and Basse Loire. Recep- 
tion posts may be placed near those of transmission, and at 
such a distance as to permit the service in duplex or (and 
this solution the author seems to prefer) шау be united in 
a single centre of reception near Paris, in which case they 
will command by wire with the four transmission posts. 


Reorganising the A.LE.E. — A most thorough-going 
revision of every line of association activity has been ок 
by the Development Committee of the A.I.E.E. Briefly, these 

ges involve an enlargement and popularisation of the 
Proceedings. More officers from a wider area with fewer 
meetings. Decentralisation—the fostering of local sections; 
the holding of meetings elsewhere thun in New York; the 
formation of a New York section. The encouragement of 
younger members entering into activities. . The wider par- 
ticipation of the engineer in public affairs. The federation 
with other engineering bodies, both locally and nationally. 
The broader education of engineers to be secured by a аіх- 
year college course. | | 
These proposals are almost revolutionary in the breadth of 
reorganisation they propose, but so nicely are they suited to 
the spirit of the association, that in regard to most of them 
very little has been heard except in their commendation. It 
is generally recognised that the engineer should take a more 
prominent part in public affairs and the federation of local 
engineering branches to present a stronger unit of influence 
is merely a reflection of a principle already recognised. The 
major exception to the general acceptance of the committee’s 
report seems to be the change in the form of the Institute 
Proceedings. While it seems to be generally felt that there 
should be a broader policy as regards the matters of interest 
resented in addition to the technical papers, there has 
eveloped a widespread protest against the transformation 
of the Proceedings into merely another technical magazine. 
The attempt to extend the advertising columns із felt to be 
an unwarranted intrueion of the association into the field of 
the technical Press with which it has no aepiration to 
compete. It is of course recognised that under no considera- 
tion should tbe technical standards of the present be lowered. 
Under some protest, but under the urge of a broader service, 
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the technical Press has gradually come to occupy з semi- 
popular field in which the severely scientific subject of special 
application plays only a limited part. Nevertheless, these 
treatises have their legitimate and important place—when u 
шап wishes to find up-to-date technical data on a given parti- 
cular subject, they should be available. Most legitimately, 
the refuge of such papers has been their publication by engi- 
neering socletles. 


X-Ray Chemical Analysis.— The method of X-ray crystal 
analysis developed in the research laboratory of the General 
Electric Co. just before the war is being further developed, 
as a method of chemical analysis, which promises to have a 
wide field of application in that it gives the form of chemical 
combination of each of the elements present, says Mr. A. W. 
Hull in the Journal of the Franklin Institute. The method 
consists in reducing the substance to be examined to powder 
forin, placing it in а sinall glass tube, sending a beam of 
monochromatic X-rays through it, and photographing the 
diffraction pattern produced. The only apparatus required is 
з source of voltage, an X-ray tube, and a photographic plate 
or fiin. The amount of material necessary for a 8 
tion 1s one cubic millimetre. The method is applicable to all 
chemical elements and compounds in so far as they are crystal- 
line in form. The rays from the X-ray tube pass first through 
a filter, which absorbs all but a single wave length, then 
through two slits, which contine them to a narrow beam 
(about 1 min. wide); then through the powdered material, 
Which scatters or reflects a very small fraction of them; 
and thence to the centre of the photographic film. An ex- 
posure of from one to twenty hours is required, according 
to the amount of information desired. When the film is 
developed it shows, in addition to the over-exposed line in 
the centre, where the direct beam strikes, a series of other 
lines on each side of the centre. ‘These lines are caused by 
the “ reflections ” of the X-rays from the tiny crvstals in the 
powder. Their distance from the centre of the film depends 
on the distance between the planes of atoms in the crystal, 
and there is one line for every important set of planes in the 
crystal. It is evident, therefore, that substances with different 
crystalline structures will give entirely different patterns of 
lines. Substances of similar chemical nature and therefore 
similar crystal structure give similar patterns, but the magni- 
fication or spread of the pattern is different for each one, 
being inversely proportional to the cube root of the molecular 
volume. Since no two similar substances have szactly the 
same molecular volume it is easy to distinguish them, as the 
difference is cumulative for lines far from the centre. A fur- 
ther distinguishing mark is. the relative intensity of the 
different lines which differs greatly even in the most closely 
related compounds, depending on the relative shapes and sizes 
of the atoms in the compound. 

A knowledge of the theory of the production of these lines, 
and their relation to the crvstalline structure of the substance, 
is not essential to their use for chemical analysis. All that 
one needs to use in & chemical analysis is the fact that everv 
crystalline substance gives a pattern; that the same substance 
always gives the same pattern; that no two different substances 
glve the same pattern; and that in a mixture of substances each 
produces its pattern independently of the others, so that the 
photogranh obtained with a mixture is the super-imposed 
sum of the photographs that would he obtained by exposing 
each of the components separately for the same length of 
time. This law applies quantitatively to the intensities of the 
lines, as well as to their positions. so that the method ir 
capable of development as & quantitative analysis. Several 
actual analyses have already been made, and it has been 
found very easy to recognise at a glance each component in 
a three component mixture and in the case of the simpler salts 
many more than this could certainly be identified. Accurate 
quantitative tests have not vet been made, but it is anticipated 
that an accuracy of 1 per cent. will be easily obtainable, for 
components present to the extent of 1 per cent. or more of 
the whole sample. 


Rectifying Н.Т. Alternating Currents. — Under the 
present-day conditions it is possible to obtain А.С. voltages up 
to almost any value if necessary, but it 18 relatively difficult 
to produce H.T. unidirectional currents. Some interesting ex- 
periments with a point-plate н.т. rectifier are described in 
the Electrical World of September 13th last. Owing to the 
dissymmetry of spark-gap electrodes, an electric current can 
flow much more easily in one direction than in the other 
when the spark gap included in the circuit has & point on one 
side and a plate on the other. Consequently an alternating 
E.M.F. supplied to the circuit tends to produce a rectified 
unidirectional current. "This rectifving tendency has not been 
available for any important service owing to the inefficiency 
of the spark gap under ordinary conditions in air. Тһе 
article states, however, that in other gases, particularly in 
ammonia, and with the aid of an increased hydrostatic pres- 
яше. the rectification becomes stabilised as well as improved 
in efficiency. The commutator cannot be emploved to rectify 
alternating currents above a certain limit of voltage because 
of its arc-over properties. It would be remarkable if the arc 
between dissynimetrical electrodes were to replace the com 
inutator us a high-tension rectifying device. 


~. Educational, — THE IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY, South Kensington, has postponed its reopening 
for the autumn term till Tuesday, October 14th. 
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A Military Electric Station Burned Down.—Last week 
the electric power station at the Military Camp, Randaletown, 
County Antrim, was destroyed by an accidental fire. The fire 
picket promptly got to work when the fire was discovered, but all 
effort was unavailing, and the entire building and plant were 
burned down. The cause of the fire is unknown. The camp is in 
a loyal portion of the country, во that anti-British motives are not 
suspected. 


Electro-Harmonic Society.— The first smoking concert 
of the season will be held st the Holborn Restaurant, in the 
Venetian Chamber, to-night (Friday) commencing at 8 p.m. The 
artistes will be as follows:—Mr. Leonard Lovesey, tenor; Mr. 
Lawrenoe Folker, baritone ; Mr. George Gower, banjoist ; Mr. T. C. 
Rterndale Bennett, original humorous songs at the piano; Mr. 
Fred Curtis, humorist; Mr. Rupert Hazell, humorous songs, 
stories, sketches, and phono-fiddle solos ; and Mr. Bernard Flanders, 
A.R.A.M., pianoforte solo and accompanist. 


Welding Rotor Bars.— Writing to the Electrical World, 
& correspondent states that he has found it possible to weld rotor 
bars successfully to the end rings of a squirrel-cage rotor with an 
ordinary brazing outfit. The secret of a good job is in keeping the 
rotor bars and insulation in water up to the point of welding, to 
prevent overheating and burning. The temperature required to 
burn off all grease and dirt. and thus make a good weld, is very 
high. However, when the rotor is held in water, as mentioned, this 
high temperature has been satisfactorily used on repair jobs, and a 
good electrical connection between the bars and end rings secured. 


Appointments Vacant.—Boiler-house chemist (350 taels 
per month), second assistant mains engineer (350 taels per month), 
assistant draughtsman (350 taels per month) (tael = 3s. average, 
present rate 6s. 3d. is abnormal), for the Shanghai municipal 
electricity department: electrician for the Sheffield water works: 
assistant lecturer and demonstrator in electrical engineering (£300 
to £350) for the Battersea Polytechnic ; assistant in the electrical 
engineering department (£250) for the Sunderland Technical 
College ; meter tester (708.) for the Darwen Borough Electricity 
Works. See our advertisement pages to-day. 


Institution and Lecture Notes.—Paisley Association of 
Electrical Engineers.— At the inaugural meeting of this Associa- 
tion, held in the Y.M.C.A. Rooms, Paisley. the following office- 
bearers and Committee were appointed :—Mr. W. Blair Smith, 
president; vice-presidents, Messra. W. Robert Scott and W. B. 
Bruce ; honorary secretary, Mr. E. D. Anderson, B.L., 96, High 
Street, Paisley ; honorary treasurer, Mr. J. M. Barbour, Electricity 
Offices ; Messrs. D. E. Craven, Alexander McCrorie, R. N. McMaughtan, 
Joseph Savage and B. Thomson. Theobject of the new Association 
is the promotion of interest in electrical matters in the district. 
by the reading and discussion of papers on electrical and allied 
subjects, and by visita to electrical and other engineering works. 
Membership is open to those interested in electricity, and intending 
members are requested to communicate with the Honorary Secre- 
tary, Mr. E. D. Anderaon. 


Junior institution of Engineers.—The report of the Council for 
the past year shows a record increase—15 per cent.—in the 
membership, which now numbers 1,813. The formation of an 
Australian Section at Melbourne is recorded, and the list of papers 
read, and visits paid, to engineering works covers & wide range. 
The Z»gineers' Register has assisted 658 members, and 87 have 
obtained &ppointments by its means. 


Institute of Marine Engineers.—On Tuesday last a paper on 
The Development of the Internal-Combustion Engine was read 
by Mr. Charles Baxter at the Shipping Exhibition. 


Export Prohibitions.—The London (azette for October 
3rd contains particulars of certain alterations in the Schedule of 
Prohibited Exports. The following heading is deleted :—A. Tele- 
graphs and telephones; wireless, and instruments for wireless ; 
telegraphic and telephonic apparatus, includinz valves. 


Tramway Employés’ Wages Award.—The award, resulting 
froin the inquiry which followed the application of the National 
Transport Workers’ Federation for a 128. per week wages increase 
for tramway and omnibus workers, was issued on Wednesday, as 
follows :—Employés of 18 and over, 48. ; under 18, 28. The award 
ів to apply only to those grades of employés with respect to which 
there are agreements between the companies and the London and 
Provincial Union of Licensed Vehicle Workers, and is to take effect 
from the beginning of the first pay period following October Ist. 


Fatality.— A4 passengers were landing from the Trans- 
porter Bridge which links Lancashire and Cheshire at Run- 
corn on Saturday, the bridge suddenly receded one yard, and 
a man named David Henry Howard stepped over the end, fell 
between the car and the roadway, a distance of 20 ft., into the 
Manchester Ship Canal, and was drowned. At the inquest on 
the 8th inst. Mr. Wood, engmeer to the Widnes Corporation, 
said he had found cobwebs on the collector pulley and the 
driver's cabin. He believed these were saturated with 
moisture from fog, and that a certain amount of electric cur- 
rent leaked along them to the car switch, causing a momentary 
movement of the car. Mr. Craik, for the Widnes Corpora- 
tion, said the highest authorities would be consulted to solve 
the mystery. A verdict of '' Accidental death was returned. 


OUR PERSONAL COLUMN, 


The Bditors invite electrical 3, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELBOTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Manchester Cor- 
poration Electric Committee has appointed Mr. A. G. Amey, 
of Liverpool, steam engineer at Stuart Street Station, at a 
salary ot £300 per annum inclusive of war bonus. 

Мг. R. W. GRUBB has been appointed borough electrical 
engineer under the Dewsbury Corporation, at £450 a year. 

Inspectors A. BROADBANK and W. LEACH, of the Southend- 
on-Sea Corporation tramways, on completing 18 years’ and 
9 months’ and 19 years’ service respectively, have each been 
presented by the staff with a clock and a wallet of notes. 

Mr. MAKIN, assistant engineer, has been appointed to suc- 
ceed Mr. H. P. Stokes as electrical engineer and tramways 
manager to the Bexley U.D.C., at а salary of £550 a year, sub- 
ject to review at the end of six months’ service. 

Weymouth T.C. has increased the salary of the electrical 
engineer to £586 per annum for the year to March, 1920, and 
from April lst, 1920, plus £1 for every 10,000 units in excess 
of one million. The salary of Mr. G. NICHOLSON, assistant 
electrical engineer, has been increased to 4300. 

Mr. J. WILKINSON, tramway electrical engineer of Hull, has 
resigned his position and commenced business on his own 
account under the name of Joseph Wilkinson & Co., consult- 
ing electrical engineers, and is dealing with light railway 
and tramway work, along with electrical vehicles. 

Mr. HERBERT BELL, electrical engineer to Hull Corporation, 
has just returned from a two months’ tour of the U.S. A., 
where he has been studying the latest electrical developments. 

Our local correspondent informs us that Col. ALEX. SINCLAIR, 
chairman of the Swansea Corporation Electricity Committee, 
is alinost certain to be the new Mayor of Swansea. 


General.—The marriage has taken place at Glasgow of 
Mr. J. A. LIVINGSTONE, electrical engineer, of Manchester, and 
Miss Agnes Stewart. 

Dartford U.D.C. has appointed Mr. Е. Н. Epwarps, of 
Hayle, as electrical engineer, at a salary of £500 a year, 
subject to his undertaking the duties of engineer and manager 
of the light railways, if required to do so, at the expiration 
of the agreement with the Bexley U.D.C. 

Captain Н. L. Bazaucetre, A. M. I. C. E., A. M. I. E. E., London 
Electrical Engineers (T. F.), has been appointed acting major 
between February 27th and June 26th, it is officially an- 
nounced. 

Captain D. A. WILLIAMSON, Tyne Electrical Engineers, has 
been appointed adjutant of the regiment. 

Warrant Electrician W. J. ARCHER has been posted to H.M.S 
King George V.; Warrant Electrician C. H. Boots to H.M.S. 
-lssigstance, and Warrant Electrician J. CoLLINS to H.M.S. 
Conqueror. 

Lieutenant J. А. M. Е. JanbiNE, Glamorgan (Electrfe 
Lights) Fortress Engineers, has relinquished his commission 
owing to ill-health. leut. Jardine was commissioned in the 
corps in February, 1915. | 

At the present rate of progress in reduction the various 
electric light companies of Fortress Engineers in Great Britain 
—there are no Territorials of any kind in Ireland—will soon 
be near the pre-war establishinent. Few units on home service 
did more substantial work than the electric light companies, 
the strain on which was constant and arduous, particularly at 
naval bases, on which at any time attacks by the enemy might 
have taken place either by cruisers or submarine flotillas. 


Obituary.—Lievur. W. V. Wricnt.—The death is announced 
of Lieut. Walter Vivian Wright, electrical engineer, of New- 
castle-on-Tyne. 

We tender our sympathy to Sir Gerald Edward Chadwyck- 
Healey, of The Engineer, on the death of his father, Sir C. E. 
Chadwvck-Healey, Bart., who passed away on October 3rd. 

Mr. G. Gu. pix. —The death occurred on Saturdav last, at 
Crumpsall, Manchester, of Mr. George Gilpin, who joined the 
Electric Telegraph Co. in 1852. He went to Bradford in 
1563 as clerk in charge, and was transferred to the Post 
Office in 1870 when the telegraphs were taken over, becoming 
superintendent of telegraphs. He organised the system in 
Bradford under the new rule, and in 1882 was responsible for 
the work of organising telephone exchanges in the Nortb- 
Eastern District. He was chief clerk at Bradford Post Office 
from 1885 to 1901. 

Мк. B. А. RAWORTH.— We regret to record the death of Mr. 
Benjamin Alfred Raworth, joint editor of Engineering, and 
brother of the late Mr. J. S. Raworth, who passed away on 
September 30th, at Sutton. Surrey, in his 71st year. The 
deceased gentleman was a Whitworth Scholar and & member 
of the Institution of Mechanical Engineers and other societies. 
In 1371 he was in the service of Sir Joseph Whitworth, and 
in the year following he accepted an appointment with Messrs. 
Siemens Bros., Woolwich, as draughtsman and assistant en- 
xineer. Later he joined Mr. J. S. Raworth at Manchester in 
connection with cotton spinning machinery development. 
Subsequently he entered upon the staff of Mr. (later Sir) Lloyd 
Wise, where he worked in connection with patent specification 
and patent case matters. This branch of his activities brought 
him into touch with Engineering, and he, as a result, joined 
our contemporarv's staff in 1882. Upon the death of Mr 
Dredge in 1906, Mr. Raworth became joint editor of the paper. 
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NEW .COMPANIBS REGISTERED. 


Farndon's Electric, Ltd. (159,066).—Private company. 
Wegistered September 24th. Capital, £10,000 in £1 shares (5,000 preference). 
lo carry on the business of electricians, mechanical engineers and manu- 
facturers, &c. The subscrib.rs (each with one share) are: Е. Farudon, 441 
Romford Road, Forest Gate, electrical engineer; H. King, 105, Meanle 
Road, Manor Park, E. 12, electrical engineer. The first directors are: К. 
Farndon (managing director); P. Farndon, 186, Balsall Heath Road, Bir- 
mingham; H. M. Watson, 76, Carnarvon Road, Stratford, E.; and H. King 
Gil aren: Qualification, £100. Registered offce: 32, Romford Road, 
tratiord. 


George Black & Sons, Ltd. (159,337).—Private company. 
Registered October Ist. Capital, £20,000 in £1 shares. Objects: To take 
over the business of boiler makers carried on at Tweedmouth, Berwick-upon- 
Tweed, as George Black & Sons," und to carry on the business of boiler 
and tank makers, ship repairers, electric welders, and to enter into an 
agreement with Margaret Black, A. J. Dodds and J. Goodall. The sub- 
scribers (euch with one share) аге: W. T. Weir, 11, Holywell Avenue, 
Monkseaton, building contractor; J: W. Glahome, 25, Queen's Drive, Whitley 
Bay, engineer. The first directors are: J. W. Glahome (nanagin director), 
Н. W. E. Biggins (Abbeytown, Cumberland), and W. T. Weir. Qualification, 
£500. Registered office: Margaretville, Main Street, Tweedinouth, Berwick- 
wpon-T weed. ' 


Ballymote Electric Lighting and Town Improvement Co., 


Ltd. (4,794).—Private company. Registered in Dublin, 
September 26th. Capital, £3,000 in £l shares. То carry on the business 
indicated by the title. The subscribers are: À. McCabe, Ballymote, insur- 
ance agent, 10 shares; J. Lipsett, Ballymote, merchant, 20 shares; A. 
Rogers, Ballymote, merchant, 50 shares; P. Durcan, National teacher, 
9U shares; W. Kane, Ballymote, merchant, 25 shares. The first directors are: 
P. O'Hart, W. J. Lipseti, J. Hannon, P. E. Durcan, W. Kane, J. Cawley, 
J. Healy, A. Rogers, A. McCabe and Е. McDonagh. Secretary: P. E. 
Durcan. Registered office: The Market House, Market Street, Ballymote. 


Christian Bergh Electric Co., Ltd. (159, 258).— Private 
company. Registered October 2nd. Capital, £5,000 in £50 shares. To carry 
on the business of electrical engineers, &c. The subscribers (each with one 
share) are: H. F. Perry, 8, Park Grove Road, Leytonstone, E.ll, cashier; 
W. H. Butterfield, 17, New Road, Crouch End, N.8, manager. The sub- 
scribers are to appoint the first directors. Solicitors: Swepstone & Co., 9, St. 
Helen's Place, E.C. 


W. Brunton & Co., Ltd. (159,199).—Private company. 
Registered September 29th. Capital, £10,000 in £1 shares. To take over t 
business of safety fuse, electric fuse and electric detonator manufacturers 
carried on by A. Renfree, H. Renfree and F. Pope at The Lodge, near 
Wrexham, Denbigh, as W. Brunton & Co." The subscribers (each with 
one share) are: A. Renfree, The Heublas, Wrexham, fuse manufacturer; H. 
Renfree, St. John’s, Wrexham, fuse manufacturer; F. Pope, 18, Gerald 
Street, Wrexham, fuse manufacturer. The first directors are not named. 
Qualification, 20 shares. Solicitors: Allington, Hughes & Bate, Wrexham. 


Sidney Stone & Co., Ltd. (159,224).—Private company. 
Registered September 30th. Capital, £8,000 in #1 shares. To take over the 
business of engineers and contractors carried on at 146, Bishopsgate, E.C.2, 
by S. Stone, as Sidney Stone & Co., and to carry on the business of 
electrical engineers and contractors, suppliers of electricity for light, heat, 
motive power or otherwise, &c. The subscribers (each with one share) are: 
S. Stone, 15], Melfort Road. Thornton Heath, Surrey, engineer; N. S. Beatty, 
Busch House, Isleworth, Middlesex, engineer. The first directors are: 5. 
Stone and N. S. Beatty. Registered office: 70, Victoria Street, S.W. 


H. Clarke & Co. (Manchester), Ltd. (159,067).—Private 
company. Registered September 24th. Capital, £25,000 in #1 shares. To 
take over the business of a manufacturer of and dealer in insulating materials 
and screws and general engineers sundriesmen carried on by H. Clarke as 
“H. Clarke & Co.,“ at Eastern Street, Old Trafford, Manchester. The 
subscribers (each with one share) are: H. Clarke, 247, Monton Road, Monton 
Green, Manchester, insulating material manufacturer; E. Royce, 22, Cooper 
Street, Manchester, C.A. The first directors are not named. Qualification, 
£500. Registered office: 22, Cooper Street, Manchester. 


Crowther & Sloan, Ltd. (159,144).— Private company. 
Registered September 26th. Capital, £3,000 in £1 shares. To take over the 
business of electrical factors carried on by Crowther & Sloan at Greenock 
Road, Armley, Leeds, to carry on the business of electrical, mechanical and 
general engineers, &c., and to enter into an agreement with H. Crowther 
and J. D. Sloan. The subscribers (each with one share) are: H. Crowther, 
199, Hall Lane, Armley, Leeds, electrical factor; J. D. Sloan, Monreith, 
Sylvan Avenue, Sale, Manchester, commercial traveller. The first directors 
are: H. Crowther and J. D. Sloan (both manent, subject to holding 100 
shares each). Solicitor: H. Broadbent, 15, King Street, Leeds. 


Amalgamated Electrical Works, Ltd. (159,136).—Private 
company. Registered September 26th. Capital, £5,000 in £l shares. То 
carry on the business of electrical and general engineers and contractors, 
manufacturers of and dealers in electrical, magnetic and galvanic apparatus, 
wires and cables, &c. The subscribers (each with one share) are: P. H. W. 
Mendoza, Ranelagh House, Westbourne Terrace Road, Hyde Park, УУД, 
clerk; Constance Parker, Maiville," Hartland Road, Friern Barnet. N.11, 
secretary. The subscribers are to appoint the first directors. Qualification, 
50 shares. Secretary: A. S. Richards. Registered office: 44, Leadenhall 
Street, E.C. 


Bell Battery Co., Ltd. (159,253).—Private company. 
Registered October Srd. Capital, £15,000 in 8, preference shares of £1 
each and 60,000 ordinary shares of 2s. each. To carry on the business of 
wet and dry electric cells, electricians, manufacturers of and dealers in 
electric. appliances and apparatus of all kinds, &c. The subscribers (each 
with one preference share) are: M. Edenborough, Lloyds. Royal Du 
E. C., insurance broker; O. W. Seligman, 52, New Broad Street, E. C., 
solicitor. Directors: M. Edenborough, O. W. Seligman, and L. Cornelis. 
Qualification, £10. Registered office: 52, New Broad Street, Е.С. 


Thomson Bennett (Magnetos), Ltd. (159, 248).— Private 
company. Registered October Ist. Capital, £100 in £1 shares. Objects: To 
carry on the business of manufacturers of clectrical and other component 
parts, accessories and fittings used in the construction, starting, running, 
driving and regulation of stationary engines, &c. The subscribers (each 
with one share) are: P. F. Bennett, Ardencote, Luttrell Road, Four Oaks, 
manufacturer; C. L. Breedon, Llanbede, Billesley Lane, Moseley, Birming- 
ham, engineer. The first directors are not named. Registered office: Well 
Street, Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


United River Plate Telephone Co., Ltd. (23,654).—Re- 
turn dated July 8th, 1919. Capital, 2, 000,000 in £5 shares (324,000 ordinary, 
40,000 preference and 36,000 unissued). АП the ordinary and preference shares 
taken up. I, 740, 000 paid, 480, 000 considered as paid. Mortgages and 
charges, £300,000. 


United Electric Tramways of Montevideo, Ltd. (80,456). 
—Return dated July 9th, 1919. apital, £1,000,000 in 25 shares (100.000 
preference). All shares taken up. #5 per share called up on 26,221 prefer- 
ence and 39,800 ordinary shares. 295, 105 paid. 4704,895 considered as que 
en 73,779 preference and 67,200 ordinary. ortgages and charges, £959,387, 


Electrica] Apparatus Co., Ltd. (London) === Мо on 
freehold property at St. Albans, dated July 30th, 1919, to secure maseys - 
due or to e due from company to L. J. C. and Midland Bank. 


Walter’s Electrical Manufacturing Co., Ltd. (94,300).— 
Return dated July 24th, 1919. Capital, 213, in £1 shares. 11.350 ares 
акеп up, £1,250 paid, 210,000 considered as paid. Mortgages апа oharges, 
nil. 

b 


CITY NOTES. 


Ward & Goldstone, Ltd.—With reference to our notice of 
this company's issue of shares, as, owing to the railway strike, 
it was impossible for the last nuinber of the Review to reach 
many of our provincial readers until after the closing of the 
lists on October 4th, we are asked to state that the directors 
are willing favourably to consider any applications for prefer- 
ence shares that may be received during the next ten to four- 
teen days. The company has already gone to allotment, but 
a few preference shares have been retained by the directora for 
disposal to old customers if they make prompt application. 

Bombay Electric Supply & Tramways Co., Ltd.—The 
Financial Times says that cabléd advice has been received of 
the declaration of an interim dividend for the half-year to 
June 30th last on the ordinary shares at the rate of 14 per 
cent. per annum. 


J. Stone & Co., Ltd.—For 1918, the balance to credit of 
profit and loss account, after allowing for depreciation, &c.. 
18 £90,189, plus £116,702 brought forward. It is proposed to 
pay a dividend of 10 per cent. per annum, and a bonus of 1s. 
per share on the ordinary shares, carrying forward £131,861. 


Companies Struck off the Register.—The following have 
been struck off the Register and are dissolved :— 

Alpha Electrical Co., Ltd. 

East London Electrical Co., Ltd. 

G.O. Accumulator, Ltd. 

Perfection Light Co., Ltd. 

South American Railless Traction Co., Ltd. 


Kaministiquia Power Co.—Dividend of $2 per share, or 
at the rate of З per cent. per annum, оп the common stock, 
for the quarter ended September 30th. 


Cuba Submarine Telegraph Co., Ltd.—Interim dividend 
for the June half-year at 5 per cent. per annum, free of tax, 
on the ordinary shares. 
| Aorta en Electric Light & Power Co., Ltd.—A meet- 
ing was called for Monday last to consider a proposal to in: 
385 € capital to 4250, 000 by the creation of 50,000 shares 
о each. 


Dundee, Broughty Ferry &. District Tramways Co.— 
Profit for year ended July, 1919, £5,653. After paying deben- 
ture interest, preference dividend, and 5 per cent., less tax, 
on the ordinary shares, £1,000 is put to reserve, and £344 
carried forward. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


By the end of the week, when this issue is out, the railway 
strike will be quietly passing into history, but the immediate 
effect 1s still felt to-day (Tuesday) upon the Stock Exchange 
markets. Violent rises took place in many of the active 
departments. The Stock Exchange, thankful that the 
struggle is composed, heaves a quiet sigh that finality may 
not yet have been reached. A recurrence of the same old 
trouble is regarded as within the bounds of possibility, 
although in many ways it is thought that the air has been 
cleared by the strike now over. 

It was in the middle of last week that the Stock Exchange 
waxed a little apprehensive, and a rumour spread that the 
electricians had threatened to come out." The prospect of 
having the light cut off seemed to get on. men’s nerves more 
than the risk of failing to reach office or home. The technical 
experts hastened to cheer fainting spirits by reference to the 
chance of there being no papers (daily papers, of course) if 
the electricians struck and the linotype machines could not 
be operated. But this particular rumour, which appeared to 
be generated by the accidental tramway stoppage, died a 
rapid death, and the depression produced in a few electrical 
manufacturing issues was soon wiped out. Before the week 
ended, a recovery in this department served to encourage 
electrical shares generally, and the exuberance of markets, 
after the strike had been settled, was felt amongst all tho 
industrial sections. | 

Home Railway stocks have experienced sharp allies. 
Underground income bonds, which had been down to 921, 
revived to 94. Other members of the group regained previous 
loss, and the steam stocks added points to their prices. 

Out of the hurly-burly of the strike emerges the clear fact 
that the railways need no longer be deemed indispensable at 
& time of national emergency. The road has come to the 
front as a means of communication to an extent that takes 
us back to the post-war days of Roman occupation in this 
island. Roads and petrol, lorries and rubber—these are the 
new text-books from which lessons about the etrike are being 
conned, and the boom in oil shares has been resumed with 
an astonishing vigour that overshadows all other speculative 
interest for the time being. It is common talk that railway, 
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freights will shortly be increased by 50 per cent., and if this 


happens, it will prove a new advertisement for the other. 


means of transport. 

Speculation in the Stock Exchange received a sharp check 
from the nervousness created by the railway strike, and in- 
vestment securities are growing into renew favour. Tu the 
electricity supply list, County ordinary has risen to 94 and 
Westminsters to 54, although City preference are dull. 
General Electric ordinary recovered to 2 and the preference 
to Ws. The telegraph list is quiet; both classes of Globe 
shares are rather better. Pronounced activity in Marconi 
shares is the feature here. The ordinary have risen to 5 15-16 
and Canadians spurted to 175. td., leaving Americans a little 
behind at 32s. Yd. Marconi Marines are steady at 3 3-16, but 
are thought likely to have their turn before long. Siemens 
have risen to 27s. 6d. On the other hand, Henleys at 24 are 
1-16 down. Babcock & Wilcox, quoted ex rights, have been 
lowered to 3i. 

British Electric Traction 5 per cent. debenture stock at 
834 is & point harder. Potteries ordinary gave way to 13s. 9d. 
Calcutta Tramways are again harder at 34. British Columbia 
debenture stock has advanced smartly. The weakness of 
most Mexican issues continues, but the latest news respecting 
the country may have a stimulating effect upon this section 
before long—a pious wish so often expressed as to make its 
fulfilment some day, if it be repeated often enough, a matter 
of certainty. The market for rubber shares is better on a 
raly in the price of the raw produce, while iron, coal and 
steel shares recovered on the settlement of the strike. A 
cheerful feeling pervades the markets as a whole, and, 
although there is not a great deal of business doing, it is 
hoped that the way has been opened to a national peace 
which shall prove strong and enduring. 


SHARE LIST OF ELEOTRICAL COMPANIES. 
Номи Muzorniciry CoPANIBS 
Dividend Price 


—X Oct. 7 Yield 
1917. 1918. 1510. Rise or fall. p. o. 

Brompton. e. ee [IJ 10 B 6 == 46 18 4 

Oharing Cross eo ee 4 23 = 1 b 6 
do. do. до, ё Pref... @ф ^] B = 1 10 0 

Chelsea .. ee ee өө б 8 q — 5 0 0 

Oli of London 8 8 11$ — 6 19 2 

do. 6 per cent. Pret, . 8 8 94 — i 8 1t 9 

County of 5 2 1 a +4 715 
do. do. 6 per dent. Pref, 8 6 — 6 11 9 

K ee oe J 6 4 — 6 6 4 

London - . - Nü Nil — Nii 

do. бо. 6perocent. Pref... 6 8 — 8 11 6 

M oe oe t 4 a 8 — ; : i 

cent. Pref, .. — 

81. 2e ee! and Fall ee ee 4 " 95 — s : H 

South Metropolitan Pref. ., ee q 1 1 — 7 0 0 

„ ce 9 3B 53 +s 7169 
TELEORAPHS AND TELEPHONES, 

Anglo-Am. Tel, Pref, oe ee 6 6 96 т 6 6 6 
do. 0 oe ve ig ar — 7 9 0 
Tel eo ee ee 8 = 6 18 6 
Ouba Bub. Ord. oe ee — | 7 1 = *$ 18 4 
tern ео ee ee 8 .B = %6 0 10 
el. Ord. е ee 8 8 15 — *b 0 4 
Globe Tel. and T. Ord, .. 1 B 1 +h 5 4 0 
do. © eo T 6 6 1 +è 617 1 

Great Northern Tel. ee ee 29 29 99 = 1 11 9 

Buropean eo oe ee 18 18 p — 6 16 10 
oe 2 20 95 612 + 1 449 

Oriental Teleph е е ее 15 10 2 4 = 4 11 9 

United R. Plate Tel. eo ее 8 8 1% = *b 1 7 

West India and А o 1/8 T at — 416 8 

Western Telegraph T "T 8 1 — 6 18 6 

: Hows Bars. 

Oentral London Ord, Assented .. 4 4 604 — alg 1 

Met ten .. eo ee өө 1 18 364 *1 418 0 

Ова troun Donio Ordinary’. Nh NI S E Nil 

n ergroun o ee = Nil 
° do, “A” „ Nil Nil 8/8 == Nil 
do, о, 6 5 94 +14 6 6 5 
Foamrem Trams, 60. 
Anglo деб „6 рег оспе, теб m 5 S $$ — 8 18 4 
O- . ee 8 — — 
do. and Pref, ee t — ni — -— 
40, ' do. 5 Deb... ee 6 6 - 64 — 1 15 6 

Brasil Tractions . ee „ — — 55 — — 

Bombay Eleotric o Pref, 6 6 1 — 418 0 

British Columbia Eleo, Rly. Poe, б 6 — 817 0 

do. do. Preferred Nil 4 — 676 
do. do. Deferred Nil N 89 — Nil 

do. do. Deb. .. 4 4 bu +8) 767 
wo Trams А per cent, вови. : No МП ak — Nil 
до. 42 — Nil 
Light бшшш. l Nil Nil 824 — Nil 
Ru Rd 0 0 oe Nil Nil 484 — Nil 
do. in booi өө Nil Nil 524 —8 — 

MANUFACTURING  COMPANINS. 
Babcock & Wilcox eS l 15 Sixd —  *418 0 
tish Aluminium Ord, ee ee 10 10 1H — 5 18 4 
tish Insulated Ord. .. .. 95 19 25. „= 519 4 
Oallenders . ee өө 96 95 81 — 7 2 10 
do. Pref, ee ee ee 6 63 5 — 8 6 10 
Castner-Kel ber ee e ee 25 20 a! — 8 0 0 
Crompton Ord. . 7 10 21/6 — 9 6 0 
Swan, A «„ = — — воо 
do, do, б рег oent, Deb. 4 6 Bl — б я 9 
Hec 0 Pref ti ee ee E 16 1 — B 18 0 
° 0 LU ее ее 1 + 4, n 10 0 
" € А .. 20 10 2 + à © о п 
onley ee ee ee 96 96 a XE ^ 6 ll 1 
do, 4 Prot. * ec oe ve 1$ tb — 6 4 4 

India-Rubver : аё Ps 10 10 17 ~ *6 11 8 

Met.-Vickers Pref, .. ee T — — 858 — 4 16 н 

Siemens Ord. ee oe oe — 10 ly +10 17 5 4 

Telegraph Con, : ET „ 20 9% дә > tà 11 0 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS, 


1T should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, October 7th. 


CHEMICALS, &c. 


| Price, Ino, or Dec. 
| 
а Acid, Oxalio .. oo ee oe per lb. | 16 * 
a 35 RE per 2 . 
a Ammonia, (large crys " | è 
a Bisulphide of Carbon .. s ii АА . 
a Bo oe oe e m LT] | 899 те 
а Соррег Sul hate oe ee ee , #442 d 
a Po U rate eo e per lb. Mt 
@ , P өө ee $$ 1/8 
@ Bh ee eo per owt. 424 10 ee 
e S ne of Magnesia ee per ton 415 ee 
a Sulphur, Sublimed Flowers .. T 228 oe 
a L] Lump oe ee ее , #45 ee 
a Soda, Chiorate m ео ee per lb. 8d. өө 
ee эө eo per ton 170- LL 
а Sodium chromate, casks eo per Id. ee oe 
METALS, 40. 
g Babbitt’s Metal Ingots .. per ton £88 to 2292 ‘ 
c brass (rolled metal ж to 13" basis) vor 10. 1/18 | és 
C n Tubes (soua drawn) ee " 1/5 to 1/5? | - 
: б. Тобе бо (solid 'drawn) 45 á v 
c eo » 
в „n Bars (best selected). рег ton EH e 
g Т Sheet ‚ өө ee ee [1] 4146 е 
E Т) б ee . e [T] 8146 
d „ @Bleotrolytic) Bars ДЕ „ #120 
d LI] " Sheets oo н | 2154 б 
d ” " Wire " £128 = 
d Н.О. Wire per lb. 1/43 à 
f Bbonite Rod. ee eo ee " 8/- ° 
ГҮ) Shee [EJ oe ee [1] | 2 ee 
R German Silver Wire ee ee [T] i 2/6 . 
h Gutta-peroha, fine ee ee эе oe | 10/- to 1l/- Р 
А India-rabber, Рага T ” 2/6 id. inc. 
i Iron (Cleveland warrants) . per ton Nom. | v» 
l n i Ше, рыт. о, No. 8, P.O, qual, [T] 242 oe 
: өө oe [1] £37 15 £1 ino. 
per bot. £19 10 £8 10 to £5 
: Mioa uy original oases) — >. per lb. | да, to 4/6 .. (dec 
€ n i " " | 5/- ta 10/- ee 
s Phosphor Bronze, plain castings , Ht to 1 ME 
g P 20, cas ing ” ee 
g ” Т) гое bars & rods ve 97 to 2/4 | e 
g ‘i „ rolled strip & sheet T 2/1 to 9/0 T 
d Silicium Bronse Wire oe ee per Id. 179 ae 
ГА Steel, in bars [IJ ee per ton oe ee 
8 Tin, Bl ) ee өө " | £981 to £282 £7 dec. 
a Wire. Noa. 1 to 18 ee per lb. 4/8 vx 
White Anti-friction Metals .. рег ton £60 to £292 oe 
G. Boor со. sa 
a G. & gd & ' 
c Thos. Bolton & Sons, Ltd, h Edward mace” 
d Frederick зү е & Со. ; i Boag & Lowe. 
e F.W & Bons, 1 Riobard Johnson & Nephew, Ltd. 
f India-Rubber, Gutta-Percha and a P. Ormiston & Sons, 
Telegraph Works Co., Ltd. ғ W. F. Dennis & Oo. 


Fuel Economy.— The Board of Trade make the following 
announcement with regard to the effect of the termination of the 
strike on restrictions in the use of coal and coke, gas and 
electricity: 

The Lighting. Heating, and Power (Emergency) Order, 1919, 
prohibiting display lighting has been revoked. 

In view of the danger of a severe shortage of coal in the winter 
owing to the diminution of stocks during the strike, it is neces- 
sary to maintain for a short time the restrictions. imposed by the 
Coal and Fuel (Emergency) Order, 1919, limiting deliveries of coal 
tolcwt. The Controller of Coal Mines will, however, authorise 
the relaxation of the restriction in those districts in which, in his 
opinion, this may safely be done. 

The Gas and Coal (Emergency) Order, 1919, which prescribes a 
maximum calorific value of 425 B.TH.U. gross, and provides for the 
diminution of pressure in case of necessity, will also remain in 
operation. 

The embargo which Local Fuel Overseers were instructed to 
place on 25 per cent. of all industrial stocks in their districts has 
been removed. 


Moving Transmission Poles.—When it was necessary 
recently to move five 65-ft. (20-m.) poles carrying three 66,000-volt 
conductors, three 2,300-volt conductors. and a telephone line a 
distance of about 40 ft. (12 m.), the following method, described 
in the Electrical World, was successfully used :—When ready to 
transfer the poles to their new locations across an alfalfa field, 
each one was guyed both ways at right angles to the line. By the 
use of u Simplex polejack the pole was pulled out of the ground 
and attached tu the rear end of & two-ton truck, The truck was 
then backed across the 40-ft. space between the old and the new 
locations, and the pole dropped into place. By this method it waa 
possible to move the five poles without untying the lines. It would 
also have been easily. accomplished without disconnecting the 
66,000-volt circuit, but this was done as a matter of precaution, 
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-THE SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION. 


(Continued from page 424.) 


. МЕТА! INDUsTRIES, Lrp., Sunbury-on-Thames, was formed 
to take over and develop commercially the Cowper-Coles 
Manufacturing Co., and Mr. Cowper-Cole's patent processes 
and inventions. A dry-vapour galvanising or sherardising 
plant is shown in operation; also a number of samples of 
work. done by electro-deposition, such as copper tubes, 
cylinders, zinc boxes, and dry battery cells. This new process 
is claimed to be an improvement on sherardising; it has been 
found to be the best and the most economical for rendering 
iron and steel suríaces rustless. It consists of placing the 
article to be rendered rustless in a closed iron receptacle 
acked with zinc dust, a by-product of the zinc smelting 
urnaces. The drum and its contents, when heated to a tem- 
perature of about 700 deg. F. for a few hours, on removal are 
found to be coated with a white metallic coating of zinc, 
which is not a mere surface coating, but is amalgamated with 
or has penetrated the outer surface of the steel. One of the 
defects of the old sherardising process was the depreciation 
or alteration in the composition of the zinc dust, which 
oxidised and became inefficient. The new process claims to 
overcome this difficulty entirely, ensuring the zinc dust being 
kept in its best working composition so that an even quality 
of work is produced, and the new process also has the addi- 
tional advantage that the time of sherardising is reduced to 
about one-half. Y 

.SIEMENS Bros. & Co., Lrp., Palace Place Mansions, Ken- 
sington Court, London, W.8, and SIEMENS Bros. DYNAMO 
Works, LrD. These allied companies are exhibiting a ship's 
standard wireless telegraph station equipment, type H, includ- 
ing all the necessary apparatus for the transmission and recep- 
tion of wireless messages, as well as an emergency set for 
transmission when the main electrical power on the ship is 
not available. The whole is installed at the exhibition exactly 
as would be the case on board ship. The exhibit illustrates 
the compactness of the apparatus and the absence of noise in 
the spark gap. The motor generator consists of a 0.75 Н.Р. 
D.C. motor driving a 0.5-KW. А.С. generator at 220 volts and 
550 frequency. 'The pitch of the note transmitted is varied 
by adjusting the speed of the machine through the medium 
of a sliding resistance in the shunt circuit. The А.С. from the 
generator 1s stepped up from 220 to 8,000 volts for the trans- 
mitter by an iron-core transformer. The excitation circuit 
consists of Leyden jars, an 8-gap quenched-spark gap, and a 
variable self-induction, the latter being formed of a flat spiral 
of copper strip which carries plug sockets for various wave 
lengths. The wave range of the excitation circuit is from 
300 to 600 metres, and is usually fitted with 3 fixed waves, 
viz., 300, 450 and 600 metres. 

An aural receiver with contact detector is employed, which 
gives a wide range of coupling, and has a wave range of from 
2900 to 2,000 metres. The emergency transmitter consists of a 
battery and induction coil, and is put in circuit with the aerial 
by connecting two plugson the transmitter. Operation is then 
carried on by means of a separate Morse key in an exactly 
similar manner as in the case of the main transmitter. The 
battery is composed of 17 accumulators having a pressure of 
32 volts, and is so arranged that it may be charged from the 
ship’s mains by a switch, which also inserts a.charging resist- 
ance, fitted on the switchboard of the main transmitter. Тһе 
batteries have a capacity of 60 amp.-hours, sufficient for con- 
tinuous transmission for three hours. The induction coil is a 
specially wound 32-volt coil fitted with a hammer break. It 
is completely enclosed in a polished wooden box, and connec- 
tion is made through two plugs. 

A selection of cables are also shown for electric lighting and 
power suitable for installation on board ship, including 
samples of fibre and rubber-insulated cables, lead-covered 
cables (with and without armouring), and heavily armoured 
submarine or river type 3-core cable with pilot wires. Also 
samples-of ring main as used for the main power supply on 
large war vessels, and ''cab tire" sheathed cable cargo 
flexibles. 

Loud-speaking telephones in watertight gunmetal cases for 
transmission between the bridge, engine room and various 
positions on deck, and an electric helm indicator for indicat- 
ing on the dial the angle of the rudder or helm of a ship are 
exhibited. This indicator may be placed on the navigating 
bridge or other parts of the vessel; it 1s independent of the 
ordinary electric installation on the ship, the energy being 
obtained from a separate galvanic cell. 

The electrically-operated engine revolution indicator is 
designed to be placed on the bridge or in the chart room; it 
indicates every revolution made by the engine, and shows the 
direction of rotation. The torsion meter (Hopkinson-Thring 
patent) is applied for measuring the power transmitted by 
propeller shafts, and utilises for this purpose the twist which 
occurs in the shaft when transmitting power. The meter 1s 
fixed to and rotates with the propeller shaft, the twist being 
indicated by a beam of light reflected from the mirrors on to 
a scale. The torsion meter has been in extensive use in the 
Navy and mercantile marine for the last ten years, and has 
. given complete satisfaction. The navigation light indicator is 
an apparatus which shows at a glance whether the navigation 
lights are all burning. These indications are shown on a 
screen upon which is outlined a. plan of the ship's deck, and 


on this screen there appear illuminating disks, each disk corre- 
sponding with a navigation light. Should any navigation 
light or lights fail on the ship, the corresponding illuminated 
disk or disks on the screen vanish, and a bell rings to call 
attention. An electrically-operated watertight depth indicator 
is used for indicating the depth of water in any tanks or holds 
of the ship. A transmitting device is fitted within each tank 
or hold, and the indicating apparatus may be mounted in the 
chart room or elsewhere. А selector switch is provided, which 
is placed near the indicator, and thus there may be ascer- 
tained the depth of water in any tank or hold. If the indi- 
cating instrument 1s left permanently in communication with 
any one of the holds or tanks, as may be done by leaving the 
switch handle in the corresponding position on the selector 
switch, a continuous reading of the rise or fall of water in 
the tank or hold in question may be obtained. 

This firm is also showing a Siemens 24” Suez Canal 
pattern searchlight projector mounted on a pedestal. The pro- 
Jector is provided with a split mirror and an 80-amp. lamp, 
and is fitted with both automatic and hand-feed control switch 
and fuses. The switch pillars and panels are of the company's 
standard type and of substantial design; they are specially 
suitable for marine work. The fan shown is typical of those 
used on board ship for ventilating saloons xd cabins. The 
size shown is 12.5 in., and the motor is of the company's 
standard protected and shunt-wound type. A selection of 
standard motors, both totally enclosed and ventilated types, 
are included in the exhibit; thev are all suitable for use on 
board ship. A typical example of small switchboards, suitable 
for ship work, is on view, and an emergency petrol generating 
set is of a type which is now largely installed on board ship. 
The Siemens F.C.” protected type generator war wa output 
of 2.5 Kw. at а speed of 1,180 R.P.M., and is coupled direct to 
the engine. ; 

In addition to all the above, the exhibit includes an assort- 
ment of fittings, appliances, &c., used on board ship, such as 
fuses, circuit breskers, electric light fittings, cabin fans, elec- 
tric lamps and cooking utensils. The company is also showing 


its latest type of dry and “ Inert " galvanic.cells.. These cells 
are now appearing under a new label. 
SUBMERSIBLE Motors, Ltp., Johnson Street, Southall, 


Middlesex. This firm has a very comprehensive exhibit: of 
various specialities which present some novel and interesting 
features. The submersible electric motor, designed to run 
entirely under water, is in itself quite unique, as it is not 
a watertight motor, but is actually kept full of water all the 
time it is at work, this water being circulated through it and 
utilised to cool the windings and bearings. In combination 
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FIG. 12.—SUBMERSIBLE ELECTRIC MOTOR PUMP. 


with a centrifugal pump it forms an extremely compact piece 
of apparatus, figs. 12 and 13. Up to the present it has prin- 
cipally been used for marine salvage work and in emergency 
pumping operations. Many hundreds of these motor-pumps 
were supplied to the Admiralty during the war, and also to 
the French, American, and Japanese Navies. 

Examples are shown of motors coupled to 6-, 4-, and 2-in. 
single-stage centrifugal pumps, also to a two-stage pump for 


a lift of 175 ft., and to a six-stage pump for a 500-ft. lift. 


* 
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These latter have been specially designed for mining work. A 
6-in. motor-pump is shown opened up so that the details can 
be seen. A feature in the manufacture of these motors is 
the coating of the surfaces of the rotors and stators with a 
zinc alloy, which is deposited electrically and forms a very 
effective rust preventative. The winding of the stators is an 
excellent piece of work; no insulating material is used in the 
slots in the stator core other than the insulation on the con- 
ductors themselves. The coils comprising each phase are 


Fic. 13.—СомрохЕХТ Parts or Motor Pump. 


wound with a single length of conductor, the only joint inside 
the motor being at the star point, which is covered with a 
special rubber insulation and vulcanised, so that the insula- 
tion of the windings is continuous throughout. The ends of 
the stator windings pass through a water-tight gland in the 
motor case, and are sometimes attached to a watertight cable 
coupling fixed to the motor case, while in others they are 
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Fic. 14. —WEATHER-PROOF GENERATING SET. 


brought out for a distance of 50 ft., and protected b 
armoured hose, a cable coupling being fitted at the end. 
Samples are shown of the cable couplings, fig. 15. These 
were designed to withstand the severe conditions met with in 
marine не то operations and in mining work. 

An oil-engine driven generating set for operating submer- 
sible motors is shown, fig. 14. It consists of a weather- 
proof altermater amd exciter of 3J5-K.v.4. capacity, coupled 


. 


either to an Allen, or to а Thornycroft weather-proof 
engine, running at 750 R.P.M. The set is mounted 
on a wheeled truck fitted with lifting shackles, ŝo that 
it can be easily moved about. On the set with the 
Allen engine a weather-tight switchboard, figs. 14 and 17, 1з 
fitted carrying the necessary switches and instruments for 
controlling two 4-in. submersible motor-pumps. A large num- 
ber of the portable generating sets were supplied during the 
war to the Admiraltv for dockyards and salvage vessels, as 
well as to the Allied Navies. 
As up to the present the electric supply on ships both in 
the Navy and mercantile marine has always been on the D.c. 
system, and as submersible electric motors require 3-phase 
current, it 18 necessary to employ motor alternators or rotary 
transformers for the purpose of GOD Кыр. the р.с. to 3-phase 
A. C.; an example of these is shown, fig. 16. А special feature 


Fic. 15.—WATER-TIGHT CABLE COUPLING. 


in the design of the 17-К.У.А. rotary transformer is that it 
can be run in either a vertical.or horizontal position, which is 
a great advantage when the location of this on board ship has 
to be decided. 

Another interesting exhibit is the submersible saw for 
cutting metal, which consists of a circular saw driven through 
gearing by an electric motor; electro magnets are provided 
for attaching the saw to the work. It 
is intended for use in marine salvage 
work, and can be controlled by ША 
diver himself while under water. 

A range of very substantially built 
foot valves for use in connection with 
the motor-pumps forms another ex- 
hibit. A special feature in the design 
of these is the internal sleeve reaching 
nearly to the bottom of the strainer, 
which permits water to be drawn to 
within an inch or two of the bottom on 
which the foot valve rests. The 
strainers have an area well above that 
of the area of the pipe, a point often 
overlooked in the design of these 
fittings. 


FIG. 16.—A 17-K.v.A. ROTARY TRANSFORMER. 


A small silent running D.c. electric motor with propeller, 
shaft and thrust bearing for use in electric canoes and 
launches is also shown. 

In the large yard two 4-in. submersible motor-pumps are 
shown at work under full load conditions. One is submerged - 
and delivering water to the full height of 75 ft., and the other 
is working with a suction lift of over 30 ft., which, it will be 
noted, is an exceptionally good performance for a single-stage 
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centrifugal pump. These pumps are driven by one of the 
generating sets with an Allen engine referred to above. 

It is beyond question that the most convenient method of 
driving the various machines employed in mining work is 
by means of electric motors. The damp atmosphere which 
prevails in the workings of all mines will break down an 
ordinary electric motor if accidentally immersed or flooded by 
the sudden inrushes of water, which so frequently occur. The 
submersible electric motor being designed to operate with 
water flowing through it, will work in the dampest atmos- 
phere or entirely sumberged for an indefinite period. It 
can be used to drive pumps, air compressors, rock drills, coal 
cutters, and for any other purpose for which motive power 
is required. In combination with a centrifugal pump, it 


Fic. 17.—WEATHER-PROOF SWITCHBOARD. 


forms an exceedingly compact piece of apparatus, easily 
moved to any part of the mine as occasion requires. A 
number of pumps can be attached to the same motor, in 
order to give the required height of lift, a lift of approxi- 
mately 80 ft. for each pump being obtained, thus a three- 
stage pump would deliver to a height of 240 ft., and a six- 
stage pump to a height of 480 ft., and so on. 

In pumping the plant can be placed at the bottom of the 
mine, and where it can be submerged no suction piping is 
necessary, simply a delivery pipe being taken to the point 
where the water is to be discharged. In a flooded mine the 
motor pumps can be suspended by chain slings from overhead 
tackle, immersed a few feet under water, and lowered as 
the water level is reduced, extra lengths of delivery hose 
being added as the pumping proceeds. 

In some coal mines the presence of inflammable gases 
renders the use of electric motors impossible, owing to the 
danger of explosion; with the submersible motor, however, 
this is entirely done away with, as the whole motor being 
surrounded by water, no sparking whatever can occur. 

THE ELECTRICAL APPARATUS Co., LID., South Lambeth Road, 
S.W., has an interesting exhibit. This firm specialises in 
the manufacture of motor-control gear of all kinds, ironclad 
switchgear and electricity meters, and the various types of 
manufactures are well represented. The apparatus shown 
may be classified under four main headings :— 

The D.C. control gear includes a 6-H.P. motor panel of the 
standard type, comprising a two-pole switch and fuses, and 
face-plate starter fitted with the usual automatic features, 
mounted on an angle iron frame. 

The commercial type starter of the semi-enclosed pattern 
is provided with no-volt and overload trips, and is suitable 
for a 10-н.р., 220-volt motor. 

A complete portable panel, suitable for а 20-H.P. motor, and 
contains a D.P. switch and fuses, starter, shunt field-regulator 
ammeter, voltmeter, and wattmeter. he starter embodied 
in this panel, however, is of the firm’s patented slow-motion 
type. e slow motion is attained by a pawl carried on the 
starter lever moving in a guideway provided with alternate 
camming and arresting shoulders. The starter allows a quick 
forward movement, but provides dead stop on the centre of 
each segment, so that it is impossible to start up the motor 
too quickly. Тһе backward movement, however, is not 
impeded. The resistances are rated for a starting period of 
60 seconds. . 

An inching type pillar panel for a 14-H.P. motor 1s еу 
designed for the деб service, and is suitable for the 
control of printing presses, heavy machine tools, and all 
purposes where frequent starting and stopping under load 
occurs. A few of the features embodied in this starter are: 
The absence of a main pull-off spring and ''hold-on " 
coil. Independent no-volt and overload releases, operative in 
any position of starting or running; the overload release 1s 


of the circuit-breaker type. The circuit cannot be broken 
on the rase segments; it is im ible to move the main 
lever backwards without first causing the contactor to open 
the main circuit. The motor can be ''inched"' or started 
and stopped as frequently as may be desired; it can only 
be started with all resistance in circuit. The ‘contactor coil 
cannot be burnt out by staying too long on the first step. 
The only insulation on the starter proper is a 0.75-in. thick 
ebonite bush, not subject to mechanical strain. In order to 
demonstrate practically the performance of the starter it 
is arranged to control, on the stand, a 14-н.р., 290-volt, Cromp- 
ton motor, coupled to a Heenan & Froude dynamometer. 
By means of this the motor can be loaded up as desired, and 
the behaviour: fully demonstrated under all conditions of 
load. In addition to the inching starter in operation, two 
other examples, together with contactor boards, showing the 
constructional features of the apparatus, are on view. 

A multiple-lever starter for a 50-н.р., D.C. motor is made 
on the same liberal lines as the firm's inching starter, and 
is recommended for use where sliding contacts become too 
large for convenient hand operation. The same arrangement 
of contractor and automatic releases as in the inching starter 
are embodied, and the various levers are mechanically inter- 
locked so that.they can only be operated in proper sequence. 

The series relay starter is a new form of automatic starter, 
so designed that the rate at which the starting resistance is 
cut out, is dependent upon the rate of acceleration of the 
motor; it consists of an electro-magnetic master device, which 
controls the operation of a number of contactors in such a 
manner that they can only close in correct sequence and 
cut out the starting resistance step by step. By the provision 
of a specially designed pendulum movement, on the master 
switch, however, it is impossible for any step of the resistance 
to be cut out in less than a predetermined period which is 
sufficient to preclude any possibility of damage to the motor 
which it controls. 

Examples of shunt field regulators used for motors, 
dynamos, &c., are of the usual form, but the resistance mate- 
rial employed is non-corrodible and has a negligible tempera- 
ture co-efficient. Б 

Тһе А.С. motor-control gear includes faceplate starters suit- 
able for rants pees inductign motors of 40-H.P. and upwards. 
Several typical starters are Shown with and without overload 
and no-volt releases, and of the open and totally enclosed 
patterns. In addition to the various faceplate starters referred 
to above, this; firm has developed a complete series ot arum- 
type control gear for А.С. motors, contact fingers and drums 
of a standard pattern being used throughout the whole series, 
both in the oil-immersed and air-break patterns. The exhibits 
of this firm include auto-transformer starters, star-delta 
switches, rotor starters with step-by-step, slow-motion device, 
and combined stator and rotor starters, with automatic trips, 
which form a роки controlling unit for induction motors. 

Four examples of a.c., ironclad, oil-immersed, н.т. switches 
are shown, so designed that they can be used alone or in 
combination with others to form distribution panels, or with 
starters to form motor-control panels. To demonstrate this 
flexibility, two panels are shown mounted together, and pro- 
vided with a bus-bar forming a two-panel distribution board; 
one is mounted on a pedestal with a drum-type rotor starter, 
and the other is arranged to show constructional details, tank 
lowering gear, and draw-out isolating features. The same 
form of contact finger and switch drum are used as in 
the drum-type control gear. The general appearance of 
these мас is very distinctive, and points particularly 
noteworthy are mechanical strength, simplicity of design, the 
mica and metal construction, and accessibility of all parts 
when opened up for inspection. 

Several sizes of the firm's well-known А.С. and D.c. meters 
are shown, together with component parts in various stages of 
manufacture. 

Messrs. ARTHUR Lyon & WRENCRH, LrD., 36, Victoria Street, 
Westminster, S. W. I. The ‘‘Lyon-Brotherhood’’ patent system, 
of domestic electric lighting has been designed with the object 


V 


Fia. 19.—A 50-vorT ' 
FARM-LIGHTING SET. 


Fia. 18.—A 94-voLT 
HOUSE-LIGHTING SET. 


of bringing the numerous advantages of electric light within 
the reach of even small householders, and is a peace-time 
production embodying the successful results of four years' 
war work. The system is domestic in the strictest sense 
of the word—any unskilled person can run it quite success- 


476 THE ELECTRICAL REVIEW. [Vol 85. No. 2,185, OCTOBER 10, 1919. 


fully. In the Popular set the engine is self-starting, as 
in modern motor car practice, by the simple movement of a 
lever; no regulation is necessary during battery charging. 

' By the use of large ball bearings for the main shaft, with 
hardened steel and phosphor bronze bearings in the connect- 
ing, rod, wear and tear is reduced to а minimum. For 
example, the Popular 24-volt set, using standard i-watt 
lamps, will light a 12-roomed house at a fuel-running cost 
averaging about 2s. a week. The domestic lighting sets are 
made in two types: 24-volt Popular type, capacity 36 to 
72 lights (using 4-watt lamps); and 50-volt ''Major-Domo "' 
type, capacity 100 to 150 lights. (Larger sizes on applica- 
tion.) The lights refer to the total number of lamps installed, 
and the output of the plant is calculated on this basis: that 
two-thirds of the total lamps installed are of 90 C. p. (for living 
rooms, &c.) and the balance (one-third) of 8 с.р. (for 
small bedrooms, &c.). The liberal capacity of the storage 
battery allows of an eight hours' consumption of one-third the 
number of lamps installed, without recharging. In actual 
practice, on an average throughout the year, the engine will 
only need to be run about four hours per week. The 24-volt 
“ Popular" type of outfit is shown in fig. 18, and is suitable 
for lighting premises with from 10 to 15 rooms. It comprises 
a petrol engine (Ricardo patents) combined with a dynamo 
and mounted on a self-contained, cast-iron, water-tank base, 


Fics. 20 & 21.— TRE Lxox-BRorHERHOOD Power UNIT. 


and is complete with a self-starter, switchboard, fuel tank, 
and a 75 to 150 amp.-hrs. battery. These sets, made in four 
sizes to supply from 36 to 72 lights, occupy a space (excluding 
battery) of only 20 in., by 21.5 in., by 30 in. high. | 

The Major- Domo 50-volt type, 100 to 150 lights, occupies 
a space (excluding battery) of 20 in., by 28 in., by 26 in. high, 
and is suitable for country houses, farms, &c., giving a reserve 
of power-for heating. The set is shown in fig. 19; the petrol 
or paraffin engine, fitted wilth overhead valves, is direct built 
into a 50-60 volt dynamo. A switchboard with all instru- 
ments, also fuel and water tanks, piping and fittings, and a 
100 to 150 amp.-hrs. battery is supplied with the set. Both 
these sets can be supplied for higher voltages where it is 
required to install the engine some distance from the house. 
The ‘‘ Lyon-Brotherhood "' power unit, 3 to 8 H. P., is shownun 
figs. 90 and 21; the engine is semi-portable, and takes up very 
small space. The consumption is under 2/3 pint of petrol per 
н.р. hour, and the engine can be fitted with а paraffin 
vaporiser if required. 

This firm also exhibits D.c. motors and dynamos, a D.C. 
motor-generator set, as adapted for running a kinematograph 
projector arc lamp, complete with starter and regulator, L. W. 
b.c. motors in three frame sizes with starters, a positive type 
rotary pump and L.W. motor drive, and samples of component 
parts of various manufactures are also on view. 


BnrrsH ELECTRIC VEHICLES, Lrp., 126, Hamilton House, 
Bishopsgate, London, E.C.2, exhibited an accumulator in- 
dustrial truck and a battery locomotive or tractor which 
will haul 10 tons on the level or 3 tons up a gradient of 
1 in 30. These trucks, which have been described in our 
pages from time to time, are manufactured in five different 
standard patterns and capacities, in addition to being built 
to meet special requirements when so desired. The hard- 
working merit of B.E.V. trucks is well known, and they 
are most economical in upkeep, it being claimed that 4d. per 
hour is approximately their running cost. They are also 
practically “ fool-proof," so that those totally unacquainted 
with machinery can with safety be entrusted to operate them. 


THE ELEcTRO-MECHaNICAL BRAKE Co., LtD., Eagle Works, 
West Bromwich, exhibited a collection of grid resistances 
and component parts. The E.M.B. resistance is guaranteed 
unbreakable, and as the grids are made in one continuous 
length, the difficulties of maintaining good contact at the 
ends of the grids, due to corrosion and loss of pressure on 
the contact surfaces, resulting from vibration and expansion 
and contraction, are claimed to be overcome. For use in 
chemically-laden atmospheres the grids can be supplied with 
lead coating or arranged in fume:proof boxes. Grids of 
E.M.B. unbreakable, jointless and rustless type resistances 
are in one continuous length per section, the wire 1s of 
uniform cross section with temperature coefficient and carry- 
ing capacity similar to that of cast iron, the shape of the grid 
is such as to secure: stiffness and prevent the possibility of 
adjacent grids touching each other through vibration. The 
insulation is mica and micanite throughout, the grid bolts 
passing through micanite tubes and the grids separated by 


washers of pure mica. А test to 3,000 volts А.С. is applied 
before despatch. Secondary mica insulation at the ends of 
the grid bolts is supplied for high voltage. The terminals 
are of the mechanical type, with split head set screw, lock 
nut and lock washer; they are of high quality gunmetal of 
substantial section and current-carrying capacity, capable of 
being attached directly to the loops at the ends of the 
resistance grids without disturbing the grids themselves. The 
frame is of pressed steel flanged and sufficiently heavy to 
secure rigidity, and the covers are of small mesh expanded 
metal stiffened with wide beading of steel strip at the edges. 


THE Mepway Sarrty LIFT Co., Bolt Street, Deptford, 
London, S.E. This exhibit consists of one of the firm's latest 
type of electric passenger lift and safety locks and switches 
which can be seen in operation. These latter are claimed to 
be fool-proof, and ensure perfect safety. The lock exhibited 
seems to be reliable, and another feature of interest is the 
firm's patent controller. 

(To be continued.) 
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THE USE OF ELECTRICITY IN FACTORIES. 


THE following is an abstract of the report of Mr. G. S. Ram, 
M.I.E.E., H.M. Electrical Inspector of Factories :— 

The outstanding feature as regards the use of electricity 
during the period of the war is the enormous increase that 
has taken place due to the requirements of works engaged 
directly or indirectly on the output of munitions of war. The 
extensions of public supply generating stations have been 
chiefly in the form of enlargement of existing works, although 
about ten entirely new stations have been completed and 
put into use during the period under review. They are all 
equipped for extra-high-pressure 3-phase systems, on modern 
lines. Three large generating stations and a number of sub- 
stations have also been completed for the electrical working 
of sections of railways. It is expected that considerable de- 
velopments will take place when conditions become normal 
in those districts where the supply has been necessarily 
curtailed during the war. The scheme contained in the report 
of the Board of Trade Committee on Electric Power Supply 
may eventually lead to great economies in the matter of fuel, 
but it cannot be carried out all аё once and extensions of 
many of the existing smaller stations will be imperative in 
the meantime, if developments in the use of electrical energy 
are not to be retarded. 

Considerable anxieties have been experienced by those 
responsible for running electrical stations owing to shortage 
of labour. Wonien were widely brought in for varied Soi. 
before the war few people would have thought it possible 
that women could have successfully undertaken the work 
of attendants in important sub-stations for converting from 
high tension 3-phase supply to direct current for traction or 
general distribution. Experience has, however, shown that 
the trial was justified, excellent reports of the capabilities 
and resourcefulness of the women having been received, 
naturally, however, with certain exceptions. 

A number of new factories have been erected during the war 
by or under the control of H.M. Ministry of Munitions, and 
many of them have been provided with their own electrical 
generating stations and sub-stations. These have been for 
the most part well designed and equipped with modern and 
up-to-date plant. New generating stations have also been 
erected by several private firms, and many others have been 
extended. Generally, the new work has again been good. 
Ап important matter, which I have pointed out on previous 
occasions, had, however, been overlooked in several instances. 
In stations intended to maintain a continuous supply, night 
and day and on Sundays, medium-pressure 3-phase switch- 
boards have been so arranged as to make it impossible to 
carry out any work, e.g., overhaul of an oil switch, in safety. 
No isolating switches had been provided between the bus- 
bars and the oil switches, and no divisions between the panels. 
This arrangement has been found on the main switchboards 
where the supply has been at medium pressure and in high- 
pressure stations in regard to the medium-pressure auxiliary 
switchboards. These switchboards controlling all the auxiliary 
plant in the station, e.g., condenser pumps, feed pumps, 
mechanical stokers, &c., are just as important as regards 
maintenance of the supply as the inain switchboards. In 
other cases both isolating switches and divisions were satis- 
factorily provided. In one large station for an electric railway 
the matter had been dealt with in another way, the auxiliary 
switchboard being duplicated, so that either one could be 
completely shut down when necessary, every motor in the 
station having a cable from each switchboard with a change- 
over switch at the motor—an excellent arrangement, although 
no doubt somewhat costly. | u 

During the period under review I have visited à number 
of explosive works and filing factories, most of them, of 
course, being new works. In general, the electrical work 
has been well done, special precautions being necessary on 
account of explosive risks or liability of damage to wiring 
and apparatus from acid fumes. ‘* Danger’’ buildings have 
where possible been lighted entirely from outside, motors and 
all switchgear, fuses, &c., being either in separate buildings 
or in rooms completely shut off. In some the lighting has 
been necessarily inside, special well-glass or bulkhead types 
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of fittings being used. Motors, where inside, have been pi 
ventilated or provided with forced-draught ventilation with 
spray-washed air. The work was, however, much better done 
in some cases than in others, and some otherwise good work 
was rendered dangerous by not being properly finished off. 
Thus I found pipe-ventilated motors with no pipes connected, 
and even forced-draught motors with no pipes on the outlet, 
in buildings with highly inflammable if not actually explosive 
material near by, where the effect of a burn-out of an arma- 
ture would be to blow a torrent of sparks into the room. 
Slackness in maintenance was also sometimes noticed, well- 
glasses of lighting fittings having been broken and not re- 
placed. The soundness of the work in general is, however, 
evident from the fact, confirmed by H.M. Chief Inspector 
of Explosives, that in no case was any explosion or fire 
attributable, so far as could be ascertained, to any electrical 
installation, or defect therein. 


Amongst the heavier uses of electrical power, several new 
steel rolling mills have been put into commission. A rollin 
mil provides probably the most severe test of electrica 
machinery possible, and the fact that more mills are being 
equipped electrically 1s a sufficient proof that the method 1s 
reliable, and has other advantages over steam power. The 
extremely heavy load being suddenly applied ta the motor 
necessitates enormous mechanical strength in all parts. 
Motors of 5,000 H.P., giving 10,000 or 12,000 н.р. for short 
intervals on the peak, are in use. In some mills the handling 
of the strel, from taking the billets from the soaking pits 
to the rolls and passing them backwards and forwards through 
the mill and finally taking away, cutting up, and stacking 
the finished. sections, 18 accomplished entirely by electrical 
power. Most of the mills are reversing, the motor having 
to start, соше up to speed, slow down, and reverse perhaps 
ten times a minute. Some are not reversing, the motor 
driving the rolls constantly in the same direction, the steel 
billet passing one way above and the other way below the 
live or driven roll. Some have a direct drive, others are 
geared, and some of the smaller ones are rope driven. In 
order to equalise the power taken from the supply source 
and prevent the enormous fluctuations, which would other- 
wise be experienced, full use is made of the storage of energy 
in flywheels. These are attached in the case of reversing 
mills to motor generator sets intervening between the source 
of supply and the mill motor, and in the case of non-reversing 
mills to the driving shaft of the rolls. The electrical control 
systems naturally appear somewhat complicated, and are 
specially designed to reduce electrical losses to a minimum, 
and are provided with various safeguards in case of accident. 
Other new heavy-duty motive power plants with intermittent 
loads include large hoists for dealing with loads of 40 or 50 
tons, as for blast furnaces, fully loaded railway trucks being 
taken up and tipped directly into the furnaces. | 

Perhaps the most striking development in the direct use 
of electrical energy has been for furnace work, principally in 
steel manufacture, for the making of high-grade special steels 
and alloys. Several patterns of furnace are 1n use, all taking 
alternating current, single-phase, two-phase, or three-phase. 
The sizes of the furnaces are mostly from half a ton to ten 
tons capacity, although there are a few still larger. In the 
smaler sizes they are arranged to be regulated by hand, and 
in the larger sizes, during the first part of the process, while 
the stcel is being melted, after which the regulation 1s auto- 
matic. Success in their use depends very much on having 
skilled attendance, electrical as well as metallurgical, and some 
of the more important works have found that it pavs them 
to employ an electrician in charge of each furnace. In many 
works, however, there 1s no such skilled electrical supervision. 
With most patterns of furnace the pressure used is about 
90 volts for melting. being subsequently reduced to about 70 
volts by means of selector switches connected in the primary 
side of the transformer windings. The main supply is of 
course at high tension, in many cases at 11,000 volts. Unfor- 
tunately the equipment of the transformer rooms in many 
instances had been carried out 1n a dangerous manner. In 
many cases the apparatus was badlv arranged and the pro- 
tection of the high-tension conductors was totally inadequate. 
these being treated as of no more consequence than if at 
100 volts. 

Similar furnaces are also being tried for brass making and 
casting, but direct heating by the arc appears to present 
some difficulties. Arc furnaces are also used in the manufac- 
ture of calcium carbide, phosphorus, carborundum, sulphate 
of lead, &e., some being on a large scale, others comparatively 
small. Electric resistance furnaces are also being tried for 
the making of crucible steel by heating the crucibles from the 
outside. Hardening furnaces, in which the current is passed 
through а bath of salts, are used for hardening tools. These 
are comparatively small, and the primary current supplied to 
the transformer may be only, say, 200 volts. a 

Electric heating has also been developed in several new 
directions, among which mav be mentioned that of cardboard 
box manufacture | 

Other new plants for the direct use of electrica] energy 
include some for clectrolvtic manufacture of certain explosives, 
and of chlorine and oxvgen, and for the recovery of tin from 
serap. At least one plant was installed for the manufacture 
of nitric acid by obtaining nitric oxide from the air by means 
of the electric arc. Several installations have been put up 
for depositing fumes and dust by means of high-tensian 
electrical discharge. | И 

The ü&e of electricity in welding has increased very much 


during the war. There is danger in case of a breakdown 
of the insulation of the transformer causing the welding jaws 
and the metal being welded to become charged at the pressure 
of the supply circuit, generally 200 to 400 volts and, as recorded 
in some of my previous reports, fatal accidents from electric 
shock have occurred in this way. ‘This danger can be over- 
come by earthing one point of the secondary circuit. І have 
found & number of welding machines in different works, not- 
ably for the welding of chains, where serious dangers existed 
through exposure of conductors, terminals, switches, &c., of 
the primary circuits. 

A considerable development has also taken place in electric 
arc welding, chiefly with metallic electrodes. Owing to the 
injurious effect of the rays from the arc upon the eyes a screen 
of darkened glass is always used, it being impossible to work 
without one. It is also necessary to protect the ekin of the 
face, neck, arms, &c., both from the rays and from particles 
of hot metal. A point of some difficulty is that the glass has 
to be so dark that practically nothing but the arc and the 
hot metal immediately round it сап be seen. In addition to 
reducing the luminous rays to an intensity which will not 
hurt the eyes, certain invisible rays both in the ultra-violet 
and infra-red must be cut out. Usually two coloured glasses, 
ruby and blue, are superimposed, or sometimes ruby and green 
with a third of neutral tint. Different workers favour different 
combinations, but the matter 1s one which appears to warrant 
further ecientific rescarch. In welding in a tixed position as 
in a workshop, a screen with darkened window is usually 
held in one hand by the worker, who manipulates the electrode 
with the other. As injury may be caused to the eyes by 
looking at the ar: from some distance away, even for only а 
few seconds, it is necessary also to surround the working 
places with opaque screens to prevent the rays reaching 
other persons in the vicinity or who may be passing. For 
working in confined spaces or in positions where the left 
hand may be required for use or for holding on by, a mask 
with a darkened window is sometimes used. This window is 
conveniently hinged to allow of its being opened so that the 
worker may see his surroundings when not actually welding. 
A protective tunic with mask, completely screening the upper 
part of the body, devised by one firm, provides that the welder 
can only see directly in front, and he 1s consequently pro- 
tected from the rays of any adjacent arcs which may be used 
by other welders. Such masks or helmets are not, however, 
liked by the workmen, who prefer to use the hand screen 
whenever possible. | | 

With direct current the danger through electric shock 18 
very slight, and probably negligible, except perhaps as regards 
persons working on stagings or in confined spaces, and it 
should therefore always be used where possible. With alter- 
nating current there are dangers which have to be guarded 
against, because it is in any case more dangerous than direct, 
and also because a person holding a live conductor and getting 
a shock through his body will in general be unable to release 
himself. It is therefore very necessary that the electrode 
holder shall be so constructed that it shall be impossible 
for the worker to touch any live part with his hand whilst 
holding the handle. I have found in use many electrode 
holders which do not comply with this elementary require- 
ment. Another important matter is that one pole of the 
circuit, that which is connected to the article to be welded, 
shall be efüciently earthed. Where this is done the only 
danger point, assuming that the flexible conductor 1s properly 
insulated and protected, and the resistances, &c., are properly 
guarded, is the electrode holder and the electrode. There 
should, of course, be no switch or fuse in the earthed con- 
ductor. Except when the arc is actually maintained, the 
electrode is at the full pressure of the circuit. When the 
welding is done in a workshop the welder is usually close to 
the switch controlling the circuit, and can readily cut off 
the pressure when he has finished or when he requires to 
renew the electrode. In other cases he may be at a con- 
siderable distance from the switch, and it has been suggested 
that there should be an auxiliary low-voltage circuit in the 
flexible cable, with a push-button thumb-switch in the handle 
of the electrode holder, arranged to operate a contactor 
switch at the fixed end of the circuit. The electrode and 
holder would then normally be dead and would only be made 
live when actually put to use. | | 

Considerable study has been given to the question of light- 
ning protection at many explosive works, and, in some, care 
had been taken to connect together all metal work within 
or about the buildings, with the idea of eliminating all 
possible points between which any spark discharge due to 
secondary effects of lightning could possibly occur. This 
precaution is probably very sound, and might be more gener- 
ally adopted in other cases. Except for chimneys, lightning 
protection is eeldom provided on ordinary factory buildings. 
no doubt due to the risk of damage being regarded as very 
remote. | 

Much consideration has been given during the last few 
years to the science of illumination and to the design of 
efficient fittings for distributing the light to-the best advantage 
according to the special circumstances for which it is required, 
the matter having been of special importance during the war 
owing to the large amount of overtime and might work 
resorted to in many works. For many years factory lighting 
by electricity was dependent upon the arc lamp for general 
ilumination. with the attendant troubles of trimming, clean- 
ing and the expense of carbons. and upon the carbon-filament 
glow lamp of very low efficiency, for localised lighting ot 
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individual machines, work benches, &c. This localised light- 
ing necessitates a large number of pendants, brackets, or 
other fittings wherever the lights are required. The improve- 
ments which were effected some vears ago in gas lighting 
would probably have led to gas largely superseding electricity 
for factory lighting, had not the metallic-tilament glow lamp 
with its corresponding improvements been introduced just 
in time to re-establish the relative advantages of the latter. 
Half-watt lamps are made in sizes up to 1,000 candle- 
power, so that it is now possible largely to dispense with 
localised lighting by providing a comparatively few of these 
lamps suitably placed. At the same time there have been 
useful developments in localised lighting. One which is 
particularly suitable for engineering machine shops, provides 
for small ten-watt lamps, such as are used in motor car head 
lights, in specially designed reflectors attached to fittings 
having universal joints so that the lamps may be put in any 
position. The pressure is only 10 or 12 volts, being reduced 
from the supply pressure by a small transformer for every 
ten or fifteen lamps. The wiring is concentric, the metal 
tubing of the fittings forming the return conductor and being 
earthed at the transformer. This construction, of course, 
greatly simplifies the mechanism of the universal Joints. Ве- 
sides being very robust, and therefore suitable for machine 
shops, the advantages claimed are excellent lighting of the 
work, as much as 15 foot-candles being ovtained at 15 in. 
from the lamp, economy in the amount of electrical energy 
consumed and particularly in regard to lamp renewals, the 
small lainp successfully withstanding the inevitable vibration 
and rough usage under conditions which would be disastrous 
to lamps of ordinary pressures, say, 200 voits, with their far 
more delicate. filaments. А further advantage is no doubt 
in safety on account of the very low voltage. Some excellent 
examples of modern scientific lighting are to be seen in some 
of the new works. On the other hand, I have seen instances 
of very bad nge with half-watt lamps, the lamps being 
unscreened and placed where they cause a glare, and are 
probably harmful to the evesight of persons employed. 
Similur unscientific and harmful examples may be seen by 
anyone in many of the shop windows of the West End at the 
present time; unshaded lamps are placed so that thev shine 
into the eyes of the onlooker, causing such a glare that they 
fail utterly to show up the goods in the window although in 
a blaze of light. 

Except as regards districts which have been supplied for 
many years with direct current, the development in the use 
of electrical power is mostly by alternating current, 3-phase 
or 2-phase, which from the point of view of electric shock 
risk at low voltage 1s very much more dangerous if proper 
care is not taken. As distribution at high pressure is becom- 
ing more general in . districts, transforming 
sub-stations have often to be provided on the factory premises 
even for small consumers. 

In some cases otherwise good installations are spoiled by 
not being properly finished off. The most prevalent fault in 
this connection, which I have referred to in previous reports, 
Is that even though the conductors are well protected in 
screwed steel conduits throughout almost their entire length, 
the conduit is not taken right up to switch boxes or motor 
terminal boxes, so that loops of unprotected cable are left, 
often in positions where they are liable to damage, e.g., on 
the floor at the motors. This is partly due to the slight 
extra cost of providing switch and fuse boxes and motor 
terminal boxes having properly made sockets for the attach. 
ment of the conduit. Several large manufacturers supply 
their motors without any terminal boxes, cable tail ends 
being brought through the casing for connecting up to the 
circuit, instead of providing terminal boxes with facilities for 
connecting up conduit, although they wil supply шеш at 
an extra charge. 

Owing to the great expansion in the use of electrical energy 
during the period under review, it might have been expected 
that the number of electrical accidents would have increased. 
This, however, was not the case: Mr. Wilson, superintending 
Inspector, Glasgow, states : — 

'" Notwithstanding the greatly increased use of electricity 
both in power and light. there have been remarkably few 
electrical accidents throughout the division, and this is attri- 
buted chiefly to the fact that the plant introduced complies 
with the requirements of the regulations. Practically all the 
Inspectors are agreed on this satisfactory feature of the new 
installations."' 

On the other hand. the number of fatal accidents has some- 
what increased, 99 having been reported in the four years, 
as against 70 in the previous like period. 1911-1914. Of these 
ЭУ fatalities, 14 occurred in electrical stations of public supply 
or traction undertakings, the remainder on ordinary factory 
premises. In addition to these there were four fatalities 
indirectly due to electricity. One was caused through explo- 
sion of gas from а secondary battery by electric spark, one 
through failure of the current of a crane magnet allowing the 
load to fall on а man, one from burns where a girl got her 
dress set on fire bv knocking the lead ont of a terminal of 
a motor, and the other from burns where a man short-circuited 
conductors with a benzine blow lamp. | 

It will be seen from the table that 95 out of the 99 fatalities 
occurred with alternating current, 19 being on svstems of less 
than 250 volts. whilst 47 occurred on three-phase systems 


from 346 to 440 volts, but where the pressure to earth would. 


not exceed about 250 volts, most of the systems having the 
neutral point earthed. Many of them occurred en lighting 


circuits taken from one phase and the neutral. In three or 
four cases only is it likely that the shock was received from 
contact with two of the phase conductors, the accidents being 
nearly all due to contact with one conductor only, the currents 
passing through the victim to earth. Three direct-current cases 
were on mediuin-pressure traction systems having one pole 
earthed. In the case of the solitary low-pressure direct- current 
accident death was probably due to the fall. In several of the 
cases where the accidents were due to absence of, or ineffective, 
earthing, the actual pressure received may have been con- 
siderably less than the maximuin voltage of the circuit. 

The importance of artificial respiration as & means of 
resuscitation in cases of apparent death from electric shock, 
although generally appreciated by electrical engineers for 
many years past, is not adequately realised by factory oc- 
cupiers or even by many members of the medical profession. 
Instructions on the matter are required to be posted in all 
works using electrical energy above low pressure. Informa. 
tion as to what was actually done was recorded as regards 
50 of the foregoing fatalities. In 15 cases artificial respiration 
was carried on for an hour or longer, in some instances under 


FATAL ACCIDENTS 1915 то 1918. 


| Voltage Probable 


Fatali- .. Fatali-. 
pet | Voltage of system. | System. | 1 | ds , voltage of | System. 
sa 
1 12,000 l phası| 129 449 250 |3 phase 
6 10,000 to 11,000 |3 „ | "15 400 230 3 , 
1 6,600 1 4 1 365 210 3 „ 
4 6.600 з, 2 346 200 3 „ 
2 5, 00 3 „ | 1 210 240 |l , 
1 3 000 „ 230 230 direct 
1 3,000 2 ug | 1 225 225 | 1 phase 
2 2,000 2 y» 2 220 125 |3 „, 
1 1,600 LG | *6 220 | 220 |l , 
1 1,000 Ll d 7 200 200 2 „ 
9 500 to 550 3 „ 1 200 765 2 „ 
3 500 to 550 | direct | 1 105 105 1 „ 
32 " 99 | 
* One case fall following shock. + Three cases fall following shock. 


; Measured pressure. 


medical supervision, in ten cases for half an hour, in eight 
for 15 minutes, in two for 10 minutes, 1n one for 5 minutes. 
In six of the lö-minute cases the doctor who was called in 
pronounced life extinct at the end of that time. In four 
others no mention is made of the length of time, but the 
ellorts at resuscitation were carried out "until the doctor 
arrived." In ten cases artificial respiration was tried, but 
no mention is made of the duration of the effort. In four 
cases it is definitely recorded that no artificial respiration was 
tried, in one even though a doctor arrived shortly after the 
accident. In eleven cases, therefore, where a doctor was on 
the scene within a few minutes of the accident, practically 
no attempt was made to revive the patient. This indicates 
that the medical profession generally 1s woefully ignorant on 
the matter. That enlightened medical opinion is convinced 
of the efficacy of treatment by artificial respiration is well 
known, and in support of this statement I again refer, as in 
my report for 1912, to a letter which appeared in The Lancet 
by Dr. Reginald Morton, President of the Electro-Therapeutics 
Section of the Roval Society of Medicine, in which he stated 
that death from electrical shock is only an apparent death 
at first, and whatever the conditions or severity of the acci- 
dent. there is practically always a time, varying from a few 
moments upwards, during which it 1s possible to resuscitate 
the victim by artificial respiration if resorted to at once. 
Artificial respiration must be persevered with for at least 
two hours, or until the patient revives; in many cases it 
may be only a few minutes." 

Amongst the non-fatal accidents for the period particulars 
are available of three cases where the victims were insensible 
and were brought round by artificial respiration. It is to be 
hoped that the ‘‘safety first" movement, which is now 
gaining ground, will lead to more general training of ambu- 
lance men at all classes of works in the methods of artificial 
respiration, so that victims of electrical shock may in more 
cases receive prompt and adequate treatment, and thus be 
given at least a chance of recovery. 


Midland Electrical Engineers' Ball.—In has been decided 
to revive the Midland Electrical Engineers’ Rall, which will be 
held at the Grand Hotel, Birmingham, on Thursday, November 13th, 
1919. Mr. R. A. Chattock has kindly consented to act as chairman, 
Mr. W. Y. Anderson as hon treasurer, and Mr. G. J. Bish. of 55, 
Newhall Street, Birmingham, as hon. secretary. Tickets may be 
obtained from either of the foregoing. The services of Joyce's 
London Band. personally conducted by Mr. Archibald Joyce, have 
been secured, and it is anticipated that the occasion will enable 
many old friends to meet again. as, owing to the war. it has been 
impossible for the past five years to hold the ball. All electrical 
engineers are urged to attend, in order that the function шву prove 
to he as great a success as those which have preceded it. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest, 


The Prido Adjustable Reflector. 


A new adjustable lamp shade and carrier suitable for 
general use is being placed оп the market by Messrs. PRI- 
pEAUX & Co., LTD., of Macdonald Street, Birmingham. The 
design of the reflector, which is made of aluminium, can be 
seen from fig. 1, and it is claimed that without reduc- 
ing the reflective power, the shade can be tilted to a variety 
of angles, so as to both shade the eyes and direct the full 


— 


Fic. 1.—THE PRI DO ADJUSTABLE REFLECTOR. 


light on to the work. Without sacrificing efficiency, con- 
siderable saving in current can be effected; low c.P. lamps 
can be used. Being of metal, the shades are not liable to 
breakage as with opal and glass shades, and besides savin 
on the lighting bill the initial cost is low. The standar 
pattern is made 10 in. in diameter. 


Hunt Electric Trucks. 


The Hunt industrial storage-battery trucks, of which 
the sole agents for the United Kingdom are Messrs. Irwin & 
Jones, Lro., London House, New London Street, E.O.3, are 
inade in three types, but are all of the same carrying capacity, 
viz., two tons. The A type truck is the type mostly in 
use, and has a platform area of 30 sq. ft., a maximum width 
of 4 ft., loading platform 23 in. from the ground, and a turn- 
ing radius of 7 ft. 3 in., measured from centre of truck. The 
“B” type truck is similar in design and construction to the 
„A.“ but has a platform area of 40 sq. ft., a maximum width 
af 4 ft., loading platform 24 in. from the ground, and a turn- 
ing radius of 10 ft., measured from centre of truck. The 
“ DF60 " truck is a special design, baving a four-wheel steer, 
and has a platform area of 15 sq. ft., loading platform 11 in. 
from the ground, and a turning radius of 5 ft. 8 in., measured 
outside wheels. 

Our illustrations show two useful trucks; fig. 2 shows a 
quick end-dumping coal truck with а carrying capacity of 
60 cu. ft., and fig. 3 shows a side-dumping body in position 
for dumping. With regard to the constructional details of the 
"A" type truck, the platform is constructed of 14-in. 
seasoned oak with rounded corners reinforced by angle irons; 
the upper surface of the parer is further protected with 
metal strips, and is divided and hinged for easy accessibility 
of battery and all mechanical parts. The frame is made up 
of 4-in. channels, making the truck extremely rigid and pre- 
venting twisting and distorting which would impair the align- 
ment of the bearings and motor. The truck is driven through 
a differential made up of cut steel gearing, which, together 
with the motor pinion, is enclosed in an oil and dust-proof 
housing; all of the rotating parts run in flexible or self-align- 
ing S-K-F ball bearings with lubrication amply provided for. 
The rim and web of the wheels are of cast steel, made in one 
pece; the wheels are mounted on Timken roller bearings, 
which are well lubricated and protected from dust and dirt. 
The tires are solid rubber, with 3j-in. face and 20 in. outside 
ameter, and are of the demountable type, easily detached 
and renewed. The brake consists of a flexible steel band, 
lined with asbestos, encircling a drum on rear wheels, is 
spring actuated, and is always set unless the pedal on the 
operator's platform is pushed down. In driving the car. the 
operator merely keeps one foot on this brake pedal; thus. 
when not in operation, the truck is always locked. A cut-out 
Switch connected to the operator's platform automatically 
breaks the electrical circuit when the operator steps from the 
platform. The truck is steered by means of the right-hand 
lever on the front end, which operates vertically, and is direct 
connected to knuckle joints. located on the forward axle. The 
Wheels can be turned short enough to permit the truck to 
enter a standard box-car and be turned toward either end. 

e knuckles are provided with grease cups for lubrication. 

The battery box is of heavy gauge sheet steel and suspended 
by springs from cross members of the frame. The entire 
section of the top of the truck over the battery box is binged. 
thus making all of the batteries readily accessible. Either 

поп iron and nickel cells or Exide lead cells can be sup- 
plied. The equipment consists of 36 Edison cells. tvne A-4, 
150 amp.-hour capacitv, 43 volts or 20 cells, type МУП iron- 
clad Exide, 158 amp.-hours, 40 volts. The cells are maunted 
In trays and are easily and quickly removed at will; the, 


Edison cells require 30 amperes for seven hours to charge fully 
and ironclad Exide cells from 15 to 30 amperes for 64 hours. 
The batteries can be charged from any D.c. circuit through 
а suitable charging resistance, or from an А.С. circuit by means 
of a current rectifier. The charging plug is of the removable 
eafety type which can be inserted in one position only; one 
150-ampere, double-pole, fused block is also provided. 

The motor is designed especially for vehicle service and the 
amature mounted on annular ball bearings. It takes 36 amperes 


Fic. 3.—Hunt SIDE-DUMPING ELECTRIC TRUCK. 


at 36 volts at a speed of 1,000 m.P.M., and it will take 120 
ne at 36 volts for ten minutes without overheating. This 
high overload capacity provides high starting power and per- 
mits the truck to handle full load on fairly heavy grades. The 
controller is of the drum type, having three speeds forward 
and three reverse with positive stop between. No resistance 
js used in the system of control, varying voltage being 
obtained by multiple series grouping of the cells, thus all of 
the energy delivered by the batteries is utilised through the 
motor, and none is wasted in useless heating up of resistances. 
ona of the truck light 1s 6.5 M.P.H., and the safe load is 


The Record Ohmmeter. 


The Recorp ELECTRICAL Co., LTD., of Broadheath, Altrin- 
cham, Cheshire, have just placed on the market a noteworthy 
addition to their range of instruments in the shape of a port- 
able combined ohmmeter and generator for insulation testing. 
The total weight of the apparatus is under 12 lb., and it 
measures about 94 in. X 4$ in. X 7 in.; the carrying strap is 
of a novel pattern, serving the two-fold purpose of a shoulder 
strap and a carrying handle, the excess length of strap in 
the latter case being coiled up by means of a simple device. 
The case is of polished walnut, with rubber feet; the dial is 
protected with a strong hinged metal cover, and the handle 
is of an improved type which can be turned to lie flat against 
the side of the case. Interchangeabilitvy is an essential 
feature of the whole instrument; the generator can readily be 


removed en bloc, without breaking any soldered connections; 


the resistance frame is also complete in itself. and can be re- 
placed in a few minutes. The generator, which consists largely 
of standardised components. is provided with ball bearings, 
and gives 500 volts at a handle speed of 80 в.р.м.; the collector 


is of simple and reliable construction, and high insulation is 


maintained throughout without the use of porcelain or other 
fragile materials. The ohmmeter has a patented moving-coil 
movement, free from complicated parts, and being a true 
ohmmeter—not merely a voltmeter calibrated in ohms— gives 
correct indications irrespective of the speed of the generator, 
the movement being also dead-beat: the scale. which is 
shawn in fig. 4, p. 480, reads from zero ta infinity,” with clear 
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readings from 10,000 ohms to 100 megohms. In order to pro- 
duce the instrument at a low price, no,complications, such 
as multiple ranges, &c., have been introduced into the de- 
eign, the standard instrument being manufactured in mass pro- 
duction of one size and pattern. The appearance of the 


pro 


RECORD OHMMETER. S 
| Patent 22656/11. | 
Fic. 4.-- SCALE OF RECORD OHMMETER. 


Fic. 5.— THE RECORD OHMMETER. 


instrument is illustrated in fig. 5, which shows the special 
strap and handle. The terminals are fixed on the opposite 
end of the case. The company is to be congratulated on pro- 
ducing a handsome and efficient instrument, which should 
prove very useful to contractors and others concerned with 
Insulation testing. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) | 


Compiled expressly for this journal by Мкззнз. SzrrON-JoNzs, O’Dgit AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


23,223. '' Vacuum tubes." S. BRypoN. September And. 

23,260. ''Secondary generator." S. Potter. September 22nd. 

23,270. Electrically-driven talking machines. J. S. BRADSnAW. Sep- 
tember 22nd. 

23.274. Electrical indicating number switch." F. G. Prister and А. 
Puicyirs. September 22nd. 

23,275. '' Variable inductances for wireless telegraphy, &с. C. C. Rev- 
SHAW. Scptember 22nd 

23,279. Electric sirens, &c., lor automobiles." F. W. Berwick & Co. 
and M. Н. L. Sizarke. September And. 

23,288. ‘* Sparking plugs." Р. E. Tricc. September 22nd. 

23,292. “ Welding machines.“ Bens  TuoMsoN-HousroN Со. (General 


Electric Co.) September 22nd. 


23,312. ''Sparking plugs." T. АхтохЕ. September 22nd. 
23.313. Wireless telegraph receivers.“ E. W. B. бил. September And. 
23,314. Ignition systems for internal-combustion engines.“ Britisn 


LIGHTING AND lowirioN Co. and E. O. TURNER. September 2nd. 
23,324. '' Improving current-carrying capacity of existing three- phase svs- 

tems. A. M. Тлу ок. September 23rd. 
à telegraph sending key." F. J. 


23,343. Electric Mirso and W. H. 


Roperts. September 23rd. 
949. '' Sparking plugs for motor bicycles." R. T. Goopyrar. Septem- 
ber 23rd. | 
23,377. '' Electric cut-outs.” J. Y. Fretcner and Н. N. GREEN. Septem- 
ber 23rd. 
23,396. Protective fuses for electric circuits“ F. W. Uren. Septem- 
ber 23rd. 
23,406. '' Telegraphic or telephonic recorders, relays, «с. J. Н. Smarr 
and J. TuckFr. September 23rd. 
,495. “ Electrical indicators, &c." F. R. Horsey and J. G. Hoorrk. 


September 93rd. 
E * Trolley-heads for electric tramcars, 
ve Hd September 24th. 
y" Е цы generating plants.” 
WALKER. tember 24th. 
23.470. ° B ү lampholders, &c." D. 


23,495. *' Electric heating stove or fire." 


&c." S. K. KIRKLAND and 
Atsun Могок Co. and C. В. 


ASSEKSOUN, September 24th. 
C. О. Bastian. September 24th. 


23.496. ‘ Minimum current indicator." T. Powertt. September 24th. 

23,510. Aerial systems of wireless signalling." C. S. Fraxkiin. Sep- 
tember 24th. | 

23.522. Electrical propulsion of ships." Акт. Ges. Brows BOVERI bt 


СЕ September 24th. (Switzerland, October Ist. 1918.) 
23.540. Electric relays." S. С. Brown September 24th 
23.576. Telephonie, &c., transmission systems." WESTERN 

(Western Electric Co.) September 25th. 


ELECTRIC Co. 


93,578. *''Insulators for overhead telegraph and telephone line wires, &c.” 
E. A. CHANTLER. September 25th. 

23.586. '' Electric fuses... F. A. Ross. September 25th. 

23,587. *' Electrical heating apparatus." Il. A. V. LOS DOS Septem- 
ber 25th. AE 

23,590. '' Holders far incandescent electric lamps.” Full Rs Unitkp 
Е:ғствіс Works and W. < Girrekt. September 25th. ; 

903.599. “ Electric lamp for vehicies." P. О. Doker and S. Satu & Soxs. 
September ith. | 

23.613 Electrical avetems of power transmission." British THOMSON- 


Houston Co. (General Electric Co.) September 25th, 


‘Co. and M. Н. L. Sizaire. 


23,616. “ Variable-limit switch for breaking circuit of electric motor operat- 
ing printing machinery." H. V. James. September 25th. 
“ Electro-magnetic oscillators.” W. J. MELLERSH-JACKSON. 
marine Signal Co.) September 25th. 
23,629. Electric ignition devices for automobiles, &c." F. W. Berwick & 
September 25th. 


(Sub- 


23.637. Means for detecting use of incandescent electric lamps." А. 
Ронгк. December 25th. (Germany, August 28th, 1918.) 

23,039. '' Magneto-clectric machines." F. HoLLisTER. September 2 ome 
23,659. ''Ceiling, &c., roses for electric light and power installations." 


J. B. TANNAHILL. September 35th. 
23,663. '' Method of alternating electrical conductivity of metals.“ 
Lorine. September 25th. 
23,67 1. Sparking plug." А. R. BELLINGER. September 26th. 
23,673. ‘‘ Safety switch retaining pillar." A. Gress. September 26th. 
23,675. ‘* Obtaining currents of any frequency {rom three-phase systems of 
any other or the same frequency." А. M. TAYLOR. September 26th. 


20.676. Improving. power factor of alternating-current apparatus." A. M. 
TAYLOR, September 26th. 


23,700. Improving distribution on single-phase and two-phase alternating- 
current systems." A. M. TavLoR. September 26th. 


F. H. 


23,705. *'' Electric automatic gas lighter and extinguisher.” К. Perrery. 
September 26th. 

23,722. “ Incandescent electric lamps." L. A. DE Becker. September 26th. 

23.724. Distribution in alternating-current systems.“ A. M. TAYLOR. 
September 26th. 

23.733. Combination tools, &c., including sparking-plug testers.” J. 
по Se tember 26th. 


23 ро electrode clectrolysers." G. G. HEPBURN and MATHER & 
шл `бе ptember 26th. 
23.752. High-frequency alternators.” 


(General Electric Co.) September 26th. 


British THomson-Houston Co. 


23,786. ** Sparking plug." E. B. Mok Ax. September 27th. 

23,791. Socket for electric light globes.” J. A. SARGENT. September 27th. 

23,800. Ignition devices for internal- combustion engines." G. CONSTAN- 
TINESCO. September 27th. 

23,801. ** Wireless telegraphy, wireless telephony, &c.'" S. Brypon and A. 
G. T. CusiNs. September 27th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will &e 
printed and abridgcd, and all subsequent proceedings will be taken. 


1918. 
7.314. DoOUBLE-CURKENT DYNAMOS FOR WIRELESS INSIALLATIONS. 
Ges. June Ast, 1917 (117,443.) 
10,714. DIkECTION-FINDERS AND THE LIKE FOR WIRELESS SIGNALLING. 
Vaughan. June 28th, 1918. (131,963.) 
13,368. TREATMENT OF ZINC SOLUTIONS PREPARATORY ТО THE RECOVERY OF ZINC 
BY ELECFRO-DEPOSITION., Electrolytic Zine Co., of Australasia Proprietary. 


R. Bosch Akt. 
R. E. 


August 17th, 1917. (131, 998.) 

14,184. VARIABLE-SPEED ALTERNATING CURRENT MOTORS. J. D. Lewis. August 
Jlst, 1918. (132,016.) 

14,213. Evectric arc LaMwrs. Н. Н. Wrench and W. Engelke. Septem- 
ber 2nd, 1918. (132,019.) 

14,221. ELECTRICAL SWITCHGEAR. A. Rerolle & Co., R. W. Gregory and 
C. W. Clothier. September 2nd, 1918. (132, 020.) 

14.223. ALTERNATING-CURRENT RELAYS. C. V. Drysdale. September Ind, 1918. 
(132, 021.) 

14,228. METHOD OF AND MEANS FOR DETERMINING THB ELECTRICAL CHAR- 


ACIEKISTICS OF HIGH-FREQUENCY 
tember And, 1918. (132,022 


14,475. SPARKING-PLUGS FOR ELECTRICAL IGNITION SYSTEMS. 
September 6th, 1918. (132,041.) 


14,987. POWER MODULATORS FOR RADIO TRANSMISSION, 
(Western Electric Co.) September 14th, 1918. (132,058.) 


OSCILLATION. CIRCUITS. N. P. Hinton. Sep- 
W. A. Jones 


Western Electric Co. 


15,129. REFILLABLE ELECTRIC CARTRIDGE FUsES. O. Н. Jung. September 17th, 
1915. (132,064.) 

15,542. ELECTRIC RESISTANCE FURNACES FOR HEATING GASES. J. Simon and Р. 
Е Sarron. September 24th, 1918. (132,080.) 

15.548. Evecikic rursaces. T. Н. Watson & Co., Н. А. Greaves and H. 
Etchells. September 25th, 1918. (132,081.) 

132.101) RADIO TELEGKAPHY AND TELEPHONY. M. Latour. October 18th, 1917. 
( 0l 

7,962. GaLvanic cetus... M. L. Kaplan. Novenber 2nd, 1918. (132,113) 
17, 972. GALVANIC certs. M. L. Kaplan. November 2nd, 1918. (132,114.) 
18,013. REMOVABLE ELECTRIC FUSE CARRIERS. W. T. Henley's Telegraph 


Works Co. und W. H. Nichols. November 4th, 1918. (132,115.) 


18,025. MAGNELO-ELECTRIC IGNITION MACHINES. Scintilla (firm of). Novem- 
be- 2nd, 1917. (120,897.) 

18,259. RaADIO-IELEFHONIC APPARATUS. M. Latour. November 30th, 1916. 
(Divided application on 18, 621/17.) (132,118.) 


20,109. ELECTRIC RELAYS. G. 

20,267. IGNITION SYSTEMS. 
ber 15th, 1917. (121.602.) 

21,812. ELECTRIC INCANDESCENT LAMPS, 
032,145.) 


McAlpine. December 4th, 1918, (132, 131.) 
Dayton Engineering Laboratories Co. Decem- 


F. Lewis. December 30th, 1918. 


1919. 


466. ELECTRIC BATTERIES. J. Y. Johnson. (Commercial Truck Co.) Janu- 
ary 7th, 1919. (131,817.) | 


2.833. DYNAMO-FLECTRIC MACHINES. W. G. Ivamy. February Sth. 1919. 
(131.825 _ ' 

2.916. ELECTRIC STORAGE BATTERIES OK ELFCTRIC ACCUMULATORS. Fuller Accu- 
mulator Co. and T. Jones. February 6th, 1919. (131.826.) 

3,039. METHOD OF AND APPARATUS FOR CONTINUOUSLY INTERRUPTING ELECTRICAL 
сікссітѕ. E. С. R. Marks. (Splitdorf Electrical Co. February 7th, 1919. 
(132, 167.) ` | _ 

3,161. TELEPHONE systems. Siemens Bros. & Со. and E. A. Laidlaw. Feb- 


ruary 8th, 1919. (132,170.) 

3,619. THERMIC TELEPHONES OR 11КЕ RLECTRICAL APPARATUS PROVIDED WITH 
HEATING CONDUCTORS, Naamlooze Vennootschap de Nederlandsche Thermo- 
Telephoon Maatschappij. Гоно Mth, 1918. (123.727.) 

4.153. EvectricaL SWITCHES. Vickers, Ltd., J. Etchells and С. Н. Stedman, 
March 3nd, 1918. (Divided application on 3,721 /18.) (132,174.) 

5.263. THERMAL ELECTRIC switcnes. F. W. Bundy апа Н. Bey. March 3rd, 
1919. (131.839.) 


7,831. TELEPHONE SYSTEMS. TELEPHONE SVSTEMS. Siemens Bros. & Co. and 
T. Pettigrew. March 28th. 1919. (132,196.) 
8,179. UTILISATION OF HIGH-FREQUENCY ALTERNATORS IN TELEPHONY Sac. 


Francaise Radio Electrique. October 26th, 1317. 
17.513/18.) (125,373.) 

10.193. CARBON HOLDER AND FEEDING MECHANISM FOR ARC LAMPS, PARTICULARLY 
FOR USE WITH KINEMATOGRAPH PROJECTORS. A. W. Newland. April 23rd, 1919, 
131,856. 
er 503 ELECTRIC APPARATUS FOR INDICATING AND REPEATING MOVEMENTS АТ. А 
DISTANCE, Schneider et Cie. April 29th, 1919, (Addition to 10 676/18.) 
(132,203.) 

12.158. PROTECTIVE APPARATUS FOR DYNAMO-ELECTRIC MACHINES. British & est- 
inghouse Electric and Manufacturing. Co. June 29th, 1918. . (Addition. to 
120.911 \ 129.261) 1 : | 

13.175. ELECTRIC CABLE IUNCTION BOXES OR LIKE ARRAS CEMENTS. 
Bros. & Со. and Н. G. Wood. May 26th, 1919. (132,216,) 


(Divided application cn 
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THE IMPORTANCE OF BRITISH 
EXPORT TRADE. 


Sm AUOKLAND konis has been urging upon the manu- 
facturers and traders of the United Kingdom the immense 


importance of the development of our export trade. We 


have written so much upon this subject, both during the 
war and since its termination, that we need say little more 
to-day. If the British manufacturer has not taken action 
already, it can hardly be because of want of knowledge. 
Many firms have. order books filled for quite a long time 
ahead, and if in cases they have been less enterprising than 
they might bave been, the uncertain position of affairs at 
Home—industrial relations—has been largely to blame. 
We agree with Sir Auckland Geddes, however, that there are 
almost unlimited trading opportunities within our reach all 
over the world, and if only we can “settle down” to 
peaceful industry here, we believe that our manufacturers 
will rise to the occasion. There has, of course, been a good 
deal of holding back because of nervousness respecting our 
national trade policy, and we are not sure that the 
President's 8 speeches have allayed anxiety, however interesting 
and informing they have been as coming from Board of 
Trade sources. | 

In any consideration that we give to such matters, we 
must remember that, the position is changing in most great 
manufacturing countries. Speaking generally, ic may be 
p2rfectly true that America will not be eo great an export 
rival as has been imagined during the period of the war. 
She undoubtedly will be up against far more serious labour 
troubles of her own, with consequent increased cost of 
production, before prevailing world movements for 
improving the position of industrial workers come {ов 
close. But if we may judge her position from the special 
point of view of the electrical industry, we coufess to being 
impressed by the “astounding figures” of her electrical 
export trade for June, as published in our last issue. We 
also are disinclined to belittle the £4,000,000 export 
scheme of the General Electric Co., of Schenectady, which 
avowedly is to make a strenuous bid for foreign business. 


It will hardly do for British. electrical men to believe that 
America is “down and out.” Sir Auckland refuses to 
shiver before the danger from America““ We do not 
want him to be cooler than he is—in some capacities we 
have observed that he is an icicle already. Really we 
suppose that the object of the speech was to encourage 
the British exporter, and in doing во he had frst 
to kill the giants in the way, though he descrilx d 
them as “shadows” of which we were frightened. 
We heartily welcome the warmth’ with which the 


icicle melts as British traders are urged ` to 


remember that never have there been greater oppor- 
tunities for the trade of Great Britain. The. World, 
as we have said again and again, is clamorous for 
goods, and especially is it so for electrical goods of which it 


avas deprived during the war when Germany was shut in,.and 


our shipping was monopolised by other and supreme demands. 
Sir Auckland frowned upon the quality of J apanese goods, 
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and rightly referred to the labour movement which has 
found a footing in Japan. But even Japanese competition 
in various electrical lines is not a thing to be ignored when 
we remember war-time inroads made in India, Australia, 
China, and even here at home. It is necessary to meet this 
and all other foreign competition with appropriate measures, 
and to this end the President’s advice to the business com- 
munity to direct ita ingenuity, energies, resourcefulness, 
and adaptability to developing the export trade may be very 
necessary. We do not believe that the competition is merely 
a “shadow,” but we believe that it can be successfully 
fought if we are properly organised for the work, and deter- 
mined to win. The Home trade is, of course, important, 
but we can attend to that surely without leaving the other 
undone—the immense requirements of the foreign trade 
should appeal to the imagination of all of us. - 
With regard to Sir Auckland's opinion that probably not 
for years to come could Germany hope to rank among the 
great manufacturing nations of the world, while we do not 
doubt that this may prove to be correct in respect of certain 
industries, we think it would be extremely unwise to accept 
the prophecy as applying to electrical manufacturing. 
Reference to the report of observations made by visitors to 
the Leipzig Fair, quoted in our * Business Notes” to-day. 
indicates, that probably the most important export exhibits 
there were those of the Technical Section. including all 
types of new machine tools, mechanical and electrical 
devices and novelties. In these branches it appeared that 
Germany was in a position to fill orders quickly, and, in 
many cases there were considerable stocks in hand, due to 
the fact that they were not short of iron ore and coal during 
the war to the same extent as industries relying on foreign 
raw materials. From our study of the reports of the great 
Teutonic electrical manufacturing organisations during the 
war, we are not at the moment able to regard them as 
likely to remain weak competitors for very long. They 
may not be able to do а great deal in the British Empire, 
but in many other markets where we ought to be operating, 
they will before long have to be reckoned with. They will 
not compete on the old terms; wage alterations have been 
substantial in Germany, as everywhere else, and they 
are not ended yet; but they are not developing their organ- 
isations for nothing. While there is, in our opinion, little 
in the situation to justify timidity on our part, we think 
we shall be committing a grievous error if we do not have 
our foreign trade weapons prepared in readiness for any 
emergency—whether from America, Japan, or European 
countries. Concerted action by groups is most excellent up 
to a point, but there are hundreds of firms outside these 
groups who ought to be doing a larger share than in pre- 
war days in building up a magnificent British electrical 
export trade. We are not in business for a day or two— 
the electrical industry, according to present signs, need 
know no limit to ite age. Given appropriate policy and 
energy, it ought to grow to such proportions as to makc ite 
past appear as a wooden hut before a stately pile. к. 


бөйы As will have been gathered from a 
the German Wire Paragraph published in our pages a few 
Lamp Industry, Weeks ago, a scheme is being promoted in 
Germany which aims at the concentration 
in one undertaking of the entire production of drawn-wire 
lamps throughout the country. The project is in no sense 
a mutual combination of manufacturers in the form of a 
syndicate to control the output and prices, seeing that an 
agreement already exists. and has for a long time past existed. 
between makers on the basis of patent conventions, and 
there is, therefore, no intention for the moment of reviving 
an international syndicate for wire lamps such as formerly 
prevailed for carbon-filament lamps. On the contrary, 
what is now in view is the financial consolidation of present 
manufacturers—not that there are many to amalgamate. 
The production of drawn-wire filament lamps has been a 
monopoly in Germany for a long time as a result of the 
licences held by the A.E.G., and shared with the Siemens 


and Halske Co. and the Deutsche Gasgluhlicht (Auer) 


a 


Gesellschaft, for a particular method of producing the 


filaments: and no firm ‘has been able to shake the 


validity of the patents concerned in this direction. The 
Wolfram Lamp Co., of Augsburg, at one time sought 
to establish its right to the manufacture of drawn-wire 
lamps on the same or a similar system, but the Courts 
decided in favour of the A.E.G., and the former’s factory 
has had to be closed. Under the circumstances, there are 
only three makers. A financial syndicate under the lead of 
the National Bank has now prepared a scheme for the 
amalgamation of two of them, whilst, as the inclusion of a 
third firm is considered to be probable, it is reasonable to 
assume that the combination is intended to control the 
whole of the industry in Germany. 

The scheme contemplates the formation of a company to 
take over the glow-lamp works of the A.E.G., and the 
incandescent (Osram) lamp works of the Gasgluhlicht 
Gesellschaft. For this purpose the financial syndicate, which 
obviously includes the A.E.G.. has made an offer to the Auer 
company to purchase the latter's three classes of shares at 
a premium, and all the assets and liabilities would conse- 
quently be transferred to the syndicate, and the Auer com- 
pany would be liquidated. In the event of the offer being 
accepted, the Osram lamp works of the Auer company will 
be separated from the other departments and transferred to 
the proposed new company, whilst the lamp works of the 
A. E. G. will be disconnected from this company, and brought 
into the new company. As is known, the Auer company also 
carries оп departments for incandescent gas lighting 
appliances, and has a department for the utilisation of 
chemical products, but the A.E.G. has been unwilliny to 
absorb the entire undertaking, or to effect an interchange of 
shares. Under these circumstances the above arrangements 


have been made subject to the approval of the shareholders 


in the Auer company at a forthcoming special meeting. 
The financial syndicate, however, has decided to continue 
the gas lighting and chemical departments on its own 
account, so that if the proposal is agreed to, as is considered 


probable, the interests of the shareholders in all departments 


of the Auer company, except in the case of one large holder, 
will finally terminate. 

The present scheme of amalgamation of the two glow- 
lamp works of the two companies, which is expected, as 
previously mentioned, to receive the addition of a third 
firm (the Siemens & Halske Co.), has been prompted by the 
necessity which is said to have arisen for the rational 
utilisation of the German productive resources to the fullest 
extent possible. Apart from the economy which will be 
obtained from the combination of forces in the inland 
market, the amalgamation aims at attempting to meet in 
foreign markets the increased strength which rival makers 
in late enemy countries and in neutral countries have 
gained during the course of the war. It is fully recognised 
that competition in the future will be of a more intense 
character, and the initial step now being taken is intended to 
deal with the new state of affairs. "There is no doubt that 
the shareholders in the Auer company will accept the offer, 
and it will then only remain for the Siemens & Halske 
Co. to reach a decision. If the family traditions of the 
latter are adhered to, the company may be expected to 
hold aloof from the scheme, but if such attitude is 
abandoned under the changed conditions of the world, the 
wire lamp industry in Germany will be controlled by a 
single company at no distant date. We have purposely 
omitted to mention any of the financial details of the 
intended transaction, and will merely state that the ordinary 
share capital of the dual combination will be 12,000,000 
marks (pre-war £600,000), but as this by no means repre- 
sents the value of the properties to be amalgamated, other 
capital will have to be raised in the form of debentures or 
loans. No intimation or suggestion is made that the scheme 
may be further developed so as to include in some form or 
other the wire lamp makers in Austria or in Holland, 
by the conclusion of working agreements which would 
represent the reconstitution for wire lamps of the inter- 
national syndicate which existed some years ago for car- 
bon-filament lamps. It would, however, not be surprising 
if a project of these dimensions were to be brought forward 
as soon as the production of lamps in Germany has been 
concentrated in the hands of a single company. | 
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THE effect of low power factor on 
electricity supply conditions has received 
comparatively little attention in this country, owing mainly 
to two reasons—the importance that has attached to the 
lighting load, which has a very high power factor, and the 
general use of the direct-current system. But the condi- 
tions have changed rapidly during recent years; the power 
load has developed enormously, and the alternating-current 

stem has gained in popularity, while the vast increase in 

e use of electricity during the war has brought the 
question into the forefront. Iu the future, alternating 
current will be the favoured system, and the question of 

wer-factor improvement will have to be taken up seriously. 

is can be done, on the one hand, by developing the 
demand for supply at high power factor—for cooking and 
heating, &c.—and, on the other, by dealing with the con- 
suming apparatus, which usually involves the installation 
of static or rotary condensers or phase adjusters. If this 
is not done by the supply authority, the consumer must be 
induced to do it by the adoption of a suitable tariff. The 
subject is fully dealt with in an interesting article, com- 
mencing in this issue, by Mr. E. W. Dorey, who, in 
association with Mr. W. A. Hole, has acquired a consider- 
able experience in the improvement of power factor by 
various methods. 


Power Factor. 


Тнк Preliminary Report on the Water- 


w ope Power Resources of India, compiled by 
Besources Mr. J. W. Meares, Chief Engineer to the 


NU Hydro-Electric Survey of India, renders 
double service to the engineering and industrial communities 
of the Empire. In the first place, it sets forth what has 
already been done, and what it is proposed to do in future 
in developing the water-power resources of India; and in 
the second place, it provides an admirable exposition of 
the main facts and principles determining the possibilities 
and data required for the assessment of any potential hydro- 
electric development. The information relating specifically 
to India is of primary interest to Indian engineers, Indian 
power consumers, and British manufacturers of hydro- 
electric and general industrial equipment; whilst the 
information relating to the investigation and utilisation of 
water power in general is of universal applicability, and 
may be studied profitably by anyone interested in the water 
power of any country. We begin a review of the Report 
elsewhere in this issue. 

It has long been realised tbat the Indian Empire has 
enormous water-power resources, some of which have already 
been developed to a limited extent in favourable localities. 
Hitherto, however, India bas not been to any great extent 
an industrial country, so that interest in the development of 
hydro-electric resources has been confined to a few enthus- 
iastic pioneers, and progress has been restricted appreciably 
by the power development schemes and industrial develop- 
ments waiting on each other—the power scheme for an 


assured load, and the factory or workshop for a cheap power 


supply. 

Prior to the advent of the Tata Hydro-Electric Power 
Supply Co., practically all the industries in British India were 
dependent on fuel. Mysore, however, had developed con- 
siderable power for industrial purposes from the Cauvery 
River, when the only pre-existing hydro-electric installation 
in India was the small municipal lighting installation at 
Darjeeling. A letter circulated by the Government of 
India in 1905, inquiring as to possible sites where water 
power might be developed, led to little definite information 
being collected, and it is a matter for great regret that 


machinery for collecting data as to the minimum flow, &c. ' 


of streams, was not instituted at that date. The Report of 
the Indian Industrial Commission, 1916-18, emphasised . 
that the whole industrial future of India was dependent 
проп the provision of cheap. power, and urged the 
desirability of undertaking an official hydrographic survey 
of the Empire. Since then no time has been lost. The 
late Mr. G. T. Barlow, then Chief Engineer, Irrigation 
Branch. United Provinces. was appointed Chief Engineer 
to the Hydrographie Survey, and, in association with Mr. 
J. W. . Meares, Electrical. Adviser , to „the. Govern: 


ment of India, was successful in collecting an invaluable 
mass of material for the Report now under discussion. 
The complete survey must necessarily extend over a period 
of years, but the Preliminary Report bears evidence to the 


fact that there is much water power in India which can 


be developed forthwith. There will be keen competitors 
іп the market, and British manufacturers of pipes, turbines, 
generators, and switchgear must see to it that they are not 

left stranded. Hitherto important orders have been: 
allowed to go to countries which have specialised in water 

power, and it has even been asserted that engineers from 

those countries are needed to erect the plant when received. 

It is high time that such ridiculous fallacies were exploded. 

British engineers and manufacturers need take second place 

to none. T Е 


THE outbreak of the great war once for 
all dispelled an illusion which‘ we, with 
many others, had cherished—that Science 


Pro-German 
Solicitations. 


-was international, above and beyond the influence of politics, 


and unrestricted by national boundaries. Unfortunately, 

we found that German scientists took their stand in the 

foremost ranks of our enemies, and vied with their most 

virulent spokesmen in the utterance of bitter sentiments 
towards this country ; not content with words, they prosti-. 
tuted their scientific knowledge to the invention of devices: 
calculated to cause the most agonising torture, and there- 

fore banned by all civilised nations. Thereby they brought 
dishonour upon the name of Science—not only their debased 
conception of it, but all science, in the minds of the public.: 
Can the German chemists ever be forgiven for this reversion 

to methods of barbarism ? 

We are prompted to ask this question by the receipt of a 
pamphlet addressed ** To the Members of the Academies of 
the Allied Nations and of the United States of America,” 
signed by 177 * members of the Academies represented in 
the International Association of Academics,’ of whose 
names, however, hardly any are familiar to our eyes. They 
are drawn mainly from Holland, Denmark, Norway, Sweden, 
Switzerland, and Spain—the “neutral” nations. The 
object of the pamphlet is to bring about a reconciliation 
between Allied and German scientists, and it is ur ed that 
“ there seems to be more room for generosity wlieu vie war's 
misery is past than when it is still raging; шоге, too, 
towards a defeated enemy than towards one who is still to 
be feared." Do the signatories really believe in the truth 
of these suggestions? Have they forgotten that we mourn 
though with pride and thanksgiving—the loss of over 
one million of the best of our sons? — that we can never 
put out of mind the lifelong mutilation or disablement of 
almost as many more, or the cruelties deliberately inflicted 
upon our suffering Allies? | | 

Or do they believe that Germany, beaten to her knees, 
ів no longer to be feared >—We know better. 

The declaration unanimously adopted by the Interallied 
Reunion of Scientific Academies in London, recording the 
appalling list of German breaches of the laws of civilisation 
as vital reasons for refusing to readmit the scientists of the 
Central Empires to personal relations, is quoted at length, 
but the authors of the pamph/et say : “ It is not for us to 
discuss these facts —that is left to the diplomatiste ! But 
we will not trust diplomatists to act for us on such an 
issue. The authors threaten us with this dread warning: 
„Who will be responsible if, later on, the central savants, 
feeling themselves insulted, refuse to reunite the bonds 
which you severed ?"——4eeling themselves insulted —what 
insolent nardihood! They go on to refer to “the suffer- 
ings and errors of both parties," and to entreat us to “ try 


to understand the others, your enemies of yesterday," with 


specious arguments for which we have not space, but which 
fill us with: disgust. 7 

Our answer is brief: It is not .to us that you should 
address your exhortations, but to those others. We are 
ready to recognise them—on one condition : namely, that 
they confess fie error of their ways, express their horror 
and detestation of the crimes committed by the German, 
nation, and manifest sincere - repentance for the past. 
Then, and only then, will we resume relations with the 
(rermans, | .- | à 


. sgi ` a е à ѓа А ‚ ty e ELA 


~ * ат > m + e- 


484 


- 5-0 * — à — — 


THE ELECTRICAL -REVIEW; (VoL 86. Wo. 2,186, Ocromm 1 li 


THE IMPROVEMENT OF POWER. FACTOR. 
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By E. 


WHEN alternating-current supply was first adopted for 
general distribution, the power factor of the system was 
high, because the lighting load, which has a power factor 
of approximately unity, formed the major portion of the 
load. To-day, however, a very different state of affairs 
exists, in that practically all undertakings of any im- 
‘are have a power load greatly in excess of the lighting 
oad, and: the high power factor of the latter has very 
little effect on the power factor of the total load. 


| PowER FACTOR. 


The current in an alternating-current circuit is composed 
of two components—one the energy component and the 
other the wattless component; the former is in phase with 


the E.M.F., whereas the latter is 90° out of phase with the 


B.M.F., and may be either leading or lagging, according ‘as 
the capacity or the inductance of the circuit predominates. 
In practical everyday life the lagging power factor of a 
system is due to the running of asynchronous or induction 
motors, the inherent features of which demand a magnetising 
current lagging 90° out of phase with the к.м Е. The 
total current taken by the motor, as read on the ammeter, 
is the vectorial sum of the wattless component and the 
true energy component. The power factor is the ratio of 
the true energy component to the total current. 
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Referring to the diagram, fig. 1, the full lines indicate 
the conditions in a circuit with lagging power factor cos ф, 
where A C is the energy component, B с the lagging watt less 
component, and A в the resultant lagging current. If con- 
denser capacity of a value B, о be introduced into the 
circuit, the lagging component BO will be neutralised, 
thereby raising the power factor to unity, and bringing the 
ourrent into phase with the E.M.F. a8 A C. of E 

Whether the power factor of a system is leading or lagging 
the total current is greater than would be the case at unity 

wer factor. As in the case of almost every A.C. supply 
undertaking the power factor lags very considerably, it is 
desirable to ascertain how far the ideal of unity power factor 
can be approached by the installation of apparatus to 
improve the power factor, thereby neutralising either wholly 
or partly the lagging wattless current. | : 


COMPOSITION or LOAD ON THE SYSTEM. PEE 
Speaking generally, the load on a supply system is com- 
of traction, lighting, and general power load, ^ . - 
- Traction load is in most cases supplied through rotary 
converters; and these. can usually be over-excited to run at 
leading power factor iu order to correct the. lagging. power 
factor: of -the system, but in the majority of cases the 
correction thus obtainable is quite inadequate to compensates 
for the lagging power factor of the general power load. 
The lighting load with ite power factor approaching unity 
asyiets in the improvement of power factor, psrttoulerly at 


W. DOREY. 


times.of peak load, when this takes place during the dark 
hours, but here again the correction is, in the majority 
of cases, not very appreciable. „ a | E: 
The general power load, in the majority of cases, has the 
greatest influence on the power factor, and with ita continued 
growth the power factor of many undertakings is steadily 
falling, with far-reaching and serious consequences, To, 
get at the true facts it is well, first, to consider :— 
1. The causes of law power factor. Po У 
2. The effects of low power factor on the supply system. 
. Whether supply undertaking or consumer should 


improve the power factor. ! 


4. Methods of improving the power factor. m 


1. Tux Causes or Low PO wW n FACTOR. 


The .continued fall in the power factor of most supply 
systems is the result of :— oon | 
(а) Installing larger motors than are required for the 
work they have to do, in consequence of which the 
motors run underloaded with a low power factor. 
(b) The installation of motors with low power factor 
when moturs of much higher power factor are available. 
. (с) Bad arrangement of drives in factories, &c., whereby 
numbers of motors run light, or. very lightly loaded, for 
considerable periods. Tr 
(d) Installing a large number of small motors where one 
large motor could be employed without loss of overall 
effibiene y. | 
(e) The installation of a low-speed motor where a high» 
speed motor would be suitable. 
In each case it will be seen that the consumer's choice 
or use of apparatus ів at the root of the trouble, and, there 
fore, it is the cougumer who should be compelled, or induced, 
to install plant for the improvement of the power factor of 
his load. | | 
Too: much emphasis cannot be laid on the importance of 
installing a motor of the correct н.р. and highest practice 
able speed and power factor, and with regard to the lat 
point a study of the varying power factors of differen 
makes of motors, of the same н.р. and speed, will prove 
very enlightening, as a difference of 5 per cent. is quid 
common. 
The following Tables I, II and III and curves, fig. 2 
show the effect of speed and load on the power factor, and 
are taken from data of: motors of high-class manufacture :— 


TABLE L—PowEkR Factors оғ Morors AT DIFFÉRENT | 


SPEEDS, - 
B. H. P — R. P. u. Motor.? 
motor. „ „ E 750 1.000. 1,80 
.10 e > 0778 € 0°86 087. 087 ^ 
qM ава ч» 0 84 9'865 0:88. 0'89. 


59 . 0855 088 089 090 ., 
100... ^ .. 0885 089 990 ^ 095 — 


TABLE IL—PowgR Factors or LOW-8PEED MOTORS. | 


B.H.P. "Pn — 900 o US a ыш W^ 
50 TP ers ost А 0:82 | 0:82 0°75 0˙75— — 
758. . 0.85 082 083 016 015 


100. 086 083  Á O83 077. 076 p 
200 .. .. 088 085 086 080 019 07 
300. 089 (086 086 081 080 on 


500- . .. 090 087 087 087 : 088 0% 
TABLE IIL—PowxR FACTORS or SMALL SQUIBREL-CAGE 

Мотова,. Nr 

4 po RPM. j 

B. H. P. "VAL MER 1,500 1,000 . o 
60 В ... 088 084 089. 

3°0 ‘ wes 07 080, 078 

Lo i 085 ^.075 010 . 

OG: ^u. ux 088 ^. 072 7.. 

Q8 „. . 080 Os — 

2. Tae EFFECTS or Low-Power FACTOR ax TER Sorri 


— "Phe maximum efficiency in both generation ind fU 
mission of alternating current is obtainable when:the pore 
factor of the whole system is unity, and sKhougb ib 3 
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impossible in practical, everyday life..to attain this result, 
it should be the aim of those responsible to approach this 
condition ag nearly as is desirable from the economical 
standpoint. The chief disadvantages of low power factor 
тау he summarised as follows :— 

. (а) Increased losses in generators, transformers, cables, 
&c. This point is well illustrated by comparing tbe current 
in a system at varying power factors but constant voltage ; 
eJ., a 400-volt motor. load taking а. full-load current of 
100 amperes at unity power factor would take the following 
cyrrents at other power factors :— - TEM MU 
Power factor... . 10 09 08 07 06 05 04 03 -> 

Current iuampereg .. 100 111 125 143 167 200 250 333 

It is quite usual to find loads consisting of a number of 
amal] motors operating with a power factor of 0:7 and even 
0'5, but the lower figure is fortunately the ex: eption, and 
not the rule. 85 

In any А.С. system the losses vary inversely as the square 
of the power factor; e.g., with a power factor of 0'7 the 
losses would be twice those at unity power factor, and this 
illustrates better than anything the futility and danger of 
speaking of A. C. loads in terms of KW., instead of K. v. A., as 
во often happens. Looked at from the other standpoint, in 
order to keep the loss the same, it would be necessary to 
have twice the sectional area of cable for a load at 0°7 power 
factor, compared with the same load at unity power factor. 

(Б) The cost of generators, transformers, cables, switch- 
gear, &c., ів governed by the K.v.a. and not the KW. 
capacity; ey., à generator and its transmission system 
supplying a load at a power factor of 0°7 would have to be 


about 40 per cent. larger than would be necessary at unity 


power factor. 

(c) As the generating sets are designed for a specific 

power factor, it follows that if the power factor is lower the 
alternators cannot den! with their full Kw. capacity, and 
thus the prime movers and. boilers are unable ta be loaded 
to a maximum owing to limitations of the alternator, and 
this impairs the efficiency of the prime mover. 
- (d) The voltage regulation of the whole system is seriously 
affected by the power factor, as, quite apart from the 
increase in losses in mains, the inherent regulation of both 
transformers and generators is very adversely affected; e.g., 
speaking in general terms, the regulation of large trans- 
formers is about 1 per cent. at unity. power factor and 8 per 
cent, at 0°7 power factor, whereas the generators have a 
regulation of about 10 per cent. at unity and 25 per cent. 
at 0°7 power factor. 

(в) The exnitation losses of alternators: increase ав the 
power factor fulls, and often result in overheating of the 
rotor and overloading of the exciter at low power factors. 

(f) A low power factor often entails the running of 
additional generators and transformers;  eg., if the 
generating sets consist of 500-K.v.A. alternators, and the 
transformers in the sub-station of 250-K.v.a. units, then 
with a load of 500 KW. at unity power ſactor — . e., 
500 K.V A.—one alternator and two transformers would be 
required, whereas if the power factor of the load were 077, 
the K.v.A. capacity would be increased to 715, thus 
necessitating two alternators and three transformers in 
Commission, - 

8. Wnu«THER. THE SUPPLY UNDERTAKING OR THE 
CONSUMER SHOULD IMPROVE THE POWER FACTOR. 


„A study. of. the causes of low power factor shows that it is 
to the consumer we must look for the improvement, and 
herein lies the difficulty, as, although the consumer may be 
compelled to install. motors with high power factor at full 
load, the grouping of the motors and their loading — i.e., 
their utilisation—is entirely in the hands of the consumer. 
It is evident, therefore, that steps must be taken by the 
supply undertaking to protect itself agaiuet low power factor, 
and to-day тю шу supply agreements embody a clause pro- 
viding that the power factor under normal working con- 
ditious shall not fall below 80 per. cent., but on the other 
hand, many, perhaps the majority, have no such clause. 
Whether the clause exists or uot, the best way of touching 
the, nut always very tender, heart of the consumer is to offer 
him an inducement to improve the power factor by way of a 
saving: in E K. d. for improvement, and a penalty for the 
К S Uf lao ullos Шымы so Re gx see, dedi 


Futile attempts have been made by some supply under- 
takings to keep the power factor high by incorporating in 
their rules and regulations power-faetor conditions which 
are wholly impracticable, and are therefore ignored by the 
consumer’s engineer; Take as an example the following 
extract from a regulation drawn up by one of the largest 
metropolitan supply undertakings :— 


5 Power FACTOR. 


-'The power factor of the motor when running shall not 
fall below the following values :— 

$ H. P. to 1 H.P. ... ... 75 per cent. 

over ] H.P. to 3 H.P. ... ... 48 per cent., &. ] 


Such a regulation is а hindrance and not а help to the 
industry in general, as it simply cannot be complied with; 
for even if the very high power factor required of the $-W.P. 
motor is obtainable at full load it certainly is not at } load, 
which equally well is covered by the words“ when running.” 
By all means let us have a power-factor clause, but let it 
be one that is practical and not one that irritates or 
confuses the consumer. | Е n 

The consumer must be penalised for low power factor, 
and given a bonus for, high power factor, and this can well 
be done by :— 

1. Adopting a tariff based on the consumption in K. v. A. 
hours, or on a fixed ratio of Kw.-hours to K. v. A.-hours. 

2. Making a fixed charge per k. v. A. per quarter, or per 
annum, of maximum demand, together with a running 
charge per unit consumed. | 
Prof. Arno invented a meter which, for convenience, will 
be termed the Arno meter, and which is neither a true 
KW.-hour nor K. v. A.- hour meter, but a combination of 
the two, whereby the meter records two-thirds true units 
(KW.-hours) and one-third apparent units (K.v.a.-hours). 

Assuming that the price charged is 1d. per unit (real, 
apparent, or on the Arno system, $ plus 4), the revenue 
from а 10-K. v. A. Joad for one hour at 80 per cent. power 
factor would compare as follows :— | 


True unit meter, 10 K.v.A.-hours, at 0'8 
power factor = 8 Kw.-hours at ld.  ... ... 8d. 
Arno meter, 10 K. v. A.- hours at 0:8 power | 

factor = 8 Kw.-hours. 

8 x 066 x ld. m 

| 55 TÉ es 8.664. 
K.V.A-hour meter, 10 K.v.A-hour8 at 0'8 

power factor = 10 k. v. A.-hours at Id... . . 10d. 


Revenue with Arno meter at different power factors :— 


10 KW.-br, at P. F. 10 = 10  EK.v.A.-hr. = 104. 
10 Kw.-hr. at P. F. 0:8 == 12:5 k. v. A.- hr. 12 5d. 
10 Kw.-hr. at P. F. 0:6 = 16.66 K. v. A.- hr. = 16:66d. 


The Arno system approximates more closely to the actual 
cost per unit sold than the true unit meter, aud con- 
stitutes, therefore, a step iu the right direction ; but being 
based on average power-factor conditions, it is not fuuda- 
mentally sound, as the charge should vary with the varying 
power ſus tor. ; 

The Arno meter could profitably be employed by supply 
unuertakiugs for Ше smaller cousuuicrg, wlicre the expensive 
instruments necessary fur Method 2 would not be warrant. d, 
as it Would afford sowe inducement to consumers to improve 
the power factor. 

(To be continued.) 


The Benevolent Institution Dioner.—We have pleasure 
in announcing that the annual festival dinner of the Electrical 
Trades Benevolent Institution is to be held this year. For 
five years the event has had to be dispensed with, thanks to 
Germany. Ihis time Mr. J. Н. Cash will be in the chair; 
the date is Wednesday, November 12th, and the place, the 
Duperial Restaurant (Oddenino's), Regent Street. We join 
with the committee and secretary in hoping that members 
of the electrical industry will support the chairman with 
their presence, and by their contributions. If they are 
unable to attend the dinner they are urged to help the fund 
by sending contributions to a member of the committee or 
to Mr. Cash, whose address is Caxton House, Westminster, 
S. V. Mr. F. В. О. Hawes, the secretary, is now, as always, 
in & position of readiness to receive contributions for this very 
worthy and necessitous fund. = 
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. MARRIED v. SINGLE—WHICH Is THE MOST 
VALUABLE TO INDUSTRY? 


By WILLIAM J. НІЗСОХ, 


AT the present time in industry, the married man is at a 
discount —'* On account of the house shortage, single men 
preferred," во many advertisements read just now. That 
he will come to his own again before long, cannot be 
doubted, but it will perhaps be interesting to speculate 
which, under ordinary conditions, and the qualifications 
being equal, is the most likely to gain the ear of the 
prospective employer—the bachelor or the benedict. The 
n in a majority of the cases would be in favour of the 
atter. 

The object of this article is to set forth what, in the 
writer’s opinion, constitute the advantages the one man has 
over the other, and how these are viewed by the prospective 
employer. For the purposes of this article, therefore, it is 
assumed that the married man is the father of a family, 
whilst the single man is entirely free from “ dependents.” 

It will be seen from the outset that the married man has 
interests apart from his work, and it may be inferred that 
he cannot enter so wholeheartedly into his duties as can the 
шап who does not possess these extra interests. Married 
life, too, brings anxieties and responsibilities, and the 
chances of sickness are multiplied by the number of persons 
constituting the family. Thus, when the single man falls 
sick, he lays off until he is well again, and the same remarks 
apply to the married man. But ofttimes the latter’s wife 
‘and children fall sick, and it may be that he has to absent 
himself from work for this reason, or, assuming that the 
sickness is not so serious as to require his presence at home, 
it is certain that he must worry, and that as a consequence 
the quality of his work must suffer. 

Other troubles and responsibilities come his way—a grow- 
ing family is expensive, and an increasing family is more 
expensive still He does not get higher wages than the 
single man in order to meet those expenses, for he brought 
them on himself. Butit is a worrying business trying to 
make ends meet, and it must have an effect, upon his work 
in the factory. 

Aud the single man? He has no such worries and 
responsibilities, and as a consequence his mind is concen- 

trated wholly upon business. His market value is, there- 
fore, on a higher plane than that of his married brother, and 
he appears to possess advantages which should entitle him 
to the consideration of the employer. Everything, apparently, 
is in his favour, and yet, except in the peculiar circumstances 
prevailing at the present time, it caunot be said that the 
single man receives priority in the matter of employment. 
The fruth is that the manifold worries and respousi- 
bilities which beset the married man constitute (in the eyes 
of the employer) his greatest asset. He realises those respon- 
sibilities, and recognises that he must sboulder them ; as a 
consequence, therefore, he lays himself out to discharge his 
obligations. He has a home, a wife and a family, and they 
must be maintained. He must earn sufficient for that 
maintenance, and, therefore, must look. ufter bis job. 
Efficiency nowadays is the only thing which counts iu 
industry, and he knows that if he is to improve his lot (or 
even to keep his present position) be mist become 
proficient. 

His children must be educated. Не himself had to he 
content with the ordinary elementary school education, bnt 
he is determined that his children shall have a better start 
than he did, and that determination is the incentive to put, 
more into his job, with a view to gaining his object. He 
may ponder and scheme, and wonder where the money is 
coming from, but after due deliberation he renlises that it 
must come as a result of his own endeavour ; that it is upon 
his brain and his brawn that the future of his children 
depends. 

He has his periods of depression, when everything seems 
to be going wrong : when it appears that his schemes can 
never materialise: and he feels that nothing is worth 
striving for. "Then it is that his efficiency deteriorates, and 
it appears that his employer has made a bad bargain. But 
that period of depression, and its consequent bad effect upon 


his efficiency, is in reality nothing but relaxation, which, 
when it has passed, imbues the spirit with greater determi- 
nation to succeed, despite the heavy odds. Thus in effect, 
the very worries which are looked upon as a handicap to 
business proficiency, are in reality the greatest aids to 
efficiency, for they will often force a man to rise to heights 
which, under more tranquil conditions, he could never 
attain. 

The married man realises the value of his job, and what 
it means to him. That is not to say that he is contented 
with his lot, and having got a job, is constrained to hang on 
to it. On the contrary, he is not content, and regards his 
present job as a stepping stone to something higher. He 
does not, however, throw away one job until he has got 
another, and he does not seek another unless he is proficient 
+ his present position, when he looks ont for something 

igher. | 

He may be a clerk, earning £3 a week. He knows that 
his chief is getting £6 a week, and he considers that his 
wife and children are entitled to the standard of living 
enjoyed by the dependents of his chief. He is determined, 
therefore, to be a department chief, but he knows he must 
qualify for the position, and, as a consequence, he works 
with a view to first becoming efficient in lis own sphere, and 
then endeavouring to rise beyond his present position. Left 
to himself, with no outeide worries or responsibilities, he 
may be content with his present position, and thus do an 
injustice to himself and also to the industry. Outside 
responsibilities—the fact that the future of others is 
dependent upon one's exertions —provide an incentive which 
is of the utmost value to the individual concerned, to the 
employer, and to industry generally. 

It must not be assumed that it is impossible for the 
single man to lay himself out for advancement, for 
obviously ambition is primarily for the young. It may be 
that certain men, both of the single and married varieties, 
are possessed of temperaments or dispositions which demand 
ease and contentment, and who, when they get hold of 1 
job which suits them, are quite satisfied with their lot. 
When this is the case, however, it becomes speedily apparent 
that the married man suffers by comparison, and however 
distasteful it may be to him personally, force of circum- 
stances compels him to make an effort to improve his lot. 

The ambitious young man, intent upon securing я good 
position, is regardless of anything other than the object he 
has in view. Не uses one position merely to climb to one 
higher, and his work is of a quality just high enough to 
justify promotion. He is proficient because he cannot 
help it, but his work does not contain the substance which 
characterises the work of the man to whom his job is more 
than a passing interes. Incentive is a wonderful thing, 
transforming ав it does a mediocrity into a genius. The 
great advances made in science and industry during recent 
years are the direct results of disappointments and adversity, 
and knowing this, it is small wonder that the employer 
prefers the man who, on account of his outside interests and 
responsibilities, simply cannot afford to do other than 
achieve success. 

Let us make no mistake. Despite standardisation and 
gectionalisation, individualism is a telling factor, and cannot 
be obviated. Industry depends first upon the individual, 
and then upon that individual’s collective prowess. The 
worker does not destroy his individual initiative and ability 
by becoming amenable to the factory system, but merely 
subdues it, although ostensibly one of the crowd, he never - 
theless is au outstanding figure, doing his duty, but ever 
ready to rise to what the occasion may offer. 

There are, of course, extremes in every phase of life, and 
it must not be inferred that trouble and disappointment are 
necessary to produce the efficient worker. On the contrary, 
adversity will in many instances have a detrimental effect 
upon efficiency, and in the interests of industry therefore. 
the workers’ lot should be on such a plane as to preclude th: 
нустатабоп of any domestic responsibility. Although a“ 
the moment the worker is not in the position which wil! 
provide the standard of living he has the right to expect, 
he should know that that standard is attainable, and tha, 
the opportunity is his if he will only seize it. 

The employer looks after his own interests, and he 
naturally selects the man from whom he muy reason al ly 
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expect the best results. ‘It is the unscrupulous employer 
who trades upon domestic affliction to obtain the services of 
a man at less than his market value, and this individual, it 
is pleasing to note, is gradually being taught the error of 
his ways. The employment of a man is a business proposi- 
tion, and also a risky one, for much has to be taken for 
granted. Generally speaking, however, the preference is 
given to the married man because, in the employer’s eyes, he 
is the better speculation, and possesses more possibilities 
than his unmarried brother. 


1—4 


ABOUT GAS. 


— 


By E. AUSTIN. 


Gas is an aeriform fluid which reaches its destination by 
way of pipes, and is supplied to the misguided public for 
lighting, heating, and cooking, incidentally asphyxiating 
people, and causing explosions. Gas, we are told, is the fuel 
of the future, because the gas works supply to the com- 
munity some 70 to 80 per cent. of the total heat value of 
the coal delivered to them, as compared with less than 
20 per cent. promised by the advocates of super-electric 
generating stations. (ias is also alleged to reduce household 
drudgery to a minimum, to avoid the pollution of the air 
and the darkening of the skies by smoke. These are the 
things the people of this country are being told. The news- 
papers contain advertisements setting forth the virtues 
of gas, and, unfortunately, they are read. The people 
are told that the generation of electricity wastes coal, that 
gas is cheap and clean; and we electrical folk, with 
something infinitely better to offer, are more or less silent. 
Does gas blacken ceilings and spoil decorative work ? 
The advertisements do not say anything about that, 
possibly because it is assumed that it is alreaay a familiar 
fact. They do not state that when gas is used for 
heating most of the heat goes up the chimney, or that 
when gas is used in an engine only a small proportion of 
the heat value of the gas manifests itself in the form of 
mechanical power. The people are told none of these 
things. What they are told is that gas is the fuel of the 
future because some 70 to 80 per cent. of the total heat 
value of the fuel is supplied to the consumers. How much 
of the heat is lost when it comes to using the gas, the con- 
sumers are left to discover for themselves. 

What are we electrical people going to do? Are we 
going to let these gas merchants continue their mischievous 
propaganda and gull the public into believing that elec- 
tricity has no place in the universe’ It is no use 


^ persuading ourselves that because electricity is infinitely 


superior to gas, we can afford to ignore the activities of 
these pests. The daily papers are powerful. They have 
enormous circulations, and this perpetual talk about gas 
and its advantages cannot have anything but a harmful 
effect upon the electrical industry. Periodically we 
allow the populace of this country to be told that the 
generation of electricity wastes the nation’s coal, and, 
instead of maintaining that by utilising the waste heat 
from blast furnaces, &c., we can generate a fair amount 


of electricity without using any additional coal at all, we 


- 


permit this nonsensical chatter to continue without con- 
tradiction. The people are told to use gas, and they do so, 
Just as they take Ceecham’s Pills and use Moonlight Soap. 
This idiotic state of affairs must not continue. We must 
tell the public the truth about electricity, and to 
do that we must gain access to the columns of the daily 
papers. We must advertise. If we cannot find the money 
we must borrow some, and if we are compelled to pay it 
back, we can easily do so when we have taught the people 
to realise what a wondrous and glorious thing electricity is. 
They must be taught to understand that electricity will 
light and heat their homes infinitely better than gas, and 
Without all its annoyances. They must be told that it will 
wash, mangle, and iron the clothes, cook the dinner, wash 
the dishes, make the toast, clean the carpets, knives, forks, 
and boota, drive the sewing machine, grind the coffee, chop 


the meat, boil the water, heat the glue pot, play 


the piano, and work the gramophone, milk the cow, 
cut the grass, hatch the chicks, propel the motor- 
car, plough the land, and perform innumerable other opera- 
tions with the greatest of ease. When we have explained 
all this—when we have demonstrated beyond all doubt that 
electricity is indispensable to those who desire to live in 
comfort —we shall have accomplished a great and important 
task. Weshall have made life worth living, and in the 
process we shall exterminate once and for all this dangerous 
and terrible substance, gas. 


THIRD HARMONICS IN GENERATOR 
WINDINGS. 


By L. C. GRANT. 


TEE third harmonic is the most troublesome of all harmonic 
voltages, and is present in practically all generator windings. 
Unless steps are taken to deal with it from the commence- 
ment, it is likely to give a great deal of trouble to those 
having to deal with the working of electrical plant. 

The harmonic frequency may be such that it runs in 
opposition, or, on the other hand, it may ran in phase, 
with the power waves. In the former case, the respective 
voltages coincide at their peak values, giving to the power 
wave a peak formation ; when, however, the waves are in 
phase, the peaks do not coincide, and the power wave is 
altered in an entirely different manner. This results in a 
flattened formation, with a dip instead of a peak, but 
broadens out the wave considerably. Should the harmonic 
be entirely out of phase—not out of step, of course—it 
merely results in & complicated wave form, in which the 
two halves of the cycle are dissimilar. 

With a polyphase generator, the phase couplings have 
an important bearing on the harmonic voltages. Should 
the machine be coupled in mesh, a difference in potential 
will exist at various points of the mesh, which should 
normally be at similar potential; this resulte in circulating 
currents flowing through the windings which will dissipate 
the harmonic, but in a questionable manner. 

Now, if we connect the phases in star, the line voltage 
will be the sum of two phase voltages displaced by 
60°. The result of this phase displacement is that all 
harmonic frequencies are displaced by a like amount. For 
the third harmonic, this means that the frequencies are 
displaced in each phase by half a cycle, resulting in their 
cancelling one another through being in opposition, 
Obviously. the same holds good with any other harmonic 
frequencies which are a multiple of three. Thus. as far as 
the line is concerned, the third harmonic is wiped out. It 
must be borne in mind, however, that the harmonic 
frequencies still exist between any phase and the neutral 
point of the star. 

With generators operating in parallel, it is usually neces- 
sary to earth the neutral point, to limit and define the 
voltage to earth, and also to allow the fault-protective 
gear to operate. It is also essential that more than one 
generator neutral be earthed if absolute reliability is to be 
depended upon, as in caseof a generator failure, should only 
one neutral be earthed, and this machine be the one to fail. 
the supply system will then be minus a neutral, and trip 
gear, &c., will be rendered useless. 

On the other hand, should we run with more tlian one 
neutral connected to earth, we then have the phases paralleled 
ria the neutral points and earth, and the harmonic 
voltages again exist, and may assume extremely dangerous 
proportions, In consequence, it becomes necessary to earth 
ria some current-limiting device such as a resistance or 
reactance ; a reactance is advantageous in that it has a much 
greater impedance for third and any other harmonics than 
for the power frequency. 

In any case, circulating currents of greater or less mugni- 
tude will be set up unless the harmonic voltages happen to 


coincide exactly at all points and all times, and this, of 
. course, is too much to expect, even with the best of machines 


with varying loads, irregularities of material, &c. These 
circulating currents may very easily reach a high value, and 
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can be up to the full-load current of the machine, hence the 
value of the neutral resistance or similar device. 

Оп account of the modern generator now being of par- 
posely high reactance in itself, third and other harmonic 
trouble is not now so pronounced as it was some years back, 
when the main feature in generator design was good regula- 
tion, and consequently low reactance in the windings. 

As previously pointed out, this reactance opposes 
a considerably higher impedance to harmonic frequencies 
than to the power frequency, and thus, in some 
cases, we find it quite feasible to parallel two generator 
neutrala directly without the use of external current- 
limiting devices. 

In earthing generator neutrals, it is always advisable to 
use a fairly heavy oil switch, aud to include an ammeter in 
the circuit, as with the two machines it is not possible to 
gauge even approximately the earth current oy comparison 
with machine und feeder readings, owing to the wide 
variation that may exist in the load and earth components. 


BRUSH SELECTION FOR ELECTRICAL - 
- MACHINERY. 


By FREDERICK MURGATROYD, B. Sc. (Tech.). 


Multiplicity of Grades.—The ideal of many engineers is to 
reduce the available number of grades of carbon brushes to 
three, or two, or even one—their eyes are directed, that is, 
towards a “universal brush." And while their vision is 
thus convergent, that of the brush manufacturer: is 
apparently divergent, for leading firms are constantly adding 
to their standard grades, or replacing old standards by new 
ones. There is, of course, an economic limit to the number 
of grades to complete an ideal schedule, but this is nearer 
20 than 1 for this reason, that brushes have to be made to 
suit all sorts of electrical and mechanical conditions, The 
“universal brush" could only be possible by taking it ав 
the starting point in design, arid bringing all commutators 
and slip-rings into line to suit it, which procedure would be 
very absurd. 

The ideal, therefore, is to reduce the various qualities of 
brush to such ав are found in practice necessary. We 
must then look upon this minimum not as an infliction, but 
as the only means whereby economic and scientific design of 
commutators and slip-rings is made possible. 

The Choosing of Grades.—It is proposed in this article 
to give some guide as to the best grade for each class of 
service. The qualities given are not based on a study of 
makers’ catalogues, but have been found to be best through 
some years’ specialisation in this subject. The scheme 
detailed must be taken only as a basis, however. Exceptions 
are bound to occur. For instance, one motor in a 
batch may give trouble, and a grade which by all 
the rules is the wrong one for that particular class of 
machine may be found the only one which will operate well. 
Such are, of course, freak cases, and they are sure to 
arise; but we are not considering now the exceptional 
case, but the general one. 

The Available Grades.—Every manufacturer has a parti- 
eular name or number designating each grade ; but we shall 
have to leave these alone. Whatever its mark, a brush can 
usually be placed in one of the following classes :— 

Class 1, pure graphite. 

Class 2, graphite-carbon. — 

Class 8, carbon. 

Class 4, electro-graphitic. 

Class 5, metal-graphite. 

There are thus five main classes, and it is a good plan 
for an engineer to obtain at least one sample from each 
class, so as to form a physical conception of the range of 


grades. Now, there may be two, three, or even more, p.c. Tramway Comm. M.F. 


grades in each class. The chief object of this, except in 
the case of metal-graphite brushes, has been to vary 
physical properties, such as hardness, abrasiveness, and 
lubrication, in order to suit varying mechanical conditions. 
But this has been overdone in the past, and a machine 
maker should, at any rate, try to manage with only one quality 


Low-Voltage Comm. М.В. 
D. o. Generator. 


Induction [E — 


D. C. Railway Comm. М.В. Class 4 
А.с. Railway Comm. M.R. 


out of each class, He will probably find these too few, 
but it is certaingy the goal to aim at. 

The following will probably be useful to those who are 
not familiar with the various types of brush :— 

Class 1.— These are brushes made from pure plumbago 
as it comes from the mine. The plumbago is crushed into 
a fine powder, and the powder is then pressed into blocks | or 
brushes. The blocks are generally kilned. 

Class 2.—Graphite-carbon brushes are composed of pure 
graphite, retort carbon, and lampblack in varying propor- 
tions. By this means we get a hard carbon brush, robust, 
but possessing lubricating properties. 

Class 3.— Carbon brushes are made from retort carbon 
and lampblack in varying proportions. "They are generally 
the cheapest class. They are hard, dense, and slightly 
abrasive, and thus are more suitable for flush mica than 
recessed mica. 

Class 4. —Electro-graphitic "brushes are substantially 
brushes of Class 3, which, in addition, have been raised to 
& very high temperature in the electric furnace, and thus 
rendered graphitic. By this means we obtain a brush 
which retains the hard, dense, and pure characteristics of 
carbon brushes, and combines with these a highly-lubri- 
cating nature. Moreover, electro-graphitic brushes are 
better commutating brushes than the ordinary carbon ones. 

Class 5.— Metal-graphite brushes are composed of copper 

and pure graphite, together with another metal, generally 
tin, though in some cases the latter is omitted. These 
brushes become necessary to cope with very high current 
densities or where low brush loss is important, as on 
slip rings or low-voltage generators. They are difficult to 
manufacture, but some excellent grades in this class, of 
thoroughly homogeneous structure, are now on the market. 
A Practical Guide in Selection.—When engaged in brush 
selection, to pick up a maker’s schedule and to try to 
remember which machine or machines each grade is adapted 
for, is liable to lead to confusion. A better plan is to think 
first of the various types of machines, and allot the best 
grade suitable for each. That is the method we have 
adopted in the following table :— 


| 
Class of 
brush. 1. | Remarks. 


| 


| 
Machine. Ringe or | | Mica. 


i- 


Rotary Con- бшш M.R. | Class 1 E Class 1 brushes with M.B. 
| 


verter. have proved vastly superior 
i to anything else. 

Rotary Con- | Rings.) — Class 1 | Preferably Ciass 1, if no oyer- 
verter. or 5 heating of rings results. 
Turbo-Alter- | Rings. — | Class 1 | Especially good оп steel 

nator. | excitation rings. . 
\ | 
D.C. Generator | Comm. | M.F. * Class 1, 2, Class 1 with M. R. where 
( М.В.) 3, ог 4 current density is high. 


common combination. . 


current density is low. If 
latter is high, а.а mica 
not obstinate, Cluss 2 may 


be used. 


Class 4 with either M.F. or 
M where conditions 


&re Severe. 


| volts. 
D. O. Motor. Comm. М.Е. Class 3 This is general where current 
density allows. 
M. R. Class 2 


Motor. 
Class 5 largely used. 


| 


Motor. | M.R. | Class 4 popular combination. 


Motor. 
Class 4 standard. 


Motor. | 


. M.F. = mica flush. M.R. = mica recessed. 


Claes 2 with M.R. is the most 


Class 5 Class 5 brushes are generally 
necessary below about 15 


Class 1, | Class 1 advisable provided 


Class 3 with MF. where 
4, or 5 no over-heating resultg. 
Class 4 tometimes used, 
| especially where brushes 
| are lifted after starting. 
Class 3 M. F. with Class 3 brushes is a 


This combination is becoming 
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The table reveals the fact that Class 1 brushes are the 
most dddplable as & result of experience. This is due to 
the increased care now given to maintenance, and to the 
spread of the practice of recessing the mica. It also seems 
to indicate that the cost of producing a good commutator 
surface with well recessed mica, thus allowing the use of 
Class 1 brushes, is more than counterbalanced by the reduced 


cost of maintenance in lengthening the life of both 


commutator and brush. 


"LET THE MASK BE REMOVED! 


Ir is quite an easy matter to cry off with the mask when 
the representatives of manufacturers of foreign origin, not 
German or Austro-Hungarian, or foreign merchants or 
agents, who have become naturalised Englishmen, endeavour 
to push their goods in British markets. But. in face of the 
assurances which are, or will be, invariably given, it is 
exceedingly difficult to penetrate the mask when. по pre- 
cisely accurate information is in the possession of intending 
purchasers, or is available for their consultation. We are 
led to these reflections by a lengthy article published in a 
French contemporary, which discusses the question of 
raising a barrier against the invasion of German goods. In 
the particular case under consideration it appears that three 
naturalised Frenchmen, who are the sonsof Germans, possessed 
a double existence in France before the war. On the one 
hand, they owned and published an export journal, osten- 
sibly destined to promote the interests of French manu- 
facturers and exporters. On the other, the same individuals 
were conducting an agency business in a variety of goods, 
and actually represented over 30 German and Austrian firms! 
Now that the war is over these persons are endeavouring to 
resume their activity in both of the directions indicated, 
although it is quite impossible to reconcile the interests of 
an export journal professedly issued for the Бепећб of 
French manufacturers and exporters, with a business solely 
intended for the importation of German and Austrian goods. 
We leave the question, however, with our French con- 
temporary, which is exceedingly vigorous in its denunciation 
of this dual procedure, to say the least. 

The subject of sincerity and straightforwardness also 
concerns us in Great Britain, particularly in the electrical 
industry and trade. We know, only too well, who are 
German firms in Germany, and Austrian firms in Austria: 
we also know, or rather knew, who were their representatives 
in this country. But were we aware, or fully aware, of 
the ramifications and connections in some form or other of 
the German electrical manufacturing companies in the 
European countries which maintained their neutrality 
throughout the whole period over which hostilities 
extended? It is to be feared that for the most part we 
have remained in ignorance of the part played by some 
firms in neutral countries in endeavouring to promote 
(German electrical interests during the war. At the same 
time it is only fair to state to their credit that all neutral 
firms were not tarred with the German brush; and in one 
country in particular two important engineering firms 
candidly refused to adopt the suggestions made by German 
electrical firms that they should act for the latter in trans- 
marine countries during the war. It is stated that the Black 
Lists have been withdrawn, but with Miss D.O.R.A. 
still smiling upon us, the present is not the time to refer 
to the extraordinary and unprecedented devices to which 
the Germans resorted in order, if possible, to maintain 
transmarine connections and keep their trade afloat during 
the course of hostilities ; 
decent and expensive funeral, many incidents bearing upon 
these devices will have passed into oblivion, and therefore 
be lost to posterity. 

It is possible, however, to say one thing in connection 


with the subject of German export trade from Germany, | 


through neutral countries or so-called neutral firms in 
neutral countries. This is, that a mass of useful informa- 
tion has been collected in this country which establishes 
beyond в shadow of a doubt the national or international 
constitution, as the case may be, or the interconnection of 
neutrals with Germans, of all the leading manufacturing and 


of a stream. 


and when the lady receives a 


the accuracy of which is ры is, or 11 not, 

to be utilised for the benefit of British home industries, and 

for that of the trading community where primarily 
interested. The time for action is now or never. If the 
information is rendered available to the trades concerned, it 
can do no injury to non-German interests, and it may 
possibly spare us the pain of learning at some future date 
that we have been purchasing semi-manufactures or com- 
pletely finished products of German origin, or the result of 
German finance in other countries. It should be possible 
for the Board of "Trade, whose leading officials, for reasons 
unnecessary to mention, must be cognisant of the existence 
of the information referred to. to obtain possession and 
utilise the facts for the general welfare of the country. 


THE WATER-POWER RESOURCES OF INDIA. 


THE preliminary report of Mr. J. W. Meares, chief 
engineer to the Hydroelectric Survey of India, on 
the Water-power Resources of India* comprises a 
review of accomplishments and proposals, together 
with notes on the location and assessing of poten- 
tial hvdroelectric developments. 


BASIC INFORMATION. 


Amongst the new interests awakened by the events 
of recent years that of developing water power in 
all parts of the Empire is by no means the least, and 
one of the salient facts brought out by Mr. Meares’s 
report is the importance of commencing at once to 
collect information concerning every stream which 
may possibly be developed for power purposes. The 
records of a single year, even though it be an excep- 
tionally dry one, form an unsafe basis for develop- 
ment work, and it is within the powers of almost 
anyone, with little or no technical knowledge, to 
collect simple but essential data which will save 
much time and greatly reduce risks when the time 
comes for serious investigations of the possibilities 
No Briton resident in imperfectly 
known parts of the Empire should neglect to collect 
leading particulars concerning every river in his dis- 
trict. Sooner or later such information will: prove 
invaluable, not because it is difficult or tedious to 
collect, but because the observations (very simple in 
themselves) necessarilv extend over a period of 
years. The general scope of the information re- 
quired is outlined in the following paragraphs, and 
every one able to assist in this matter should cer- 
tainly study the report itself. The latter shows 
clearly the handicap imposed by lack of basic infor- 
mation, and also shows clearly how that handicap 
may be removed. 


EL T. 


CLASSES OF WATER POWER. 


The most obvious and spectacular instance of 
water power is the great natural fall, such as 
Niagara or Cauvery, and most of the world's water- 
power is now obtained from natural falls or from 
artificial " falls, the latter being obtained by. 
diverting the flow of a stream in such a manner as 
to concentrate the accumulated head at a convenient 
place. There are, however, other classes of water- 
power dev elopments. | 

Reservoir projects depend upon storing "water at 
the top of the fall, usually by building a dam Across 
a valley. The best example of this type of project 
is the Tata Co.'s installation in the Western Ghats, 
which is operated entirely from water stored during. 
the monsoons, and is regulated to give the necessary . 
flow.to the turbines through a fall of some 1,750 ft. 
A likely area for other projects of this nature is ше | 
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Cherrapunji plateau in the Khasia Hills, where there 
i$ an enormous rainfall over a small area of ground 
at an elevation 1,500 ft. above the adjoining plains. 
The difficulty there is that high dams would be re- 
quired for large storage capacity, and the prevalence 
of earthquakes makes gravity dams unsafe. Pos- 
sibly ferro-concrete dams could be used successfully. 
Another dithculty, common to many reservoir pro- 
. jects, is that of disposing safely of surplus water 
during wet weather. Inthe Khasia Hills the rainfall 
15 Sometimes 35 in. in a single day, or nearly two 
million tons per sq. mile of catchment. 

Enormous storage volume is required if high 
power is to be developed from a reservoir alone, 
even on a high head, and a simple reservoir project 
is impracticable on a low head. Storage on a mode- 
rate or even on a small scale may, however, be in- 
valuable as an adjunct to a perennial stream. 

Combined irrigation and power projects have at- 
tracted spasmodic attention in India for many years 
past. So many factors are involved that each case 
must be considered on its merits, but in general the 
main disadvantage is the discontinuity with which 
irrigation canals are operated owing to the variable 
requirements of irrigation and the necessity for 
closing canals periodically for cleaning, &c. It is 
not always possible to develop power for industrial 
purposes from ап irrigation system without 
auxiliary steam or oil plant, which may make the 
total cost excessive. Where large reservoirs are in- 
volved, there are better prospects for the combina- 
tion of power and irrigation projects. 

A class of water power which appeals much to the 
layman (and to many inventors) but which can rarely 
be developed at reasonable capital expenditure, 1s 
that in which there is a small and fluctuating rise and 
fall in the water. А vast amount of power 1s going 
to waste in tides and slow-moving rivers of the 
plains, but in very few cases can it be developed 
commercially so long as the competition of fuel has 
to be met. 

Two simple rules of universal applicability may be 
formulated. The first is that. in the absence of a 
definite and ever-present fall of at least several feet, 
no water-power scheme is likely to mature as a com- 
mercial success. The second is that any site is 
worth considering where the product of the mini- 
mym discharge in cubic feet per second, multiplied 
by the height of the fall in feet, 1s not less than 
16,000. Anything less than this is too small for in- 
dustrial purposes, though it may be of use for light- 
ing supply. 

WEATHER AND WATER. 

India differs in certain important respects from 
most countries whose water-power resources are 
now being considered, for the rainfall is seasonal. 
Generally speaking, there is the monsoon period and 
the dry period, but in the south there are two distinct 
monsoons, viz., the south-west and the north-east. 
Variations in rainfall in different parts of the coun- 
try are enormous, and there are wide departures 
from the monthly and annual normals in any given 
locality. Owing to these conditions much water 
power necessarily goes to waste. and the flow of 
many streams is greatly reduced during the drv 
season, so that monsoon storage is the only means 
of developing continuous power. Discontinuous 
power is only of value in particular cases, such as 
industries which are only manufacturing during the 
rainy season (e. g., the tea industry) or in conjunc- 
tion with reserve plant using coal or other fuel. 

The “ run-off "" from anv catchment area is natur- 
ally lower than the rainfall received, and a table of 
percentage run-off, compiled bv the late Mr. Barlow. 
is given in the report: even with heavy rainfall and 
steep, rocky catchment area, the run-off is only 
about 70 per cent. In India, the rainfall in different 
localities varies from 450 inches to a few inches, 
mostly precipitated in about four months, and the 


catchment areas range from waste sand to steep, 
rocky country. Snowfall on mountains provides 
more or less effective natural storage; to a certain 
extent, level marshy ground has an equalising effect, 
acting as a sponge, and this property may sometimes 
be reproduced artificially by a series of low embank- 
ments and terraces. 


STREAM FLOW AND SURVEYS. 


Observations over a period of about 30 years are 
required to ascertain definitely the minimum flow of 
a stream, but a knowledge of the minimum flow in 
a single year is of considerable value, especially in 
conjunction with rainfall records for the district and 
an estimate of the average run-off. The method of 
measuring stream discharge is familiar to the skilled 
observer, but even non-technical persons may ren- 
der invaluable help by estimating the flow of streams 
in out-of-the-way places, using the formula: Flow, 
in cu. ft. per sec. = surface velocity (ft. per sec.) x 
width of stream (ft.) x mean depth (ft.) + 2. The 
surface velocity is determined by timing a stick float- 
ing in mid-stream, down a measured length of 
stream; and the mean depth is determined by taking 
the average of a number of soundings. Тһе divid- 
ing factor 2 is an empirical factor allowing for the 
roughness of the bed; it gives conservative values 
for the flow in most small and medium streams. 

Aneroid surveys of possible new sites for water 
power can be conducted with reasonable accuracy 
without special training. Finally, a study of large- 
scale contour maps, where these are available, is of 
great assistance in all reconnaissance work, the map 
indicating the general nature of the country, the 
catchment areas available, the probable best route 
for pipe lines or open channels, possible sites for 
reservoirs, and the possibility of obtaining a high 
fall ecoriomically by a tunnel piercing a watershed or 
a pipe-line diverting water across a hairpin bend ina 
river. 

(To be continued.) 


A SUGGESTED BRITISH EMPIRE 
PATENT LAW. 


Tue following is a report of the Committee which was 
appointed by the Council of the Institution of Electrical Engi- 
neers to consider the amendment of the British patent law. 
The report, which is signed by Mr. W. M. Mordey, chairman, 
was adopted by the Council on July 14th last. 

Numerous schemes for enabling patent protection to be 
secured expeditiously and at a reasonable cost in the whole 
or in certain parts of the British Empire by means of a single 
patent have been proposed from time to time, but most of 
these, though at first sight apparently sound and likely to be 
beneficial, have the serious practical drawback that to make 
them effective would involve radical changes in the existing 
Stutute Laws of the different parts of the Empire. | 

The scheme outlined in this report aims at carrying out 
what should be the main objects of any Fiupire Patent Law, 
viz. : 

(1) Low cost, : 

(2) Ease of application throughout the Empire, 

(3) Reciprocity, NC | 

(4) No change involved in the existing laws of the Empire, 

(5) Adherence to the scheme optional by any Dominion. 

Under this scheme any person may obtain an Empire patent 
covering as many of the British. Dominions, Colonies, Depen- 
dencies and Protectorates, collectively referred to in this 
report, for convenience, as territories, as he may select, by 
making application to the British Patent Office. The fees 
payable will be the sum of the existing local Government fees 
in the selected territories, plus such small fee as may be 
charged by the British Patent Office to cover the expense of 
carrying out its part of the scheme. The application will be 
exainined and the patent granted in the same way ав is an 
application for a British patent, and the specification when 
printed will bear the names of the selected territories in 
whieh it is effective. Thereafter the patent will be assimilated 
with the domestic patents in each of the selected territories 
and will be subject to the local laws in euch territories for the 
determination of validity, infringement and all other ques- 
tions affecting letters patent after grant. 
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Careful consideration has been given to the suggestion that. 


в patent should be obtainable covering the whole of the 
British Empire in the same way that a patent in the United 
States covers all the States in the Union, but there are so 
many difficulties connected with such a scheme that it is nat 
felt any practical result can be expected of any attempt to 
elaborate a proposal along such lines. It is believed that the 
present scheme is practical and has the merit that it can 
easily and immediately be put into operation without dis- 
turbing the existing laws in the various territories in the 
Empire. 

It is assumed that usually an inventor will apply for a 
patent first in that part of the Empire in which he is 
domiciled or has his business or manufacturing establishment, 
in order to secure without delay protection for his invention, 
and it is not proposed that the existing Patents Acts or Ordin- 
ances in the various parts of the Empire should in any way 
be disturbed. (This, however, does not mean that the 
Governments of the various Dominions, &c., should not be 
urged to amend their laws so that they may all be made as 
uniform as possible in at least their principal provisions.) 

The scheme proposes that in each Territory a short Act or 

Ordinance should be passed to the effect that any Empire 
patent which has been imade applicable to such territory 
shall be received and treated by it in all respects as though 
such patent were a patent which had been granted under 
the territorial Patent Law. This is important, for otherwise 
there would exist two classes of patents, and difficulties might 
arise in interpreting them in the courts and elsewhere. The 
fact that the form of the specification and clauns of the 
Empire patent might differ somewhat from that of the 
cone patent should not give rise to any practical difn- 
culties. 
. It is obvious that such an Empire patent as is proposed, 
in order to secure uniformity, which is essential, must be 
issued from one centre, and that centre it is suggested should 
be the British Patent Office. 

It is recommended that the Empire patent should be 
applied for and issued in the same way as a British patent. 
Where a British patent has been applied for or obtained, the 
Empire patent will be a duplicate of it. 

An applicant residing in any part of the British Empire 
may apply for a patent either in his own Dominion (being a 
Dominion granting a patent) or in any other part of the 
Empire granting a patent, and shall have a sufficient period 
18 months is suggested—from the date of his first application 
in any part of the Empire in which to apply for an Empire 
patent. An Empire patent if applied for within such period 
shall have a priority date as of the date of application for 
the corresponding patent first filed in any part of the Empire. 

This provision should not give rise to any difficulties, as 
the practice would follow that of applications for patents 
under the International Convention, which gives a period of 
one year within which applications may be filed in any of 
the countries belonging to the Convention. 

To carry out the scheme it would be desirable to establish 
an Empire Patent Department of the Patent Office in 
London, in which all applications for Empire patents would 
be filed and the appropriate fees paid in respect of the 
selected parts of the Empire. To this department would 
also be paid at the appropriate times such renewal fees as 
may be necessary for keeping the Empire patent in force in 
euch parts of the Empire as the patentee desired to maintain 
the patent. The Empire Patent Department would transmit 


through the appropriate channels the fees received and due 


to each of the Dominions, &c., in respect of the Empire 
patents issued and also the renewal fees, if any, paid on 
such patents to keep them in force. | 

It 1s urged that whilst it would be highly desirable for 
all parts of the Empire to adhere to this scheme for an Empire 
patent from the outset, it is not necessary that the adoption 
of the scheme should be delayed until this has been achieved. 
Valuable progress would result if certain parts only of the 
Empire decided to adopt it at first and power were given to 
SR parts of the Empire to adhere to the scheine at a later 

ate. 

It is strongly recommended that the Empire patent should 
rest on its own foundation in each part of the Empire. This 
naturally follows from the suggestion that the Empire patent 
&hould be assimilated with the domestic patents in the various 
parts of the Empire, and read and interpreted in accordance 
with the law and practice obtaining in each part of the 
Empire. If, for example, in an infringement or revocation 
action or like proceeding in the United Kingdom or in anv 
Dominion, the patent were declared invalid. this should not 
affect its validity in another Dominion in which the validity 
of the patent was not attacked or in which such an attack 
failed owing to the circumstances being different. 'These are 

substantially the conditions which obtain at present in respect 
of the separate patents issued by the various Dominions. 

As to the fees payable in respect of the Empire patent, it 
would be very desirable for the various Dominions to agree 
on з scale of reasonable fees to be payable on application for 
& patent and at uniform times for the renewal of the eame 
during its term. It is realised that the fees pavable at present 

_in respect of both these conditions vary considerably in the 
different Dominions. in some of them being very reasonable 
end in others inordinately high, and that the amount of feea 


payable do not in eome cases correspond in amount with the 
extent of the territory covered or the volume of the trade in 
& patented article which may reasonably be expected to be 
done in connection therewith. However, for the same 
reasons that the establishment of an Empire patent has been 
advocated along the lines contained in this report, and in 
order that objections to the early commencement of the 
scheme may not be raised by the various parts of the Empire 
on the ground of loss of revenue, it is suggested that the 
fees payable in any of the Empire Territories should remain 
as they are at present. It is believed, however, that the 
reduction in fees which is recommended would be more than 
made up in the total amount received by the greatly in- 
creased number of patents applied for in the various Do- 
minions under the present scheme. | 

It might be suggested that if the fees in the various 
Dominions are not reduced no great reduction in the cost 
of protecting an invention by patent in the Empire under 
this scheme would result. This, however, is not eo, as the 
cost at present is not so much due to the Government fees 
payable as to the expenditure necessary in preparing, filing, 
and prosecuting an application for a patent separately in 
each of the Dominions. 


NATIONALISATION.“ | 
By SIR HUGH BELL. 


THE last subject which I desire to consider with you is the 
widespread tendency towards what is somewhat vaguely 
called nationalisation. It may be questioned whether any 
large number of people have very clear ideas what is meant 
by the term. 

Let us assume for the present purpose that it signifies that 
the State shall become the owner of any enterprise which 1s 
nationalised—as it owns the business—the Post Office, the 
telegraphs and the telephones. Let us ask what advantage 
will be gained by the assumption of ownership. A centralised 
inanagement, even of so simple a business as that of collect- 
ing and distributing letters and parcels, has not been an un 
qualified success. Where the business is more complicated, as 
in the other examples, the success has been even less con- 
spicuous. What reason have we to hope, then, in such in- 
tricate matters as the railways or the mines, better results 
will follow? v sc 

The incentive of individual gain will have disappeared, and 
with it the readiness to accept such risks as those to which 
reference has already been made. We may easily find that 
the developments needed to find employment for our young 
people is not forthcoming, for without such risks being taken, 
no growth of employment will take place. Unless I am much 
mistaken, a great temptation will be put before politicians to 
inake concessions to the huge army of voters who will be in 
the direct employment of the Government. The experience 
of these five years has failed to teach the lesson that you can- 
not touch one branch of labour without affecting all others. 

A cure will epeedily come, but it may come after great 
suffering has been inflicted on the whole community. Parlia- 
ment can easily impose on the employer, whether a private 
individual or the State, the payment of a certain wage if a 
man is employed, but one thing it cannot do, and that is. 
compel the employment of the man at a wage which the price 
of the article he produces will not suffice to pay. The man 
will remain unemployed. That is the drastic remedy which 
economic law imposes. 

The hope that transferring ownership to the State 
from the individual will enable us to pay more is foredoomed 
to disappointment. There is, indeed, one—and only one— 
way in which higher wages can be obtained. That is by a 
greater product per unit of capital and per unit of wage. If 
an article now produced at a combined capital and labour 
cost of, say, 100, can by improved methods be produced at. 
say, 80, and still sold for 100, and if capital is still satisfied 
with its former share, then the whole of the extra 20 will 
come to labour. Long experjence teaches me that it is in 
this way that wages have advanced in the past, and that in 
this way alone can they be further increased in the future. 
But it may be said that those most concerned are not. 
striving alone, or even chiefly, for higher wages. but desire 
to participate in the management and to bear their part in 
deciding the questions of policy which up to now have been 
in the hands of the emplovers. To this no fundamental 
objection can be raised. The more completely the men 
engaged in any enterprise understand it the better it will 
probably be for the whole. But large questions of policy 
require knowledge and appreciation of circumstances which 
can with difficulty be acquired by persons whose life is neces- 
rarily passed in quite other surroundings. That the fullest 
information should be given to the persons in question cannot 
be denied. The claim to deal with matters of management 
Iving quite beyond their competence cannot be conceded. The 
final impulse comes from one mind which cannot divest itself 


of its responsibility, nor exercise it under such conditions as 


those suggested would impose. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Headers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of suffivient interest. 


Moere’s Direct-reading Anemometer. 


Among the exhibits on view at Sir Napier Shaw's “At 
Home to overseas meteorologists, at the Meteorological 
Conference on September 22nd, was the inventor's model of 
Moore's direct-reading anemometer (Patent No. 199,503). This 
device works on the principle of the '' electric tachometer,” a 
megneto-generator being actuated by a propulsive system 
responsive to air movements—a delicate D.c. voltmeter, cali- 
brated in M.P.H. (or the aen measuring the actual speed. The 
inventor's model, figs. 1 and 2, is of the pattern intended for 
meteorologists. In order to reduce inertia to а minimum and 
yet retain the magnetic flux in the polar space at a consistent 
maximum, the armature is made in a hollow form, and it 
rotates around a fixed core of iron. The top end of the 
armature is attached to a vertical shaft bearing the well- 
khown Robinson-cup arrangement, whilst the lower end 
carries a light commutator and is supported by a ball-bearing 
on the stem which sustains the fixed core. Suitably light 
brushes rub against the commutator. The induced voltage 1s 
measured bv what is essentially а milli-voltmeter. the latter, 
however, being scaled off in iuiles-per-hour, this having been 
effected in a wind tunnel at the National Physical Labora- 
tory. The indicator may repose inside the case of the anemo- 
meter, or it may be installed at a distance. 

The theory of the apparatus is not so simple as that of the 


Fia. 1.—Moonr's DIRECT-READING ANEMOMETER AND WINN- 
SPEED INDICATOR. 


Fic. 2.—SHOWING THE MAGNETO GENERATOR; THE INDICATOR 


BEING INSIDE THE CASE. 


co-called electric speed-indicator, mainly owing to the fact 
that a certain erratic slippage cecurs between the Robinson- 
cup arrangeinent and air movements; at low wind speeds the 
former moves at a speed slightly under one-third that of the 
air, but at high velocities it exceeds that ratio. In many 
existing anemometers this behaviour necessitates percentage 
corrections to given results. but in Moore's pattern such rela- 
tive inconsistency affects the raduced voltage and hence be- 
comes automatically allowed for in the scaling of the indicator. 


A New Motor Car Lighting System. 


With the standard Ford system of motor-car electric light- 
ing the disadvantages of the lowering «f head lights when 
slowing down the car speed are inevitable, but a conversion 
set is about to appear on the marke} which wil! eliminate 
this drawback of the system. $a | 


_According to the Motor, the producer of this device is the 
UNIVERSAL CAR ENGINEERING Co., 52, Lincoln's Inn, Corpora- 
tion Street, Birminghain. Brietly the U.C." lighting system 
шау be described as one which, by means of an engine-driven 
rectifier, converts the А.С. generated by the Ford magneto 
to D.c. suitable for charging accumulators, which in turn 
supply the lamps. The rectifier, of simple construction, con- 
sists of a metal case carrying а rotary rectifying switch having 
in conjunction with it a slip ring, built up on a mild stee 
shaft which rotates on Hoffmann ball bearings; one end of 
the shaft projects from the case and carries a hardened steel 
chain sprocket by which the rectifier is driven. A moulded 
box attached to the top of the casing houses the necessary 
brushes and terminals. The rectifving switch itself is built up 
of two sets of copper bars insulated from each other and 
clamped together on a hub by means of insulated steel vee 
rings in a similar manner to an ordinary commutator. Ве- 
tween each pair of live bars is placed a dummy or spacing 
bar, insulated by mica segments. One set of live bars 1s 
permanently connected to a slip ring which is in turn elec- 
trically connected to the magneto through a brush. The 
other set of live bars is connected to a ring which is earthed. 
Five carbon brushes are carried in the moulded brush box, 
one of which makes contact with the slip ring and 1s con- 
nected to the magneto. The remaining four constitute the 
D.C. brushes and are divided into pairs, so arranged that 
when one set is in contact with the bars connected to the slip 
ring, the other set is in contact with the bars connected to 


FIVE CARBON 
BRUSHES. 


MÀ 


Fic. 3.—Component Parts or RECTIFIER. 


the frame. The whole is so arranged that when the switch 
is rotated the position of the bars underneath is reversed witb 
the reversal of the current from the magneto, thus giving 
p.c. at this set of brushes. | 5. 

In order automatically to switch the battery into circuit 
with the rectifier when the engine starts, and to switch it out 
again when stopping, a novel mechanical cut-out has been 
devised which, whilst being absolutely reliable and imme- 
diate in its action, is simple, and has no adjustment to get 
out of order. The ` U.C." cut-out has been designed speci- 
ally to work in conjunction with this system, and the manu- 
facturers do not claim that it will necessanly give satisfactorv 
results with апу other type of lighting installation on which 
the conditions to be fulfilled are different. 

The bracket carrving the rectifier is fastened to the crank- 
case. Adjustment is necessary when first setting up, in order 
to ensure that the dummy bars of the rectifving switch shall 
he under the brushes at the moment when the A.c. from the 
magneto is changing from one direction to the other. This 
adjustment is easily effected with the aid of the ammeter 
supplied on the switchboard. Provision for chain adjustment 
is also embodied in the bracket. A driving sprocket is sup- 
plied serewed on to the back of a new fan pulley which 
must replace the existing one. This is the only alteration 
necessary for the installation of this system. The drive from 
crankshaft to rectifier is taken by a chain. 

An accumulator specially constructed to work with . the 
“U.C.” system, having a capacity of 15 amp.-hours at light- 
ing rate at 10 volts, or sufficient to light the two side and 
tail lamps for ten hours without charging, is carried. The 
switchboard is fitted with an ammeter and three switches 
marked dynamo. head,“ and side.“ the tail lamp being 
controlled with the side lamps. А refinement not often 
found is also embodied in this switchboard. viz., a plug and 
socket fitting for use with an inspection lamp. 


The Kwik-Lok Shade Carrier. 


is useful little device was designed, first of all, to save 
1 Dd trouble in taking off electric lamp shades; by its 
use an operation, which. in the ordinary way. often takes 
considerable time, can be accomplished easily in a few 
seconds. Lamps can be easily removed for cleaning. and to 
its utility as a labóur-saving device must be added the desir- 
able feature that it serves as a lock tending to reduce wastage 
due to lamp bulbs being stolen, By means of the Kwik- 
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Lok a lamp and shade coupled can be fitted almost as easily 
and quickly as a bulb alone. When locked the bulb cannot 
be removed without disassembling the whole, and the only 
screwing necessary is done on the outside.. With regard to 
the method of use, on lampholders with ordinary ehade- 
carrier rings, the lower ring should be screwed close up to the 
upper one before fitting the shade. The first operation 1s a 
simple one, consisting of merely slipping the smaller end of 
the carrier over the cap of the lamp bulb and giving a half 
turn; the ‘‘ Kwik-Lok is eccentric in shape and holds the 
ашр firmly. Next the bulb and carrier attached are placed 
inside the lamp shade and the whole fitted to the lampholder, 
the carrier being sufficiently large to enable the lamp to be 


Fic. 4.—‘' KWIK-LOR Lamp SHADE CARRIER. 


fitted in the holder in the ordinary way. To complete the 
fixture it is now only necessary to screw the lower shade ring, 
provided on every holder, until it presses firmly against the 
top of the shade and holds it in its place, fig. 4, this opera- 
tion locking the whole.  FuLLER's UNITED ELECTRIC WORKS, 
LtD., Woodland Works, Chadwell Heath, Essex, can give 
delivery of any quantity of these shade carriers from stock. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear wnbil 
the following week. Correspondents should forward their communt- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Electric Soldering Irons. 
Having seen the interior of an Igranic soldering iron, I 
can testify to the correctness of Mr. Turnbull's criticisms of 
all irons which depend on the conduction of heat from a 
central bolt, to the tinned head, through a screwed connec- 
tion. The Igranic iron, although ої excellent workmanship, 
and almost new, showed by the discolouration of the screw 
threads an incipient oxidation of the copper surfaces, which 
Inust soon, be fatal to heat transmission. Anyone who has 
beer afflicted with a cracked soldering bit must know that 
transfer of heat across a minute interval calls for a heavy 
drop in potential across the crack. | 
E. C. Barton. 


London, S.W., 
October 8th, 1919. 


— — 


The National Union of Scientific Workers. 


Your article of September 96th on ''The Organisation of 
Research," suggests that readers would welcome information 
about the National Union of Scientific Workers, a thriving 
young association, started about two years ago, which held 
its first general meeting and made its constitution on October 
27th, 1919. ‘This meeting was attended by members of eleven 
branches. There are now over 600 members of the union. 

Ihe following are quotations from the rules of the society :— 

Objects.—lhe objects of the union shall be- 

1. ‘fo advance the interests of science, pure and applied, 
as an essential element in the national life. | 

2. To regulate the conditions of employment of persons 
with adequate scientific training and knowledge, and their 
relations to their employers and other employés. 

3. To secure in the interests of national efficiency that all 
scientific and technical departments in the public service 
and all posts involving scientific knowledge shall be under 
the direct control of persons having adequate scientific attain- 


inenís. EST | | 
4. To promote and encourage scientific research in all its 


branches. | 

5. To obtain adequate public endowment for research, and 
to advise as to the administration of such endowment. 

6. To set up an employment bureau. | 

7. To secure representation on the Whitley Industrial Coun- 
eils and other bodies dealing with scientific occupations. 

8. To examine into and support all judicious schemes of 
eeientifie education. 


9. To promote by corporate action the economic welfare. of 
its members. | 

III. The union shall be registered as a trade union. 

IV. Qualification for membership.—In order that he or she 
may be qualified for admission to membership of the union, 
an applicant must :— 

(a) Be not less than 21 years of age, and 

(b) At the time of his or her application be normally em- 
gaged in work which requires for its adequate performance 
a scientific training at least as complete as stated in (c), and 

' (с) Have passed the examination qualifying for a degree in 
science, technology, or mathematics in some approved Univer- 
eity; or the examination qualifying for euch diplomas as the 
Council of the union may from time to time prescribe; or 
have satisfied the Council that his or her scientific attainments 
are at least as complete as those stated in the preceding part 
of this section. 

The research work of the country depends more upon the 
remuneration and status of the research worker than is 
fully appreciated. Many men who wish to be scientific 
workers prefer to take up employment which will enable them 
to support a family at an earlier age. 

The formation of Industrial Councils and of Industrial Re- 
search Associations makes it imperative that scientific men 
and women combine, otherwise their interests will be unre- 
presented at a time when the division of the proceeds of 
industry between all parties concerned is receiving unpre- 
cedented consideration. 


Croydon, October -10th, 1919. 


Helen G. Klaassen. 


Meter Reading. BEN. 


Reverting to your recent correspondence on the above, I 
enclose a simple specimen form for flat-rate meter records 
from my commercial booklet, ''Consumers' Accounts and 
Meter Department Routine." In some undertakings the 
month commencing the year's readings is printed at the head, 
but it is а mistake, as the meter-reader has to subtract down- 
wards instead of upwards. I favour the use of loose-leaf 
sheets, 8 in. by 5 in., in preference to cards, as it із only a 
moment’s work to transfer to another loose-leaf binder in the 


FORM III. 
METER-READING SHEET. 


The sheets may be printed in different colours, such as a Blue Sheet for 
Power Meter, White for Lighting, Yellow for Heating; also s ole coloured 
sheets may be used for check meters, special schemes, &c. e sheet ‘may 
not be removed from the book until the meter is removed. Е 

A printed notice тау be gummed on the back of the reading book giving 
owner's name and address in the event of the book being mislaid. 


CHEAPSIDE. > No. 1. | 


Pressure 
of Supply. 


Busines. 


Reader. Remarks. Report 


April | 30/4/15 [100300 


Brought forward 9823 DIRECT. 


office the sheets which have been completed by the readers 
daily, the accounts for which may be rendered the day follow- 
ing if necessary. | 
In a recent issue Mr. Turnbull asked for a thin wet-proof 
loose-leaf binder, and if he has not succeeded in obtaining 
one I think I can assist him. 
y А. C. Glever. 


Chelmsford 
October Sth, 1919. 


i 
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The Compllation of Trade Publications. 


Further to my letter of the 2rd ult., which appeared in 
your issue of the 26th ult., І would like to bring to your 
notice the following extraordinary fact which occurred in 
connection with a recent visit which I paid to the Shipping, 
Engineering, and Machinery Exhibition at Olympia. 

On entering, I immediately purchased a copy of the official 
catalogue, and being particularly interested in switchgear, 
endeavoured to ascertain from the official catalogue what 
manufacturers of switchgear were exhibiting, so that I could 
pay a visit to their respective stands. In order to ascertain 
this, however, I had to wade through the whole of the cata- 
logue of nearly 500 pages, simply because a classified index 
16 not included in the compilation. It seems almost incon- 
ceivable that such an important catalogue could be compiled 
with this very striking omission, and it is to me only another 
exumple of the lack of thought and special consideration 
which characterises British trade compilation. 

Many supporters of trade exhibitions regard the official 
catalogue as of even greater importance than the exhibition 
itself, as it so often includes useful information of up-to-date 
practice, and becomes a directory of the most progressive and 
up-to-date manufacturers. Without a classified index, how- 
ever, everybody will agree that the official catalogue loses 
90 per cent. of its value. 

P. W. Laverick. 


London, W.C., 
October 9th, 1919. 


Air Supply for Pianolas. 


With reference to Mr. Spencer's inquiry re the above, I 
quite agree with Mr. C. H. Nicholson that a centrifugal fan 
i3 not suitable for the work, not only, as Mr. Nicholson states, 
due to the characteristies of the fans which inake them suit- 
able only for delivering or exhausting large volumes of air 
against small pressure or vacuum, but also because & fan 
capable of producing sufficient vacuum to operate a piano- 
player would be inconveniently large. 

I have made experiments with a view to adopting electric 
power, but the result was unsatisfactory. In all piano-players, 
in spite of the numerous expression and control devices which 
are fitted, it is only possible to get good effects by varying 
the speed and pressure on the pedals, and any power-driven 
upparatus will only give inferior results. The vacuum re- 
quired varies considerably in different players, the maximum, 
I believe, being about 30 in. water gauge 

P. R. Boulton. 


Electricity Works, Nechells, Birmingham. 
October 13th, 1919. 


Fault Localisation. 


I am indebted to Mr. G. W. Stubbings for his very sound 
article on fault localisation in your current issue, and am 
pleased to find that his views and methods of testing coincide 
anore or less with шу own, from which it is easy to see they 
ure the result of much practical experience. 

1 was very interested in his method ot locating a fault on a 
concentric cable by utilising his service tappings for testing 
points, as it 1s practically identical with a test I adopt on 
both earth and short-circuit faults on D.c. triple-concentric 
distributors, which has not yet failed me in one single in- 
stance, to reduce the fault to one of two service or straight 
joint boxes. 

For an earth fault I short-circuit the cores at one end of 
the cable, pass & current through the faulty core to earth 
from a eingle 16-c.P. lamp at the opposite or testing end, and 


measure the drop in M.v. across the consumers' services con- 


nected to that side of the system. As the fault is neared, so 
does the reading decrease accordingly, until a point is reached 
when the reading is zero. As a check I repeat the test from 
the other end, which invariably agrees with the first test. 

For a short circuit and no earth, the current is passed into 
one of the faulty cores at one end, and at that same end the 
other core is earthed, or connected to the neutral of the 
supply, to complete the circuit. The test is then a repetition 
of the test for an earth, except that the cores are left open- 
circuited at the end remote from the testing end. 

I was amused at Mr. Stubbings's reference in his opening 
remarks to the difficulties one has to contend with when 
working in the streets, and I can recall instances when not 
only school boys formed the audience, but such things as a 
flock of sheep became entangled in the testing wires, or 
I received an occasional smack in the back with a perambu- 
Jator propelled by & window gazer. 

Such instances as these along with & multitude of others 
all have an adverse effect (especially out of working hours) 
on the successful result of carrying out a location test, and 
unless the mains engineer responsible is possessed of the 
necessary patience and perseverance, combined with prompt 
decision, his lot will be all the harder. 

Mr. Stubbings ably refers to this in his closing remarks, 
which I commend to vour readers as one of the essentials 
to success. 

P. Wardle. 

Corporation Electricity Department, 

Carlisle, October 13th, 1919. 


BUSINESS NOTES. 


Foreign Trade.—SEPTEMBER FiGURES.— The following 
are the electrical and machinery figures given in the officia] returns 
of imports and exports for September :— 


September, inc. or 9 months, 1919. 
1919, dec. Ino. or dec. 
IMPORTS. 2 8 8 


Electrical goods. &c. ... 93,121 4 9,773 + 160,056 
Machinery  ... e. 1,243,419 + 343,101 + 3,064,751 


EXPORTS. 


Electrical goods coe 474.786 + 284,706 + 2,268,015 
Machinery ... e. 3,072,627 +1,888,732 + 9,275,209 


The American С.Е. Export Activities. — We have 
received & printed announcement dated London, July, 1919, in the 
following terms :—' The General Electric Co. (of New York) takes 
pleasure in advising you that for the purpose of conducting ite 
foreign business there has been organised the INTERNATIONAL 
GRNERAL ELECTRIC Co., INC., and requests for the latter company 
the continuance of your valued patronage. Communications relating 
to foreign business should be addressed to the new company at 83, 
Cannon Street, London, E.C. 4." 


Workmen's Compensation Case.—In the Shoreditch 
County Coart, last week, there was an application to Judge Cluer, 
for the entering of an agreement under the Workmen's Compensa- 
tion Act. The application was made on behalf of Charlotte 
Kennedy. an infant, who was injured while in the employ of the 
Little Wonder Battery Co., Ltd., Willow Street, Great Eastern 
Street, оп November llth, 1918. She was injured by a piece of 
plaster falling on her head, and had been paid 208. a week com- 
pensation ever since ; she waa earning £2 a week at the time of 
tbe accident, working on electric batteries. It was now 
proposed to settle the claim for £40, and the girl could then go 
into the country for a time and get herself into proper health, as 
her head was still affected. The girl herself knew that she had to 
make some mental effort. Judge Cluer said he failed to understand 
what mental effort they expected to get out of a girl 16 years of 


age. They might take her to a Christian Scientist, some people 


had faith in them, but he doubted if it would be the slightest use. 
He did not think that £40 was anywhere near enough, so he would 
leave the compensation at the 25s. a week, out of which she could 
easily be kept in the country if it were so desired. He refused to 
enter the agreement. 


British Catalogues Needed in South Africa.—Accord- 
ing to Press reports, a plentiful supply of British trade literature 
should be promptly sent throughout South Africa, as literature of 
the kind relating to American manufactures is being distributed 
in great quantities to business houses and libraries there. British 
manufacturers and traders should forward their publications to 
the commercial reference libraries of H.M. Trade Commissioners as 
well as to public bodies and trade organisations. 


G.E.C. S.D. Conduit.—The General Electric Co., Ltd., 
ів once more able to effect prompt deliveries to the trade of G. E. C. 
solid-drawn conduit. Until recently the whole of the output was 
reserved for -urgent war requirements. In addition to the 
saving due to the reduction in number and magnitude of Govern- 
ment orders, the G.E. Co. has been able very oonsiderably to 
augment its output. 


Engineering Trade Amalgamation.—The following firms 
have amalgamated under the title of The Agricultural and General 
Engineers, Ltd. :—Mesars. Aveling & Porter, Ltd., of Rochester; 
Messrs. Е. Н. Bentall & Co., Ltd., of Heybridge ; Messrs Black- 
stone & Co., Ltd., of Stamford; Messrs. Richard Garrett & Sons, 
Ltd., of Leiston ; and Messrs. James & Frederick Howard, Ltd., of 
Bedford. Most of these businesses have been established well over 
one hundred years. The Amalgamation will have a capital of 
three millions sterling, and it has been formed with the view of 
employing a large amount of British labour on mass productions. 
The different firms will in no sense lose their identity, nor is the 
management to be changed, the whole object being mass pro- 
duction and efficient selling organisation. The various works will 
specialise in their chief producta. They will be greatly extended, 
and already a great amount of this work and the purchase of new 
tools has been undertaken. The head offices of the Amalgamation 
will be at Central House, Kingsway, London, but until the Govern- 
ment Department which is now in possession of Central House 
has removed (which will be in the course of the next two months). 
the temporary offices are at 50, Pall Mall, London, S.W. 1. 


Stocks of Non-Ferrous Metals. — The stocks in 
possession of the Minister of Munitions on October Ist, 1919, were: 
— Copper, 22,784 tons; spelter (G.O.B.), 19,016 tons; spelter 
(refined), 10,759 tons; aluminium, 10,004 tons; soft pig lead, 
74,560 tons ; nickel, 1,966 tons; antimony regulus, 3,300 tons. A 
proportion is already sold to the Trade for forward delivery. 


Engineering War Wages.—It is announced in the daily 
Press that, owing to an engineering conference at York, the con- 
ference between Sir Robert Horne and representatives of employers 
and Unions in the engineering and shipbuilding trades, to discuss 
the consolidation of war advances and war bonuses into permanent 
rates of wages, and the extension of the Wages (Temporary Regu- 
lation) Act, which was fixed for Tuesday last, has been postponed 
&nd will probably not take place until next week. 
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Admiralty Industrial Conucil.— The first meeting of the 
Admiralty Departmental Industrial Council set up under the 
scheme for the application of the Whitley Report to Government 
industrial establishments waa, held last week. Among the repre- 
sentatives of the Trade Unions, we note the name of Mr. J. Rowan, 
who i8 acting on behalf of the Electrical Trades Union. 


Whitley Councils for Postal Workers.—7^^ Times 
understands that agreement has been reached between the rival 
groups of postal workers with reference to the setting up of 
Whitley Councils. It has been decided to form two councils, one 
to deal with the general operative staff and the other to look after 
the interests of the engineering section. The Government, which 
took no part in the recent controversy, but left the rival organisa- 
tions to fight the matter out between themselves, have agreed to 
the decision. The question whether clerks in tne engineering 
section should come under the General or the Engineering Council 
has given rise to some difference of opinion, but it is anticipated 
that the matter will be adjusted without difficulty. 


Non-Ferrous Metal Industry Act.—Lists of further 
licences granted under this Act were published in the London 
Gazette for October 10th and 14th. 


An Australian Reply.—Replying to a German inquiry 
regarding Australian manufactures, a firm of Geelong merchants 
wrote :—' We do not desire to have anything to do with Germany. 
Your sea warfare amounted to murder and barbarism, and your 
vile treatment of prisoners of war alone will damn your country for 
generations. — Times. 


Book Notices. — The Reflecting Power of Stellite and 
Lacquered Silver." Scientific Paper No. 312 of the Bureau of 
Standards. Washington: Government Printing Office. Price 
5 cents.—This ів a new publication of the Bureau of Standards, 
showing that the reflecting power of stellite varies somewhat in 
the visible spectrum, depending upon the homogeneity and, no 
doubt, upon the exact composition of the} alloy. Measurements 
on lacquered silver mirrors, made before and after exposure to 
ultra-violet light, show that, owing to photochemical action in 
the lacquer, the silver is turned brown in colour, thus reducing the 
reflecting power. Anyone interested may obtain a copy of the 
paper by addressing a request to the Bureau of Standards. 

The Financial Times Investments Account Book." London: 
The Financial Times, Ltd. 88. 6d. net.—This is a very useful book 
in which investors can keep on record for reference at a glance 
particulars of their holdings in different companies, secretary and 
registered offices, interest or dividend dates, date of purchase, price 
paid, market quotation, income-tax, date of sale, selling price, net 
yields and profit. Fifty double-page ruled tables are provided for. 
The opening pages of the book tabulate the return on stock at 
stated percentages, and brief details of the most important British 
Government loans. 

“The Ultra-Violet and Visible Transmission of Eye-Protective 
Glasses.” By K. S. Gibson and H. J. McNicholas. Technologic 
Paper of the Bureau of Standards, No. 119. Washington: 
Government Printing Office. Price 10 cents.— Thanks are due to 
the Bureau of Standards for investigating this very important 
subject. The Paper gives general information on the nature and 
properties of ultra-violet rays, and particulars regarding 82 samples 
of glass designed to protect the eyes against them, of which two 
are noted as highly efficient, while five others, though not so 
effective, have the advantage of being practically colourless. The 
apparatus employed for the investigation is described, and the 
results are embodied іп a series of curves. 

А бег an interruption of five years, due to obvious reasons, the 
Rerue de Г Ingénieur et Inder Technique has resumed publication, 
in close association with the Bureau d' Organisation Economique 
of Paris. In addition to a number of technical articles, the Reru 
contains market prices, reviews of books, and the index to technical 
articles formerly carried on by the Institut Technique Industriel, of 
Brussels. 

The autumn number of the M. 4 C. Apprentices’ Magazine 
contains an interesting article by Mr. Sam Mavor, on “ Belgium 
Revisited," further " Reminiscences" of Mr. Henry Edmunds, and 
а varied range of short articles and notes—including recollections 
of Nurse Cavell, by Mr. Н. Cappian—well up to the usual high 
standard. 

"Private Companies: their Utility and the Exemptions they 
Enjoy.” By H. W. Jordan. Ninth Edition. Pp. vi + 71. 
London: Jordan & Sons. Price 1s. 4d. 

"Reminders for Compauy Secretaries.’ Ву H. W. Jordan. 
Fourth Edition. Pp. vi + 32. London: Jordan & Sons. 
Price 11d. 

" Science Abstracts. А and B. Vol. XXII, Part 8. No. 260. 
August 30th, 1919. London: Е. & Е. N. Spon, Ltd. Price 1s. 6d. 
each. 

Abstracts of Papers in Scientific Transactions and Periodicals." 
New Series. No. 1. October. 1919. London: Institution of Civil 
Engineers. 


Statist ical Report of Electric Undertakings in Japan." Tokio: 
Director-General of Electric Exploitations. 
"Circular of the Bureau of Standards.” No. 8l. Biblio- 


graphy of Scientific Literature Relating to Helium." Washington : 
Government' Printing Office. Price 5 centa. 
Electric Power Transmission.“ Ву A. Still. Second Edition. 
Pp. xviii + 403; 147 figs. London: Hill Publishing Co., Ltd. 
Price 17s. 6d. net. 
"Railway Electrification: Melbourne Suburban System.” By 
E. P. Grove. Melbourne: Commonwealth Engineer, 


Glasgow  Exhibition.—At the Housing and Lighting 
Exhibition in the Kelvin Hall of Industries, promoted by the 
Corporation. the electric lighting, heating, and cooking exhibits 
were attractively shown. Messrs. Falk, Stadelmann & Co.. Glasgow 
and London, had a prettily decorated stall displaying electro- 
liers and radio-electric fires. Messrs. Curtis & Harvey, Ltd., 
London, had an excellent stand showing products of their 
Dartford factory. The Electricity Department of Glasgow 
Corporation demonstrated the use of electricity for all household 
purposes. Carron Co., Stirlingshire, had a varied collection of 
electric cooking and heating stoves, aud labour-saving appliances. 
Other exhibits displayed the use of electricity in the home, as, for 
example, the Rex Import Co., Ltd., with their electric clothes . 
washers, vacuum cleaners and potato peelers ; also the Thor " elec- 
tric washing machine, staged by Measrs. C. E. Beck & Co., Ltd. The 
Corporation is doing everything possible to advocate the use of 
electricity in Glasgow for household purposes, and the practical 
demonstrations were closely followed by large and approving 
audiences. | 


Australian Government Contracts and the Country of 
Origin.—The New South Wales Government has decided that all 
tenders for materials required for Government departments, shall 
state the country of origin or manufacture, and the various 
departments have been notified.— Tenders. 


The Strike of Ironfonnders.—^ ballot is being taken 
of the members of the three societies concerned regarding the 
question of accepting the terms submitted. It is stated that if the 
ae is in favour of acceptance, work cannot be resumed before 
20th inst. 


Catalogues and Lists. THH CONSOLIDATED PNEUMATIC 
TOOL Co., LTD., Egyptian House, 170, Piccadilly, London, W. 1.— 
Catalogue No. 41 of 98 pages contains illustrated information 
relating to a variety of the company’s pneumatic tools —hammers, 
rivetters, drills, grinders, hoists, kc. Notes on the care of pneu- 
matic tools, an index to code-words, tabulated sizes, weights, &, 
are given. Special circular No. 58A (third edition) also received, 
consists of 20 pages of well-illustrated matter concerning 
Class N“ single-enclosed self-oiling steam and belt-driven air 
compressors. 

Messrs. SIEMENS Bros. & Co., LTD., Palace Place Mansions, 
Kensington Court, London, W.8.—Pamphlet A720 contains a fall 
and illustrated description of the Siemens mine shaft electric 
signalling apparatus. 

NATIONAL X-Ray REFLECTOR Co., 235, West Jackson Blvd., 
Chicago.—Pamphlet on eye-comfort. 

THE BRITISH ELECTRIC TRANSFORMER Co., LTD., have issued 
some " Introduction Books " containing a number of forms for use 
by contractors and others who wish the company to make demon- 
strations of any particular piece of apparatus at their new Tricity 
showrooms at 50, Oxford street, London, W. On the reverse side 
of each slip particulars of 'bus routes are given. Books will be 
sent to any contractor on application. 


Patent Restoration.—An order has been made restoring 
Patent No. 2,343, of 1914 (W. В. Pilkington), " Improvements in 
air or other fluid-pressure pumps." 


Developments at Palmer's Works.— Mr. G. Mure Ritchie 
addressing the Palmer's Shipbuilding, &c., Co., Lfd., on 
October 156, referred to the benefit that the company was - 
feeling from improvements made at the iron and steel works. 
They had largely increased the output of pig iron by introduc- 
ing modern gas-driven blowing engines. There was con- 
sequently a greater volume of gas produced at the blast 
furnaces which enabled them to utilise a further unit recently 
added to the gas-cleaning plant, and thus further enabled 
them to obtain more power for their gas-driven engines. 
They were now working with three gas-driven blowing en- 
gines and six gas-driven electric generating sets, and they 
were installing a fourth gas-driven blowing engine and a 
further two gas-driven generating sets. They were increas- 
ing the capacity of the boiler shops owing to the demand 
for large sizes of ship’s boilers. At the Hebburn Shipyard, 
owing to the installation of & further large air compressor, 
necessitated by the increased use of pneumatic tools in that 
yard and the number of electrically-driven machine tools 
now in use, it had been found necessary to build and equip 
& new eub-station to augment the supply of electrical current 
to meet the demand. 


Standardisation of Chalus.— The Association of British 
Driving Chain Manufacturers announce that they have now 
completed the standardisation of roller chains up to $ in. pitch, 
For the convenience of chain users, and to insure complete 
interchangeabilitv they have also standardised chain wheel 
tooth forms. ‘hese new tooth forms while not being identical 
with any of the existing forms incorporate the essential 
features of each. Particulars of the standards set up by the 
Association of British Driving Chain Manufacturers are to 
be published in pamphlet form, which will be obtainable from 
the secretary of the Association of British Driving Chain 
Manufacturers, Bassishaw House, Basinghall Street, London, 
E.C. The Association comprises the following well-known : 
firms: Alfred Appleby, Ltd., Birmingham; Brampton Bros., 
Ltd., Birmingham; The Coventry Chain Co., Ltd., 
Coventry; Perry & Co., Ltd., Birmingham; Hans Renold, 
Ltd., Manchester. 
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Liquidations.—W. С. AyERs & Co., LTD., 3, Cannon 
Stree, Londonu, E. C., electrical engineers.—A largely at- 
tended ineetny of the creditors of the above was held on 
October IIth at the Mansion. House Restaurant, Queen Vic- 
хопа Street, E.C., when Mr. E. Н. Haw kius, of Messrs. 
Poppleton, ‘Appleby & Hawkins, 4, Charterhouse Square, 
E. C., was elected to the chair. Mr. J. S. Gates, C.A., ot 
Cheapside, E. C., stated that he had been appointed. to act us 
liquidator in the voluntary liquidation of the company. The 
latter was registered in October, 1915, when Mr. Ayers and 
Mr. W. Ashley between them subscribed for shares to the 
value of £100, which they paid for in cash. Little business 
was done by the company between October and December ot 
last year, but early in the present vear it was suggested that 
a friend would invest from £700 to £1,000 in the concern. 
It seemed that the business was carried ou in the expectation 
of that money being received, but finally the proposed in- 
vestor refused to lind the money. Mr. Gates added that when 
he came to examine the books he found that they had not 
been properly kept, and were not written up to date. He 
had completed the books so far as possible, and it seemed that 
the liabilities to the creditors amounted to between 44,000 
and £5,000. The assets consisted of book debts of nearly 
£2,000. When he was appointed liquidator there was no 
stock remaining, while the balance at the bank, which was 
in credit to the extent of £15 or £16 had been garnisheed. 
The only shareholders were Messrs. Ayers and Ashley, who 
were ulso the two directors. The company possessed a secret 
process in connection with an electric lamp which would pre- 
vent the inetal tilament breaking. One of the directors 
claimed to be the proprietor of the process, which he said 
had never been sold to the company. As the liquidator, 
however, he was claining that the process belonged to the 
company. He had not been able to trace any papers showing 
that the process had been assigned to the company. The 
lamps made under the process were sold at from 28. 3d. to 
4s. 9d. each, and showed a gross protit of about 33 per cent. 

Mr. Ashley suid that had the company continued large 
profits would have been made from the lamps, and he was 
willing to hand over the secret process to the liquidator. 

A creditor for a large sum said he had seen the lamps, 
and was of the opinion that the process was of considerable 
value. 

Replying to questions by the chairman, 16 was stated by 
Mr. Ashley that the directors did not think till a few weeks 
ago that the company was in financial difficulties. He ad- 
mitted that creditors had been suing the company for some 
time past, while in June a petition was presented for the 
compulsory winding up of the concern. 

Mr. Gates said that in September be was asked to go into 
the question of the finances of the company. He prepared 
rough figures which showed that the company was insolvent 
to the extent of about £2,000, and he advised the directors 
that they ought mot to carry on. 

The Chairman: And after that date, when liquidation had 
been practically decided upon, a telegram was sent to a 
creditor I represent asking him to send all the goods he could 
at once. 

A creditor who said he was Interested for £600 stated that 
on September 13th last the directors knew the company was 
insolvent, and vet on that day they ordered some hundreds 
of pounds’ worth of goods from him, and later telegraphed to 
him for goods to the value of £400. 

The position disclosed was discussed at some length, and 
eventually it was decided that an application should be made 
to the Court for the appointment of Mr. E. H. Hawkins as 
joint liquidator with Mr. Gates. A committee of inspection 
of five of the principal creditors was also nominated. 

WENSLEYDALE GAS & Enectricity Co., I mrp.—Winding up 
voluntarily. Liquidator: Mr. С. Н. Wilson, 7, Greek Street, 
Leeds. Meeting of creditors, October 22nd. 


The Leipzig Fair.—At the German National Industrial 
Fair, held in September at Leipzig. some 10,000 firms, mostly 
German, exhibited, and there was a record attendance of 
about 118,000 people, about 90 per cent. more than in anv 
previous year. The secretary of the fair stated that there 
were some 7,000 foreign buyers present. ‘The general impres- 
sion gathered from conversation with representative exhibi- 
tors was that nearly all branches of German industry are on 
the verge of bankruptcv, due principally to the shortage of 
coal, and secondly, to the loss of export trade which carries 
with it the inability to purchase much needed foreign raw 
materials. In order to assist in forcing a wedge into foreign 
зпагкеёв, the German manufacturer has concentrated on new 
mechanical devices and novelties, which were much in evi- 
dence at the fair. Most of the German representatives 
inclined to the opinion that they would recover their export 
trade through Ainerican and neutral buyers, and that much as 
thev would prefer to re-establish their nre-war trading con- 
nection with England. they felt that at present, due to the 
hostility of the English towards them, thev had better con- 
centrate on America and the neutral nations surrounding 
Germany. From the point of view of the German export, 
probably the most important exhibits were those of the 
technical section including all types of new machine tools, 
mechanical and electrical devices and novelties. In this 
industry the Germans were in a position to fill orders quickly, 


e 


and і и! many cases had considerable stocks on hand, due to 
the facts that, first, they had not been short of iron ore and 
coal during the war to the same extent as industries relying 
on foreign raw materials, and secondly, there was little home 
deniand to be met. 

Lhe mechanical engineering industry depends upon foreign 
trade for its stability, and is concentrating as much as possible 
on tine mechanical precision machinery and articles in which 
the raw material and coal used bears as small a percentage 
us possible to the value of the finished article. The accuracy 
of the work done by tbe machinery exhibited, and the finish 
of the machines theiuselves, left nothing to be desired except 
that every elior& was made to avoid the use of brass. For 
instance, in lieu of expensive brass grease cups or cheap 
cast-iron ones, the Germans were using a finely finished 
pressed steel article. 

The following points summarise the general impression 
conveyed by this section :— 

(a) Delivery from stock can in most cases be obtained for 
machine tools. In this connection, the representative of a 
large Dresden firm stated that they had actually in stock 
25-40 of each type, from the largest to the smallest machines. 

(b) The prices are approximately 200-400 per cent. up ou 
the pre-war basis. 

(c) The German firm arranges all the necessary export 
regulations and shipping. leaving the import side to the un- 
porter. Cash must be deposited in the German bank on the 
recelpt of invoice that the goods are ready to be despatched, 
or, in soine cases, that they have already been forwarded. 

(d) International banking regulations with England have 
not yet been re-established in the unoccupied area, although 
for the last six months a considerable amount of business has 
been transacted with Holland, Norway, Sweden, Spain, and 
North and South America. | 

(с) A very high proportion of the goods sold during the 
last six months has been for export. 

(f) The chief factor limiting output is coal. 

(g) Patents.—Much specialised new machinery was seen. 
and in many cases the Germans are only too willing to sell 
the covering patents to foreign manufacturers. 

This (g) appears to be one of the most unportant facts 
brought to light during the whole fair, and if expert technical 
men had been present representing British firms in the various 
industries, they would have found much of vital interest to 
them in this respect. 

The whole fair showed the desire of the German nation to 
work and recover itself, but everywhere one was struck with 
the hopeless dependency of Germany on foreign raw materials 
and increased coal output. In fact, with the German glass, 
pottery, textile, leather, toy, and many other industries closed 
down, or operating at 5 per cent. or 10 per cent. of their 
normal output, due to inability to purchase raw materials 
at the present value of the mark, the fair gave direct evidence 
of Germany being at present in a very ditlicult position, 


Engineering Trade with Chile, Peru aud Bolivia.—The 
Department of Overseas Trade (Development and Intelligence) 
und the British Engineers’ Association will shortly despatch 
to Chile, Peru, and Bolivia a joint investigator to ascertain 
the conditions and prospects for the sale of British engineer- 
ing products in that market. The cost of the investigation 
is being defrayed by the Association and His Majesty's 
Government. ‘The subjects to be covered by the investigator 
include imports, shipping methods, customs tariffs, legislative 
regulations and restrictions, statistics, and competition. 

The -investigation will be pursued in the following direc- 
tions: Civil engineering; power plant and accessories; mining 
plant (not tools); plantation ruachinery ; machine tools ; vehicle 
(railway, road, water, air); electrical machinery and plant 
(not electrical accessories) ; agricultural and dairy machinery 
(not inpleinents). Firms who are not members of the British 
Engineers’ Association may participate in the inquiry on pav- 
ment before the receipt of the first report of a fee of twentv 
guineas, provided they are British manufacturing engineers 
or shipbuilders, or British manufacturers of articles necessary 
to engineering plant, or producers of raw materials, or British 
compames, firms, or individuals who, while not possessing 
works of their own, hold patents or other proprietary rights 
In engineering plant or accessories thereto and contract for the 
manufacture of their specialities with members of the British 
Engineers’ Association. Any communication relative to this 
investigation should be addressed to the Comptroller-General, 
Department of Overseas Trade (Development and Intelligence), 
4, Queen Anne’s Gate Buildings, Westminster, S. W. 1, or the 
eecretarv, British Engineers’ Association.— Board. of Trade 
Journal. 


Black Lists Abolished.—The Foreign Office announces 
that the Black Lists, the withdrawal of which was announced in 
May last, has now. according to a decision of the Supreme 
Economic Council, been definitely abolished.— Ti mex, 


Trade Announcements.—TURNER BROS., electrical and 
power engineers, of Huddersfield, have removed their business to 
the Seedhill Electrical Works, 

MeEssrs. PARKINSON BROS., electrical and mechanical engineers, 
Morecambe, have commenced business, after service with the Army 
and on war work. 
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LIGHTING AND POWER NOTES. 


Accrington.—IxcREAsED PRICES.—'l'he Electricity Com- 
mittee has increased charges as follows :— Lighting, flat rate of 
7d. per unit, with minimum charge of 5s. per quarter in summer 


and 10s. per quarter in winter; heating and domestic purposes. 


through separate meter, 23d. per unit: rateable value basis, 15 per 
cent. оп value and 2d. per unit ; and for power, sliding scale from 
4d. per unit for first 100 to 114. per unit over 6,500 per quarter. 


Bantry (Co. Cork). — Prick Revistox.—As from 
October Ist, charges for electricity have been revised as follows: 
Lighting. 11d. ; power, 6d. ; meter and house-service rent, 10d. The 
pre-war charges were :—Lighting, 7d.: power, Id.; a war advance of 
20 per cent. was imposed on May lat, 1918. 


Barrow.— INCREASED Prices.—Owing to the increase in 
the price of coal the T.C. has decided to increase the basic price by 
14. per unit, and retain the existing war increase of 30 per cent. 


Beauly (Inverness-shire), PRICE INcREASE.— Tbe price 
of electricity has been increased to 1s. per unit. 


Beckenham.—EXTENSIONS.—It is proposed to install 
a 1,000-Kw. Brush-Ljungstrom turbine at a cost of £16,500. 
_Loan.—Application is to be made to the Ministry of Health for 
sanction for a loan for the above plant. together with £2,500 
for mains, & 4.000 for services, and £2,000 for meters. 


Birmingham.—It has been decided to spend £120,000 
in the purchase of equipment for the permanent generating station. 
to be erected at Nechells. This will include 17 square wooden 
cooling towers, an elaborate set of coal-handing plant, and a 
number of transformers. The Committee hopes it may be possible 
to have a portion of the generating plant running by the winter 
of 1920. | | 
. Carlisle.— YEAR'S WorkiING.—The annual accounts of 
the electricity undertaking for the year ended March 3fst, 1919, 
show a total revenue of £39,378 and a total expenditure of £27,211, 
leaving a gross profit of £12,167. After all capital charves had 
been deducted, a net profit of £923 was shown. The number of 
units sold was 5,560,321. 


— Chelmsford.—Pnick INcREASE.— The E.S. Corporation, 
Ltd., has applied to the B. of T. for permission to further increase 
by 2d. per unit the maximum charge of 8d. per unit for energy. 


... Chesham.— PRICE INcREASE.— The E. L. Co. has increased 
the charges for public lighting by 50 per cent. 


Continental.— l'RANCE.—It is reported that owing to the 
strike of metal workers and dockers, Brest is without water and 
electricity. The strike is assuming serious proportions; a large 
number of casualties have occurred, and the Arsenal, metal. and 
transport workers, electricians, and builders, having come out. 
The water and electricity supplies are being maintained by the 
military. 

SPAIN,—NEW POWER SCHEME.-—Concessions have recently been 
granted for the establishment of plant for the utilisation of 
the water power of the River Turia for electric lighting and power 
purposes, one at Chililla, and one at Jestalga (Province of 


Valencia). 


Coventry.— INcREASED PRIOES.— The T.C. has increased 
the existing charges for electricity for lighting and heating by 
661 per cent., in lieu of a former advance of 20 per cent., as from 
October lst. The hiring charges for motors is increased by 50 per 


cent, 


 Davenham.—ExTENsIONs.— The R. D. C. has reported 
favourably on the Northwich Electric Supply Co.'s scheme to 
extend the electric mains from Leftwich to Davenham, by 
means of overhead standards and cables. = 


Edinburgh.— LOAN.— The Secretary for Scotland has 
consented to the borrowing by the Corporation of a further sum of 
£950,000 for executing the capital works of the Edinburgh Electric 
Light Order. This raises the whole sum authorised to 
£2,280.000. The expenditure is in connection with the new 
works at Portobello. 


Elland.— Х кут Sration.—The D.C. has secured a plot 
of land at Timber Street, for the erection of a new transforming 
station. It has been agreed that as soon as the necessary erections 
are put up, the Yorkshire Electric Power Co., Ltd., shall provide 
the Council with energ y, instead of the Council generating ita own 
as has hitherto been done. | 


Eston.—E. L. снеме. —Тће Urban Council has decided 
(October 7th) to seek powers to deal in electricity, and to borrow 
money for that purpose. 


Glasgow.—Year’s WonkrxG.— The returns for the 
year ended May 3lst, 1919, show a gross income of £ 865,039, 
net £789,002. The working expenditure was £567,259. 
e £542,717, This gives a net revenue of £297,780, against 
£216,285 ; £98,073, compared with & 86.551, was relegated to the 


sinking fund. The'amount paid in interest on loans was £106,482, 
against £42454, The balance on the year's working was 493, 226, 
against 467.280. From this, £60 164 was written off as deprecia- 
tion of capital account and sinking fund. last year's figure being 
£60,131. The surplus on the year's operation was £32,762, com- 
pared with 7. 146, which was transferred to the reserve fund, 
which now amounts to £64,C08. Cost of energy per unit sold was 
1'3751d., against 1720914. last year. Average price per unit received 
from consumers was 1432 d., compared with 1˙2201d. last year. 
The number of consumers was 37.130, an increase of 1.631. The 
quantity of energy sold to private consumers was 143,501,788 units, 
i.e., 22,022,869 lighting, 121,478,919 heating and power—& decrease 
of 7'1 per cent. The total number of motors in use was 13,730. of 
a total Н.Р. of 113,721, compared with 12,904 motors, of total Н.Р. 
of 105.739. Total maximum demand connected to mains was 
111,767 KW., compared with 132,316 KW., an increase of 7 29 per 
cent. Maximum demand on station during winter, 59,168 KW., 
increaseof ("4 per cent. At Port Dundas sub-station one 1,000-Kw. 
motor generator has been installed, making thestation capacity now 
5,000 KW. Theerection of the 20,000-volt sub-station for receiving 
supply for New Dalmarnock power station is now completed, and 
will probably be in commission this winter. At Pollokshaw Road 
station two 1,500-KW. rotary converters, by Messrs. Bruce Peebles 
and Co, and one 1,000-Kw. rotary converter, by the B.T.H. Co., 
have been installed. At Govan and Partick stations structural 
alterations are being made to enable them to take a 20,000-volt 
supply from Dalkarnock. Sites for new sub-stations at Rigby 
Street, Parkhead, Holmfauldhead Drive, Govan, Possilpark, 
Bilsland Drive and Polmadie, have been purchased, and stations 
are in course of erection. A site near Waterloo Street sub-station 
and offices has also been purchased for a new sub-station, 
laboratories, and workshops. There are now 65 sub-stations on 
consumers’ premises, an increase of 23 since May, 1918. and a 
further 16 sub-stations are in course of erection. The first section 
of the buildings of Dalmarnock power station were all but com- 
plete in May. 1919. One boiler-house with eight boilers i8 com- 
pleted. Опе 18.750-K W. turbo-alternator, by British Westinghouse 
Co., is nearly completed, and all auxiliary plant being erected. The 
switch-house is finished, and it is hoped to have one set in use for 
the maximum load this winter. During the year 4 mile of L.T., 
24 miles of H.T. feeders, and 24 miles of distrib:tors, were laid on the 
north side of the river, and } mile of L.T., 61 miles of H.T. feeders, 
and 24 miles of distributors, were laid on the south side of the 
river. | EE NR x 
New RECTIFIER.—The electrical engineer and a member of 
the Electricity Committee are being sent. by the Corporation, te 
Switzerland to see a new electrical device for rectifying 
alternating to direct current, which Messrs. Brown, Boveri & Co. 


have in operation. 


Hanwell, — ELECTRICITY v. Gas. — Electric street 
lighting has been resumed on pre-war scale, but, "owing to 
the greatly increased cost," only 50 per cent. of the gas lamps 
are to be lighted. 


IIkley.— Loa N.— The U.D.C. has decided to apply for 
sanction to borrow £2,000 in respect of excess expenditure in 
connection with its electricity works, £3,000 for additional mains 
and services, £2,000 for land near the sewage works for extensions 
to the works. К. | 


India.—It is reported that the investigation of the 
hydro-electric scheme for Ootacamund from the Sandy Nulah 
stream, at Waterfall Shola, is making satisfactory’ progress, 
and it is expected that it will be shortly completed. The 
investigation, it is understood, has shown that an available 
fall of 1,050 ft. is possible, which will mean 600 E. H. v. 
throughout the working period of aix hours per day: The 
distance from Ootacamund is only about five miles. If for 
any reason the Koonda river hydro-electric scheme, which is a 
much larger one, intended to supply Wellington, Coonoor, and, 
possibly, Coimbatore, fails to be carried out, the Sandy Nullah 
scheme will be available to meet the needs of Ootacamund. The 
investigation of the Koonda river scheme is also proceeding apace, 
and negotiations are going on with Messrs. Tata & Sons in con- 
nection therewith. ; | 

A hydro-electric scheme is also under consideration in Datia 
State, where the hilly character of the extreme western portion of 
the State offers small but useful possibilities for the generation of 
electricity by means of water power. А catchment area, amounting 
to about 90 square miles, has been surveyed near Angra village, 
across Anghora Nala, and it is estimated that about 500 Н.Р. will 
be obtained with a tall of 75 ft. This would be a sufficient output 
to light the principal towns in the State, and to supply power for 
the various mills and factories. The State is extremely flat. and 
the capital outlay on transmission lines will not be very large.— 
Limes of India. * o j 


Kempston.— BULK SurrLY.—There is a proposal afoot 
to obtain a supply of energy from the Bed foi d Corporation. 
а Into the cost of transforming plant, cables, &c., is being 
made. pus 


South Africa.—JonaxNEsBURG.— The municipality pro- 
poses to spend an additional sum of 436,502 on the purchase of 
two 3.000-K Ww. steam turbo-alternators, for which 8n origina] 
vote of £70,000 was passed in March, 1916. It is also proposed, to 
spend sums amounting to about £30,000 on & motor converter 
automatie switches, new feeder, and instruments, | 
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Kilmarnock. —Ехтемзіомв.—Тһе Corporation electric 
power station has now been linked up with Ardrossan ship- 
yard and harbour, and all the electricity used there for power and 
lighting purposes is provided from this source. 


King's Lyna.—YeaR's Workina.—The annual report 
ou the electricity undertaking for the year ended March 31st, 1919, 
shows a total expenditure of £8,065 and a total revenue of £12,898, 
thus giving a gross profit of £4,833, and after all capital charges 
had been deducted, the balance-sheets show a net profit of £1,924, 
against £2,146 last year. The total number of units sold was 
738,562, as compared with 768,106 last year. The number of private 
connections was 1,056, an inorease of 10; number of motors 
was 205, amounting to 1,396 H.P., an increase of 3 motors or 
185 H.P. Maximum supply demanded, 495 Kw. 


Kingston-on-Thames.— PRicE INcREASE.—The T.C. has 
applied to the B. of T. for an order to modify the statutory powers 
for charges for electricity from 13s. 4d. up to 20 units per quarter 
and 8d. beyond, to 13s. 4d. and 10d. 


Leyton.—Price Incakase.—The Electricity Committee 
has decided to increase the charges by 60 per cent., to take effect 
as from the Christmas quarter. This makes a total advance of 
100 per cent. on pre-war charges. 


Llandudno. — WaTER-PowER ScHEME. — The Urban 
District Council is considering а proposal that electricity 
should be generated by the water power from the lakes in 
Carnarvonshire. It is estimated that there is sufficient water 
power to drive turbines to produce all the energy needed for tbe 

wn. 


London. — L. C. C. — The Council is recommended to 
sanction the borrowing of £10,666 by the Battersea B. C. for elec- 
trical plant, and £2,000 by the Bermondsey B.C. for electrical 
purposes. 


Maldstone.— YEAR'S WorKING.—The accounts for the 
year ended March 31st, 1919, show a total revenue of £31,341, 
against £26,630 last year, and a total expenditure of £23.801, 
against £18,600 last year, thus giving a gross profit of £7,540, 
against £8,030 for last year. After paying all capital charges, 
the balance-sheet shows a loss of £176, ав compared with a profit 
of £715 last year. The loss was due to lighting restrictions, and, 
among other war difficulties, the high cost of new plant which was 
not then in commission. The number of units supplied was 
3,877,930, compared with 3,866,684 for last year. 


Middleton.—The T.C. has increased the price of elec- 
tricity for lighting to 7d. per nnit, and for power by an additional 
5 per cent. as from October Ist. 


Portsmouth.—HovsE WiRING.—It is reported that the 
T.C. proposes to wire all houses for electric lighting. 


Namsgate.— PRoPosED PRICE INCREASE. —Application 


fcr the price of electricity to be increased by ld. per unit has bee 
refused by the B. of T. d i : 


Redditch.—YEkAR's Workinc.—The financial position 
of the Urban District Council's electricity undertaking is 
improving. The accounts for the year ended March 31st last, 
show income amounting to E 23,86, and expenditure, £22,713, 
leaving a profit of £873. A sum of £1,500 was put aside as 
reserve for capital repayments. The cost of generation and distribu- 
tion was £17,500. The outstanding loans amount to £64,825. 


Skegness.— Time ExTENSION.— The В. of T. has granted 
the U.D.C. an extension of six months for carrying out the EL. 
Order of 1914, The Council has decided to apply for a year's 
extension. 


Stoke-on-Treut.— REVISION OF PRICES.— On account 
of the deficite of the past three years, it has been decided to revise 
the various prices for energy, and standardise them as much as 
possible. 


Sunderland.—BREAkbowNs.— Four breakdowns of the 
new 7,500-KW. turbo-generator recently installed at the electricity 
works have occurred within a week. 


Whitehaven.— Minimum CHARGE. — The T.C. has decided 


to fix a minimum charge of 30s. a year for consumers of electricity. 


Swausea.— YEAR'S WonKING.—The total income was 
£58,791, as compared with 4 42.333 last year; expenditure, 
£39,038, as against 4 24.550, leaving a gross profit for the year of 
£19,762, as against £17,782 a year ago. On the net revenue 
account, after paying loan charges, &c., there is a net profit shown 
of £4,825 for the year, as against £3,254 in the previous year. The 
reserve fund now stands at £14,051. During the year the capital 
expenditure was increased to £280,403, but against that there was 
set aside as sinking fund, &c., £113,065, which represented 41 per 
cent. of the total capital of the undertaking. The output was 
over five million units, and showed an increase of about 62 per 
cent. 


Wrexham.—INcREASED Prices.—The T.C. has decided 
to increase the flat-rate charge to 74d. net, and other rates in 
proportion. 

QUOTATIONS.—Quotations were ordered to be obtained for water 
softeners and an automatic stoker. 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen.—YEAR's WoRKING.—The annual accounts 
for the year ending May 31st, 1919, show a total revenue of £140,901 
and a total expenditure of £108,461. The balance was disposed of 
as follows: — Interest on capital, £2,208 ; sinking fund, £6,142 ; 


.depreciation and renewal account, £13,877 ; special expenditure, 


£3,386; reserve account, £1,658; for disposal by the Council, 
£2,279. The total amounts of the sinking, depreciation and 
renewal, and the reserve funds are respectively £15,316, 2197, 465, 
and £61,813. The total number of passengers carried during the 
year was 41,946,442 ; the total number of units, 2,950,7 39; average 
number of cars in use per day, 80; percentage of working 
expenses to income, 76°97 ; average number of passengers per car- 
mile, 18°94. 


Blackpool, —ExTENSIONS. — The Bill being promoted 
in Parliament will be a comprehensive one. In addition to 
extending the borough by incorporating Thornton, and the con- 
struction of sidings at Fleetwood—in connection with the purchase 
of Fleetwood electric tramroad—it is suggested that the Corpora- 
tion should apply for general powers to run motor-omnibuses 
througbout the whole borough, an innovation most useful in 
assisting the future development of the whole district. 

An interesting statement was made at Blackpool Town Council, 
last week, concerning schemes involving the expenditure of three- 
quarters of a million of money. ‘The treasurer pointed out 


that £250,000 would be required for the transfer of the Fleetwood 


tramways, and the Tramways Committee expected to require 
£24,000, and the Electricity Committee some & 10,000. 


Bournemouth.—The question of substituting motor- 
omnibuses in place of the tramway system was recently discussed 
by the T.C. Some of the points made at the discussion are reported 
as follows : — To reconstruot the tramway lines would cost £12,000 
per mile. Including the price of rails, the cost of reconstructing 


* 12 miles of track would be £184,000 ; £60,000 would be required 


to purchase 20 new tram way- cars, against 45 motor-omnibuses. It 
costs, al’ present, twice as much to run a motor-omnibus as it does 
to run a tramway-car, the respective car-miles being 28. 2d. and 
16. 1d. The life of an omnibus is five years, and before ‘buses could 
be run in the town the tramway track would have to be removed, 
at a cost of £230,000, and the roads relaid. This sum is three 
times greater than the cost of running the tramway-cars last year. 
Where there are tramways they have already the paying routes. 


Bradford.— YEAR’s WorKING.—The accounts of the Cor- 
poration tramway department for the year ended March 31st, 1919, 
show a revenue of £456,819, an increase of £90,324 on the previous 
year. The average income per car-mile was 22'264., compared with 
15:89d. Working expenses amounted to £375,074, as compared to 
£314,998 for the previous year. This shows а gross profit of £119,172, 
against £87,183 for last year. Total number of units used for 
traction and car lighting, 11,035,572, against 12,410,819 for 
previous year; 33 trolley reversers have been installed throughout 
the system, and are proving very successful in operation. The 
reserve and renewals fund now stands at £170,204. КЕ 


Brighouse, — PROPOSED ExTENsIONS.— [he Т.С. has 
adopted a proposal of the Huddersfield Corporation to apply for 
Parliamentary powers to construct a system of tramways from 
Huddersfield, through Rastrick to the centre of Brighouse, where 
they will connect with the Halifax system, and rid Bailiff Bridge, 
with the Bradford service. 


Burton.—AccIDENT.— When a Burton and Ashby tram- 
way-car was nearing the top of one of the steepest roads in Barton- 
on-Trent, on the 8th inst, it began to run backwards. The driver 
applied the brakes, but the car continued backwards, and, gaining 
apeed, ran down the hill at a great pace. It reached the bottom 
in safety, but in turning a corner, jumped the rails, and, running 
across the road, crashed into a hedge and overturned within a few 
yards of the River Trent. People riding on the top were nearly 
all injured, but the passengers most badly hurt were riding inside. 
About 20 people were injured. Accord ing to the Times the brakes 
and mechanism of the car were found, on examination, on the 
9th inst., to be in order, and the damaged vehicle was driven 
under its own power to the depot five miles away. 


Colue.—EXTENSIONS.—The Tramways Committee con- 
templates carrying out important developments, includiny 
extensions to Earby, over the Yorkshire border. 


Continental.—G ERMANY.—An electric locomotive of very 
high capacity has just been built by the Bergmann electricity 
works, says the Technical Heriew. It gives 3,000 H.P., and on a 
very severe test it far exceeded the efticiency stipulated in the 
contract. The overhead line voltage of 15.000 was stepped down 
to 350 volts, and 7,000 amperes by au air-cooled transformer. 

BELGIUM.—The Derniere Heure announces that the Federation 
of Belgian Tramway Workers has declared a strike, in view 
of the delay in satisfying the demands of the staff, leaving 
to the Provincial Committees the task of deciding the date upon 
which work shall cease. 

The Soir states that the employés of the Charleroi tramways 
have struck for an increase of wages. 
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Egypt.—STRIKE.—The Cairo tramway services have been 
restarted after the strike, which lasted some weeks. 


Lancashire.—H:G5u WaAcEs.— The recent award of the 
Court of Arbitration on the wages of tramway employés will mean 
& considerable increase to Lancashire Corporstions. At Oldham 
the cost will be £4,000 ; at Rochdale, 2 3, 660; Blackpool, £3,100 ; 
Ashton-under-Lyne, £1,000; Salford, £11,000 per year; and 
Manchester, £20,000. In some cases it is not considered possible 
still further to increase fares, with the result that the cost will 
probably involve a loss on the undertakings. 


London.—SHOREDITCH.—An action based on the state of 
the tramway tracks in London was heard on the 9th inst. in the 
Shoreditch County Court. A carman, of Rotherhithe, claimed 
£39 198. from the L.O.C. for damage to his horse and van. Owing 
to & depression in the track in Shoreditch High Street, it was 
stated. the van skidded and was thrown against a motor-lorry, the 
van and horse being injured. It wasstated that there was a 14-ft. 
stretch of track with a depression half an inch to an inch and an 
eighth. For the Council it was admitted that the track was bad. 
although not so bad as had been stated. It was putting the bad 
tracks in order as quickly as it could in the face of difficulties. 
It did not object to reasonable damages, but thought it unfair 
to be asked to turn an old, broken-down, dilapidated van into a new 
one. Judge Cluer found for the plaintiff for £22 14s. and costs. 

WANDSWORTH.—4A fully-laden tramcar took fire on Thursday, 
last week, in Putney Bridge Road. 

WILLESDEN.—A summons for delaying a tramcar has been 
granted against a Willesden man. 

IMPROVED TRAFFIC CONDITIONS.—There are 859 more omnibuses 
working on the strecta than at the date of the Armistice. The 
speeding up of the underground lines has been responsible for an 
increase in the daily car-mileage of 44,414 miles, and the London 
United and the Metropolitan Electric Tramways have added 82 
cars to their fleets. The net result of these improvements has been 
to find seating accommodation for over 1,000,000 more passengers 
daily. 

ACCIDENTS.—A City Coroner's jury on the 10th inst. found that. 
owing to ап error of judgment on the part of a L.C.C. tramcar 
motorman, Wm. MoBirney, 68, of Leyton, was fatally crushed 
between two tramcars in City Road. It appeared that the motor- 
man acted contrary to regulations in backing his tramcar from 
the front driving platform. 

An L.U.T. car jumped the metals in Brentford High Street on 
Thursday night, last week, and traffic was delayed for some time. 

Traffic on the District Railway was interrupted at the busiest 
hour on Saturday afternoon. The axle of a coach broke while 
it was standing in Blackfriars Station. The removal of the train 
caused considerable delay, bookings east of Charing Cross being 
temporarily suspended. 


Manchester.—RaTE RELIEF.—Since the electrification 
in 1901 of the tramways, £1,326,891 has been available out of 
profits for relief of local rates. 


Meath.—TRAMWAY ELECTRIFICATION.— The T.C. is to 
borrow £100,000 for the purpose of electrifying the tramway 
system. 

Nelson.— DEVELOPMENTS.—The Corporation Tramways 
Committee has under consideration various improvements and 
developments of the tramways. It is also reported that it intends 
supplying electricity to the adjoining borough of Colne. 


St. Helens. —TRamMWay SALE.—According to a statement 
made by the chairman of the Tramways Committee of the 
Town Council (Mr. A. Rudd), the Corporation has taken over at a 
most inopportune time. He says it would have been better to 
give the late owners a further lease, especially as the terms were 
very much to the advantage of the Corporation from a financial 
point of view. At the end of September the Corporation liabilities 
stood at £80,000 still outstanding on the track, less £9,000 sinking 
fund and interest, which would be paid off this year, leaving £71,075 
sinking fund and interest standing against the undertaking at the 
time they took it over on October Ist. The overbead equipment 
stood at £5,138 in March of this year, but before the end of the 
year that would be entirely cleared off. Thus it meant they would 
have £71,000 standing against them. As a set-off they had the 
track. They had a balance of £2,093, but only because they had 
been unable to do the necessary repairs very much needed on the 
track, which was in a deplorable condition, in some parts hopeless. 
In the near future about half the 21 miles over which they 
operated would have to be relaid. On the dilapidated track 
and overhead repairs there would be a huge capital expenditure. 
Before the war cars such as were running in St. Helens cost, when 
new, from £680 to £800 each. The present-day price of similar 
. vehicles was £2,000 and over, and delivery could not be made for 
from six to eight months. There was nothing else for it but to 
arrange with the company for the purchase of the cars now 
running, and they had purchased 36 for £24,000. They needed con- 
siderable repairs, which would costa Jot of money. Eight new cars 


had been o егей, at a cost of £17,000. Thus they bad to face . 


total of £114,000, and he calculated, before the tramway lines 
were in good condition, they were going to have something 
like £200,000 sinking fund aud interest against the undertaking. 
As to income, the tramways must pay for themselves, and he could 
hold out no promise that the fares would be reduced, whilst if the pre- 
sent fares did not meet costs and expenses, they would be met in abold 
way. Mr. Rudd went on to say that they had applied for power to 
run outside the borough, and link up neighbouring districts with the 
St. Helens tramway termini. With the exception of the fare on 


a 


the Haydock-Ashton section, which is increased from 4d. to 5d. for 
the through journey between St. Helens and Ashton-in-Makerfield, 
the existing fares and stages of the Tramway Oo. will, for the 
present, remain in force under the Corporation. 


The U.S. Tramway Dispute.—The demands of Labour 
and its defiance of all economic laws are shown by the attempt 
of the employés of the tramways to have their minimum 
wage fixed at $2,000 per year, with a proportionate inorease for 
men in positions requiring greater skill. The. Commission 
appointed by the President to investigate the condition of the. 
tramways found that it would be impossible to increase the wages 
to meet the demands of workers unless the fares were increased, 
and the effect of increased fares would be to diminish the number 
of passengers, which would ultimately result either in the bank- 
ruptcy of the companies or in their continuing to operate with a 
reduced number of employés, to the. injury of both the employés 
and the general public. The men replied that fares should be 
made reasonable by law, and any deficit should be met by taxation 


U.S. Railway Rates,—The Railroad Administration. has 
informed the Railway Executives’ Association that it is impossible 
for the Government to make any general readjustment of tates 
before January lat (when the railways are tobe returned to private 
management), but Mr. Hines, the Director-General, suggests that 
applications for rate increases should be prepared by individual 
companies. Mr. Hines holds that the poor earnings in the first 
half of 1919 are an insufficient basis for a demand for a general 
increase. The traction combinations have already partly disinte- 
grated through their inability to earn rental and other charges 
while restricted to a five-cent fare. A few unimportant lines have 
ceased operations altogether, and have been replaced by omnibuses. 
The receiver of the New York Railways Co. eaid that the surface 
roads would probably have to shut down within three months, and 
the Brooklyn Rapid Transit, which is daily carrying over a million 
passengers, is finding difficulty in meeting ite bills for motive power, 
which is now supplied only on a day-to-day basis. Local politics 
are the largest factor in the traction companies’ troubles. Т 


York.—Nrw Loan.—The Corporation is recommending 
the borrowing of £3,200 for land for a new tramcar shed in 
Piccadilly, and, if required, the borrowing of a sum to be expended 
on the erection proper. | 


TELEGRAPH AND. TELEPHONE NOTES. 


A New Cable.—The cableship Colonia arrived at Rio 
de Janeiro on September Ist, after completing the laying of a new 
cable from England by way of Ascension, St. Vincent, and Fayal. . 


Japan.—Announcement is made that the Government 
will not accept responsibility for any telegram to, or from, or 
through, Japanese telegraph and cable stations. 


Sweden.—The Administration of the Swedish State 
Telephone system has prepared an estimate for submission to 
Perliament concerning the expenditure in 1920. The total 
amounts to £2,857,000, of which the sum of £519,000 is intended 
for the laying of & cable between Gothenburg and Stockholm, and 
it is calculated that the requirements in 1921 will also approximate 
in outlay to that computed for 1920. | 

It is announced from Stockholm that negotiations are in pro- 
gress for the formation of a new company, under the title of the 
Aktiebolaget Svensk Radiotelegraf, to continue certain experiments 
in wireless telegraphy. 


“ The Kiss Call.“ With such a title as The Kiss Call,” 
one felt sure that there must be a good joke at the expense of the 
telephone service in the offing, but it did not come until very nearly — 
the end. But Mr. Huntley's story of the elderly gentleman wo 
died after putting in a trunk call atoned for much. For, unfortu- 
nately, the dead man had not made a will, and all the relatives are 
still quarrelling as to who shall have the call when it comes 
through.— Te Times. 


The Cableship Faraday. — Тһе cableship Faraday, on 
August 25th, was loaded at Montreal, Que., with a cargo of grain 


for a British port. The Faraday has been in the cable laying and 


repairing service continuously during the past 20 years, and has 
laid a large proportion of the long-distance submarine cables 
throughout the world. During the Jate war the Faraday was 
engaged in cable-laying between Ireland and Newfoundland, when 
she was attended by a British cruiser and & number of patrol 
boats.— . & 7. Age. | 


United States.— Cablegrams in plain language, English | 
or French, may now be sent to Riga, Russia. The rate from New 
York is 43 cents per word. | | 

Оп and after October Ist, the cable rate vid San Francisco and 
Commercial Pacific Cable, for ordinary cablegrams to Japan, will 
he reduced by 25 cents per word. The rate from New York will be 
$1 8 cents per word. 


Wireless Telegraphy.—T wo young Swedish engineers, 
MM. Lindenblad and Ekman, are said to have completed the con- 
struction of a new system of wireleas telegraphy, which, as 
compared with other systems, shows considerable progress, besides 
being cheaper. 
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- CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the " Official 
Notice" appeared.) 


OPEN. 


. Australia. — SypNEY.—December 19th. Metropolitan 
Board of Water Supply & Sewerage.  Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney.* 

MELBOURNE. — P.M.G.s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. "Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 


Melbourne.“ 
Bandon. — October 18th. B. of G. Installation of 


elecbxic light in workhouse and fever hospital. J. O'Mahony, Clerk 
of Union, Clerk's Office, Workhouse. 


Bolton. — November 11th. Electricity Committee. One 
8,000 -Kw. turbo-alternator, with condensing plant, four water- tube 
boilers, (See this issue.) 

Coventry.— October 28th. B. of G. E.L. installation, 
London Road Institution. Mr. T. F. Tickner, Architect, 14, Little 
Park Street. 

Egypt. — ALEXANDRIA. — November 15th. Egyptian 
Postal Administration. General stores for 12 months, including 
several electrical items.“ 

Glasgow. — October 24th. Parish Council and District 
Board of Control. Electric lamps. Forms from the Inspector and 
Clerk, 266, George Street, Glasgow. 

Madagascar.— March 1st, 1920. Directeur des Travaux 
Publics à Tananarive. Installation of generating station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overhead 
transmission and distribution lines, and establishment of service 
in the city. Ministère des Colonies, Paris. 

Manchester.— October 31st. Waterworks Committee. 
One set of electrically-driven. high-pressure, centrifugal pumps. 
Secretary, Waterworks Oftices, Town Hall. 

Rhondda.— November th. C. D.C. Electricity Depart- 
ment. Two sets of sub-station switchgear. (See this issue.) 

York,—October 27th. Х.Е. Railway. Six or 12 months’ 


supply of telegraph apparatus, telegraph wire and line stores. (See 
this issue.) 


A оору can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


S CLOSED. 
Australia.—Sydney City Council. Accepted :— 


House-service fuses, £706.— Electric Supplies & Engineering Co., Ltd. 
renee A ee plant with cbain-grate stokers, £220,438.— Babcock & Wilcox, 
t * 


P.M.G.'s Department. N.S.W., :— 
Material in connection with the installation of impulse-sending devices, 
£1,155.—Automatic Telephones (Aust.), Ltd. 
Vic'orian State Coal Mine :— 
F. L. cable.—7/18, 68s. 64. per 100 yd.--Lawrence & Hanson Co.;: ditto, 7/14, 
1428. 6d. per coil.—I.R., G. P. & Telegraph Works Co., Ltd.; 1/14, 
245. 4d. per 100 yd., 7,20, 46/8, 3/20, 80s. —Noyes Bros. (Melb.), Pty., Ltd. 
^-amp.. one-way, single-pole, tumbler switches, 18. 1а. ; 10-amp., 3s. Od — 
Edison Bwan Electrical Co. — Tenders. 
MELROURNE.—For the Dunlop Rubber Co. :— 
Motors and equipment. 43.462; switchgear, £331.--Aust. General Elec. Co. 
Switchgear, £400 (approx. with additions).—Elec. Equip. Mfg., (Pty), Ltd. 
—-Tenaere. 


Battersea.— Electricity Committee. (Contracts renewed 
for six months :— 


Trinidite, bitumen and joint-box compound.—Dussek Bitumen Co., Ltd. 
Electrolytic meters.— Reason Manufacturing Co., Ltd. 

For 12 months : — 
Cables, &c.—Callender's Cable & Construction Co., Ltd. 


718 ч 

Bolton.— Tramways Committee: — 

Eight top-covered bogie сагв. complete with Brill maximum traction 
` trucks, to include lighting circuits, &e.— English Electric Co. 

Two pairs of Brill maximum traction trucks, comp.ete with steel tires, 

Wheels and axles.— English Electric Co. 

Ten magnetic brake equipments. — British Westinghouse E. & M. Co., Ltd. 
Electricity Committee :— 

Rotary converter at Spa Road works.— British Thomson-Houston Co., Ltd. 


Hackney.— Public Health Committee. Electric vehicles 
for removal of house refuse :— 


——Chapacity.—- — 

2 tons. nz tons. 

R. Garrett & Pons in A КЕ .. £1,000 £1,245 
General Vehicle Co , Utd. Я if 1,120 1,210 
Ransome, Sims & Jefferies, Ltd. 2d m 1,195 1.364 
Electromob le Co., Ltd. T е5 MM 1.330 1,399 
Edison Accumulators, Ltd.  .. . NN 1,307 1,607 


‘Recommended that the otfer of Messrs. Ransome, Sima and 
Jefferies be accepted for two 2-ton and two 34-ton electric vehicles 
for £5,118, provided they are prepared to construct side-tipping 
arrangement, 


Norway.— The Allmanna Svenska Electriska A. B., of 
Vasteras. Sweden, announces that the company has secured, in 
competition with international firms, the contract for the electrifi- 
cation of the railway between Christiania and Drammen. The 
value of the contract exceeds 7,000,000 kronen (£384,000) and the 
work is to be completed by the end of 1921. 


Ramsgate. — T.C. E. I.. installation, public library. 
Mr. E. A. Pinto, £192. 


Wolverhampton.—'l. C. Accepted. 


One 250-Kw, rotary converter, complete with transformer, starting gear. 
and E. M. T. and L.T. panels, £2,420.--British : Westinghouse E. & M. 
Co., Ltd 

168 Electricity meters, £402. — Bastian Meter Co., Ltd. 

Six sets of E.. T. switchgear, £720.-- Ferguson, Pailin & Co.. Ltd. 

Fitting electric tipping gear to the 34-ton eleetric vehicle, £50. — Ransome. 
Sius & Jetferies, Ltd. 


FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, October 17th. At 89, Victoria 
Street, 85. W. At7.30 p.m. Lecturette on The Manufacture of Collapsible 
Tubes," by Mr. E. К. Sharpe. 

Friday, October 21tb. At 39, Victoria Street. At 7.30p.m. Lecture on 
"Fire Prevention and Protection in Factories and Workshops, by Capt. 
S. W. Thorpe Chief Officer, Kodak Fire Brigade). 


Institution of Mechanical Engineers.—Monday, October 20th. At 6 p.m. 
At the Institution, Storey's Gate, S.W. Graduates’ meeting. Paper on 
„Production, by Mr. C. Н. Adams, 

Friday, October lith. At 6 p.m. At the Institution of Civil Engineers, 
Gt. George Street, W. Address, by the President. 


International Shipping. Engineering and Machine 
Open until October 21st. At Olympia, West Kensington, W. 


Industrial League and Council.—Tuesday, October 21st. At the Council 
Charuber, Guildhall, E. C. At 4.30 p.m. Lecture on ' Should Wages be 
Lowered,” by Mr. E. J. P. Benn. 


Association of Mining Electrical Engiaeers. — October 24th and 25th. 
Annual general meeting. At Edinburgh. | 
London Branch.— October 29th. Ordinary general meeting. 


Birmingham and District Electric Club.—Saturday, October 25th. At the 
Grand Hotel. At 0.30 p.m. Ladies’ night. 


Manchester Association of Engineers.—Saturday, October 25th. Discussion 
on Prices and Conditions lor the Supply of Electric Power to Works, to 
be opened by Mr. J. Frith and Dr. Cramp. 


Exhibition. — 


NOTES. 


The Shipping, Engineering, and Machinery Exhibi- 
tion.—It has been decided to keep this Exhibition, at Olympia, 
open until Tuesday, the 21st inst. Few among the innumerable 
sufferers from the railway strike, we think, deserve more commise- 
ration than the organisers of the Exhibition, and we are glad to 
hear that the effects of the strike were in actuality not felt to the 
extent that might have been expected. Crowds are being attracted 
daily : visitors who were prevented from travelling during thestrike 
week arrived later in large numbers. and the closing stage of the 
Exhibition is making up for any slackness that may have been felt 
in the earlier staye. | 

Captain Durtnalls paper on the Electrification of Ships.“ 
which was to have been read on October 4th, at a meeting of the 
Institute of Marine Engineers. was postponed on account of the 
strike, and will be read on Saturday, October 18th, at 7 p.m. . 


Inquiries.—Makers of the following articles are asked 
for :—C.A. Y. Lion electric motor; the Gunnings patent time- 
switch and flasher. 


Fuel Economy.— The Coal Controller announces that the 
restrictions imposed by the Coal and Fuel (Emergency) Order, 
1919, which were put in force during the railway strike, restricting 
all deliveries of coal, coke, and briquettes to 1 cwt. per week, have 
been removed as from October llth, and а new Order has been 
issued allowing deliveries of coal in quantities of 1 ton. 


The Batti-Wallah Luncheons.—The opening lunch of 
the Batti-Wallahs' Society for the winter season is to be held at 
the Holborn Restaurant on Monday. October 20th. These events 
take place at the Holborn on the third Monday in the month. On 
Monday next, Mr. Hugo Hirst will be the guest of the Society and 
we understand that after the luncheon he will give a short address 
on some subject of vital interest to all members of the electrical 
trade. Members are invited to take with them electrical friends 
who аге not members. The charge for the luncheon tickets is, as 
before, 58., and they will be on sale in the Reception Room. 


Decimal Coinage.—At a meeting heid at the Mansion 
House. on Tuesday, to discuss the subject of decimal coinage, a 
resolution supporting the Bill introduced into Parliament by Lord 
Southwark (the pound-mil system) was carried unanimously. 


The 1.M.E.A.— Next year's (Convention of the Incorporated 
Municipal Electrical Association is to be held at Bradford during 
the week commencing June 30th. | 

The reprint copies of Alderman W. Walkers paper on ''The 
Application of the Whitley Report." read at the last Annual Con- 
vention can be obtained from the Secretary of the I. M. E. A., 
Electricity Works, Factory Lane, Croydon. at the priee of 6d. рес 
copy. postage extra, 
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New Insulating Material.— А new product suitable for 
use in electrical insulation is being obtained from the treat- 
ment of kelp in Australia, says Engineering. The moist pre- 
cipitate is subjected to pressure and formed under pressure, 
after which it is hardened by treatment with formalin. The 
finished article is made by turning on the lathe, a process 
which is said to be perfectly successful, and a high polish 15 
applied. The raw product is to be found in large quantities 
round the coast of Australia, and in particular on the Tas- 
manian shores. 


Appolatments Vacant.— Shift engineer (£228), for the 
Watford U.D.C. Electricity Works : stoker (758.). for the Redditch 
U. D.C. Electricity Works; shift engineer (978. 7d.), for the Staly- 
bridge and Hyde Joint Board; cable jointer (468. + 218. 6d. + 124). 
for the Lancaster Corporation Electricity Department: attendant 
for suction gas plant, at the Sheffield Waterworks ; engineer: in- 
charge (£300), meter mechanic, and test room assistant (90s.), for 
the Newport (Mon.) Corporation Electricity Department ; cable 
jointer (82s. 8d.). for the Burnley Corporation Electricity Depart- 
ment: chief draughtsman (£350), automatic shop superintendent 
(£250), assistant instructor in general machine shop (£225), 
assistant instructor in electric fitting and switchgear department 
(£225), for the Loughborough Technical College: overhead lines- 
man (72s. 6d.), for the Burton-on-Trent Electricity and Tramways 
Departments: relief shift engineer and assistant consumers’ engineer, 
for the Stepney B.C. Electricity Works; cable jointer, for the 
Bolton Electricity Department: station superintendent (1058. 2d.), 
for the Colchester Borough Electricity Supply Department ; station 
engineer (£600), temporary assistant engineer (£60 per month). for 
the Cape Town (S.A.) Corporation Electricity Department. See 
our advertisement pages to-day. 


LE.E. Wiring Rules.—The wiring rules of the Institu- 
tion have recently been amended, во as to bring the tables into line 
with the latest figures published by the British Engineering 
Standards Association, and to incorporate other modifications. 
Copies of а fly-leaf containing the amendments can be obtained 
gratis on application to the Secretary. 


The Industrial League Diuner.—The annual dinner of 
the above League will take at the Connaught Rooms, at 7 p.m., on 
October 22nd, 1919. Mr. G. H. Roberts, M.P., will preside. We 
are informed that workmen, shop stewards, foremen. and managers 
from various parts of the kingdom will be present, and a record 
gathering is anticipated. The Secretary's address is 66, Victoria 
Street, S.W.1. 


Educational. —TRAINING Ex-SHRVICE Mren.—The Leith 
Education Committee has decided to start at the Technical College 
an Electrical Engineering course for discharged soldiers employed 
in the winding department of Messrs. Bruce Peebles & Co.. Ltd.. as 
learners and improvers. Mr. J. Henderson. A. M. I. E. E., of the design 
department of the firm, will act as instructor. 

UNIVERSITY OF LONDON, UNIVERSITY COLLEGE.-—À course of 
six lectures on thermionic detectors, oscillators, and amplifiers in 
telegraphy and telephony will be delivered by Prof. J. A. Fleming, 
F. R. S., on Wednesdays at 5 p.m.. beginning October 29th. The 
course is open both to members and non-members of the University. 
Fee, £1 11в. 6d. Application for tickets of admission should be 
made to Dr. Walter W. Seton, M.A., at University College. London. 

UNIVERSITY OF LoNDON.—A very attractive series of University 
Extension Lectures on "Scientific Discoveries and their Practical 
Applications to Every-Day Life and Industry" will be given on 
Monday evenings, at 6.30. at Gresham College, Basinghall Street, 
E.C., by Prof. John Cox, M.A.. LL.D. Last Monday's lecture dealt 
with The Story of the X-rays: amongst other topics treated in 
the course may be mentioned—The Motor and the Dynamo. Lord 
Kelvin and the Atlantic Cables, Long-distance Telephony, Wireless 
Telegraphy and Telephony, Architectural Acoustics, Stream Lines 
and Aeroplanes, Sound Ranging, Listening under Water, Direc- 
tional Wireless, and Radio-activity. The course will be illustrated 
where necessary by lantern slides, experimenta, &c. 


Fatality.—William Storrar (19), an apprentice engineer, 
was fatally crushed between an overhead travelling crane and an 
nprieht column at the Naval Construction Works, Dalmuir, 
Scotland. 


Institution aud Lecture Notes. — Manchester Association 
of Engineers.—Mr. Н. F. Massey. in his presidential address at 
Manchester on Saturday, said that he had heard recently of an 
instance in which production in а foreign country was 600 per 
cent. higher than in England. This was not the result of brainsor 
- muscle, but chiefly of the want of earnest co-operation in this 
country in developing and setting to work new and improved pro- 
cesses. If hearty co-operation could be established between 
engineering managers and the workers, the foreign production he 
had named could be outstripped within a few months, with the 
result that the workers would get more wages, more men would be 
emploved, and а trade would be re-established in this country 
which was in danger of passing to foreign lands. There was great 
reason to fear that in this matter we were being outstripped. not 
for want of ability or opportunity. but simply for want of harmony. 
—The Times. 

Association of Mining Electrical Engineers.— The eleventh 
annual general meeting of this Association, couvened for October 
10th and 11th, at Edinburgh, was postponed owing to the railway 
strike. until October 24th and 25th. The ordinary general meeting 
of the London Branch is accordingly postponed until October 29th. 


Birmingham Electric Club.—A paper was read on Saturday 
evening, October llth. by Messrs. Walter and Marsh, on Private 
House Installations.” The authors gave a large amount of 
interesting information about the recent designs of small engines, 
dynamos and storage batteries, with the results of their investi- 
gations into relative prime costs, running costa, and efficiencies. 
They also gave some account of research work done during the 
war in connection with the improvements in design of storage cella 
for both mobile and stationary work. It was hoped that the 
experience gained would be fruitful. and might make possible a 
great extension of usefulness in quite small lighting sets for the 
lighting of small houses, &c. Е 


Welfare and First Aid. — The longest chapter in 
the annual report for 1918 of Н.М. Chief Inspector. of 
Factories and Workshops is contributed by- Miss А. M. 
Anderson, H.M. principal lady inspector of factories, on wel- 
fare work. This is followed by one on ambulance and first- 
ald by Mr. J. C. Bridge, F.R.C.S., Ed., H.M. medical in- 
spector of faetories, who observes that many of the first-aid 
boxes seen in factories visited, while fully complying with the 
letter of requirement, fail to provide the most suitable or con- 
venient dressing. This defect has been observed especially in 
th case of small dressings, which are generally too bulky and 
put up in such a way as to inake their successful application 
difficult. The suitability of the ambulance rooms provided 
in the factories has been found to vary very considerably— 
many of those recently built leave little to be desired. The 
Orders have, on the whole, been appreciated. Objections to 
them have been chiefly against the introduction of the first- 
aid boxes where an ambulance room is provided. This is 
almost entirely due to failure to understand the purpose for 
which they are intended, viz., treatment of minor injuries, 
and protection against infection in the case of serjeus acci- 
dents requiring treatinent in the ambulance room. Generally 
speaking, the interest taken by the workers in first-aid 1s 
considerable, and this only requires to be stimulated. | 


The International Electrotechnical Commission.—As 
previously reported, the fourth plenary meeting of the 
International Electrotechnical Commission will be held in 
London at the Institution of Civil Engineers, on October 20th 
to 24th. Eighteen foreign countries will be represented at 
this meeting by some 35 delegates. This is the first plenary 
meeting since the outbreak of the war, and is also the first to 
be held in London since 1906. ТЕ oS 

The activities of the Commission were inevitably largely 
suspended on account of the war, and at the forthcoming 
meeting its future policy will be considered. The importance 
of international standards is now fully recognised, and the 
deliberations of this meeting are therefore likely to have con- 
siderable influence on the industry in the future. ar 

Whilst this plenary meeting will be principally concerned 
with the future work of the Commission, one technical point 
of importance will come up for final ratification. The Special 
Committee (International) is recommending that 40 deg. C. 
be adopted for the reference cooling-alr temperature for the 
rating of electrical machinery, this being in agreement with 
the existing British, American, Italian and French National 
Standardisation Rules. ; 

At a meeting of the British National.Connunittee, held on 
October 13th, Sir Richard Glazebrook, C.B., president of the 
British National Committee, and Mr. Roger T. Smith, presi- 
dent of the I. E. E., were nominated to be the British inem- 
bers of the Council of the I. E. C. О 

With regard to the luture, proposals have been received 
that the I. E. C. revise the list of terms and definitions which 
were prepared prior to the war, and issue them as soon as 
possible. It will also be proposed that terms and definitions 
for automatic telephones be considered internationally. The 
delegates appointed.by the British National Committee to 
represent it when the question of nomnclature comes up 
for discussion are: Dr. Alex. Russell, Mr. A. P. Trotter, Sir 
William Slingo, Major К. Edgcumbe, and Mr. E. B. Vignoles. 

A proposal will be brought forward that the I. E. C. should 
prepare an international list of graphical symbols. T he British 
Committee has already prepared a list of nearly 200, and 
these, together with the list of symbols published by the 
Italians, would form a suitable basis for the work. The 
delegates appointed by the British. Committee are as follows : 
Dr. Alex. Russell (chairman of British Sub-Comunittee on 
Symbols), Mr. A. R. Everest, Capt. J. Slee, R.N., and Mr. 
A. J. Stubbs. | " 

Prior to the outbreak of war a special Committee of the 
LE.C. commenced the preparation of a report on the Nomen- 
clature of Steam Turbines for Electrical Plant, and it will 
be proposed that this work be continued. The following 
British delegates have been appointed to deal with this sub- 
ject: Capt. П. Riall Sankey (chairman of British. Sub-Com- 
mittee on Prime Movers for Electrical Plant), Prof. Gerald 
Stoney, Mr. F. Samuelson, and Mr. P. V. Hunter. 

The proposal received from the French Committee that 
standards for screw lamp caps and sockets be prepared will 
be discussed. It is understood that the British Committee 18 
in favour of this proposal, and has nominated the following 
delegates to deal with this question : Messrs. C. H. Wording- 
ham (chairman of British Sub-Committee on Electrical Acces- 
sories, Е. M. Chapman, S. W. Attwell, S. H. Callow, aud 
J. E. Edgecombe. . 5. 
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. The question of standard pressures for distribution and in- 
' sulators having been raised by some of the foreign commit- 
tees, the following delegates have been appointed and in- 
etructed by the British National Committee with regard to 
this: Sir Richard Glazebrook, C.B. (chairman of British 
National Committee), Messrs. C. P. Sparks (vice-chairman of 
British National Coinmittee), A. R. Everest (British delegate 
to Special Committee on Rating), C. H. Wordingham (chair- 
inan of British Sub-Committee on Electric Control Gear), and 
W. B. Woodhouse (chairman, British Sub-Committee on 
Overhead Transmission-line Material). 

It has been agreed to co-operate in the preparation of an 
international standard for resistance of alununiuin. It will be 
recalled that the standard of resistance for copper was inter- 
nationally agreed and the value issued by the I.E.C. in 1914. 


State Aid for Apprentices.— The Training Department 
of the Ministry of Labour notifies u new regulation in connec- 
tion with the scheme under which, by agreement with various 
industries, State assistance is given to apprentices who have 
served in the war on returning to complete their apprentice- 
&hips. It is now provided, in the case of schemes approved 
on or before September Ist, that where an apprentice has 
resumed his training on or before September 156, an appli- 
cation to come under the scheme must be made before 
November 156; or where an apprentice has resumed his train- 
ing after September Ist, an application to come under the 
scheme must be made within two months of his resuming 
his training; or in the case of scheines approved after Sep- 
tember Ist, where an apprentice has resummed his training 
on or before the date of issue of the scheme, an application 
to come under the scheme must be made within two months 
of such date of issue; or where an apprentice has resumed his 
training after the date of issue of the scheine, an application 
to come under the scheme must be made within two months 
of his resuming training; otherwise retrospective payment of 
‘the amount of State assistance cannot be claimed for а longer 
period than two months in each case. Schemes have now 
been issued in 33 trades, and particulars can be obtained at 
any Employment Exchange. 


The Question of Nationalisation,—The Premier showed 
by certain sentences in his speech ut the Mansion House on 
October 7th that the Government was fully alive to the fact 
that the subject of nationalisation was one of the next around 
which controversy would rage. He said that the British 
community must make it clear that it meant to deal justly 
and fairly with the claims of all classes. A man’s property, 
whatever form it takes, whether it takes the form of land, 
or buildings, or labour, if the community needs it, it must 
pay a fair price for it." These sentiments represent true 
British traditions, and in these of all days it is along such 
lines and such lines alone that economie stability can be 
secured. If there is to be any nationalisation of anything, 
whether it be of railways, of imines, or of electricity supply, 
the principles of British fairness inust be strictly followed, 
and it is essential that this very simple code of morality 
should receive proper recognition before the nation settles 
down in earnest to discuss the pros and cons of nationalisation 
ав 8 question of practical politics. We recognise that there 
is a considerable part of the cominunity which adopts nation- 
alisation as an industrial ideal of the achievement of which it 
is prepared to labour, and, if need be, to fight, with all the 
zeal and strength of a religious enthusiast. From what we 
have heard from the lips of labour orators on this part of 
their religion we gather that they look upon nationalisation 
of certain services as the one grand means by which they 
can obtain amelioration for the masses from most of the 
shortcomings under which they exist. By taking over the rail- 
ways, the imines, and so forth, and operating them under 
State ownership, there are to be better wages, shorter hours, 
better houses, happier conditions, and all those other things 
which we all want everybody to have. Now if we go in for 
confiscation of anything we shall shake the whole financial 
organisation, and produce such a state of chaos that the last 
state of everybody will inevitably be worse than the first. 
The nation would become bankrupt, and inost of us would 
be in poverty and misery. If, on the other hand, we follow 
the course which high British tradition dictates, and which 
the Premier declares to be essential, we have to buy these 
services at a fair and just price. On such purchase price we 
have to pay interest at any rate at a figure no lower than 
that paid on present Government loans. We have to provide 
for new and experimental work and all sorts of other con- 
tingencies from the available revenues of these undertakings, 
and after we have done all this, what remains would be 
available for carrying into effect our very worthy desires 
respecting better wages, conditions, and so forth. It is, we 
believe, the argument that if the services were thua trans- 
ferred the worker would be inclined to work harder and 
would produce more, or would give a better service in some 
form or other. so that the revenue of mines and rail. 
ways would rise. and the price of coal now so burdensome 
to the community and so restrictive for industry would fall. 
The worker would then welcome scientific and other improve 
ments which would ensure better results. At present he 
inay be disinclined to help to do anvthing that will add to 
the wealth of his masters, but nationalisation would make 
him a partner in the business, and he would do all things 


to secure for himself вв a member of the community а success- 
ful business. The question of nationalisation promises to 
become one of the great subjecta with which we shall have 
to concern ourselves as an entire people. It is obvious from 
the published reports of the reply of Mr. Lloyd George to 
the deputation from the Trades Union Congress Parliamentary 
Committee and the Executive of the Miners’ Federation of 
Great Britain, that it is not the intention of the present 
Government to adopt as its policy nationalisation of the mines. 
We hope to refer to the principal points raised, in a later 
issue, but at the moment space compels us to content our- 
selves with recording the fact that the Government decision 
is definite, and that if the demands of those represented by 
the miners are persisted in and developed, the public will be 
asked to vote its wil in the matter at a general election. 
It is announced that Labour interests are developing a wide 
spread propaganda movement in favour of nationalisation. I 
that be so, in our opinion nothing is more essential in the 
interests of the stability of industry than the equally wide- 
spread publication of the very important arguments that are 
to be adduced against it. The reported discussion exposes 
the weakness in the nationalisation advocacy. 


Legal.— A. & A. ELECTRICAL Co., LTD. т. the LIGHTING 
Accessories Co. and Julius Boehm.—On Tuesday, in the 
King’s Bench Division, Mr. Justice Lush, sitting without a 
jury, had before him an aciion brought by the A. & A. Elec- 
trical Co., Ltd., of Westminster, against the Lighting Acces- 
suries Co. and Julius Boehm, of Butler Street, Moor Lane, 
E.C. There were two actions originally, but they had been 
consolidated by order of the Court. In the first plaintiffs 
claimed the repayment of a sum of about £500 in respect of 
a dishonoured cheque and bills of exchange in part payment 
of contracts between the parties for the supply to the defen- 
dants of a large number of electric batteries, lamps, and 
torches. The second action was in respect of bills of ex- 
change for £273 8s. 4d., dated May, 1918, drawn by the 
plaintiffs and accepted by the defendants. Plaintitfs alleged 
that the defendants, through Boehm, guaranteed due pav- 
ment of the sums owing. The defendants said that the bills 
of exchange and cheque were given for the contracts in 1915 
for the supply of the goods, but the goods were bought by 
defendants by description. They alleged there had been a 
breach of warranty, and counterclaimed for damages. 

Mr. Lewis Thomas, K.C., and Mr. Harold Brandon ap- 
peared for the plaintiffs, and Mr. J. R. Randolph, K.C., and 
Mr. A. E. Woodgate for defendants. 

After hearing the evidence his Lordship said there was not 
a shadow of a defence to the action. The contracts were 
perfectly clear under two letters of April 17th and of 
June llth. There was no misrepresentation, and there must 
be judgment for plaintiffs for the amount claimed and costs. 
Judgment was entered for £514 odd and costs. 


Trade Union Fusion.— October 10th was the last day for 
sending in the ballot papers on the proposed amalgamation 
of engineering Trade Unions into one body, to be known as 
the Amalgamated Engineering Union. All the papers have 
to be forwarded to the London headquarters of the Amal- 
vamated Society of Engineers. The scheme embraces fifteen 
engineering unions, with a membership of approximately hatf 
a million and accumualted funds of something like £4,000,000. 
Mass meetings have been in progress all over the country, 
and opinion generally has been favourable to the scheme. A 
meeting of the E.T.U. (London district) discussed the pro. 
posed amalgamation on September 18th, and it was stated 
that a ballot of members would be taken by post. Керге. 
sentatives of the shipbuilding and engineering trades and of 
the Amalgamated Society of Engineers have been invited tc 
meet Sir Robert Horne this week to discuss the subject of the 
consolidation of war wages and bonuses. 

Mr. Tom Mann has been elected secretary to the Amal. 
eumated Society of Engineers. His predecessor, Mr. R 
Young, had to retire owing to his election to Parliament. 


OUR PERSONAL COLUMN. 


The Editars invite electrital engineers, whether connected. with the 
technical or the commercial side of the profession and industry, 
aiso electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Thirty-five ap- 
plications were received for the post of manager of the section 
of the Tees-side Tramways in the Stockton and Thornaby area, 
und six candidates were selected for interview. 

Hackney B.C. Electricity Committee recommends that the 
salary of Mr. L. L. Roninson, borough electrical engineer, ре 
increased as from April Ist, 1920, from £750 to £1,050 per 
annum, with increments of £50 per annum on each succeed- 
ing April Ist, to а maximum of £1,200 per annum, and that 
the amount of such annual salary be inclusive of any amount 
given на " war bonus," war wage," or other grant now 
made or which may subsequently be made under uny award 
or order or resolution of the Council. | 


— — DwY«U“ . 
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Mr. $. R. WiNDLE, chief assistant in the Sunderland Cor- 
poration electricity department, has been unanimously ap- 
pointed electrical engineer to the Doncaster Corporation, at 
a salary of 4550 per annum. There were 90 applicants for 
the post. Mr. Windle went to Sunderland from Manchester 
in 1903 to be chief assistant in the mains department. Не 
has been chief assistant to the electrical engineer (Mr. A. S. 
Blackman) since 1907. He will take up his new appointment 
about the end of this year. 

Mr. С. H. Browne, A. M. I. E. E., has declined the position 
of electrical engineer to Dartford U. D.C. at £500 per annum. 


General.—At a luncheon given at the Engineers’ Club, 
New York, in his honour by prominent men of the electrical 
fraternity representing the Society for Electrical Development, 
Mr. E. N. HunLEY was presented with an engrossed parchment 
testimonial expressing appreciation of his work while head 
of the United States Shipping Board. 'lhe presentation was 
made by Mr. J. M. Wakeman, general manager of the society. 
Mr. Hurley, in responding, suid that he resigned his job with 
the Shipping Board in order to get back to the electrical busi- 
ness, and he had spent some six weeks investigating what 
had been going on since he left it to take up governmental 
work. He was astounded at what had been done. He thought 
the whole electrical industry could well take to heart this 
message: Hold up your head and be of service." That 
was the thing the electrical industry existed for—to be of 
service. 

Sir Evan Jones, Bart., M.P., who consented to accept the 
position of Controller of Coal Mines for a limited period, at 
the urgent request of the President of the Board of Trade, 
resigned the position as from October 8th. 

Sir GEORGE TOUCHE has been elected chairman of the Anglo- 
Argentine Tramways Co., Ltd., to fill the vacancy caused by 
the death of Mr. J. B. Concanon. 

Sergeant-Major А. G. HaMMEHsLEY, R.A.O.C., who was 
previously an engineer at the Stafford works of Siemens Bros., 
has been awarded the Meritorious Service Medal in recognition 
of valuable services in Mesopotamia. 

Mr. C. С. Abbey, late of Messrs. Kelsall & Parsons, Glasgow, 
joined Messrs. Fraser & Borthwick, Glasgow, on October Ist 
as manager of their electrical supply department. 

Mr. W. W. BLUNT is retiring froin his post of director of the 

Metropolitan-Vickers Electrical Co., Ltd., to take up an active 
partnership in an engineering business with his brother in 
the United States. To mark the occasion his colleagues froni 
Trafford Park and the district offices met at dinner at the 
Midland Hotel, Manchester, on October l0th to honour Mr. 
Blunt and wish him the best of luck. The company was 150 
strong. Captain R. S. Hilton, managing director of 
the company, was in the chair, and following the toast of 
»The King," he proposed the health of Mr. Blunt. He said 
that the function had been labelled as a farewell dinner, but 
he quarrelled with that title. It was a source of gratification 
to know that Mr. Blunt retained a connection with the old 
company and would represent it in an important position 
where he would help to build up, and tightly cement, the 
entente cordiale between not only the British Co. and the 
American Co., but between the British nation and the Ameri- 
can nation. There could be no better ambassador. Mr. 
Blunt had been 23 years with the company; the history of 
the old British Westinghouse Co. was the history of Mr. 
Blunt. For years he had been head of the commercial or- 
ganisation of the company, and he had trained a good many 
of the staff. Musical honours and very considerable acclama- 
tion were awarded Mr. Blunt at this stage of the proceed- 
ings. In handing to Mr. Blunt the silver coffee service and 
flask which had been subscribed for by his colleagues, Mr. 
P. N. Rand added to Captain Hilton's eulogy of the guest. 
He also handed to Mr. Blunt, for Mrs. Blunt, a diamond 
brooch. In his reply, Mr. Blunt stated that he could not 
possibly express his gratitude. Mr. Blunt said that he had 
been largely dependent upon his own exertions, but none had 
had such loval and grand support as had been given to hin 
by the whole organisation of the old British Westinghouse 
Co. This was due to the wonderful staff. He predicted a 
brilliant future for the new Metropolitan-Vickers Electrical 
Co., Ltd. This company had the opportunity of playing a 
tremendous part in the development of both national and 
individual interests. Mr. H. Mensforth, C.B.E., proposed 
the toast of the United States of America, and coupled thereto 
ihe names of Mr. J. C. Whitmoyer and Mr. O. H. Baldwin. 
Mr. Mensforth said that he had been in America during the 
last few weeks, and had very pleasant recollections of the 
treatment which had been given him there. The closer the 
co-ordination of American and British interests the better 
for the civilisation of the whole world. The ideals of the 
countries were exactly the same. Messrs. Whitmover and 
Baldwin replied, after which Mr. J. H. Tearle toasted '' The 
Chairman." Musical items given by several meinbers of the 
Metropolitan-Vickers etaff interspersed the speeches, and the 
function closed with the singing of Auld Lang Syne and the 
National Anthem. 
J Lieutenant A. McDougaiL, M. B. E.. R.E.. А M. I. E. E. 
A. M. I. Mech. E., has now been demobilised, und is proceeding 
to India to take up an important appointment with the Delhi 
Electric Tramways and Supply Co. In 1914, before enlist- 
ment. he was employed on the outside electrical department of 
the N.E. Railway. 


Roll of Honour.—The death is officially notified of Private 
W. E. NUTTALL, aged 21, Loyal North Lancashire Begt., re- 
ported inissing in March, 1918, who was previously employed 
by Messrs. Dick, Kerr & Co., Ltd., Preston. 

Obituary.—Mn. S. Е. JErFERY.—The death has occurred, 
following the amputation of a leg, of Mr. S. E. Jeffery, who 
had for the past five years been on the electrical staff at the 
Crayford works of Vickers, Ltd. He was 63 years of age, 
and took an active part in the inauguration of the first electric 
tramway at West Ham. Later he was in business in London 
as an electrical engineer. 


Will.—The late Mr. Albert Vickers, chairman of Vickers, 
Ltd., left £886,584 gross and £759,747 net personalty. 


CITY NOTES. 


| At an extraordinary general meeting of 
Brotherton Brotherton Tubes & Conduits, Ltd., held 
Ediswan Tubes ор 9th inst., at Wolverhampton, Mr. Har- 
& Conduits, Ltd. greaves presiding, it was decided to change 
| the name of the company to the '' Brother- 

ton Ediswan Tubes & Conduits, Ltd. According to a report 
on the matter in the Birmingham Post, the conditional agree- 
ment made between the company and the Edison Swan 
Electric Co., Ltd., was also approved, and it was decided to 
increase the capital of the company from £13,000 divided into 
65,000 shares of 4s. each, to £51,000 divided into 130,000 shares 
of 4s. each and 35,000 cumulative participating preference 
shares of £1 each by the issue of 65,000 further shares of 4s. 
each (such shares, and also the existing 65,000 shares of 4s. 
each, to be called ordinary shares) and 25,000 cumulative par- 
ticipating preference shares of £1 each; that the further 
65,000 ordinary shares to be issued shall rank, as regarda 
capital, dividends, voting powers, and in all other respects 
puri passu with the existing shares in the company, and shall 
be issued to such persons or corporations whether existing 
members of the company or not, and whether at premium : 
or otherwise, and generally upon such terms and conditions 
as to issue and allotment as the directors of the company 
shall determine. The chairman said favourable relations had 
existed for some time with the Edison Swan Electric Co., 
and these had culininated in a satisfactory agreement between 
the two companies, the Edison Co. agreeing to take up the 
25.000 cumulative participating preference shares of £l each, 
and pay for them in full in cash at par within thirty days 
of the Brotherton Co. passing a resolution authorising such 
increase of capital as above mentioned. Two of the Edison 
Co. directors would join the board of the company. From a 
business point of view they gained a considerable advantage 
from the agreement. The whoie of the resolutions before the 
meeting were passed. 


— — —— ——— — — — us — 


New Issues.— There are being offered on behalf of Messrs. 
Vickers, Ltd., £1,803,300 8 per cent. Chinese Government 
Treasury notes, 1925/1929, at 98 per cent. Preferential con- 
sideration will be given to applications from shareholders in 


‘Vickers, Ltd. The notes are being issued to Vickers, Ltd., 


by the Chinese Government pursuant to an agreement under 
which the company are to supply commercial aeroplanes and 
to build the necessary aerodromes, hangars, &c. 

Ruston d Hornsbys, Ltd.—The list closes on or before to- 
morrow, Saturday, in an issue of 818,568 ordinary shares of 
£l each. In addition to Ruston Proctor’s and Richard Horns- 
bv's the combination includes Ransomes, Sims & Jefferies, in 
which the company holds all the ordinary shares. The issue 
is for the purpose of providing additional working capital to 
meet the growing needs of the business. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for quarter ended September 30th of 15s. per cent. on the 
ordinary stock and 30s. per cent. on the preferred stock, less 
tax. 

Brisbane Electric Tramways Investment Co., Ltd.—In- 
terim dividend of 8 per cent. per annum (4s. per share), free 
of tax, on the ordinary shares for the half-year. 


Cape Town Consolidated Tramways & Land Co., Ltd.— 
According to the Financial Times, the accounts for the year 
1918 show a loss of £622. which increases the debit balance 
to be carried forward to £12,607. 

Stock Exchange Notices.—The Committee has specially 
allowed dealings in the following securities under Temporary 
Regulation 4 (3): | | 

Aladdin Renew Electric Lamp Corporation.—S0,000 7 per 
cent. cumulative participating preference shares of £1 each, 
10s. paid, Nos. 1 to 80.000. 

Rapid Submersible Ship Cleaner.—100,000 shares of £1 each, 
10s. paid, Nos. 8 to 100,007. 


Application hus been шайе to the committee 


following to be officially quoted :— MON 
Midland Electric. Corporation for Power Distribution, Ltd.— 
40.000 4 per cent. cumulative preference shares of £5 each, 


fully paid. 


to alow the 
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Hurst, Nelson & Co., Ltd.—According to the“ Times, 
the directors propose to capitalise a large portion of the general 
reserve ‘fund, which amounts to £110,000. They recoinmend 
that the capital be increased to 4400, 00 by the creation of 
80,000 new ordinary shares of £l each. 


Siemens Bros. & Co., Ltd.—Interim dividend at the rate 
of 10 per cent. per annum, free of tax. 


Oriental Telephone and Electric Co., Ltd.— Interim divi- 
dends ‘of 3 per cent. on the 6 per cent. cumulative prefer- 
ence shares, less tax, and of 4 per cent. on the ordinary 
shares, free of tax. 


Westminster Electric Supply Corporation, Ltd.—The 
fully-paid share certificates of the new issue of ordinary 
shares are now ready, and can be exchanged for allotment 
letters and bankers' receipts at the ottices of the corporation. 


Babcock & Wilcox, Ltd.—Intcrim dividend at the rate of 
12 per cent. per annum, free of tax, on the ordinary shares 
for the half-year. 


Anglo - Portuguese Telephone Co., Ltd. — Interim dividend 
of З per cent., less tax, E 


22 ‘ (geese se ere ters a rR ERECT 


^ >> . STOCKS AND SHARES. 


| TUESDAY EVENING. 
STOCK’ EXCHANGE markets throb with business and hum with 
cheerfulness. Pessiinists may prate of the possibility of more 
strikes occurring next February, but, in any case, that is im 
1920, while we are now in 1919, and profits made from oil are 
being magnified in the South Alrican boomilet. Nor can the 
investment departments complain of entire neglect, for there 
15 а steady demand that absorbs Home Railway debenture and 
prior-charge stocks, despite the reluctance of the public to pay 
much heed to the ordinary stocks in this section. 

Adelaide Electric new 5 per cent. tax-free preference shares 
can be bought at Ws., and carry a full dividend payable next 
March. Five per cent. free of tax at 6s. in the pound is equal 
to nearly 74 per cent. gross. British Electric Traction 6 per 
cent. cumulative preference can be picked up at 724, and 
yields 8 per cent. on the money. Ihe stock ranks for an 
additronal 2 per cent. after the ordinary has received 8 per 
cent., which seems a long way off. The ordinary advanced 
on Monday to 4l. Potteries Electric Traction 5 per cent. 
cumulative preference give 7 per cent. at 11. ӨЧ. The shares 
rank part passu with the ordinary as regards capital, and the 
latter have hardened to 145. this week. The 44 per cent. 
debenture gained о at 721. — Vramwayvs (M. E. T.) Omnibus 
7 per cent. preference are better at Ws. 3d., at which the 
return comes to the full 7 per cent., allowing for the dividend 
payment in December. Crompton 7 per cent. non-cumulative 
preference at 21s. (dividends January and July) afford 84 per 
vent. on the basis of the 10 per cent. paid for the year ended 
last March. The shares rank part passu. with the ordinary 
after the latter have received 7 per cent. 

In the debenture list, English £iectric 93 per cent. Sinking 
Fund first mortgage debentures, which саше out at 94. can 
be bought at Ө, with a full interest payment in January. 
The price gives a yield of 6 per cent. on the money without 
taking redemption into account. A cumulative sinking fund 
of 24 per cent. comes into operation next усаг for the pur- 
chase or drawing (at 102) of the bonds, the whole of which 
will thereby be extingnished (by 1910. Edmundson's 44 per 
cent. first mortgage debenture stock js on offer in a small wav 
at 71. and pays £6 ös. 6d.. with interest due on January. 15 
and July 15. This is redeemable any time at 105, and a 
sinking fund of one per cent. began in 1912, the proceeds of 
which are applied in purchase of the stock. 

From these few representative examples, as wll as from 
the tables set out bere every week, it may be seen that the 
Investor can secure good securities and reasonable yields from 
а fairly wide selection of coinpanies engaged in the electrical 
industry. 

That the incidence of a 6s. income-tax bears heavily upon 
corporations and individuals alike can be gathered from the 
fact that some of the former, which have been in the habit of 
paying their dividends tax free, are now announcing a change 
in this respect. The Stock Exchange itself is amongst this 
number. That the cable undertakings may follow suit is re- 
garded as unlikely, and the prices in this market maintain 
their strength? Магсопіѕ are swinging to and fro widely. 
Hopes of a new issue at a low price animate the firmness of 
the parent shares, but despite the rumours regarding favour- 
able deals in the cases of the American and Canadian com- 
panies, the prices at 328. 61. and 16s. 9d. respectively are below 
their recent best levels. | 
| In the electricity supply market, rises have occured in 
Charing Cross ordinary, County ordinary, Metropolitans and 
Westminsters, the only fall being one of 5s. in City of London 


ordinary. The list generally presents a good deal of strength. 
The question was raised tlie other day in the market as to 
whether, having regard to the coal shortage, oil could not be, 
substituted as a fuel in the electrical world. Already efforts 
have been ine to provide a synthetic oil at a cheaper 
cost than that of the natural product, and, although these 
elforts are regarded with interest more academic than practical 
at present, they have evoked a good deal of attention. It 1s 
asked whether the electrical companies could not free them- 
selves frou the shackles imposed by the coal position by sub- 
stituting oll, a matter which must be dealt with by more 
practical hands than those writiug this letter. 

General Electric preference have hardened again to 20s. 6d., 
but in the list of manufacturing shares аё a whole, there is 
not much change. The railway stocks are weaker. Amongst 
foreign traction varieties, Anglo-\rgentines are à distinctly. 
better market. The principal feature is a rise of 3 points in 
Brazilian Tractions to 61, in conipany with most of the other 
securities connected with the Republic which have advanced 
in consequence of the movements of the rate of exchange. 
Mexicans continue very heavy, further falls occurring in 
Mexican Light and Power and Mexico Tramway bonds. Rio 
Tramway bonds are rather better. 

Engincering shares keep steady, and a ‘better tone has 
supervened amongst rubbers, owing to an improvement in the 
price of the raw material. There is a good tone also in the 
armament market, where Vickers and Armstrongs have both 
improved. Commercial issues as a whole are in noticeable 
favour, and, 1n spite of the competition from the oil and Кайт 
markets, the man in the street is putting a good deal of money 
into shares of the steadier order. 


SHARE LIST OF ELECTRICAL COMPANIES. · 


Hott ErrcriciTY Companies. 


Dividend Price 
— — Oct. 14, Yield 
1917. HIS, 19019. Rise or fall. p.c. 
Brompton Ordinary . - .. 10 x 6 — € 46 13 4 
Charing Cross Ordinary .. з 4 і 24 + à 619 3 
do. do, do. 44 Pref... 43 4 B — 7 10 0 
Ohelb Ca ee oe ee ee 5 3 B = : Б 0 0 
City of London a T - 8 к 111 — 1 7 2 8 
do. do. 6 per cent. Pref, .. 6 6 9a — 811 9 
County of London .. es oe 7 7 9R +è 7565 
Kensington Ordinary ec „ Т в — 6 6 4 
London Electric  .. "s eo Nil Nil 1 — Nil 
do. do. брег cent, Pref... 5 6 — 8 11 6 
Metropolitan .. T vs T 1 9 Bè +$ 8 0 0 
ао, 43 er cent. Pref, ee 43 4% B А — 7 A У 
St. James’ and Pall Mall. oo 9 10 — 8 8 4 
South London ae = e 5 5 31i — 18 6 
South Metropolitan Pref, ee ee 7 7 1 — 7 0 0 
Westminster Ordinary  .. e 9 8 Ez * 1 789 
TRLEGRAVHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. we З 6 6 96 — 6 5 0 
do. Def. ee es 1i 33/6 221 — 7 9 0 
Chile Telephone e oe % 8 8 == 818 6 
Cuba Sub. ога, ee ee ee 7 7 1 — 06 18 4 
Eastern Extension ee ee ees M N 16; — i ba) 1 1 
Eastern Tel. Ord, .. - T 8 8 1604 +1 *4 19 8 
Globe Tel, and T. Or. се 7 8 16% + %6 4 0 
do. do. Pref, ee ee b 6 10$ = 617 1 
Great Northern Tel. ee vs 29 22 29 — 711 9 
Indo-European oe oe sa! 13 14 414 — 6 18 10 
Marconi Se os oe oe 20 25 6t: — 449 
Oriental Telephone Ord, .. cw lb 10 2, — 411 y 
United R. Plate Tel, .. .. ч н 7i = 6 1 7 
West India and Panama e (13 1,3 lis — 4 16 8 
Western Telegraph - Ms 8 к 164 — *4 18 6 
Howe Клим. 
Central London Ord. Assented .. 4 4 £04 — 619 1 
Metropolitan oe ee ee 1 a2 25 — $ 5.0 0 
Underground Electric Ordinary.. Nil Nu 2i — Nil 
do, do, “A” .. Nil Nil Bj- == Nil 
do, do, Income .. i 5 94 +14 B 6 5 
Forkion Trams, Фе, 
Adelaide Sup. 6 per cent. Pref, .. 6 ü 4$ — 618 4 
Anglo-Arg. Trams. First Pref. .. 1 Nal BÀ + ё — 
до. до. and Pref, ee = — 21 + 1 = 
du. do. 6 Deb.. . ee 6 6 85 + 4 1 14 6 
Brazi! Tractions ee ee ee — — 61 4 3 = 
Bombay Electrio Pref.  .. ME 6 6 124 — 118 0 
British Columbia Eleo. Rly. Рїсе 6 6 66 — 817 0 
do, do. Preferred Nil 3 4 — 5 7 8 
do. do. Deferred Nil Ni 89 om Nil 
do. do. Deb. ee a4 4 61 — 7 6 3 
Mexico Trams 5 percent. Bonds. N Ni 50 — Nil 
do. 6 рег oent. Bond. Nil Nil 40 —2 Nil 
Mexican Light Common .. „ Nil Nil 82 — Nil 
O. Pref, ee ee Nil Nil 45 —5 Nil 
do. lst Bonds. Nil Nil 5284 — — 
MANUFACTURING COMPANIES, " 
Baboook & Wilcox es << 16 15 Ba — 4 16 0 
British Aluminium Ord, .. a 10 10 113 — 5 18 4 
British Insulated Ord. T: x 25 124 а — 519 4 
Callenders .. m ee өө 35 25 87 = 7 210 
do. 64 Pref. .. ee oe 5 64 54 — 6 6 10 
Castner-Kellner ex бе is 25 20 27 — 8 0 0 
Crompton Ord. E Ps ie 7 10 91/6 — 980 
Edison. Swan, A“ a — — b — 3 6 2 0 
do, do. 5 per cent. Deb. 4 2 815 — 6 1 9 
Electric Construetion T ne 10 10 14 — 8 18 0 
Gen. Elec. Pref. x А 6. 64 20 8 +64. 6 610 
do. Ord. 855 " at 10 10 2 — *b 0 U 
Henley .. s 8 - T 25 25 23 ne 61) 1 
Чо. 44 Pref.. EA - B +4 44 6 4 я 
India-Kubber.. is 5T gx lu 10 17 = 7619 8 
Met.-Vickers Pref. .. 2 - - - - Be — д 6 9 o 
Siemens Ord... yi oe T - 10 1g an 17 5 4 
Telegraph Con, + .. 20 20 26 = 4 7 0 


* Dividends paid free of Income Tax. 
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"WHuiLsT the labours of the Select Committee on Transport 
(Metropolitan Area) are now a thing of the past, no apology 
Is needed for putting on record in our pages a condensed 
summary of the evidenée given in June last by Mr. Frank 
Pick, commercial manager to the Metropolitan District, 
London Electric Railway, &c., on behalf of what is known 
as the Underground group of companies. In Mr. Pick's 
opinion (the following abstract of whose evidence is taken 
from the Hailway Gazette) when the criticism which led to 
the late inquiry was analysed it would be found to come 
down to a question of rolling stock. Table: I shows the 
number of passengers for which this group of companies had 
been directly responsible for the period (1908-1913) during 
‘which it had been in effective existence. | : 
„ a aT E TABLE I. 


— ÀM—À — —— 
— "EE 
4 zd eds du 


. Average Average rate of . 


J. Total engers. | 4 Н f ; 
d carried: b ce eee pt 1 ыш : ai idend psd 
. group. | passenger. outstanding. dut of revenge, 
‚ Approximate. |, d. a Е £ Per cent. 
147,000,000 “ ,178 27,970 491 1 62, 
162,00 % | 17s | 29,080,047 | 2:02 
. 166.000,000 | 1773 29.751.598 2:28 
183.000.000 172 29.912.284 | 2'5l 
-£685,000,000 1.50 33,488,431 318 
1812,000,000 147 41232172 3°18 
5 Cg — — WAR 
797, 000.000 148 © | 43,193.112 3°05 
769,000 000 153 13.476.585 321 
818,0: 0,000 lY54 43,490,501 3°23 
832,000,000 168 | 43,499.678 3 29 
901,000,000 183 | 43,483,039 3 59 


— — — — — MÀ —— — = 
The London General Omnibus Co., Ltd., included in the group from 
June 21.t, 1912. 
`+ The City and South London and Central London Railways included in the 
group from January Ist, 1913. . 8 | 
The deep-level tube railways (except the City and South 
London) were not working services of trains up to their 
maximuin track capacity. The Hampstead section was work- 


ing a maximum number of trains, but not a maximum num- 


ber of cars on each train. 'The improvement in the services 
given on these railways was solely dependent on the provision 
of new rolling-stock. The. Metropelitua District Railway wae 
in a difficult position with regard to rolling-stock; two-thirds 
of the stock had been in hard service since 1905, and 
measured in miles run it represented over 600,000 miles per 
car to date. Added to this there was the extra strain thrown 
on the rolling-stock by the overloading which was now almost 
constant. | i | 

. The rolling-stock under the control of the company con- 
sisted of 535 cars; the tratfic schedules called for 450, or 84 per 
cent. It had not been possible to keep up the full number of 
cars required for the traffic schedules. The average daily 
nuinber of cars put into service this year was: January, 416; 
February, 405; March, 411; April, 409: Mav, 406; June, first 
week, 425. The result shown by these figures was solely due 
to war conditions. The total nuinber of workmen who had 
left since the outbreak of war was 835; the total number of 
шеп and women put on during the war period was 725, and 
&ince the armistice, 210. Of the original staff only 157 re- 
mained throughout. As much of the labour was specially 
Skilled, the effect of this turnover upon the efficiency of the 
shops might be easily appreciated. The deficiency, upon the 
making good of which all the rest of the work depended, was in 
skilled armature winders accustomed to heavy traction arina- 
tures. There seemed to be a real shortage in this particular 
grade of labour. The volume of wurk to be performed in the 
ehops had actually increased bv reason of the new standards 
of maintenance forced upon the company by the war. For 
instance, rails used to be removed froin the track with an 
unevenness of surface of 3-32 in. Owing to the shortage of 
rails it became necessary to retain them in the track until 
the unevenness reached 5-32 in. ‘There was greater vibration, 
but not less safety. This reacted upon the tires; instead of 
running 40,000 miles for one turning, they ran only 28,000 
Iniles, and the wheel lathes had almost double work to got 
through. This was but an isolated example of the sort of 
interaction which the forced economies of the war produced. 

The complete renewal of the rolling-stock, for which а pro- 
gramme had been prepared, had to be held up entirely during 
the war and could not be resumed until the quantity of 
rolling-stock available for service had been first increased to а 
point at which it would be able to cope with the passengers 
to be carried. 

It was not possible to set out all the services which the group 
had rendered to the Government during the last five vears. 
Only those facts were set out which had a bearing upon the 
present congestion of passenger traffic in London. The Under- 
ground group had done nothing to create this congestion and 
had left undone nothing to alleviate it; the best had been 
done with the physical capacity of the undertakings for trans- 


E LONDON UNDERGROUND RAILWAYS. 


per cent. 


port. As the present position of the companies was due 
wholly to war causes, and, ш particular, to the direct action 
of tue Government an witldiawing паше faciuties under the 
urgent and oveirrniding needs of the war, they had a шога] 
claim to a fair opportunity to reinstate themselves up to the 
pre-war level of operations without interference. 


PRESENT TRAFFIC PROBLEM. 


Previous to the outbreak of war it was possible to obtain a 
Measure of the London паше problem in the reports issued 
yearly by the London ‘Truitic Branch of the Board of Trade. 
During the war these repuits were discontinued. 

Ihe observations which seemed culled tor пош an inspec- 
tion of a carelul estimate based on the uvuilable data мее :— 

(ч) While the course of the war checked the growth of 
travel until 1917 there had been a growth above the normal 
rate in 1018, and there was every indication that this high 
rate.of growth was continuing in 1919. 

. (б) There had been a shitt in traffic from omnibuses to 
tramways and railways during the war, particularly to rail- 
ways. ‘Lhe omnibus traffic between 1913 and 1918 declined 
by 7 per cent., due to absence of facilities, while in the. same 
period tramway traffic increased by 22 per cent. and railway 
trathe by 52 per cent. 

(c) If the population of Greater London had continued to 
increase at the saine rate as in the years prior to the war, the 
journeys per head of.the population would have risen from 
271 in 1913 to 306 in 1918. But as there were several indi- 
cations that the resident population of Greater London had 
remained approximately constant from 1914 until 1918, it was 
probable that the journeys per head of the population had 
now risen to 321 or by 50 more per head since 1913, which 
again was abnormal. | i | 

(d) If all forms of local travel were brought into account, 
the journeys per head of the population had reached a.total of 
approximately 375 or close up to the present record for 
Greater New York. 

In 1913 the number of passengers carried by the railways 
of the Underground group was 282,234,332. Taking this 
figure as 100 per cent. standard, the numbers carried in sub- 
sequent years were :—1914, 98 per cent.; 1915, 110 per cent.; 
1916, 123 per cent.; 1917, 146 per cent.; 1918 (379,438,072), 162 
, The omnibuses carried 604,133,215 passengers in 
1913, and in 1914, 96 per cent.; 1915, 85 per cent.; 1916, 88 per 
cent.; 1917, 82 per cent.; and 1918 (521,350,247), 86 per cent. 

Upon these figures it might. be observed:— . 

(a) That from 1913 to 1918 the railways had to meet an in- 
crease in the volume of traffic of 147,000,000, or 63 per cent. 


This might be compared with the period from 1908 to 1913. 


In the latter period the railways, which, by contrast with the 
static conditions prevailing during the war, were in a pro- 
gressive state, had to deal with an increase of only 44,000,000, 
or 19 per cent. 

(b) That from 1913 to 1918 the omnibuses comprised in the 
Underground group experienced a loss of passengers amount- 
ing to 93,000,000, or 14 per cent. In the previous period from 
1908 to 1913, which covered the development of the motor 
omnibus in London, there had been an increase of 394,000,000 
of passengers, or 116 per cent. | 

(с) That the withdrawal of omnibus facilities converted 
omnibus passengers into railway passengers, and so created 
the congestion. The transfer was estimated at 60,000,000 
passengers. | 

(d) That the startling growth in the traffic did not manifest 
itself until the autumn of 1917, and was then continued in 
1918. Р 

һе growth of traffic of 1918 was being surpassed in 1919. 
The current weekly traffic returns would indicate that the 
oinnibuses were carrying daily 500,000 more passengers and 
the railways 150.000. Fortunately there were more omnl- 
buses for.the task. It was estimated that by the end of May, 
1919, 450,000 persons would have been demobilised and re- 
turned into Greater London, which represented a possibility 
of traffic of a permanent character. Ix | 

Up to 1914 the working classes tended to live within easy 
reach of their work. The munitions industry and Govern- 
ment offices in the Metropolitan area developed in most un- 
likely places from a transportation point of view. Hence & 
great deal of cross traffic sprang up, which was compulsory 
in its nature, was not desired, and helped to create conges- 
tion. As the result of a day’s census of traffic taken on 
June 10th, it was found that tk » Underground electric railways 
and the omnibuses carried 1 fewer than 960.000 passengers 
in uniform, amounting to at vat 8 per cent. of. the total traffic, 
and this was not a day upon which leave was general with 
the troops stationed in and around London. Lastly, there 
was no doubt that the population had more money to spend 
on travel than it ever had. Observations taken at many 
different times, chiefly in America, tended to show that of a 
man’s income a fixed proportion might be counted upon as 
spent in travel. If the income went up, or if the cost of 
travel went down, more journevs were taken. The average 
increase in the rate of wages of labour up to the present day 
was 100 per cent. At the same time the average increase in 
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the cost of living was about 70 per cent. There was a wider 
margin for expenditure on pleasure. The evidence that 
pleusure-seeking was the popular pursuit of the moment was 
apparent on all hands. here were no cheap excursions to 
take the pleasure seeker outside London; he was congested 
in the London area. ‘Lhe increase of fares for local transport 
in London had only reached about 333 per cent., so that it 
lagged behind the general increase in cost and afforded in 
itself more opportunity for travel for a given expenditure. 
It would seem that much of the congestion was due to causes 
which could not in their nature be permanent. While the 
traffic must change its character, and might be expected to 
fall in volume as soon as the state of affairs was completely 
restored to a peace basis, there was little doubt that it would 
speedily rise again to its present level, and in certain direc- 
tions increase beyond it. The Underground group of com- 
panies had not shut its eyes to these facts. 


IMMEDIATE REMEDIAL MEASURES. 


To run more trains not only required more rolling-stock, 
but more output capacity at the power house. The Lots 
Road power house was at the moment almost loaded up to its 
full capacity; the margin was exceedingly small, and in 
March, 1917, the owning companies endeavoured to secure а 
priority certificate from the Ministry of Munitions for the 
purchase of an additional 15,000-kw. set. This priority 
was. only obtained as recently as December, 1918; the set was 
now being manufactured, and should be installed by the 
middle of next year. More trains meant more signals and 
shorter station stops; unless alterations were made concur- 
rently to ensure these, there would be no gain from the 
acquisition of additional rolling-stock. The signal system of 
the Underground railways was ahead of the present train 
working, and many measures had been tried and devices put 
in execution to shorten the delay at congested stations. More 
rolling-stock meant more car shops, tools and equipment, and 
‘storage sidings. Orders had already been placed for £12,000 
worth of new machine tools, and steps were being taken to 
provide further storage accommodation for both the Bakerloo 
section of the London Electric Railway and the Metropolitan 
District Railway. 

None the less the crux of the problem remained in new 
rolling-stock. Prior to the outbreak of war the London 
Electric Railway Co. and the London and North-Western 
Railway Co. had jointly on order with the Metropolitan Car- 


riage, Wagon and Finance Co. 60 new cars for the working 
of tne Wattord through service. 1 nese cars were partly manu- 
lactured wen War шоке out; the work was then put wholly 
on one side. Since the armistice, negotiations tor the com- 
pletion of these cars were opened and new prices agreed upon 
to meet the changes in cost occasioned by the war interval, 
and work was now proceeding, во that delivery might be ex- 
pected this year. Inis would release the віоск now engaged 
on the Wattord through service. Ihe motor cars, 22 in num- 
ber, which had been borrowed from the Central London Ral- 
way, would be returned and reinstated for use in the through 
service between Ealing and Liverpool Street over the Каши 
extension of the Central London Railway, for which they 
were originally intended. The trailer cars would become 
available for tne Bakerloo section of the London Electric Rail- 
way and would increase the size of the trains worked over 
this section from five to six cars. The Central London Rail- 
way had in its possession at this time 48 trailer car bodies for 
which bogies only were required. These were being manu- 
factured in this country and would be ready by the time the 
motor cars were returned by the London Electric Kailway to 
work with them. There was thus ample stock in view to 
work a liberal relief east and west through service from 
Ealing to the City over the Central London Kailway. 

In addition orders for new rolling-stock had been, or were 
about to be, placed this year as follows:—For the Metro- 
politan District Railway, 10U cars of new and improved design 
for the development of the present train services. For the 
Watford Joint Stock, 12 controlled trailers to permit of the 
trains on this through service being increased in size from 
five to six cars. For the London Electric Railway, 40 trailers 
of an improved type for use on the Piccadilly section to enable 
the size of trains to be increased from five to six cars also. 
1t was hoped to get deliveries of some of these cars this year. 

The work of construction of the Great Western Railway 
extension of the Central London Railway to Ealing was com- 
plete, but it was not electrically equipped and signalled. The 
manual signalling now installed could be used for the initial 
services; the electrical equipment of the track and the com- 
pletion of the sub-stations must, however, be carried out. 
This might be accomplished within віх months, assuming that 
the necessary labour and materials and machinery were given 
priority. This route would afford immediate relief to the 
over-burdened District Railway. 


(To be concluded.) 


THE SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION. 


(Continued from page 476.) 


THE ROaADCRAFT ENGINEERING Co., Cheapside, Liverpool, 
exhibits a type T.W. 3-wheel battery truck designed for 
indoor and local transport of goods. It may be stated that 
the company, the sole selling agents for which are MESSRS. 
GROSVENOR & Co. (І.окром), LID., 36, Lime Street, London, 
E.C.3, will shortly be placing upon the market a 2-ton four- 
wheeler. The 0.5-ton three-wheeled truck may be summarised 
shortly as under: Speed when empty 3 to 7 M.P.H., and when 
loaded 3 to 6 M.P.H. The length over body is 6 ft. 10 in., 
and of the loading space 5 ft. 3 in. or more to order, the 
width of the loading space being 3 ft. 1 in., and the height 
of the platform 1 ft. 10 in. The battery is of the Chloride 
‘Ironclad type; the controller gives three speeds, forward and 
reverse. The brake is of the internal expanding type, and 
is interlocked with the controller. The drive is by roller chain. 
The springs are of a heavy spiral pattern and fitted to the 
back axle; ball bearings are fitted throughout, and the steering 
is by tiller. All working parts are easy of access, and the 
makers guarantee to dismember any one of the following, 
viz., motor, battery, controller, and brakes in three minutes 
for inspection, adjustment, or for any other reason that 
would make this operation necessary. The truck is built to 
withstand rough usage, the axles are of the finest nickel 
steel, whilst the chassis and other component parts are 
manufactured from the best steel and steel alloy. The 
‘wheels are on double ball bearings with steel rims carrying 
solid rubber tyres. This little vehicle carrying its load of 
19 to 15 cwt. can be used in the most confined place, its 
turning movement being almost in its own length. In 
driving, the truck may be headed straight into a wall ar 
other obstacle, and provided the front of the machine has a 
clearance of 0.5 in. it will turn round without backing, and 
not strike the wall or other obstacle as the case may be. 
‘The battery carries a two years’ guarantee, during which time 
it is inspected periodically by the makers. 


Tug ELECTRICAL ArPLIANCES Co., Ілр., 7 and 8, Fisher 
Street, High Holborn, London, W.C.1, exhibits the Im- 
perial" vacuum cleaner which operates from any electric 
light socket or wall plug. It is claimed to be the smallest 
and most powerful cleaner on the market, also that it oils 
itself and requires no expert attention; its weight is only 
10 lb. Attachments are supplied comprising the following: 
A carpet brush, which fits on the nozzle of the cleaner, for 
‘removing threads, &c., from thick pile carpets; a flat tool 
‘for cleaning books, corners, cracks, and such like placee; 


is off-set to facilitate drilling in corners. 


hose for suction or blowing, used to clean curtains, upholstery 
&c.; a brush for walls, ceilings, woodwork, and clothing; an 
a nozzle for cleaning curtains, upholstery, &c. 


TRE ELECTRIC SUCTION CLEANER Co., 56, Victoria Street, 
Westminster, London, S.W., also exhibits an electric suction 
cleaner, the Premier," which is priced at a moderate figure, 
and each machine is fully guaranteed for 19 months against 
any defect in manufacture. | 


Messrs. ScHoLEY & Co., LTD., 56, Victoria Street, Westmin- 
ster, London, S. W., in addition to Cope's automatic boiler-feed 
control apparatus, which is characterised by its eimplicity 
and reliability, exhibits ‘‘ Kutmore’’ portable electric drills 
of entirely. British make, which possess some original 
features, both in electrical design and mechanical construc- 
tion. The motors are fully enclosed, are air cooled, and quite 
separate from the gear case. They are suitable for running 
from either D.C. or А.С. supply. The field coils are of high- 
grade wire on laminated poles. The armature is built up of 


FIG. 22.—KuTMORE ELECTRIC DRILL. — 


electrical sheet iron, and the insulation throughout is of the 
highest quality. The commutator is made from hard-drawn 
bar, to ensure prolonged wear, under spring-controlled carbon 
brushes. The armature bearings carry a sufficient supply of 
oil in containers arranged to prevent overflow or 8 aaia 
The drill has a one-piece body, carrying a steel spindle whi 

runs in an extra long renewable bronze bush. It has an 
adjustable ball thrust bearing, automatically lubricated, and 
e steel gearing 
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is accurately machine cut, and runs in heavy grease in the 

gear case. | 
' . The size O,” fig. 22, is claimed to be the smallest portable 
drill at present on the market; it is single speed, is fitted 
with a cooling fan inside the motor, is of about 1/12 H.P., runs 
at 4,000 R.P.M., and consumes about 70 watts. In steel it 
‘will drill up to 3/16 in. The No. 1 size has a consumption 
of 100 watts, is of à B.P., and is claimed to be the only emall 
drill on the market with a 2-speed gear. The speed-change 
device is very simple, effective, self-locking, and provides 
for two speeds, the highest 2,300, and the lowest 650 R.P.M. 
This machine is suitable for drilling up to 1 in. in steel, and 
8 in. in brass, wood, &c & n 


Тнв QuarN Etectric Co., Lrp., 55, Effra Road, Brixton, 
London, S.W.9. ‘The Quain heating element can be applied 
to every apparatus and ш» in which any form of heat 
is utilised; it provides high temperatures, and maintains 
them at any given degree, up to 1,800 deg. C., without appre- 
ciable variation and with no risk of melting or fusing. The 
element consists of a resistance closely wound upon a hollow 
support of silica, which is itself enclosed, within w silica 
casing. The apparatus burns equally well in a vacuum 
in or out of water, and being relatively emall, compact, and 
simple in structure, it can be adapted for any purpose that 
the user requires. Only high-grade nic e wire and 
specially-graded silica quartz glass are used. Fig. 28 shows 
a small immersion heater, with a consumption of 200 watts, 


. Fic. 98.—A ''TmHERMAGLO " IMMERSION HFATER 


which can be used for many purposes, from heating shaving 
water to keeping food simmering; it will not injure food in 
any way, and is a handy and inexpensive device to have 
in the house. The larger size, with a consumption of 1,000 
watts, may be used for boiling water, sterilisation purposes, 
and when encased, for liquefying dense oils in cold weather. 
The multiple-bar fires, of which an example is shown 


Fic. 25.—AN ELECTRO-STEAM 
RADIATOR. 
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Fia. 94.—AN ALLOY FIRE. 


in fig. 24, are made either of aluminium alloy or iron, with 
consumptions of from 1,500 to 9,000 watts. These stoves, it 18 
claimed, give a real radiant heat with high thermal efficiency 
and the added advantage that the element is protected from 
wear and tear. It is built of a special апоу, nichrome 
which gives a high temperature and long life. Copper and 
solidly-cast aluminium-alloy kettles are exhibited with capa- 
cities of from 2.5 to 4 pints, and consumptions of 500 to 750 
watts, to boil in from 10 to 15. minutes. Any existing gas 
radiators can be easily converted to the thermaglo type 
of heater, which are also said to render low-wattage storage 
hot-water tanks eflicient. Existing hot-water radiators can 
also be converted as shown in fig. 25; this electro-steam 
‘radiator, being gas tight, is attended with perfect safety, 
апд an advantage is its mechanical simplicity and strength. 


Messrs. S. G. Leach & Co., Lro., 26-28, Artillery Lane, 
London, E.C., exhibits a range of electrically-operated eirens, 
drills, motors, exhaust, ceiling, desk, and bracked fans, ships’ 
fans, and fan shutters. The sirens are in three sizes, the first, 
with а sound radius of i mile, is designed for interior use, 
the single- and double-headed types having a sound radius 


of several miles. The current congum tion of the three 
designs is respectively 150, 1,700, an 2,500 watts; all three 


types are manufactured for all conditions of supply. Fig. 26 
shows the double-headed *‘silco” siren, which has a sound 
radius of two miles, and weighs 350 lb., its approximate 
size being 52 in. by 25 in. by 25 in. The electric drills are 
of the portable type, and the different designs ehow spade- 


Fic. 26.—AN ELeorric SIREN. 


handle grip and feed screw characteristics. The motors, of 
which a sample is shown in fig. 27, include machines which 
are manufactured in all sizes from 1/80 to 100 H. Pp. These 
inachines are finished in black enamel; two machines of 1/20 
and 1/12 H. p. with aluminium finish are also shown. A com- 
plete range of exhaust-fan blades, including 12 to 48-in. box 
blades, are shown, and also 2 and 3-way patent beedle blades. 


Ета. 28. 
THE BASTIAN “ DONKEY " HEATER. 


Fia. 27. 
A SMALL MOTOR. 


Various types of fan and small motor regulators, automatic 
and hand- controlled types of shutters for exhaust fans, and 
light-type port-hole fans are shown. Shutters shown are 
12 in. in size, the louvres being of sheet aluminium. 


Messrs. ALLEN WEST & Co., Ltp., Lewis Road, Brighton.— 
The apparatus shown by this firm includes various types of 
contro! gear for starting and regulating electric motors to 
suit specitic duties, auto-transformers, combined switches and 
fuses in cast-iron cases. Lifting magnets and brake solenoids 
are a speciality of the company’s manutactures, and visitors 
will have an opportunity of viewing an A.W. 36-in. lifting 
magnet hoisting scrap from a water tank. On the top of the 
structural work is a spring cable drum used as a take-up 
to prevent damage to the tlexible cable. When the magnet 
is lowered it winds the spring inside the drum, and upon 
the magnet being hoisted the drum is driven round by the 
spring to keep the cable taut. The Allen-West brake sole- 
noids form one of the features of the exhibit, and three 
types are on view for А.С. (up to 600 volts), and р.с. (up to 
600 volts) shunt or series, circuits. The type of magnet 
-blow-out is unique. It is designed to give at each current- 
breaking point a concentrated and powerful blow-out effect. 
Wear due to arcing is thus reduced to a minimum, because 
the circuit can only be broken in an intense magnetic field 
which instantly disrupts the arc. On А.С. controllers blow- 
outs are not fitted, as owing to their massive construction 
and to the circuit being broken at a large number of points, 
it is found to be quite unnecessary. To insulate the fingers 
.and drum rings, swinging arc shields are provided, these being 
built up of thick plates of non-hygroscopic arc resisting 
‘material, bolter together. In the a.c. controllers an arc 
shield is only fitted to the larger sizes and then only for the 
primary circuit. The drum construction is on.the mica and 
iron principle. The spider castings are fitted with copper 
contacts of heavy section, with arcing tips to reduce the 
cost of renewals. All the drum bearings are gunmetal 
-bushed, and provided with accessible oil holes. In the case 
of the larger controllers ball-bearings are provided to take 
the weight of the drum. In the contactor control gear ex- 
.hibited. the design throughout is based upon the makers 


| 


drum-controller principle, in so far as robustness and massive 
construction are concerned. A panel. is exhibited with push: 
button control, ‘by which the actual working of the contactors 
may be Seen. | M. p e 


Berry's Exvectric, Lro., 86, Newman Street, Oxford Street, 
London, W.—4i'or domestic purposes the open coal fire has, 
on account of its cheerfulness апа radiance, been the most 
popular method of heating in this country. ‘lhe price paid 
and the inconvenience suffered to indulge a mental pheno- 
menon, the gratification of the optic sense, seems unbeliev- 
able. Berry’s " Magicoal’’ electric fire is in effect a living 
coal fire at its best; the resemblance to ар ordinary glowing 
coal fire is very striking, even the illusion of a flame effect 
being achieved. This result is obtained (at 1.54. heating rate 
per unit), at a cost of less, it'is claimed, than the price of 
burning а wax candle. j 
stantaneously, and a graduated heat, at-proportionate cost, 
can be apphed to the fire. The tire has the same appearance 
at euch adjustinent, namely, à, 1, 2, and 3. units. 'Loast can 
be made aud water boiled. It is not always realised. that a 
coal fire is often burning regardless of the fact that. the 
room is-perhaps- j 
ture, which may change in the course of the day. The 
‘* Magicoal" fire is not portable, but its psychological effect 
has great advantdges, and contrary to many radiators, it .s 
most artistic and decorative. The fire can be fitted to any 
existing grate by filling the latter with separate blocks of 
silica. manufactured to resemble coal. The radiant heat 
emanates from the bottom, so that the apparently red-hot 
fire 1s so cool at the top that pieces of real coal may be 
sprinkled on it, which remain unconsumed, and complete the 
illusion. 

Whilst electricity, ‘unaided, is under favourable circum- 
stances as cheap as an open coal fire or gas, the best and 
cheapest system of heating is a combination of centrally pro- 
duced heat trom a coke or anthracite furnace, distributed in 
pipes by low pressure hot water or steam, to suitable radiators. 
druin-controller principle, in so far as robustness and massive 
These radiators when built to resemble a brazier, furnace, 
or grate. and packed with the Magicoal’’ electric fuel, are 
very realistic and beautiful. The Berry Colec system of 
radiant heating provides for raising the temperature of any 
room to 55 dey. F., by central coal or coke heating, and 
provides the top-dressing or last 5 deg. to 10 deg. F. by 
means of electricity. The, result is in advance of anything 
formerly obtainable; the air, warmed from two independent 
sources, is pure, clean, and wholesome, while the temperature 
of the room сап be regulated to a degree hitherto .unobtain- 
able; the advantage of being able to sit over a radiant fire is 
also obtained. This firm’s " Wun-fire" apparatus provides 


separate central heating and hot water supply; with only one 
furnace. ‘lhe appartus is so constructed that there can be. 


no lime deposited in the boiler, the two waters being separate. 
It consists of a wrought welded independent-boiler; and a 
wrought „ cylinder, joined together by means 
of a' patent tange. Ihe apparatus is easily erected, and 
there are no working parts to get out of order. A “В” 
size outfit will supply 29 gal. of hot water per hour, and has 
200 sq. ft. of radiation surface; the ''E'' size, 40 gal., and 
940 sq. ft.; and Ње “Н” size, 60 gal. and 453 sq. ft. The 
connecting pipes are all inside, thereby ensuring positive and 
rapid circulation. The whole apparatus constitutes & tenant'e 
fixture; and can be quickly erected or removed. 


Tug Bastian ELECTRIC Co., Lrp., 185, Wardour Street, 
London, W.1, exhibited various. types of electric fires, fitted 
with red-heat quartzalite glowers, specially adapted for use 
aboard ship. The glowers, quartzalite and nickel-chro- 
mium resistance. wire, are supplied with terminals for screw 
or spring-clip contacts, and are.adaptable for use in any 
type of fire, radiator, or converter. The fires possess con- 
siderable heating capacity, and. are rapid in effect, owing to 
their relatively small weight, being constructed of light. sheet 
and cast metal. Tbe switches may be placed out of sight, but 
easily accessible from the side, and fires can. be supplied with 
any ornate front desired. Shippers will appreeiate the fact 
that the body of the fire is standardised, while the front 
is interchangeable. The individual taste of customers can, 
therefore, be readily satisfied without the necessity. of carrying 
an assorted stock of complete fires. The Admiralty type 
of fire has been supplied to the British and other Navy 
departments; it is construeted to withstand vibration and 
shock of heavy gunfire. А. handy little heater. is the 
Donkey,“ shown in fig. 28, which can be arranged for any 
capacity desired from 100 to 500 watts, and has been adapted 
for engine and water heating and. numerous applications n 
the chemical and physical laboratory. The Gretna steam- 
bath hot plate is an application of this heater, of which there 
are three, 450, 400, and 150 watts respectively. The bath 
js of copper with brass fittings, and is provided with three 
copper sockets, into which the heaters slide. The plug and 
eocket system can be applied to kettles, urns, steamers, and 
water tanks. but is not suitable for saucepans owing to 
cleaning difficulties. POR 

The Bastian hot-water tank, fig. 29, is a very interesting 
development, being based upon a novel and carefully thought- 
out design. It is intended to be left in circuit day and night, 
and ‘the user is therefore entitled to a very low price-for the 


‘lhe glowing effect is produced ів- . 


ed, and -irrespective of- the tempera- 
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energy consumed, which requires no meter; the tank js made 
in three sizes, taking respectively 150, 300 and 600 watts, and 
giving outputs оѓ 10, 20 or 40 gallons daily of water heated 
to 150 dég. F. The cost of energy for the 10-gallon size, at 
0.75d. per unit, is 18.9d. per week, and it supplies the require. 
ments of. з fauuly. of bve persons. ‘he tank can be coupled 
toa ТРТ РЕВИИ therefore can be installed at a moderate 
cost. The water in the tank is always hot, the feed being 
regulated so that the incoming water cannot lower the tem. 
perature of the bulk appreciably, and if no water is drawn off 
the water does not boil. Moreover, as the tempereture is 
never much higher than 150 deg. F., the water retains its dis 
solved gases and does not deposit lime, &c, The efficiency of 
the tank, which is af palished copper, is very high, and in- 
creases with the capacity of the tink. This method of secur- 
ing a continuous supply of hot water has been thoroughly 
tried out, and experience shows that even if the cost were 
far greater, the. comfort and convenience which it affords 
would wore than compensate for the expense. [n a leaflet 
issued by the frm, sowe excellent practical advice ig given w 
the user.. А BE | 

In this firm's electric furnace and magnetic detector system 
for determining the hardening temperature of carbon steel, 
a delicate, indicator, is. provided to give a signal when 
magnetic: material. undergoing heat treatment in а. furnace 
has reached the critical temperature of decalescence. The 
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Fia. 29.—BastTian Hor-WATER TANE. 
* ri 
{ i М terial 
m 
urnace is constructed. throughout of non-magnetic mant, 


and a delicate magnetic compass is ad;ustably uiounted-on К 
exterior of the furnace cusing. The beat chamber, either 
tube, muffe, or crucible, is encircled with a wire WIDt 

which serves as a mayneétising coil, and in tlie case of eléctri 
cally-heated furnaces the magnetising coil can also serve {8 
the heating coil. The polarity of ‘the’ magnetising coil and 
the position of the furnace in relation to the earth's magnet 
field are so correlated that when the furnace is charged wit 
steel the compass is deflected from its normal position bs 


about 90 deg. Directly: the steel reaches the change pot 


the compass needle swings steadily back to its former 20 

position under the influence of the earth's magnetic feld, 
which is much stronger than the stray field from the 
magnetising coil. The movement of the compass needle em 
5 so as to cause an electric bell to ring, oF to auto 
matically discharge the furnace. With a Bastian furnazee 


fitted with the magnetic detector, no pyrometer is required. 


Oo AR, Lrp., 96, Victoria Street, London, S. W. I. T 
firm manufactures apparatus for the commercial production 
ozone, and the exhibit comprises apparatas for air purification 
suitable for rooms or complete buildings, the apparatus 0610 
portable and self-contained. A complete demonstration pi 


of the ozonair system of pure air ventilation is shown n 
‘The air is drawn by a fan through a washer, where й 


cleaned of all impurities, dirt, &c., and cooled or heated to te 
desired temperature. It is then ozonised and distribu 
— a series of ducte in the usual manner to the 
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Mx. Gro. PALMER, 81, Shaftesbury Avenue; London, W., 
exhibits and 'demonstrates his new portable kinematograph 
outfit, which was described in our issue of August 4th last. 
The apparatus is compact and self-contained; it ig portable 
and will project pictures on the wall of any room without 
special preparation or the use of a streen, wherever electric 
lighting supply is available, it being only necessary to connect 
the projector to a lamp socket or wall plug. е` outfit 
should be of use in schools, for lectures and all similar educa- 
tional purposes. | | | Чи ues dE pu 
Messrs. SiMMONDs Beros., .Lrp. 4-5, Newton Street, 
London, W. O., exhibited a selection of Niphan " couplings 
and plugs for electric cables which have been devised. to 
enable portable installations to be erected,, varied, or removed 
as required by unskilled labour in the minimum of time, and 
Without tools or waste of. materials. ‘Lhe system consists of 
a set of connectors with branches to each, apd plugs. to insert 
in the sockets of the connectors (called couplings). These are 
attached to lengths of flexible cable, preferably armoured for 
protection, міш plug at one end and socket at the other, 
On the fuseboard a socket is fixed for each circuit, ready to 
receive the ends of couplings; the circuits are then built: up 
as required by screwing socket to plug and so on, the socket 
always being the live end. ‘Lhe system consists of cables with 
rubber insulation, enclosed in flexible steel tube or armoured 
cables, which is both fireproof and waterproof. Suitable 
lengths are made up and a patent mechanical coupling fixed 
on each end, so that any desired length of run can be effected, 
and fittings connected wherever necessary. The tubing 
forms, with the couplings, a continuous metallic armouring 
easily connected to earth. The most important feature of the 
system is the coupling. The case is of brass, in two parts 
connected by a screwed and milled ring. The insulating 
material is ebonite, and the terminals gunmetal. Each socket 
is provided with a sinall tapered pin which enters a hole in 
the plug, which is split, thus spreading out the latter when 
home, and pressing it against the sides of the interior of the 
socket hole. ‘his ensures an increased area of contact. To 
wire lainps.in series, a series connector can be inserted be- 
tweén the two halves of the coupling, or а series coupling 
used. Everything being interchangeable ;-any- number: of 'eom- 
binations can be made by using the tee couplings. Unskilled 
labour may be used, tools being -ufinecesséry. The system 
can be connected up like a fire hose, as fast as unrolled; no 
fitting in the ordinary sense of the word being required. : The 
flexible nature of the system does away. with: the -necessity of 
‘bends, and great economies result in first costs. ^ Further, the 
advantages of a permanent installation: are retaindd, and .the 
tules of the Institution of Electrical Engineers conformed ‘to. 
Messrs. Fyre, Witson & Co., 31, Budge Row, Cannon 
Street, London, E.C.4, exhibit a portable 6-Kw. generating set 
consisting of a 4-cylinder internal-combustion engine direct 
coupled to a 100-amp. 60-volt dynamo. The set із specially 
designed for use on a lorry or any class of work where port- 
ability is essential. The 3-kw. set shown consists of a 2- 
cylinder engine direct coupled to a 50-amp. 60-volt dynamo, 
and is arranged for tank cooling, the thermo-siphon system 
being used. Pumping plant 1s also on view, and attention 
is drawn to the fact that the whole of the plant is standard, 
and has been successful in connection with arc welding, 
country house lighting, &c.; the sizes range up to 60 Kw. 
The ‘‘Idobuff’’ polishing motor exhibited by this firm has 
been specially designed for jewellers’ and silversmiths' re- 
quirements. The motor has a continuous rating of 0.5 H.P. at 
200/250 volts D.C., and runs at 2,250 R.P.M., but this may be 
exceeded by 50 per cent. for short periods. The spindle is 
mounted on dust-proof '' Hoffman ” ball bearings. -The com- 
mutator is made of н.с. copper, insulated with compressed 
mica, and both armature and field windings are thoroughly 
impregnated. The brushes are of graphitic..carbon, and the 
brush holders are constructed entirely, of brass" with flat 
hosphor-bronze springs. The switch is enclosed in'the base, 
being of a р.р. fool-proof type. C | 
Messrs. MArTrTHEwS & Yates, Lrp., Swinton. , This ex- 
-hibit comprises various sizes and types of blowers, exhausters, 
and fans, both mechanically and electrically driven, the latter 
for direct. current and all standard voltages. An electric 
vacuum cleaner suitable for all standard voltages, either direc 
or alternating current, is also shown. uu is 
ARA S mn (То be continued.) 
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, . Cardift as a Centre for New Works. Under the auspices 
of the Development Committee of the Cardiff City -Oouncil, 
‘a book has been published setting forth the merits of Oardif 
ав а centre for commercial and industrial developmen“ 
Manufacturers are invited to consider its claims when сов. 
templating extension of their operations. The contents: set 
‘forth ‘particulars Of the import and -expoft trade, railway, 
dock, and other .shipping facilities, publie electric, gas. and 
"water services, existing industries, warehodsé accommodation. 
Ce. ‘Many. photographic views appear. of publiè "buildings and 
undertakings, industrial, water and shipping, апа” of ‘the 
general attractions of the city and district. The book is 
"published by the Business Statistics Co., Ltd., 

House, Cardiff. 22 
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tAbstract of lecture delivered at the Shipping Exhibition.) 
AN early pattern of direction-finder known as the Marconi- 

allini-Tosi radiogoniometer was used in conjunction with 
бред, aerials and relied upon mechanically-operated balanced 

ectrical capacities or condensers. An important advance was 
made when the Marconi Co. adopted the closed aerial circuit; 
now in general use, and replaced the mechanically balanced 
capacities by independent cundensers capable. of exact balance. 
A great increase in range followed the introduction of the 
Marconi-Round receiving valve in 1913-14, after which the 
direction-finder came into. prominence as an instrument of 
war. 

In January, 1915, Capt. Round and Lieut. Tremellyn es- 
tablished experimental military direction-finding stations at 
St. Omer and Abbeville which were destined to be the fore- 
runners of a very large number of similar stations. We were 
able to ascertain the direction of known wireless stations 
within a degree-or two, and were able to locate many German 
military wireless stations. From this beginning rapid stridee 
have been made, as regards both accuracy and range; during 
the last four years the wireless direction-finder has been put 
to special uses pecnliar to a etate of war, and in this sphere 
it has abundantly proved its value. At the war stations 


Fic. 1.—ADMIRALTY DIRECTION-FINDING STATIONS 
(MARCONI). 


installed by the Marconi Co. it was in constant use day and 
nigbt until the cessation of hostilities, and as a result an 
accumulated fund of information based on actual working 
is now available. | 

In the hands of the British the direction-finder was of value 
in guiding aircraft and in locating enemy wireless installations 
on land, at sea, and in the air. A number of special stations 
were erected at selected points on the coast and elsewhere, 
and these worked in pairs or in groups. The individual 
stations of a group observed, at the same moment the direc- 
tion of a particular moving enemy station, and reported imme- 
diately to headquarters, where, by means of a chart, the 
observations were combined, and the position of the enemy 
was ascertained at once. The whole operation required but 
a few minutes. Fig. 1 shows. the locgtion. of such of these 
stations ав are now open for public service. КИБ 
„»The German warships; submarines, and Zeppelins were 
invariably equipped with wireless. which was used somewhat 
freely. It was thus possible to follow them up pretty closely, 
and much valuable information was gained in this manner. 

The wireless direction-finder has been used in two distinct 


VB Om the. ground. in fixed positions, and in a ship or 


aircraft. The British have used both methods for ship and 
for aerial navigation. The Germans, on the other hand. appear 
to have relied upon fixed direction-finding stations, placed 
on the islands off their coast and in occupied territory, for 
directing their Zappaliaes se well ae surface araft and sub- 
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marines. From the military point of view our war system 
of aeral navigation possessed an obvious advantage, since 
it enabled a ship or an aeroplane to ascertain its position 
unknown to the enemy and without advising him of its 
whereabouts. 

The advent of the three-electrode valve and its successful 
application to the reception of wireless signals has resulted 
in the production of a detector of extreme sensitiveness, by 
means of which enormously increased ranges are obtained, 
and smaller serials can be used, which can be erected on the 
average ship. Under such conditions the detector will pick 
up signals from another ship or from a standard low-power 
shore station 500 miles away—a distance very much in excess 


annum „N 15605 
Fic. 2.— METHOD or REVOLVING AERIALS. 


of that necessary for ordinary direction-finding work. Ex- 
tremely large aerials, therefore, are no longer necessary. To 
obviate the need of highly skilled personnel a new and greatly 
siinplified pattern of direction-finder has been developed by 
the Marconi Co. 

A ship or aeroplane without direction-finding gear, when 
wishing to ascertain its position must call up the fixed direc- 
tion-finding stations within range, await an acknowledgment, 
and possibly wait its turn before sending out repeatedly the 
prearranged signal, by means of which the land stations are 
able to ascertain its position. There will then be an interval 
while the bearings are communicated by ordinary telegraph 
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Fic. 4.—FIXED-AERIAL 
SYSTEM. 


Pia. 3.—CosixnE CURVES SHOWING 
DILUTION AND DISTORTION. 


or telephone to the controlling station, and the ship’s position 
worked out, after which the ship is advised by wireless of 
its position, and the message is acknowledged. 

In view of the great increase in wireless traffic with ships 
and the growth of traffic wth aircraft which will assuredly 
take place in the future, any system of working which involves 
prolonged signalling is clearly at a disadvantage. Apart from 
the question of jamming, the actual time during which the 
transmitting gear is commercially inoperative must be taken 
into consideration when traffic is heavy, as it very well may 
be at the time when directional readings are required. 

If, however, the direction-finding apparatus is on the ship, 
the operator can take bearings by merely listening on the 
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Fic. 6.—ErrEcT OF PHASE 
DIFFERENCE. 


Fic. 5.—Poran DIAGRAM. 


direction-finder and noting the direction of known stations 
which happen to be working at the moment. Ships and air- 
'eraft carrying their own direction-finding gear can therefore 
‘ascertain their positions without interfering in any way with 
the normal wireless traffic in busy times. When traffic is 
light, any desired station may be called up, and its direction 
ascertained from the signals sent in reply 
I now propose to describe briefly the principle of the wire- 
less direction-huder.  ' ) LEAL cu Ks 


^. If we have two conductors or ''aerials ". fairly “close to- 


‘nether, Both receiving electric waves from tbe same source, 
it is easy to realise that by moving опе aerial in relation: to 
the other: we can form an idea as to the direction. of., the 


wireless station from which the waves are emanati 

two such aerials be placed one behind the other wih ee 
to the transmitting station, the currents in one will always 
be a little later than those in the other. On the other hand, 
if the aerials are side by side, i.e., at an equal distance fron 
the transmitting statiop, they will be struck at the same 
instant by each wave as it sweeps past, and there will be no 
difference in time between the two currents. In intermediate 
positions we shall obtain intermediate results. Thus, a full 
comparison between the currents in a fixed ог а movable 
aerial, or in two movable aerials, would enable us to estimate 
the direction of the transmitting station. 

The means of comparison is simple (fig. 2). The two serials 
are connected together at their upper and lower ends æ 
as to form one aerial, shaped as а rectangle or triangle, and 
in the lower limbs a receiver is coupled. In this position the 
receiver responds to the difference between the currents in 
the 1 limbs which we have so far regarded as separate 
aerials. 

When the horizontal limb is set at right angles to the 
direction of the transmitting station no signals will be beard, 
since the current in the vertical sides of the rectangle, or the 
sloping sides of the triangle are exactly equal and annul 
each other. As the aerial is twisted round eo that one limb 


TATAA 


Fic. 7. Ев. 8. 
METHOD OF CONNECTING ARRANGEMENT OF COILS IN 
AERIALS AND FIELD Cons. THE DIRECTION-FINDER. 


comes nearer the source of the waves, and the other becomes 
more remote, the signals increase in strength until а man. 
mum is reached when the rectangle or triangle pointa towards 
the transmitting etation. 

It is a sine quá non that the directional reading shall be 
taken with rapidity; hence, if for no other reason, large and 
unwieldy movable aerials cannot be used. In the system 
which is coming into general use two independent triangular 
or rectangular fixed aerials are erected with their planes at 
right angles, and connected to an instrument which may 
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Fic. 9.—DrRECTION-FINDING STATION ON LAND. 


be said to reproduce the external conditions in s emall space. 
A search coil” of quite small dimensions which is wit 
the instrument, may be regarded as a diminutive direction 
finding aerial under the influences of the large fixed serials. 
Rotation of the coil is equivalent to the rotation of s large 
aerial, but its size and weight are such that it can be manip 
lated in the convenient manner necessary for quick and st 
rate work. | 
Small movable aerials are unsuitable, because іп all due 
tional aerials the directional effect is diluted more or less by 
a non-directional component, and in very small aerials t 
directional effect is seriously masked by this component; 
with very small aerials enormous amplification of signals mos 
be resorted to, and as a result further dilution takes р 
owing to an appreciable proportion of the energy. being © 
ceived directly upon the connecting leads and recelving e 
This dilution of the directional effect is worse than ¥0 
appear at first sight. It not only masks the phenomens i 
are depending on, but it actually distorts the readings 3 i 
alters the relative positions for minimum and maximum sg 
-etrengths. 5 DENM ENTM be 
An fig. 3 curve А represents the current which would Bi 
‘received by an aerial having directional properties se 
p represents the diluting current due to the non-directio : 
component, and to the direct reception. by the connect nt 
leads and..gear; and C. is. the algebraic sum, i. e., the resit 
:of a and в. It will be seen that the effect of B 15 to sen 
one maximum while decreasing the other, and to distor 
both minima. | 
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In fig. 5 the curves A and c are set out om a polar diagram 
which . very clearly illustrates the distortion effect. In prac- 
tice a difference in phase exists between the directional 
currents and the diluting currents, with the result that the 
rninima become vague and ill-defined, and the diagram assumes 
the thoroughly unsatisfactory shape indicated in fig. 6. 


MODERN DIRECTION-FINDING APPARATUS. 


In the apparatus I shall now describe the aerials are fixed, 
and the readings are taken by rotating э small handle аз 
diagrammatically illustrated in fig. 4. Inside the box seen in 
this figure there are two fixed coils known as field coils. 
These are mounted in planes at right angles and connected 
to the aerials as indicated in fig. 7. Within the fixed field 
coils is & rotatable search coil diagrammatically illustrated iu 
fig. 8. 

The function of this portion of the apparatus is to combine 
the signals received on the two aerials in such a manner 
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Fic. 10.—IwTERIOR ОР CaBIN (LAN D D. F. STATION). 


that the movable search coil is influenced by them when :t 
lies in a plane corresponding to the direction from which the 
signals are received, and is unaffected when it lies in а plane 
at nght angles to that direction. 

. Each aerial receives best from a transmitting etation in 
its own plane. Thus if the sending station lies in the plane 
of the aerial A, the aerial B will receive nothing, and the 
search coil must lie in the plane of the field coil a to receive 


Fic. II.—- LAND PATTERN DIRECTION-FINDER. 


signals of maximum strength. If, under these conditions, 
the search coil lies in the plane of the field coil b. it will re- 
caive no signals. If the sending station is in the plane of 
the aerial B the conditions will be reversed. te 
When the sending station lies in a direction which is not 
directly in the plane of either aerial, both receive signals, 
and the strength in each is proportional to the cosine of the 
angle between the direction of the sending station and the 
Plane of the aerial. It follows that when this occurs the twọ 
ld-ool& act in the same way as an imaginary fixed field 
coil in a position intermediate between a and b corresponding 
to the direction from which the signals are received. In 


AERIAL TUNING 8 
BALANCING CONDENSERS 


other words, as already pointed out, the two fixed serials 
A and B, with their corresponding fixed field coils a and b, 
are equivalent to an imaginary movable system, consisting of 
one field coil and one aerial, which automatically adjusts itself 
to lie in the plane of the incoming eignals. 

The direction of the sending station can be ascertained, 
therefore, by rotating the search coil until the signals are 
of maximum or minimum strength and noting its position. 
In practice the minimum is used, since it is more sharply 
defined. | 

A standard modern direction-finding installation comprises 
the following, with appropriate auxiliary gear, such as bat- 
teries and telephones: A special aerial system; the direction- 
finder coils and pointer; a special transformer; and the 
detector. 

Where space is a secondary consideration, as is usually 
the case in permanent land stations, large aerials may be 
used, and the components, together with the necessary 
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Fic. 19.—INTERIOR oF DIRECTION-FINDER. | 


) 
auxiliaries, cau be installed as eeparate units. For use 
board ship and in aircraft е aerial systems are provid 
to suit individual cases, and the remaining components may 
be arranged in a compact form as one unit. 
The installation I am about to describe is for use on land, 
and has its components arranged as separate units. | 
Fig. 9 is a sketch of an actual station, and as it is drawn 
to scale it gives an accurate idea of the proportions of the 
aerial eystem. 'This comprises one 90-ft. central mast sup- 
porting two triangular aerials with inclined limbs 110 ft. 
long, and horizontal limbs 144 ft. long. The latter are broken 
at their centres and led down to the instruments. Fig. 10 is 
a view of the gear inside the wireless cabin. | 
The external appearance of the direction-finder box 18 
illustrated in fig. II. Fig. 12 is a view showing the inside, 
and fig. 13 a diagram of the connections. | 
In the land pattern direction-finder the two aerial circuits 
are tuned by means of separate condensers which are con- 
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Fia. 13.—DIAGRAM OF CONNECTIONS. 


nected to the terminals B c and FG. By tuning is meant that 
the circuits are adjusted to oscillate at the same frequency 
es the incoming wave. 

The field coils a and b, fig. 18, are each connected in circuit 
with one of the aerials by means of the terminals A D and 
EH. These coils are split at their centres, whence leads are 
taken to the terminals Bc and FG, thus enabling the con. 
densers to be connected at points of symmetry in the aerial 
system. In the space within the coils is mounted the rotat- 
able search coil s, which is connected to the detecter through 
@ special transformer. : | VER: 

As will be seen in figs. II and 12 the search coil is mounted 
upon a vertical spindle provided with a handle and pointer 
which moves over a fixed scale graduated in degrees. For 
use on land it is arranged that 0 deg. on this scale is the 
Ininimum point for eignals received from stations on a line 
running true north and south from the direction-finder. On 
ships and in aircraft, 0 deg. is the minimum point for stations 
on 8 line directly ahead and astern. It should be noted that 
when once the circuits are tuned. and the aerials balanced, 
one half of the scale only need be used, for, as it makes no 
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difference which way round the search coil may-be so long 
as it lies in the desired plane, wpposite points on the scale 
are equivalent. Thus in the standard instrument on beard 
ship, for example, signals from dead ahead are of minimum 
strength when the pointer is at 0 deg. and also when it 18 at 
180 deg., and they are full strength when the pointer is at 
90 deg. or 270 deg. _ | | 

From a consideration of the foregoing, it will be realised 
that the standard direction-finder indicates direction, but not 
what is mathematically termed ''sense," i. e., it enables the 
operator to ascertain that a given station is ор а line running 
north and south, for example, but gives no indications as to 
whether it lies to the north or to the south. In practice this 
peculiarity does not detract from the value of the instrument 
except in the special case of one ship or aircraft being de- 
sirous of ascertaining, with great rapidity, the relative course 
of another. In such a case, if wireless communication can 
be obtained, a combination with the direction-finder reading 
will give the required information. | М 


(To be concluded.) 
r nur rcr 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. Srrron-Jongs, O'DzLL AND 


TErHENS (successors to W Р. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


23.844. '' Means for ignition in motors, &c." D. MarSHALL. September 29th. 
5 " Electricaliy operated — diaphragin." 1. Н. PARSONS Septem- 
г 20th. 


23,573. “ Conduits for electric wires." F. W. Berwick & Co. and M. H. 
L. Sizai&E, September 29th. 

23, 876. Motor control systems.” 
(General Electric Co.) September 29th. 
23,891. “ Detection of electrically conducting bodies." S. Ruzicka. Sep- 
tember 29th. | 

23,906. “ Anti-parasitic receiving and selecting system for telegraphy and 
telephony.” L. Levy. September 29th. (France, October Ist, 1918.) 
23.924. “ Magnetos for internal-combustion engines." А. Н. - Bouton. 
Septen.ber 30th. 
23.928. Electric motors and dynames." W. STIRLING. September 30th. 

93,933. “ Apparatus lor closing circuit for a certain period." 5. DE 
PROKUDINE-GokoakY. September ЗЛП. (Norway, November 8th, 1918.) 
24,949. '' Electrode and process of making same." W. II. BooxwE. Sep- 
tember 30th. 

2.2. Terminals and connections lor electric cables, terminals, &c." 
J. Lax AAN. September 30th. 

23.055. Insulators for fixing electric cables to walls, &c." V. TEDESCHI 
September ЗО. (italy, December Sth, 1918.) 

23,956. “ Insulators for fixing electric cables to walls, &c." У. TEDESCHI. 
September 30th. (Italy, February 18th.) | 

23,976. Means for regulating voltage of self-excited generators." P. P. 
Eckekscey and C. E. Prince. September 30th. 

93,977. ''Contact-.breakers for high. tension magnetos. А. ANZANL Sep- 
tember 30th. (France, October And, 1218.) 

03,978. *' Contact-breakers lor high-tension magnetos." А. ANZANI. Sep- 
tember 30th. (France, October 9th, 1918.) 

23.979. Wireless telephone apparatus.” P. L. Douvry. September 30th. 
93,981. '' Directional wireless installations.“ А. E. EAYRES-GARDNER. Sep- 
tember 30th. 

24.027. ** Electric storage batteries." E. C. R. Marks. (Koehler Manu- 
facturing Co.) October Ist. 

24,028. “ Electrical system of train communication." E. C. R. Marks. 
(Maclarlane Communications Corporation.) October lst. 

24,0604. '' Sound-increusing apparatus for telephone receivers.” 
Royston. (Chadburn (Ship) Telegraph Co.) October 2nd. 
94.074. ''Saleiy appliance for heating electric irons.” 
October 2nd 

24.075. Magnetic lock." J. Mackie. October 2nd. 
24,080. Starters and controllers for alternating-current induction motors." 
R. 11. лквоок. October 2nd. 

24.103. Mechanism for operation of electric switches." H. J. THOMSON. 
October 2nd. 

94.109. *'' Alternating-current dynamo-electric machines." BritisH THOMSON- 
Hen sid Co. and Н. W. LAVLOR. October 2nd. 

24,106. Static electric condensers.” British Тномѕом-Нооѕтом Co. and 
R. C. Cuinker. October 2nd. TS 

24.114. “ Electric lamps." E. C. R. Млкк5. 
Co.) October 2nd: ` | we? 
24.115. Electrical system of communication." E. C. R. Marks. (Mac- 
farlane Communications Corporation.) October 2nd. 

24.121. Electric ignition apparatus." American BOSCH MAGNETO CORPORA- 
tIon. October 2d (United States, October Ist, 1918.) 

24.130. Brush holders ſor magnetos."' Aurrican Bosch Macneto CoR- 
rok. October 2nd, (United States, October 26th, 1918.) 
24.154. Sparking plugs." C. F. Burton, October 3rd. 
. 24,164. “Fitment for attaching magnets to engine." R. M. S. MORGAN, 
D. 5. B: SuaNNoN and W. J. SHEPHERD. October 3rd. | T . 
24.173. “ Electric transmission signalling systems.“ WESTERN ELECTRIC 
Co. (Western Electric Co.) October 3rd. e P rau 1 ; 
„ 24.197. Electric lamps.“ E. С. MASCARENHAS.. October 3rd. 
24.199, Electric ‘heating and lighting.“ J. R. Quan. October 3rd. 

24.214. Sound- reproducers for gramophones and telephones.” X. A. 
Dirin, G. Н. Gover and Resonance, LID. October 3rd. . 
" 94224. . Magnetos." W. J. MELLERSH-JACKSON. (American Bosch -Magneto 
Corporation.) October 3rd. . EC ae wy s Ee eher s | 

24.243. '* Magnetically operated friction clutches,” C.. F. Shayks and M. 
WALKER. October 4th. ‘ | EE 7 A 
24.246. Electrie heating apparatus." C. Н. ARCHER and AUTOMATIC Tere 
PHONE MANUFACTURING Co. October 4th. P VA ANNUS | ка; 

24.267. “ Electric cooker and heater.” E. С. Piucrm. October 4th. 

24.300. '' Telephonic apparatus,” E. A. GraHam. October 4th. 


British THOMSON-HOUSTON Co. 


E. R. 


D. DOoNALDSON. 


(Koehler Manufacturing 


<  ' PUBLISHED SPECIFICATIONS. n 


The numbers in parenthesis are those under which the specifications will Be 
printed and abridged, and all subsequent proceedings will bé taken. | 


1918. Bos 

3,303. VARIABLE ELECTRIC RESISTANCES OR RHEOSTATS. - Siemens & Halske 
Akt. Ges. February loth, 1917. (114,148.) ‚ 
8,029. MacNeros. Compagnie Generale de Magnetos. 
(132,254.) "E d ME 
9.615. DIAPHRAGM OR LIKE VIBRATORS. W. J, Mellersh-Jackson. .. (Sub; 
marine Signal Co.) June llth, 1918. (132,292.) | S. 
9,648. AUTOMATIC SAFETY CONTROL FOR KINEMATOGRAPH AND LIKE MACHINES. 
R M. Geyer. June 12th, 1918. (132,293.) BERGE. | | 

10,477. WIRELESS TELEGRAVHY OR TELEPHONY. Naamlooze Vennootschap de 
Nederlandsche Thermo-Telephoon Maatschappij. July loth, 1917. (Addition 
to 3,954/10.) (115,000.) | 

13,411. ELECTRICALLY-IGNITED LIGHTING DEVICE. Р. Elphick. February 6th, 
1919. (132.315.) KD De 
o ELECTRIC arc LAMPS. W. T. Coulson., September 6th, 1918. 
32, 24. М 5 whe Я n 4 d б * 

14,703. RADIANT ENERGY SIGNALLING SYSTEMS. 
10th, 1918. (152,341.) 

14.857. ELECTRODES FOR ELECTRIC-ARC WELDING AND METAL CUTTING PURPOSES. 
W. H. Boorne” September 12th, 1918. (132,354) А. i 

15,073  A.TERNA!ING. CURRENT MOTORS. W. Е. Higgs and D. D. Rayner. 
September l7ih, 1918  (132,362.) 

15,178. APPAKATUS FOR  kLECTRICALLY OPERATING AND CONTROLLING RAILWAY 
roints. A. Monard. November Sth, 1917. (120.553.) 
. 18.077. ELECTRO-MAGNEIIC МАМЕ RECEPTION SYSTEMS. J. Robinson. Novem- 
ber 4th, 1918. (132,391.) 

90.411. ELECIKICALLY-DRIVEN VEHICLES. J. E. Stott. December 9th, 1918. 
(132,413.) 

20,547. Devices OF THE VIBRATED DIAPHRAGM ТҮРЕ FOR GIVING AUDIBLE 
siGNaLs. M. A. Codd. December 10th, 1918. (132,414.) 

21,310. INSULATORS КОК HIOH-TENS4ON ELECTRIC CABLES. H. Wade. (Fabbrica 
Isolatori Livorno.) December 19th, 1918. (132,417.) 


October Ist, 1917. 


T. W. Case. September 


1919. В t 
1,755. TELEPHONE systems. B. S. Cohen. January 23rd, 1919. (132,429.) Я 
3.355 RECEIVING CIKCUIfS FOR WIRELESS TELEGRAPHY. H. J. J. M. de 
Reznauld de Bellescize. June 26th, 1917. (132,434.) 
3.462. RECEIVING CIRCUITS FOR WIRELESS  TELEGRAPHY. H. J. J. M. de 
Rejnauid de bellescize. April 20th, 1918. (Addition to 3,350/19.) (132,435.) 
4.755. "eLkGRAPH. systems. Automatic Telephone Manufacturing Co. ‘and 
Н H. Harrison. February 26th, 1919. (132,442.) | 
8.200 MULTILLE-CONTKOL APPARATUS ‘FOR ELECTRIC RAILWAYS WITH MOTOR- 
DRIVEN WAIN-SWLIC DRUMS. Akt. Ges. Brown, Boveri et Cie. Мау Ad 
1918. (126,27ә.) | © : 
9,176. APPARATUS FOR ELECTRICALLY IGNITING MINERS’ SAFETY LAMPS. V. E. 
Joyce and Park Royal Engineering Works. April loch, 1919. (132. 460.) 
14,734. JUNCTION BOXES FOR “ELECTRICAL .CONDUITS. A. W. Sclater. June 
llth, 1919. (182, 79.) | | 
16,543. ELECTRIC BATTERIES. L. Rabinovitch and A. Mond. July 8th, 1918. 
(Diviaed application 10,181718.) (132 450.) см7 
18,501. Mews FOR MARING ТЕМГОКАКҮ CONNECTIONS WITH ELECTRIC SUPPLY 
ces. J. II. Collie. August 130, 1918. (Divided application of 13,104/18.) 
(132, 482.) 
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Opening for British Trade.—NEW ZEALAND.— Accord- 
ing-to the- Board of Trade Journal the officer in charge of 
H.M. Government office in New Zealand reports the follow- 
ing enquiries: A Wellington firm desire to secure agencies 
for electrical goods, cables, and wire, &c. The firm work 
on a commission basis, and propose to book orders in the 
name of their principals, who would draw for payment direct 
on buyers on sight draft terms. The firm have been represent- 
ing American manufacturers, but would be prepared to re- 
linquish such agencies 10 favour of British, as opportunities 
occur. They claim to have good connections, employing & 
large stall of salesmen, and have permanent sample rooms 
in all the main centres of the Dominion. (Reference No. 798.) 

‘An agent at Wellington desires to obtain agencies for 
United Kingdom manufacturers of electrical insulating mate- 
rial, insulated cables and wire, electrical fittings of all kinds, 
pyrometers, and electric welders. (Reference No. 799.) 

Replies should be addressed to the Department of Overseas 
Trade, in London. 


Electrical Goods for South Africa.—In its issue for 
September 20th the South African Mining and Engineering 
Journel says: What immediately concerns the electrical world 
of Johannesburg is the present dearth of screw (threaded) 
tubing, which is used underground. In lieu thereof con- 
tractors are being forced to use water piping at present. 
Other materials are coming in fairly freely. A prominent 
dealer mentioned that a large Capetown firm had wired him 
an order, amounting to about £3,009, for heavy cables, &c. 
He presumed that the materials were wanted either for the 
tramways or the municipality. However, he could not supply 
a tithe of the order, nor were his inquiries in Johannesburg, 
K., of any avail towards executing the order. This instance, 
with others previously mentioned by us, of the coast applying 
to Johannesburg for materials, is an, apt illustration of the 
present upside down condition of things commercially. Busi- 
ness for electrical material on the Exchange has been quiet 
during the week, as the mines have not been buying heavily 
just now. · There are only small shipments of electrical goods 
on the water, but it is generally, expected that 1р. the near 
future heavy consignments. will be dumped here from, Ger- 
many.at prices much below English, American, and Japanese. 
Asa matter of fact. it is an open secret that the durhping 
has already. commenced, as the fact that materials àlread$ 
to hand, bearing the trade mark ‘Made in Holland. leave 
little to the imagination as to the real country of origin. 
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OUR PRESSING INDUSTRIAL 
PROBLEMS. . 


None of the speeches recently delivered by public men go 
far to clear the industrial atmosphere. We are all on the 
watch for some man of super-intelligence who will make 
a really practical proposal which will commend itself to 
Capital and Labour and to the community. The pro- 
bability is that there is no such man living, and we shall 
continue to be surfeited with reiterated generalities. Sir 
Auckland Geddes foretells disastrous times, very much 
worse than the country passed through in the early part of 
last century after the Napoleonic wars—the period that led 
up to the Chartist riots—unless we establish a large foreign 
trade, We should be making at the present time, he says, 
„the greatest possible national effort to get our goods, our 
producte, flowing overseas in the greatest possible volume 
that energy and ingenuity can create." Не suggests that 
the Home market will be less attractive than it was before 
the war, and with regard to the iron and steel trade, which we 
thought had done во much already to work out ite own salva- 
tion, he appears to predict for it a bad time because so many 
people are making so much money on ite industrial side 
that they are not really struggling to develop the 
industry to meet the strain of competition that it will 
experience from other producing countries when they get 
back to their stride. We must leave the iron and steel trades 
to answer the charge of indifference regarding the future. 
Sir Auckland appears to see giants in the way, though 
when others fear them they are but “shadows.” But 
whatever the reasons for his view that export trade must be 
developed if we are to escape disaster, we fully agree with 
that assertion. We can increase our exportation by increasing 
production. There is nothing new in that suggestion now ; 
the difficulty, however, still is how to secure the workers’ 
co-operation. Certainly we must place the most modern 
machinery and motive power at their disposal, so that, 
whether or not there is more work done by the individual 
employé, he will produce more. We supposed that in 
numerous factories modern equipment had been intro- 
duced under war conditions, and that, or its equivalent in 
efficiency, would never. be dispensed with again. The 
provision of ample and cheap motive power is already being 
prepared for so far as legislation can do it, though it will be 
a long time before Acts of Parliament make the needed 
supply available everywhere, even if manufacturers are 
willing to make that greater use of it that they should 
do. These are matters which must be expedited, but 
there is the immediate need to secure the greater 
output, and pending the increased consumption of power in 
industrial life which shall put us on a better basis in com- 
parison with America and Germany, we must do something 
to secure a greater spirit of co-operation on the part of those 
who dothe producing. To our deep regret the speeches of 
those who suggest how this is to be brought about, do not 
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contain anything substantially different from what has been 
advanced during the last few years. Prof. Kirkaldy holds 
that the present disturbed state of mind is due to the 
haunting dread of unemployment following upon the pro- 
duction, with methods of efficiency, of a pre-war yearly 
output in less than six months. We believe it to be 
perfectly true that reasonable as are the great mass of 
people in these islands, a period of serious unemploy- 
ment would be more difficult to cope with to-day than in 
those far-off days to which Sir Auckland Geddes alluded, 
and nothing would so surely lead to excesses that might 
eventuate in serious disaster to the whole industrial system. 
Mr. W. L. Hichens finds no substitute for the present 
industrial system ; it has been built up on certain principles 
which, if swept away, might mean the sweeping away of the 
whole fabric of industry. To save the system then we 
must avoid excesses; to do that we must work so as to 
prevent unemployment on a large scale. Prof. Kirkaldy 
considers that this can be done if—. Sir Auckland Geddes 
holds that the outlook need not be so gloomy if—. Those 
two ifs are very much alike. The professor says that the 
world demand is so great that there is plenty of work in 
prospect, though we may produce 12 months’ output in less 
than sit. The president says the same, and adds: In the 
name of Heaven go out and get the business! Now where 
are we? Mr. Hichens does not consider that the principle of 
Capital receiving profit in industry is wrong, and he holds 
that it must continue. We agree. He does not hold with 
nationalisation as an alternative. Nor do we. What he 
advocates, as he has done so admirably, and with charac- 
teristic persuasiveness and force, on so many occasions, is 
self-government in industry, and securing a system under 
which complete justice can be obtained as between the 
employer, the worker, and the consumer. Yes, that is 
what we all want, but aspirations will not suffice while the 
nation waits. What then are we to do? Неге 
we admit the view of Lord Robert Cecil: Let us 
make men partners in industry!" Even here we 
have no Daniel come to judgment. Everybody wants to 
stimulate the workers’ interest in industry nowadays. The 
remedy is in many mouths—we have dared to advocate 
it ourselves in these pages for years past. Yet in how many 
cases is it being applied ? How often, too, in the past has it 
failed in practice ? And how frequently have negotiations 
for its introduction broken down? Who will find the way 
for removing the suspicion from the minds of employés who 
dislike earning profits for * masters" who nurse in their 
exclusive bosoms the results of their own and their 
employés’ efforts? Mr. Gosling says that some employers are 
splendid, “ but the great majority did not give the wages that 
the business could afford but only the wages which they were 
compelled to give." The fact is that we live in just about 
the same suspicious atmosphere as in the past, but the 
situation has become more difficult, because the higher cost 
of living has put men in constant bondage, in spite of the 
fact that, as Mr. H. F. Massey told the Manchester Association 
of Engineers, we have successfully fought a war for Freedom. 
We have said again and again that wé do not believe that 


co-partnership arrangements with paltry percentages of. 


profits on a wage basis are going to bring Peace in industry 
or act as an incentive to greater effort. Pittances doled out 
have not the flavour of “ profits.” Nor do we see how Labour 
is going to be content to share the losses when there are 
no profits to divide. We believe that it was Mr. Hicheus 
who said, a year or two ago, that somebody must settle 
what was a fair share of reward for Labour in return for ite 
work, and what a fair share of return for capital invested and 
risks run. By arriving at such an understanding as that we 
are likely to put men on the footing of partners in industry," 
but there will always remain the important need for ensuring 
that the return permitted to capital shall not be so low as to 
frighten money away from industry. The chance, or 
prospect, of profit is an incentive to enterprise. Enterprise 
hringr prosperity. Enterprise is needed among those who 
сап go out and get the business, as Sir Auckland urges. 
and it is essential among those who can open up industrial 
developments creating employment. Unfairly limit. profit- 
earning possibilities and enterprise will be unwisely limited 
and there will be unemployment, 


All of which review of recent utterances leaves us with 
the impression that there is no new practical contribution 
available helping toward & better understanding or happier 
relationship. We have the New World that we were 
promised, but, as somebody has remarked, it is not quite a 
Utopia. We are still the same selfish people as we always 
were, and added to this there is present the Audacity 
which the Premier counselled Labour to employ in framing 
its demands. Perhaps we may depend upon the common 
sense of the British nation winning out in the end, and upon 
hard work and a greater spirit of common interest taking 


* the place of our hankering will-o'-the-wisp fashion after 


ideals which can only gradually be attained to. Evolution 
not revolution ! | 


Үк commend as deserving of careful 
study the article appearing on another 
page to-day, in which are set forth the 
views of Mr. H. Hirst on some matters of interest in 
relation to the electrical industry. First, we may con- 
gratulate the Batti-Wallahs on securing him as their guest, 
and in inducing him to offer his observations at this 
important turning-point in British electrical manufacturing. 
They have begun the season well, and we wish them every 
success. We have frequently endeavoured to impress upon 
our readers the glorious future that is about to open out for 
the industry ; as we remarked again only last week, there is 
no limit to its age or to ite possibilities. If everybody con- 
nected with it soon settles down to working harder, whether 
with brain, with machinery, or with muscle, its position 
ought to be made secure and far more prosperous than in 
pre-war years. The industry is large, and it contains to-day 
some very large concerns. Large concerns demand and 
stimulate large views. Mr. Hirst has long been one of the 
great captains of the British electrical industry. He is 
chairman of one of the largest concerns, and has never 
allowed himself, either in policy ov practice, to be a man of 
small conceptions. Men at the heads of large undertakings 
are better able to take large views of industry than are 
some other people. The speech to which we allude to-day 
embodies a number of suggestions which are obviously the 
result of persistently looking ahead, and of declining to be 
pre-occupied or overcome by immediate and clamouring 
details, He sees, as we have ourselves done in these 
columns on many occasions, the need for our young men 
to secure a large idea of the world free from the trammels 
of local tradition. He points to the benefits that must 
accrue from the closer relationship which has been brought 
about among manufacturing interests which for far too long 
went each its own way to the detriment of all. He sees 
the immensity of the opportunity that awaite the whole elec- 
trical industry, looks beyond the period of the ** American 
danger," and counsels all and sundry to settle down to hard 
work to secure greater production as a means of higher 
efficiency and of establishing British industry on a firm 
foundation throughout the world. We welcome his address 
as that of an optimist who looks ahead, and is well ahead. 


The Electrical 
Industry. 


IT has been brought to our notice that 


The Right to a local authority supplying electricity in 


негее accordance with the terms of a provisional 
Charges for i І 
Electricity. order has recently issued a notice demand- 


ing the payment of increased charges. 
Doubtless the notice was issued pursuant to an order made 
under Sec. 1 (1) of the Statutory Undertakings (Temporary 
Increase of Charges) Act, 1918, which provides that, 
* Where it appears to the appropriate Government Depart- 
ment that the financial position of any undertaking . . . 
has been adversely affected by circumstances arising out of 
the present war, the Department may, if they think fit. hy 
order provide for the modification of any statutory pro- 
visions regulating the charges to be made by the under- 
takers, and of any statutory provisions consequential on or 
supplemental to any such provisions as aforesaid, for such 
period during the continuance of this Act, in such manner, 


Vol. 85, No. 2,187, Остовкв 24, 1919.) THE ELECTRICAL REVIEW. 


515 


and subject to such conditions, as appear to the department 
to be just and reasonable, provided that...” There follow 
certain provisoes which are not material for our present 
purpose. The Act remains in force for two years after the 
end of the war. An order duly made clearly gives the 
right to levy increased charges, but the question which 
arises upon the notice issued by the local speed above 
referred to, is—Can the rate of charge be raised retro- 
spectively ? "The notice in question was issued on September 
Ist, 1919. It stated that ће charges for electricity have 
been increased,” and that the following Tariff will 
take effect as from the date of the reading of the 
meters for the June quarter, 1919.” The new 
charges for lighting and power were then specified. 
We have not seen a copy of the “order” under 
which this notice was issued. Possibly it states that an 
increase may be declared to be retrospective in its operation. 
While the language of the material section appears to be 
wide enough to enable the Government Department во to 
order, we venture to express the view that, unless the order 
so provides, the levy of a retrospective increase would be 
illegal. How could it be justified? It is a matter of 
contract. The consumer agrees to pay so much for energy 
supplied. The quantum payable is ascertained at stated 
intervals when his meter is read. In the case in question 
the consumer was using his lamps, &c., for several months 
in the belief that he was to pay zd. a unit. Не now finds 
that he has to pay z + yd. Had he known that he was to pay 
z + yd. from June, he might have reduced his consumption 
or taken any other available step to reduce his liability. 
No landlord could suddenly announce that he was going to 
increase the rent due for an expired term. Possibly this 
reference to the matter in onr columns may elicit, for the 
benefit of the electric lighting world generally, some 
information as to the usual terms of orders made by *' the 
appropriate Government Department” for the purpose of 
carrying the Act into effect. 


Now that the war is over, and Germany 
is definitely defeated—only under these 
circumstances, it is well to emphasise — 
the German directors forming part of the 
board of the Aluminium Industrie A.G., of Neuhausen, have 
retired from the directorate, as from October 1st, 1919. The 
directors are Carl Chrambach, banker ; Carl Furstenberg ; 
General Consul Eugen Landau; P. Mankiewicz, bank 
director ; and E. Schroeder, engineer, of Dusseldorf. The 
withdrawal of these individuals is said to have been 
prompted by the desire to facilitate the re-acquisition of 
the company's property in France. It will be remembered 
that the company is financially interested in the Société 
Francaise pour l'Industrie de l'Aluminium and the Société 
Anonyme des Bauxites de Frouée, of Marseilles, the latter 
producing crude bauxite and the former turning ont 
calcined alumina. Shortly after the beginning of the war 
both companies were placed under French sequestration, on 
the ground, as was alleged, of German participation in the 
Aluminium Industrie A.G. and the presence of German 
directors on the board. The sequestration still continues 
at the present time, but negotiations are proceeding with a 
view to its removal. We know nothing of the real 
circumstances which dictated the action of the French 
authorities five years ago, but it is obvious that if 
the German directors had desired to assist the Neuhausen 
company in the respect mentioned they would have retired 
long ago, and not waited until the present time before 
handing in their resignations, which, after all, may be 
merely a nominal withdrawal, capable of permitting of a 
resumption of the former state of affairs when conditions 
are favourable for the purpose. At the same time, the 
cause of the Neuhausen company will not have been advanced 
by the violent attack, evidently made on behalf of the 
German directors and the German interests in the company, 
which has just been made by a Frankfort newspaper on the 
French authorities and the French aluminium industry jn 
connection with the maintenance of the sequestration, 


The Neuhausen 
Aluminium 
Industry Co. 


THAT Sheffield is an ever-progressive 
city is a well-known fact. As a 
centre of the iron and steel industry, it 
needs no advertisement, and in the elec- 
trical world its reputation is equally well known, as 
instanced by the enormous growth of its electricity supply 
department, and of the use of electric steel furnaces during 
the war. In spite of its past achievements, however, the 
city is by no means content to rest on its laurels, and a 
watchful eye is kept on innovations calculated to lead to 
increased efficiency and productiveness. .  . 

In this connection we would direct attention to the City 
Council’s recent decision to expend a sum of £100,000 on 
the purchase of electric vehicles to be used for refuse 
collection. Briefly, it is proposed to substitute electric for 
horse haulage, and the total cost of the scheme will be 
spread over a period, which, it is thought, should not be 
longer than six years. | | 

The scheme will require the provision of about 51 
additional vehicles, bringing the total number of vehicles 
owned by the city up to between 60 and 70, and suiteble 
garage accommodation, with complete battery-charging and 
other equipment which such a fleet necessitates, is also to 
be provided. 

ln a report on the matter, an abstract of which will be 
found on another page, Mr. J. A. Priestley, the guperin- 
tendent of the cleansing department, gives it as his opinion 
that only by the use of electric vehicles can the present 
condition of arrears in the collection of house refusé in the 
city be overcome. Moreover, the experience of the past 
four years with electric vehicles has demonstrated that the 
work can be done by their agency more expeditiously and 
economically than by horse haulage. For house-to-house 
collection work the electric vehicle, says the report, cannot 
be approached by petrol motors; steam wagons approach 
more nearly to the electrics in suitability and economy for 
this class of work, but the latter possess advantages in 
noiselessness and ease of manceuvring that are not shared by 
steam wagons. е 

In conclusion, we congratulate the City Council on ite 
decision in this matter; although the initial expenditure 
may appear to be large, it will be the most economical in 
the long run. We are confident that there will be no cause 


Electric 
. Vehicles at 
Sheffield. 


' to regret this step, and that the Council's experience with 


electric vehicles, which has been eminently satisfactory in 
the past, will be no less gratifying in the future. 


IT is interesting, a& the great war 
recedes further and further into the back- 
ground, to observe the machinery of the 
various organisations, which has been at a standstill for 
five years, gradually getting into motion again. We know 
not what is before us, what crises we shall yet have to pass 
through, or what changes may be wrought in the structure 
of society ; but it is our plain duty to “carry on," and to 
lubricate the wheels of progress by every possible means. 
Hence we were glad to be present at the opening of the 
fourth plenary meeting of the International Electrotechnical 
Commission, which was held this week by representatives 
of the Allied and neutral nations, but naturally was not 
graced by the presence of delegates from that country 
which, as one speaker remarked, had always endeavoured 
to dominate the proceedings and to turn them to its own 
advantage. 

The most important item in the agenda was the question 
of the rating of electrical machinery, on which a Special 
Committee sat continuously. This is a matter of vital 
moment to the electrical export trade, and we note with 
pleasure that increasing attention is being given to the 
work of the I.E.C. by the manufacturers of the world, who 
are now co-operating with a view to the preparation of 
standards recognised by all nations. The Commission ів 
doing work of.the greatest value, and we wish all success 
to its labonre, - | КОБ. | 2 


The I. E. C. 
Plenary Meeting. 
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NATIONALISATION. 


Mr. SMILLIE and his friends of the Trade Union 
Congress failed entirely to convince Mr. Lloyd 
George of the desirability of nationalising the coal 
mines in this country, at the Downing Street meet- 
ing held on the 7th inst., to which we referred in our 
notes last week. It may be remembered that the 
ineeting took place at the instance of the Trade 
Union Congress, to demand that the Government 
put into force the nationalisation of mines, as re- 
commended by the majority report of the Sankey 
Commission, and failing a satisfactory reply, the 
Congress is to be summoned together again, to 
decide what steps shall be taken to enforce the 
miners’ demands. Since, however; the Government 
stiffened its back with regard to the railway strike, 
we are inclined to believe that moderate counsels 
will prevail, and we cannot think that in face of 
Mr. Lloyd George’s reply to the deputation the 
Trade Union Congress will be foolish enough to 
back up the extremists to the extent of '' paralysing 
all.industry " by calling a general strike, to force 
the Government to yield to a demand which would 
benefit nobody, but which certainly would damage 
trade and industry in this country, and if persisted in 
would eventually end in disaster. 

The Government propose to nationalise the royal- 
ties and mineral rights, but they have yielded a step 
in the wrong direction when they propose to make 
a deduction from the purchase price, and expend 
the money, as Mr. Lloyd George said, upon im- 
proving the conditions in the mining villages." 
Such legislation as this, in addition to being against 
all British standards of justice, does not do any 
good, and like the minimum wage, and Government 
doles, tends towards the degradation and pauperisa- 
tion of those it is intended to benefit. 

Mr. Smillie, the first spokesman on behalf of the 
miners, made a series of general charges, on the 
question of the Government not fulfilling its pledge 
in regard to nationalisation, and on safety and 
output“; but could not adduce any facts or reasons 
to prove or advance his claim. In effect it was this: — 
The mines are unsafe because they are worked for 
private profit, and the shareholders insist that the 
manager shall give all his attention to output, and 
little or none to the care and safety of the work- 
people; that the mines are not properly developed, or 
inventions made full use of. It is hardly conceivable 
that such utter nonsense could be put forward seri- 
eusly by any intelligent person—let alone by one 
who claims to know what he is talking about. On 
the question of safety the Prime Minister adminis- 
tered to Mr. Smillie a well-deserved rebuke. Under 
the Coal Mines Regulation Act, the miners at each 
pit can appoint two men to examine and report upon 
the general condition and safety of the mine, and 
they can always call upon H.M. Inspector of, Mines 
to have matters put right if they are not satisfied. 
As to development and output, Mr. Lloyd George 
falled to see how the Government could improve 


these matters by nationalising the mines. He 


pointed out the highly speculative character of coal 
mining, and how though it was possible to prove bv 
“ boring ” the presence of coal, after spending huge 
sums of monev, it yet might not be found in paying 
quantity. Mr. Smillie's and Mr. Straker’s remarks 
that the full section of the seam can be obtained by 
boring“ is no answer, as they know, or ought 
to know, that ‘‘faults’’ and other geological 
troubles may and do interfere to such an extent that 
the shafts are.either abandoned or worked without 
profit or even. at- a. loss, in. the. hope of gettin 
through them m 

With regard to strikes. Mr. Hodges suggested 
that under nationalisation there would be “none of 
these spasmedic stoppages ; but at the same time 


t 


he did not accept the view that it ought to be a 
part of the existing law.that when a man went to 
work he could not under any circumstances come 
out on strike.“ In other words, it is to be heads I 
win, tails you lose." On the question of a“ decisive 
voice or an effective voice or effective con- 
trol, in the management of the mines, there seems 
to be some confusion. Mr. Brace said they did not 
want a majority on the boards of control, yet we 
have no doubt that what Mr. Hodges had in mind, 
and what he expects to get is effective control, to 
the exclusion of the management or owners, whether 
present owners, or owned by the State, and he 
thought the Prime Minister must be under a mis- 
apprehension when he suggested otherwise. The 
Prime Minister, too, quite rightly pointed out that 
it did not appear from recent experience that men 
would work more loyally or any harder because they 
were working for the State. Also that municipal 
workmen did not work any better than those of any 
private firm, but rather the reverse. Mr. Lloyd 
George drew attention to the grcat output per man 
in American mines, when Mr. Smillie quickly re- 
torted that this was due to the introduction of 
machinery, but when told that Mr. Hoover tried to 
introduce machinery into the South Wales mines 
and failed owing to the objection of the men, he 
made no reply. Mr. Hodges remarked that it would 
probably be a dispute about the price list.“ This 
is very likely, as it has been a common experience 
for men to refuse any reduction from the cost of 
*hand-getting'' after the introduction of machinery. 
They alone were to reap all the benefits of the use of 
the plant, whilst the owners were to pay for it. Such 
is the miners' idea of right and justice. 

Mr. Lloyd George said the Government could not 
accept nationalisation as demanded by the miners, 
that there would be no advantage to be derived from 
it either for the miners themselves or for all the other 
industries that depended so much upon a cheap 
supply of coal. The Government were prepared to 
nationalise all the mineral rights, and to introduce 
a system of unification of the coal trade by dividing 
it into districts, and giving the miners representation 
on the boards of directors, and further, to institute 
pit committees whereby the miners would have a 
voice in the control of the mine in so far as health 
and safety were concerned. This the miners de- 
clined to accept, and it remains now to be seen what 
further action the Trade Union Congress will take, 
but we do not think for one moment it will go to 
extremes. | | 

Apparently this great question is to be made the 
labour '' plank ’’ at the next General Election, and 
the miners are now holding meetings all over the 
country with the object of influencing public opinion. 
This is quite right and proper, and we are quite sure 
the public will benefit from a full, frank, and free 
discussion of the subject, provided it is carried out 
honestly and fairly. But when we find men like 
Mr. Hodges informing an audience that the miner 
gets 2s. 6d. per ton, for which the consumer pays 
£2 10s., thereby insinuating that £2 7s. 6d. goes 
into the pockets of the shareholders, mine owners, 
and royalty owners, what are we to expect? 

We have every svmpathy with the miner. we wish 
him to have, as everyone does, the very best con- 
ditions, the shortest hours, and the highest wages 
the industry can afford, but in very truth his present 
wages and conditions compare very favourably in- 
deed with those of workers in other industries. To 
а very great extent further improvement lies with 
himself, and a little more individual’ effort would 
easily increase the output bv 15 to 20 per cent., to 
the advantage of the miner and the well-being of this 
great country and Empire. 
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MR. HIRST ON THE POSITION OF THE. ELECTRICAL INDUSTRY. 


AT the luncheon with which the Batti-Wallahs 
opened the winter season on Monday last, Mr. H. 
Hirst, chairman of the General Electric Co., Ltd., 
who was present as guest, gave a brief review of 
some outstanding matters of interest in connection 
with the electricalindustry. Before the war, in com- 
parison with our formidable competitors abroàd, we 
had small disjointed and more or less struggling con- 
cerns. He used to consider that one of the prin- 
cipal causes was free importation, which, while it 
might be good for other industries, meant for the 
electrical industry an unreasonable number of pat- 
terns and types. It meant heavy overhead charges 
‘on small output, depression of prices, and no margin 
for development ot for enterprise. We watched the 
big doings of our competitors abroad, helpless to 


make ourselves felt to any extent. Electrical enter- 


prise was also limited by municipal frontiers which 
meant the creation of small units. with heavy non- 
productive charges, and the manufacturers had to 
produce 40, 50 or 100 types of coinmodity where our 
foreign competitors had to make only three or four 
types. Very considerable overhead charges were 
the result. We must get out of the cramped condi- 
tion of the industry. We might or might not get 
Protection; might or might not get prefererice with- 
in the Empire, good Trade Marks or Patent Acts, 
and super-power stations—the Government would 
do many things for us, but it would not help us 
unless we helped ourselves. The first advice he 
would give for helping ourselves was: we must 
.Work—work very hard—particularly in the elec- 
trical industry, and we must make others work. We 
must realise that the worker to-day claimed more of 
the comforts of life. 
and more leisure, but during the hours when he was 
supposed. to work he must work with highest 
efficiency. Engineers must supply him with the 
brain and the tools to obtain that efficiency so that 
we could get an output which compared. with. the 
output man for man, hour for hour, of other coun- 
tries. In order to supply brain to the worker we 
must think of education. He asked whether it was 
not desirable to standardise education throughout 
the Empire. They had found in the electrical in- 
dustry that we suffered from the absence of big men. 
Mr. Hirst suggested that it would be a tremeridous 
advantage if our system of education were carried 
out on such lines that an elementary schoolboy in 
Form 2 or 3 at Home might continue in Sydney, 
Calcutta or Johannesburg in Form 4 or 5. He 
would particularly like our universities to have such 
standards that a man in his four-year curriculum 
would spend two years of it in the overseas countries 
—Toronto, Melbourne or wherever else he might 
choose. If during their education men were sent to 
those vast territories where they were not hampered 


by tradition, where they would see the opportunities, 


the E of possibilities of development, they 
would create bigger minds and bigger men and bring 
us nearer to the Empire and the Empire nearer to us 
at Home. If this country or the British. Empire 
with its 60 millions was to compete against America 
with 100 millions, and perhaps some day with recon- 
structed Central Empires, then we who were inferior 
in population must work with greater efficiency, 
which meant working in greater units. Working in 
greater units was the best weapon in the fight against 


Не had to have higher wages 


nationalisation. In regard to companies having re- 
cently: increased their capital and the big combina- 
tions and amalgamations which had taken place, this 
movement was not the mere will of the capitalist 
who wanted to push shares; it was only the outcome 
of the search for efficiency. The big work in the 
future would be done not by disjointed specialists, 
but we had to work together, and the specialists had 
to offer their seryices much more to the producer 
than in the past.. Another important reason why 
these big amalgamations were to be recommended 
was that in order to work more efficiently we must 
better control our raw materials. The war had made 
the world: short of raw materials. They must get 
out of paying many intermediate profits. It was 
only the big concerns that could find the means to 
reduce the prices from the real raw material to the. 
finished product, and they would become more 
efficient by working with that aim in mind than if 
they continued in the old haphazard way. He had 
frequently heard little men grumbling that the big 
amalgamations or trusts were going to kill them. 
He was not of that. opinion. He thought that 
the more these big enterprises undertook the more 
they would have to study, the more they would have 
to develop, and the more room would there be for 
little men specialists, little concerns, so long as they 
understood that they had got to work with the 
stream instead of against it. He had been parti- 
cularly impressed by some six or seven men who 
were at present his guests in this country—their 
representatives from Australia, India, China, South 
Africa and other. countries, who said that unless 
England at once delivered the goods, America would 
have it all its own way. They were all frightened of 
it. They all thought when told that we were building 
works and that we should be ready in a year or two 
or three,.that it would be too late.. Mr. Hirst said 
he was fully aware of what was called the American 
danger, but optimist as he always was, he was 
assured that if America booked all the orders there 
was a limit to what America could do, and its limits 
were fixed by natural laws. First of all by over- 
prosperity it would create its own troubles—we saw 
some of them already—but a country could not. only 
be a.creditor country. If America were to supply 
every country with its goods, every country would 
owe America money, and America had not the neces- 
sary purchasing capacity for trade in return. His 
opinion was that the exchange would so go down 
that it would pay other countries to give us a chance 
in three years’ time. This was only a thought which 
he had not heard mentioned, but too many people 
seemed to be frightened the moment a bogey was 
raised. Mr. Hirst closed with a few words of en- 
couragement. Never had there been such a chance 
for the electrical engineer as tbere was at present. 
He saw before him the development of electrification 
of railways and waterways, and of electrometallur- 
gical and electrochemical industries, and he remem- 
bered the work done on the electric valve in connec- 
tion with telephones and wireless during the war. 
There was a big catalogue of work to be done, and 
every Batti-Wallah ought to have at least £5,000 a 
year in five years' time. bt 5 
Among the later speeches was one by General Sir 
Newton Moore, who had recently been on a visit to 
South America and the United States. He referred 
to the troubles with which America was faced, and 
emphasised the importance of our bringing down the 
cost of food. We paid 64d. to Australia for beef 
which cost the consumer 2s. here. If we produced 
mantifactures for export so that the food-carrving. 
ships need not go out in ballast we could greatly 
reduce the cost of freight on incoming food. | 
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. THE “FUEL OF THE FUTURE” AND THE GAS COMPANIES. 


So widely has the British Commercial Gas Associa- 
tion announced to the public that gas is the fuel of 
the future because it returns to the consumer some 
70 or 80 per cent. of the actual heat value of the 
coalas gas, coke, or tar products, and so saves the 
nation's coal supply, while the electricity super- 
stations will only give 20 per cent. of the heat value 
of the coal used, that it is necessary, for the safety 
of our coal supply, that everyone should be able 
to see clearly whether this is so or not. 

The calculations necessary to do this are not very 
intricate, and once they are placed before the public 
should be easily understood. All the figures used 
have been supplied by the Gas Light & Coke Co., 
the South Metropolitan Gas Co., and the British 
Commercial Gas Association. The former only 
supplied figures under extreme pressure, and in 
some cases the figures are of doubtful reliability, 
while in others there is a distinct intention of avoid- 
ing the point, and to mislead. For instance, the 
obvious intention of the questions (2) and (3) below, 
is to find how much heat is wasted in the oven. The 
Gas Light & Coke Co., in their replies, endeavour to 
make it appear that no heat at all is wasted, but the 
statement of the amount of heat necessary to cook 
meat is entirely wrong. The amount of heat neces- 
sary 1s about 600 B.TH.U. per pound; the amount 
of heat developed by the gas used by the South 
Metropolitan in their very conservative estimate of 
10 minutes at full heat (60 cu. ft. per hr.), and then 
a quarter of an hour for every pound at one-third, 
would give an average of over 3,000 B.TH.U. per 
pound for a 7-lb. joint, so that the Gas Light and 
Coke Co.'s figure does not even represent the actual 
heat passed into the oven. The figures spoken of 
as the British Commercial Gas Association's are 


takén from a lecture of Sir Dugald Clerk, which 


has been published by them for propaganda pur- 
poses. 

The obvious intention of the advertisement is to 
delude readers into the belief that they are really 
obtaining as usable heat some 70 to 80 per cent. 
of the heat value of the coal; if this can be proved 
incorrect on their own figures, the gas companies 
have been convicted on the very best case they can 
put forward, and it 1s only a fair presumption that 
the case is really far worse, and that figures whose 
truth is doubtful have been doctored in the same 
way. 

For the benefit of those who are not acquainted 
with the terms used in the science of heat, a few 
words of explanation of those whose use is unavoid- 
able must be added. A British thermal unit 
(B.TH.U.), also spoken of as a heat unit, is the 
amount of heat necessary to raise one pound of 
water I deg. F., and is the standard by which heat 


is measured in this country. The calorific value of 


a substance is the amount of heat energy which 
it contains, and is given in B.TH.U. It is also 
useful to know that four pints of water weigh five 
pounds, and therefore require 5 B.TH.U. to raise them 
i deg. F.; or if the water were at 4o deg. F., they 
would require 860 B.TH.U. to boil. 

Questions submitted to the British Commercial 
Gas Association and forwarded by them to the Gas 
Light & Coke Co., and their answers with annota- 
tions from the South Metropolitan and British Com- 
mercial Gas Association, here follow. 


QUESTIONS. 
(1) What is the calorific 
value of gas? | 
(2) What is the estimated 


Gas лант & COKE Co. 
480 B.TH.U. per cu. foot. 


From 1,000 to 1,500 B. TH. U. 


amount of heat required to per lb. 


roast a 7-lb. joint? 

(3) What is the actual con- 
sumption in cu. ft. of an oven 
in cooking a 7-lb. joint? 


(4) What is the amount of 


Divide B.TH.U. required by 
480. This gives consumption 
in cu. ft. 

SOUTH METROPOLITAN. 

10 min. at 60 cu. ft. per hr. 

13 hr. at 20 per hr. 


BRITISH COMMERCIAL GAS 
ASSOCIATION. 

When coal is converted to 
gas 25 heat units per 100 in 
coal becomes gas. For every 
hundred heat units employed 
at the gas works 3.4 can be 
applied in the oven. 


From 3} to 4 cu. ft. 


gae required to boil a 4-pt. 
M it the water is 40 deg. 

(5) What is the amount of 
coke necessary to boil 20 gall. 
of water from 40 deg. F.? 

(6) What is the amount of 
coal gas which is obtained froni 
1 ton of coal? 


4.8 lh. 


Not answered. 


(7) What 1з its calorific Not answered. 
value? 
(8 What is the calorific 13.000 B.TH.U. per lb. 


value of coal used? 

(9) What is the amount of 
mixed gas delivered to the 
public for every ton of coal 
destroyed ? 

(10) What із 
value? 

(11) What is the amount of 
coke obtained from one ton of 


coal | 
(12) What is its calorific 
value? 


15.000 cu. ft. 


its calorific 480 BTH. U. per cu. ft. 


8 cut. 


19,000 B.TH.U. per Ib. 
tween 10,000 and 11,000). 

The replies to questions 9 and 11 are stated 
by the Gas Light and Coke Co. to be fair figures 
when taken in combination. The. neglect to answer 
questions 6 and 7 is easily understood. In the first 
place, it would have allowed a check to be made on 
the calorific value of the mixed gas, and secondly. 
it would have given away the amount of gas whicn 
was added. The gas added is called water gas, and 
this contains about 30 per cent. of carbon monoxide, 
which is deadly poison, in addition to the 6 per cent. 
which is already contained in the coal gas, so that 
if equal quantities of the coal gas are taken, 18 per 
cent. of the gas delivered to the consumer is a deadlv 
poison; but really it doesn't matter, as your death 
is not likely to be attributed to the gas in your oven, 
particularly while the gas companies keep mum. 

If it is assumed that a gas company has a ton of 
coal to convert into gas, it will be seen that 3.4 cwt. | 
of coke are required for heating it, and this can onlv 
be obtained as the result of former conversions. 
It is necessary to find how much coal has been 
destroved to make this 4 cwt. of coke, and also how 
much gas has been obtained, so that due allowance 
can be made. It can be assumed that 12 oz. of coke 
and 82 oz. of coal fell to earth from one of the 
planets, thus saving our national supply, and were 
picked up by an enterprising individual, who com- . 
menced the manufacture of gas. He used the 13 oz. 
of coke to heat the 8? oz. of coal, and obtained, as 
a result, 33 oz. of coke and 3.666211 cu. ft. of gas. 
He then purchased 173 oz. of coal and heated that 
with the 34 oz. of coke. From this operation 
he obtained, 7 oz. of coke and 7.442422 cu. ft. 
of gas. He continued operations till he found 
that, as the result of one baking, he had 4 cwt. 
of coke, and he had then stored up 15.000 cu. ft. 
of gas—while he had used one ton of coal. He 
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now proceeds to take a ton of coal, and receives 
15,000 cu. ft. of gas, and 8 cwt. of coke, so that 
having destroyed 2 tons of coal, he has, in their 
place, 30,000 cu. ft. of gas, and 8 cwt. of coke. 
Unfortunately, the whole of this coke is not available 
to the public, as about one-third must be kept in 
hand for future bakings. Thus there is available 
to the public only 30,000 cu. ft. of gas and боо lb. 
of coke, which represents, in heat units, 14,400,000 
B.TH.U. inthe gas. Over the value of the coke there 
is a difference of opinion between the two largest 
makers, but it is unnecessary to take advantage 
of this, and the mean (11,000 B.TH.U. per lb.) will be 
taken. . The coke then is equal to 6,600,000 heat 
units. The coal is equivalent to 13,000 B.TH.U. per 
1Ь., so the destruction of two tons means the destruc- 
tion, or conversion, of 58,240,000 heat units. If 
only 21,000,000 are obtained from this, it is obvious 
that even before the gas and coke leave the gas 
works, there is only 36 per cent. of the original 
heat value left instead of 70 or 80 per cent. 

The gas company having lost some 64 per cent. 
of the heat, it is now the turn of the consumer to 
lose still more. It will be seen from the questions 
and answers above that Sir Dugald Clerk says that 
for every 100 heat units employed at the gas works, 
3.4 can be applied in an oven. He has already said 
that every 100 heat units at the gas works produces 
eas containing 25 heat units, so that this statement 
means that, if gas containing 25 heat units is burnt 
in an oven, 3.4 units are usefully employed, the 
remainder going up the flue and being wasted in 
other ways. In other words, the oven has an ећ- 
ciency of 13.6 per cent. | 

To boil four pints of water from 40 deg. F. re- 
quires 860 heat units, or, if allowance is made for 
the kettle, goo heat units. The Gas Light & Coke 
Co. say 34 to 4 cu. ft. are necessary, which, taking 
their value for gas, means from 1,680 to 1,920 heat 
units. The average being 1,800, it will be seen that 
half the heat is wasted, or the gas ring has an effi- 
ciency of 50 per cent. 

In practice, about the same amount of gas is 
burned in the oven as in the gas rings, so that for 
every IOO cu. ft. passing through the meter, 50 go 
to the oven, and of these 6.8 are usefully employed, 
while so go to the boiling rings, and of these 25 
are usefully employed. That is, the gas can be 
burned with an average efhciency of 31.8 per cent. 
'l'his being the case, the 14,400,000 heat units con- 
tained in the gas are only equal to 4,579,200 heat 
units efficiently applied. 

A coke boiler can be used according to the Gas 
Light & Coke Co. with an efficiency of 60 per cent.; 
if that is correct the 6,600,000 heat units in the 
available coke are equal to 3,960,000 heat units efli- 
ciently applied. 

In all, then, the destruction. of coal worth 
58,240,000 heat units has enabled 8,539,200 to be 
used. That is, the 70 or 80 per cent. promised to 
the consumer has dwindled down to 14.66 per cent. 
when put to practical use. Even this figure, low 
though it is, does not represent anything like the 
worst, and probably real, figure. It has been as- 
sumed throughout that the whole of the gas com- 
panies’ products are utilised, but to pretend that 
any large increase in the use of gas would mean a 
correspondiny increase in the use of coke, is merely 
to imitate the ostrich, and bury one’s head in the 
sand. 

The consideration of the tar products has not been 
undertaken, because they only contain 5 per cent. of 
the original heat, and only a very small proportion 
of them are used, or can be used, for that purpose, 
nor are any figures available as to the efficiency 
with which they can be used. Further, the tar oil 
has a lower calorific value than the mineral oil, and 
therefore a lower efficiency. The tar products are: 


Benzine and its homologues, from which the aniline 
dyestuffs are obtained, carbolic acid and picric acid, 
naphthalene and pitch, so that it can be seen that 


the amount of heat used as heat contained in these 


is negligible. боо. 

The gas companies say that the maximum effi- 
ciency to be obtained from the electricity super- 
stations is 20 per cent. Accepting this figure, from 
58,240,000 heat units contained in two tons of coal, 
11,648,000 would be passed along the wires to the 
consumer. 


An electric oven uses from go to 95 per cent. of | 


the heat passed into it, not wasting more than from 
S to IO per cent. Electric kettles, saucepans, &c., 
have an efficiency of about 97 per cent., the only 
loss being that of radiation, which is unavoidable 
by any method of heating. If an average efficiency 


of 9o per cent. is assumed, it will be well within. 
the mark. Thus the 11,648,000 heat units are equiva- 
lent to 10.543,200 efhcient heat units, or 18 per 


cent. of the original heat value of the coal. 

It is evident, then, that if only 14.66 per cent. is 
the greatest amount that we can use of the heat in 
the coal that the gas companies destroy, against the 
18 per cent., a very low estimate, which we get when 
using the products of the electricity companies, 
every sd. paid to the gas companies for Las at a 
price of 4s. 2d. per 1.000 cu. ft. means a loss to the 
national coal supply of 5 №. of coal. 


THE ELECTRICAL CONTRACTORS' 
ASSOCIATION (INC.). 


ON Wednesday last week, at the Tinperial Restaurant, Regent 
Street, S. W., the Electrical Contractors’ Association (Incor- 
porated), the N. E. C. T. A., Ltd., and the National Federate | 
plectrieal Association held their first annual dinner since the 
outbreak of war. The president, Mr. H. J. Cash, was in the 
chair, and in addition to members and their friends, there 
were present representatives of many other branches of the 
electrical industry, including Mr. C. Н. Wordingham, C. B. E., 
past-president, and Mr. Roger T. Smith, president of the In- 
stitution of Electrical Engineers, Messrs. Ll. B. Atkinson, 
J. S. Highfield, P. F. Rowell, A. P. Trotter, A. C. Cramb, 
H. G. Purchase, M.P., R. Tweedy Smith, E. G. Wansbrough, 
T. Roles, L. Gaster, J. W. Beauchamp, and F. B. О. Hawes. 
Amongst the members present were Messrs. R. G. Tyler, S. Н. 
Webb, W. Cross, and A. E. Chesters, and Mr. L. G. Tate 
(general secretary). 

After the loyal toast, put by the chairman, Mr. Wansbrough 
proposed '' The Allied Associations and Honorary Officials.“ 
conveying fraternal greetings from the Cablemakers' Associa- 
tion, and congratulating the associations on the power and 
influence which they had so quickly attained. Mr. Tweedy 


Smith, the first honorary Fellow of the Association, in his 


reply, identified the N.E.C.T.A., the N.F.E.A., and the E. C. A. 


respectively with the body, soul, and spirit of the electrical ' 


installation industry; he pointed out that the E.C.A. had in a 


very few years done away with the old spirit of trade jealousy 


which prevailed before its inception, the N.E.C.T.A. had 
shortened the distance from the manufacturer to the con- 
sumer and fostered goodwill between manufacturer and con- 
tractor, and the N.F.E.A. was developing a spirit of coim- 
radeship between employer and employe. | 


Mr. Cross, proposing " The Guests," advocated closer co. 


operation between the various electricul associations, and 
welcomed the broader views with regard to the functions of ' 


the Institution of Electrical Engineers which had prevailed 
in recent years, especially under Mr. Wordingham; it had 


taken а more prominent p in the commercial and practical 


side of the industry, to the great benefit of the latter. The 
liluminating Engineers’ Society had been of great assistance 
to contractors; the I.M.E.A. and the Associated Supply Co.'s 
would find the contractors useful to them as unpaid can- 
vassers and in negotiations with consumers, the B. E. A. M. A. 
if it would give contractors better terius than consumers, 
would command their cordial support; the Cablemakers’ Asso- 
ciation had done good work in maintaining the quality of 
British cables, and the new plan of designating cables bv 
sectional areas was very welcome, while the statement of 
prices per 1,000 yd. instead of per mile would save a vast 
amount of calculation; and lastly, the E.D.A., the baby 
association of the industry, would do good work in advertising 
the advantages of electricity. In his reply, Mr. Roger T: 
Smith said that it would take a long time to return to 
normal conditions, but he had noticed that sport was imme- 
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diately resumed where ii left off; the &portemanship of our 
soldiers had won the war, and he was certain that they could 
count on the sportsmanship of the workers, provided that the 
employers were sportsmen too. Mr. J. W. Beauchamp also 
replied, and said that he had been greatly impressed by the 
unity and the influence of the Association. The contractor 
Bold ''outlets," which were indispensable to the supply man; 
he had worked both with and without trading powers, an 
while in the early days these were necessary, that was not 
the case to-day, provided that the contractors would carry on 
ibe work of development unchecked. 

Mr. Cash, proposing ''The Electrical Trades Benevolent 
Institution,“ of which he was president, explained the objects 
of the institution, and commended them to the audience, 
suggesting that members of their staffs should be urged to 
join as members. As a guide to the amount of subscriptions, 
he proposed that they should think of a number, add 10s. 9d. 
or 21s. 6d., multiply by 53, and divide by 47, and add 123 per 
cent. war bonus! Mr. Hawes, secretary of the E. T. B. I., in 
reply, referred to the exceptional abilities of the president, 
backed by the Association, to secure a good list of subscrip- 
tions, and exhorted the guests to support the festival, besides 
obtaining new members. Mr. S. H. Webb proposed the health 
of the chairman in eulogistic terms, and referred also to the 
valuable work done by his predecessors, Messrs. W. Cross 
and Rawlings; the toast received musical honours, and the 
chairman briefly acknowledged the compliment. 

An entertainment was provided under the direction of 
Mr. E. Halford, and the function was thoroughly successful 
and enjoyable. 


ELECTRIC VEHICLES AT SHEFFIELD. 


SHEFFIELD Corporation has had under consideration a scheme 
for the utilisation of electric vehicles for the collection of 
house refuse. We abstract below Mr. J. A. Priestley’s (super- 
intendent, cleansing department) report on the matter to 
the Health Committee, which has been adopted by the City 


. Council, and from which it will be seen that the estimated 


expenditure is about £100,000. 

The present condition of arrears in the collection of house 
refuse in the city, and the rearrangements necessary in the 
organisation of the department consequent upon the estab- 
lishment of the 47-hour working week, make this an oppor- 
tune moment for considering the future policy of the 
departinent in relation to equipment for the collection and 
disposal of house refuse. The existing congestion has been 
brought about by a number of contributary causes, some of 
which conditions are not likely to recur, and the advent 
of warmer weather and consequent reduction in the amount 
of refuse to be collected will improve the situation during 
the summer, but next winter will see a recurrence of the 
trouble unless steps are now taken to put the department 
in a position to cope at once, and thoroughly as it arises, 
with the extra work which the winter season entails. It 
is as vet impossible to speak definitely of the effect of the 
47-hours’ week, but on the present basis it would require an 
addition of four motors or 12 horses and wagons. 

The renewal of privy conversion work will also necessitate 
additional equipment, and for two reasons. The cleansing 
of privies requires the loading of refuse from the street into 
the wagons, and a load can be filled in а comparatively short 
time, whilst in bin refuse collection the material is carried 
out and loaded direct into the wagons, which have to travel 
from house to house and wait for both collection and Joading 
of the refuse The result is that the ratio between privy 
refuse and bin refuse collection is about as 5 to 3, and 
allowing for the reduction of material to be moved, the con- 
versions will require an increase of 25 per cent. in the 
vehicles employed on the work. At present privy cleansing 
work is done at night, and almost entirely by electric motors, 
which are used both on day and night shifts. Bin collection 
is done by day only, and for many reasons it is considered 
that this practice should not be altered. The effect of con- 
version will be to reduce night work, and to prevent the use 
of motors on two shifts, and additional motors or horses will 
be required, corresponding to tbe night work discontinued 
plus 25 per cent. As seven motors and seven horses are now 
employed on privy cleansing work, the completion of con- 
versions will necessitate at least an additional eleven motors 
to meet this change over. 

It has been practically impossible during the war to incraese 
equipment, the result being that the present equipment is 
only equal to ordinary conditions, and there is not sufficient 
elasticity to deal with pressure periods. 

The experience of the past four vears with electric motors 
in the collection of house refuse has been eminently satisfac- 
tory, and has demonstrated that the work can be done bv 
their agency more expeditiously and economically than by 
horse labour. For house-to-house collection work the electric 
vehicle cannot be approached by petrol motors. Steam 
wagons approach more nearly to the electrics in suitability 
and economy for this work, but the latter possess advantages 
in noiselessness and ease of mancoeuvring that are not shared 
by steam wagons, and require also the services of one man 
only, and he not necessarily a ekilled man, to drive them. 


Since electric vehicles were introduced in Sheffield the 
fleet has been added to so as to compensate for the wearing 
out of the horses engaged on refuse collection, but no surplus 
vehicles have been obtained. With greater facilities for ob- 
taining delivery of motor vehicles, it is desirable that the 
policy of the department should now proceed on eettled lines, 
and that horses should be replaced as rapidly as possible by 
electric vehicles. To collect the total quantity of refuse by 
electrics will require about 60 vehicles, or allowing a 10 per 
cent. margin to cover breakdowns, 66 vehicles would be neces- 
вагу. There are at present 12 vehicles in use and three on 
order, and the full programme would therefore require the 
provision of 51 additional machines. Garage accommodation 
is available for the existing vehicles, and by conversion of 
stables not now fully occupied provision can be made for a 
small number of additional machines, but the garaging of 
60 to 70 vehicles will necessitate the erection of a properly 
designed and equipped building for this purpose, a suitable 
site for which is available. For charging the batteries of this 
number of vehicles three 100-kw. motor generators would be 
required in addition to the present charging facilities, and as 
a stand-by machine is imperative, four generators of this 
capacity should be provided. Cbarging panels, switchboards, 
measuring instruments, &c., would also be required in propor- 
tion to the vehicles, and it is estimated that the total cost 
of the equipment as described would be about £100,000. 

The process of substitution should proceed regularly and 
systematically, but could be spread over a period, which, 
having regard to the age and condition of the major number 
of the horses, should not be longer than six years. 


THE LE.E. VISIT TO HOLLAND. 


AT the invitation of the Society of Directors of Electricity 
Works in the Netherlands, of which Mr. J. G. Bellaar Spruyt 
is president, & deputation representing the Institution of 
Electrical Engineers visited Holland from the 21st to the 28th 
of September. | | 

The deputation comprised Mr. C. Н. Wordingham, C.B.E. 
(president), Mr. Li. B. Atkinson, Mr. G. Balfour, M.P., Sir 
T. O. Callender, Mr. B. Drake, Mr. W. W. Lackie, C.B.E., 
Dr. E. W. Marchant, Mr. C. P. Sparks, Mr. W. B. Wood- 
house, and Mr. P. F. Rowell (secretary), and was accompanied 
by Mr. G. H. Parr, of the Department of Overseas Trade. 

The visit was of great interest to all members of the de- 
putation, and owing to the kindness of their hosts and the 
excellent arrangements made, a very large part of the country - 
was seen, numerous electrical and other works were visited, 
and matters of more than engineering interest were discussed. 

The rapid progress of electrical undertakings in Holland 
is facilitated by the existence of a standard frequency of 
50 eveles. Each province has a supply of electricity distributed 
by overhead lines. Compulsory wayleave powers have facili- 
tated this method. All generating stations are or are being 
interconnected. The development throughout the country 
embraces not only the towns and manufacturing industries, 
but also the rural districts, where electric pumps are super- 
eeding windmills. 

From the point of view of coal supply, fuel, economy and 
increase of output will make Holland practically self-support- 
ing, In spite of the fact that the industrial undertakings are 
now paying ten times as inuch for coal as they did before 
the war. 

Dutch electrical engineers relied in pre-war days upon 
German machinery for their stations, though a considerable 
amount of British cables has been laid. During the war, 
however, the Dutch Stork Co., in collaboration with 
Brown Boveri, of Switzerland, has produced very satisfactory 
turbo-sets, whilst other firms are specialising in small plant 
such as motors. The Dutch cable factory at Amsterdam 
appears at present to be supplying only smaller wires for in- 
ternal installations, &c. 

The low rate of exchange of the mark is enabling Dutch 
buyers to obtain much more favourable prices from German 
manufacturers than from our own, and at present this differ- 
ence may even amount to 20 per cent. Аз far as quick de- 
liveries are concerned, British manufacturers could probably 
get the orders; particularly if they could state their price c. i. f. 
at a Dutch port. 

The general impression gained by manufacturers who took 
part in the visit was that it would probably be a wise policy 
to endeavour to set apart some proportion of their manu- 
facturing facilities to supply the Dutch market, and create a 
position there at a time when the conditions are more favour- 
able for doing so than they ever have been in the past, or 
possibly are likely to be in the future. 

In Amsterdam electricity works three-phase current 18 
generated at a pressure of 10,000 volts by means of steam 
turbines and water-tube boilers. Further extensions are in 
progress, and the deputation was much interested in the 
details of construction and operation of the station. 

Particulars of the extraordinary development of electricity 
supply in Amsterdam were furnished by Dr. Lulofs. Out 
of 140,000 houses, 110,000 are provided with electric light. 
In pre-war days only 30,000 were connected. Additional con- 
nections are being made at the rate of 500 a month. 
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At a dinner at the Hague, Mr. H. Doijer, president of the 
electrical section of the Royal Institute of Engineers, in sum- 
marising & comparison of our business methods with those 
of Germany, pointed out that among the electrical machinery 
in Holland, ri re articles played an unimportant , 80 
or 90 per cent. being of German or Swiss origin. He said: 
. *'* Your tendency to good workmanship of electrical articles is 
on an average more pronounced than that of the German 
and Swiss firms, but their policy of manufacturing in large 
quantities is superior to yours, which makes their products 
less expensive. Your knowledge of electrical materials is more 
profound than that of your competitors, but their faculty and 

acility to calculate is more at the fingers’ ends of their 
average man, enabling them, with all the dangers attached 
to it, to approach nearer to the minimum allowable dimen- 
sions of material, which makes their articles again a little 
cheaper. Your insight into the difficult electrical engineering 
prob is in my opinion superior to theirs, but their 
organisation to introduce their products over here is certainly 


'* CABLES ” (OVERHEATED !) MR. G. Barrovn, M. P., 


| on STILTS! 
more systematised than yours. To express it in a few words, 


you excel in the character of the individual, your competitors 
excel in the organisation of the masses. And to finish up, 
did not they induce our young electrical engineers to live 
with them in Germany and Switzerland in their factories and 
offices, inspiring them after & few years to return to Holland, 
imbued more or less with their interpretation of electrical 
problems? . . . If you want to improve in your favour the 
balance of poe electrical articles among the countries 
surrounding Holland, you will be perfectly welcome, and 
you will have our best wishes.“ 

Various public and private works in Amsterdam were 
visited, as well as the Hague, Scheveningen, the State coal 


MR. C. P. Sparks MAP-READING. 


mine '' Emma," Groningen and Zoutkamp, and at Apeldoorn 
the deputation was received at Het Loo by the Queen and 
her consort. 

The present output of the Dutch coalfield is four million 
tons a year, of which approximately one-half is produced by 
the State mines, the other half by private enterprise. It зя 
anticipated that in the near future some eight million tons will 
be produced. During the war a neighbouring deposit of 
lignite was utilised for power production, and this was still in 
use. 

The central station at Groningen supplies the town and 
the province, and in addition supplies in bulk the province 
of Friesland. "Transmission, as elsewhere, ig at 10,000 volta 
bv means of overhead cables, but a 50,000-volt line ig in course 
of construction. Distribution is at 9,000 volts and 880 volts, 
the neat design of the overhead distribution being particularly 
noteworthy. The electric railway from Rotterdam to the 
Hague is an example of the high-preasure 4.0. system. the 
overhead contact wires being at & pressure of 10,000 volta. 


Summarising the impression gained, it ap that the 
rapid development of electricity supply will call for conwider- 
able extension of the generating stations and transmission 
systems, in which British manufacturers should take their 
part. The development of electrical manufacturing undertak- 
gs in the country is growing, but apparently not so rapidly 
da the demand for plant. МАР 
The extensive distribution in rural districts by means of 
overhead lines is made possible by the lenient regulations as 
to the method of construction, and by the compulsory way- 
leave powers possessed by the supply authorities. г 
Electric power supply is placed in an advantageous position 
by the high price of fuel; the national resources of coal are 
not great, and peat, though extensively used domestically, is 
of little present value for power purposes. | 
Everywhere was evidence of the closest co-operation between 
the supply authorities, companies, municipalities, and provin- 
cial authorities and in industries associated with agriculture. 
Mr. Wordingham (to whom we are indebted for the accom- 
panying enapshots) summed up the matter in his con- 
cluding speech at Groningen in the words, Co-operation ia 
the keynote of the country. 


THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION. 


THE International Electrotechnical Commission has not held 
any meetings during the war, although it has successfully 
maintained its central organisation intact. Now that peace 
has come again, reconstruction is occupying its attention, 
and in order to make quick progress, in epite of the difficul- 
ties of transport, it was decided to hold a meeting in London. 
This meeting was opened on Monday last at the Institution of 
Civil Engineers, Great George Street, S.W.1, by M. Maurice 
Leblanc, the president of the Commission, 18 countries being 
represented by some 52 delegates. | 
Sir Richard Glazebrook, C.B., in welcoming the foreign 
delegates on behalf of the British National Committee of t 


MONSIEUR MAURICE LEBLANC, | 
President of the International Electrotechnical Commission. 


Commission (of which he is president), regretted the fact 
that Mr. A. J. Balfour, who had addressed the delegates in 
1908, was unfortunately unable to be present on this occasion: 
he had, however, written expressing the keenest interest in 
the work, and it was Sir Richard Glazebrook’s hope that he 
might yet be with the delegates before the close of their 
meetings. "E 

Sir Richard Glazebrook then referred to the pioneer work 
in electrical standardisation carried out by the Electrical 
Standards Committee of the British Association, of which for 
many vears he had acted as secretary. This work had been 
international in its character, and had laid the foundation 
for the industrial euperstructure which the Commission wae 
now endeavouring to complete. In Great Britain the British . 
Engineering Standards Association was responsible for elec- 


TR? 
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“weal standardisation, and overlapping of effort was entirely 
Aided by the fact that the Sectional Electrical Committee 
of the Association Was, ipso facto, the British section of the 
International Commission. 

Mr. Roger Smith, president of the Institution of Electrical 
Engineers, also extended a very hearty welcome to the foreign 
delegates, and Mr. A: R. Everest, on behalf of the British 
Electrical and Allied Manufacturers’ Association, joined with 
the previous speakers in offering the industry's cordial greet- 
ing to the eminent electrical engineers present. The general 
secretary, Mr. C. le Maistte, réud a letter from Col. Crompton 
expressing his great regret at his unavoidable absence. 

The president of the Commission, M. Maurice Leblanc, 
thën gave an interesting address, in the course of which he 
referréd to the fact that the Commission owed its inception 
to the Chamber of Delegates at the St. Louis Congress in 
1904, at which Col. R. E. Crompton, C.B., had initiated the 
movement. He mentioned the fact that the late Lord Kelvin 
had been the first president, and referred to the losses which 
the world of science and electrotechnics had sustained through 
the passing away of Dr. Silvanus Thompson, F. R. S., Prof. 
Gerard, of Belgium, Mr. W. Duddell, F.R.S., Prof. Jona, of 
Italy, and Mr. Von Krogh, of Norway. He paid a solemn 
tribute to the memory of the great men who had laid down 
their lives during the war—not only at the front. In the 
interval since 1913, he said, Mr. le Maistre had done in- 
valuable work in keeping the Commission together. 

‘He also spoke of the great problems of reconstruction which 
lay before the electrical industry of the world, and mentione4 
the surprise it had been to him to realise how quickly his 
beloved country, France, had, during the war, become a 
national workshop; he felt sure that they would be able to 
turn the experience they had gained through the inanufac- 
ture ‘of munitions to the manufacture of the engineering 
appliances required in everyday life. Intensive production 
must be continued, and must be regulated by the State in 
the interest of the community. Altruism must take the place 
of egotism. He referred to the tremendous sacrifices which 
had been made by the allied nations to obtain the great 
victory, and hoped that in the future those who had suffered 
would, in some proportion, obtain the freedom and better 
conditions for which they had fought. He wished the Commis- 
sion every success in the work which lay before it, the most 
nnportant item of which was, the establishment of an agreed 
basis for the coniparative rating of electrical machinery and 
apparatus. 

Mr. C. Н. Wordingham, C.B.E., the immediate past-pre- 
sident of the Institution of Electrical Engineers, replied to 
the address, and expressed the pleasure they all felt at having 
as their president an honorary member of that Institution. 
He remarked that while the allied nations had suffered most 
gnevously in the war, the neutral nations, a number of 
which were represented at that meeting, had also suffered 
very severely. He felt sure that the glorious nation of which 
the president was the honoured representative would be 
unsurpassed in the period of reconstruction as it had been 
unsurpassed in the war. 

Signor Guido Semenza, past-president of the Italian Associa- 
tion of Electrical Engineers, and one of the founders of the 
Commission, in thanking the British Committee for its wel. 
came, expressed on behalf of the foreign delegates the pleasure 
it was to them all to be present, and to take part in what 
he felt was work of iminense importance to the future wel- 
fare of the electrical industry of the world. 

Dr. C. O. Mailloux, president of the United States Com- 
трее, who through his linguistic ability had from the very 
inception of the Commission been of the greatest service to 
the movement, acted as interpreter during the proceedings, 
and at the close of the sitting, on behalf of the American 
delegation, suggested that the next meeting of the Commis- 
sion should be held in the United States of America, whero 
hé-knew the delegates would be certain of receiving a very 
hearty welcome. 

Monsieur Brylinski, president of the French Committee, 
supported Dr. Mailloux's suggestion, and at the plenary meet- 
ing held on Wednesday this proposal was considered. 

following is the list of delegates present at the meeting: 

Australia: Mr. G. H. Knibbs, C.M.G. 

Belgium : M. E. Gevaert, M. le Prof. A. Halleux. 

Brazil: M. M. de Oliveira. 

Canada: Mr. A. P. Trotter. 

Chile: Eng. Com. Dot Roman Suarez, Eng. Lt. Migueles. 

Denmark: Prof. Absalon Larsen. 

France: M. E. Brylinski, M. P. Boucherot, and M. David. 

Great Britain: Sir Richard Glazebrook, C.B., Mr. F. M. 
Chapman, Mr. J. E. Edgecombe, Mr. A. R. Everest, Mr. C. 
Rodgers, Dr. A. Russell, Capt. Н. R. Sankey, C. B., R. E., 
Mr. C. P. Sparks. Capt. J. Slee, R. N., Sir Wm. Slingo, Mr. 
R. T. Smith, Mr. A. J. Stubbs, Mr. C. H. Wordingham, C.B.E. 

Holland: M. Barnet Lyon, M. le Dr. de Haas. 

India: Mr. Maurice G. Simpson. j 

Italy: Signor Guido Semenza, Prof. Morelli. 

Japan: Mr. Motosuke Kasuda, Mr. Motoo Uchisaka. 

Mexico: Senor Ing. D. Arturo Pani. ' 

Norway: Eng, J. C. Holst. 

Poland : M. Czainomski. "P "TE 

Portugal: Col. J. Lucas, Mr. E. & Jane. 

Switzerland: Mr, Huber-Stuekar, Mr. A. de Montmollin. 

United States of America: Dr. C. O. Mailloux, Messrs. 
Burke. Hobart, Chubb, and Kemble, ... ! | 
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The following members of the British National Committee 
were also ‘present :— | | 

Lieut.-Col. Robertson, R. B., Mr. J. Н. Bowden, Mr. W. 
MeClelland, Prof. T. Mather, Mr. W. M. Mordey, Mr. G. 
Scott Ram, Mr. W. R. Rawlings, and Mr. P. Е. Howell. — 

On Tuesday evening the meinbers of the Commission 
were entertained at dinner by the president aud members of 
the British National Committee of the I. E. C., the president 
and Council of the Institution of Electrical Engineers, and 
the chairman and Council of the British Electrical and Alhed 
Manufacturers’ Association at the Connaught Rooms. Sir 
Richard Glazebrook occupied the chair, and was supported by 
шапу distinguished members of the electrical industry. 

After the toast of The King" had been honoured, the 
CHAIRMAN proposed the health ot The Rulers of the Nations 
Represented,” making a special reference to the illness of Pre- 
sident Wilson. He then outlined the history of the Cominis- 
sion from the beginning, pointing out that the British Engi- 
neering Standards Committee under the guidance of Sir John 
Wolfe Barry had laid the foundation upon which the Сош- 
mission Was based, when Colonel Crumpton, the real father 
of the LE.C., brought the work of the committee before the 
Congress at St. Louis. In 1908 the Conunission. was wel- 
comed by Mr. A. J. Balfour with wise words of encourage- 
ment. It received Government recognition. at Turin in 1911, 
and at the meeting in Berlin in 1913 valuable work was accom- 
plished, which was now being completed, The Commission's 
work on copper had been approved throughout the world. Its 
work on nomenclature was practically complete, and the report 
on symbols was to be approved on Wednesday. The rating 
of machinery was а very great. task, and was only partially 
colupleted as yet, but the greatest achievement of the Asso- 
ciation was to draw together representatives of 20 nations, 
all imbued with the same purpose, to place at the service of 
mankind the great advances which had been made in elec- 
trical science. The international Comnuission’s work was to 
deal with preat principles; the work of the national commit- 
tees was to apply those principles to the preparation of speci- 
fications in accordance with local conditions. 

At the request of Sir Richard Glazebrook, Mr. A. J. BALFOUR 
then delivered an address of welcome to the delegates, in the 
course of which he pointed out that standardisation would 
greatly diminish the waste of brains and material, but care 
must be taken lest originality be hampered by the adoption of 
too rigid regulations. By increasing the efficiency of human 
industry they would increase production and do more for the . 
benefit of mankind than those who disputed in the Press and 
in Parliament. He heartily congratulated the Commission on 
the success of their meeting. The address was responded to 
by M. I.eblanc, Signor Semenza, M. Brylinski, and M. Huber- 
Stockar. 

Called upon by the Chairman, Col. CRoMPTON said that the 
aim of the Commission was to undo the "' shell-shock ” of thes 
Tower of Babel, by which the peoples of the world were dis- 
united; the work of the I. E. C. rested on the good fellowship 
of those who had the common object of pooling tueir efforts 
for the common good. The greatest happiness of an old man 
like himself was to look back and feel that he had been the 
means of doing good to others and that when he was gone 
he would be regretted. 

Mr. MaiLLoux paid an eloquent tribute to Mr. Balfour, 
acknowledging the inspiration that he had received from his 
words not only in 1908 and 1919, but also when he made a 
great speech in New York in 1916. Не also eulogised the 
merits of Sur Richard Glazebrook and Col. Crompton, and the 
latter, in proposing that the thanks of the assembly should. 
be accorded to Sir Richard for presiding, took the opportunity 
of acknowledging the invaluable work that had been done by 
the indefatigable general secretary, Mr. C. le Maistre, and his 


devoted staff. 


CORRESPONDENCE. 


Letters received by из after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Labour Conditions in South Africa. 


Having been advised to Jeave England, I am writing in 
the hope that some of your readers muy be able to advise me 
on one or two points which I should like cleared up before 
I take the final plunge." My choice has turned to South 
Africa, as I have friends there, but what I want to know, 
primarily, is this: What is the labour situation like out 
there, with special reference to electrical engineering? I have 
had а good technical training, and my practical experience 
covers over eight years, enibracing meters and electrical 
measuring instruments of all kinds, charge of generating and 
converting plant, wiring and general installation. work, wire- 
less telegraphy, cables, magnetos, ќе. At the present moment 
I am with a large firm of electrical engineers. Were I single, 
| should simply go aud take шу chance, but I am married, 
and do not want to take any unnecessary risks. Bathing 
South Africa, could any of your readers tell me anvthing 
about the other British possessions, or the proper quarter to 
write to? I am a public school man, and I also possess a 
little capita], mia O. M. Т. . 
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TRADE IN AUSTRALIA. 


ELECTRICAL, and allied manufacturers will be interested in 
the following summary of conditions in the Australian 
market. It is based upon a report on the trade of Australia 
written by His Majesty’s Senior Trade Commissioner in 
Australia (Мг. S. W. B. McGregor), and issued by the 
Department of Overseas Trade. 
The natural resources and potential 
General wealth of Australia are so vast, and her 
Prospects. people so virile and enterprising, that it 
is only reasonable that with the develop- 
ment of her resources and expansion of population, manufac- 
turing industries on a large scale. should be successfully car- 
red on. Concurrently "with the growing prosperity of 
Australia and the development of her manufacturing indus- 
tries, British iuanufacturers, for many years to соше, шау 
confidently look forward to increasing trade with Australia. 
The necessity for financial e econoniy, 


together with the scarcity and high cost 
of imported material, led last year to the 
suspension or delay of all public works of any importance. 
Progress in the electrification of the Melbourne suburban 
lines has араш been hampered owing to the delay in obtain- 
ing parts of the plant, but it is anticipated that the greater 
part of the system is now in operation. 


An Act (No. 2,996, January "th. 1919) 
has been passed by the Victorian Govern- 
ment relating to the constitution of а body 
of electrical commissioners. Amongst the 
functions of the counmissioners is the preparation of а scheme, 
with plans, specifications, and estimates, for a coal mining 
and electrical undertaking to be undertaken by them at 
Morwell, and the distribution of electricity therefrom; to 
prepare a report on the relative practicability of utilising 
water power for electrical undertakings; and to report on 
the ultimate co-ordination or unification of all State or other 
electrical undertakings in Victoria. The three commissiorers 
authorised by the Act have been appointed. 


Public Works. 


| Electrical 
Commission. 


In Victoria, the most important project 
is the conservation and utilisation of the 
Water resources of the Bogong High Plains 
in connection with the Kiewa river. The 
power station would be about 136 miles from Melbourne, and 
is expected to supply, approximately, 30,000 kw. of electric 
energy continuously. This scheme, together with the pos- 
sibilities of hydroelectric development in the whole of Victoria, 
is to be considered and reported on by the Electricity Com- 
missioners. In Tasmania. the Hydroelectric Department of 
the Tasınanian Government continued general extension 
work. The estimates for 1918-19 provide for the expenditure 
of £127,150, 
house. The estimated working expenses for the same period 
are £26,500, and the revenue £57,000. The capital expendi- 
ture to June 30th, 1915, was £643,281. The total clectrical 
units sold during 1917- 18 were 14,256,000. The supply. of 
power to the Electrolytic Zinc Co. was increased froin 2,500 
н.р. to 4,000 H.P. The difficulty which the Hydroelectric 
Power & Metallurgical Co., Ltd., experienced with their 
carbide electrodes is being overcome. "Their present require- 
ments are from 3,000-4,000 H.P., and they have given notice 
of their requirement for 6,500 Н.Р. of additional power. The 
further development of the hvdro-electric resources of Tas- 
mania will, it is believed, lead to the creation of & number 
of industries for which cheap electrical power is necessary, 
апа generally to a, great increase in the prosperity of that 
State. 


Hydro- electric 
Developments. 


The developinent of the immense brown 
coal deposits at Morwell, about 80 miles 
east of Melbourne, appears likelv to be 
actively proceeded with by the Victorian 
State Government. ‘The carrying out of 
this project. which is estimated to cost, in the first instance, 
about £1,855,000, provides for the bulk supply of cheap electric 
current, ag well as the manufacture of briquettes, together 
with by-products, and it would be of the greatest benefit to 
Melbourne and the State of Victona as a whole. The full 
extent of the coalfield is not known, but from borings made 
in the Morwell-Traralgon area it appears likely that 100 square 
miles could be selected wherein the thickness of coal averages 
quite 250 ft., and the quantity amounts to 20, 000.000.000 tons. 
The proposal is to erect an electric generating plant at Mor- 
‘well with a capacity of 50,000 kw. to commence with. It is 
estimated that 100.000 Kw. will he required by the year 1925, 
Tt is anticipated that the cost of electric current to existing 
undertakings in Melbourne would be about 0.326d. per unit. 
M cost of the coal delivered to the power house 1s estimated 

2s. 3d. per ton. The removal of the overburden and the 
1 of the coal is proposed to be effected by means of 
IneChuoieal shovels, 


Development 
of the Brown 
Coal Deposits. 


The question of engineering standardisa- 
Engineering tion in Australia bas been under considera- 
Standardisation. tion. A number of meetings and eonfer- 

ences have been held, and it is hoped that 
some such, body. as the Australian Engineering Standards 
Association will shortly be formed, representative of each 


which will furnish 42,000 H.P. at the power 


- 


State, of the interests involved and acting in co-operation 
with the British Engineering Standards Association in 
London. 
Generally, in regard to engineering and 
Growth of Local machinery, there are a number of en- 
Manufacture. gineering works in Australia of varying 
size and importance, and during the war 
period they have constructed a quantity of machinery formerly 
inported. On the whole, the design and workmanship of 
such machinery has been of a high order. It is obvious, 
however, that, with some exceptions, Australian engineering 
firnis cannot at present compete with British firms adopting 
standardisation aud mass production; but, at the same time, 
British engineering firms should give consideration to the 
extent to which they could advantageously co-operate with 
Australian firms in the production of certain classes of 
machinery. $ 

In regard to the production of iron and steel, considerable 
progress has been made. The Newcastle Steel Works of the 
Broken Hill Proprietary Co., Ltd., has had a successful year’s 
working, and has now an output of 250,000 tons of pig iron 
per annum. The open hearth steel furnaces have an annual 
capacity of 168,000 tons, the steel being of exceptionally good 
quality. The rail mills are capable of an output of 1,000 tons 
of finished rails per day. The rod nel has been completed 
and has a capacity of 250 to 400 tons per week. The produc- 
tion of steel plates has, on the whole, proved disappointing. 
These are the only steel works of importance in AUS 
and although these works will undoubtedly be extended, 
is felt that it will be many years before the total and varied 
demands for steel can be produced in Australia. The Broken 
ПШ Proprietary Co., Ltd., have been able to meet local 
requireinents 1n respect of steel rails, other than tram-rails. 

Negotiations are proceeding, or in some cases completed, 
for the erection of w orks for "producing galvanisd iron sheets, 
tin plates, fencing wire, wire ropes, and steel pipes. 

Queensland possesses vast deposits of iron ore and coal. 
The State Government is considering the development of 
these deposits, and the erection of а steel works, probably at 
Gladstone. 

Considerable progress has been made in the manufacture 
of railway tires and axles, and a firm in Castlemaine, Vic- 
toria, have put down a tire rolling plant, constructed in their 
own works. It is probable, however, that tires and axles 
for locomotives and fast passenger traffic will be imported | 
for some tine to come. 

Works have been successfully established for the manu- 
facture of brass and copper wire, tubes, and sheets, also for 
the mannfacture of brass and iron fittings of various kinds. 

There has been considerable expansion in the manufacture 
of machinery of all kinds. Whilst Australia cannot possibly 
compete in price with countries manufacturing machines on 
quantity production lines, yet there is ample scope for de- 
velopment in many directions. 


The values of electrical appliances and 


Imports of Elec- fittings imported into Australia in the 
trical Goods. усаг 1917-18 were as follows :— 


United. Kingdoin eis . £62,494 
United States ... р or "S 104,968 
Japan 46,988 


The progress made by oe will be noted, but the goods 
supplied have not been generally satisfactory. 

In regard to electrical machinery there is httle to be ‘said 
until the effect of the reor ganisation of the electrical industrv 
in the United Kingdom makes itself felt. There is a prejudice 
in many quarters in Australia in favour of American electrical 
machinery which would indicate the desirability of some sort 
of organised British propaganda. Experiments have been 
made recently in Australia in constructing electric motors 
and generators. but the result can hardly be said to be 
satisfactory. The simpler forms of switchgear and apparatus 

can be quite well made locally. The demand for electrical 
machinery is likely to increase largely in the future. 

As regards insulated wires and cables, the following table 
of imports from principal countries, is of interest as showing 
the remarkable increase of imports of this material frorn 
Japan. 


Imports from 1918. 1916-17 . 1917-18 
United Kingdom ... £554,195. .. £356,072 £23,604 
United States 20,485 19,108 31,994 
Japan — 7,421 123,776 
Gerinany 56,450 ... — io: — 

Total imports . £637,426 .. £384,187 ... £181,214 


The Japanese cable has not been an unqualified success, 
and it remains to be seen what effect age will have upon it. 
Reference must again be made to various attempts to imitate 
the C. M. A. label by makers not members of the Cable Makers’ 
Association, also to attempts to put wire and cables on the 
Inurket, not in accordance with the specifications ou the label 
attached to the woods. [u some cases the fraudulent label 
has no doubt been attached after arrival in Australia. ^. [t зз 
honed that the label devised by the Cable Makers’ Association 
will not be imitated. and will in conjunction with stringent 
Government regulations prevent the continuation of thess 
fraudulent practices. | йге 
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KEELEY v. ELECTRICAL TRADES UNION. 


In the King’s Bench Division, before Mr. Justice A. T. Law- 
rence, this action, brought by E. H. Kelley, а wember of the 
E.T.U., and foreman in the firm of Campbell & Isherwood, 
Ltd., electrical engineers, an establishment controlled under 
the Munitions Act, 1915. According to a report of the case 
published in the Times for October 17th, plaintiff alleged that 
he had been wrongtully expelled by resolution from the 
union, and he asked for a declaration that since Avril 20th, 
1918, he had been a шеш ег of the union, and for an in- 
junction restraining the union from acting on and enforcing 
the resolution. It was alleged by the union as the reason for 
the plaintiff's expulsion that he, us foreman of the firm, 
allowed a fitter named Grint, who was not а member of the 
union, to work ou board H.M.S. Melumpus. The plaintitt 
was not told under what rule he was expelled, but apparently 
it was under Rule 38 (b) for having disobeyed an order of 
the district committee. In 1915 а rule of the union was made 
that no inan be allowed to work abourd ship in the Port of 
London unless he has held a ticket for at least three months. 
The plaintiff einployed the fitter to work in the Melampus 
although he did not hold such a ticket; and it was for the 
alleged breach of that rule that the plaintiff was expelled. 

Our conteinporary states that Mr. Justice Lawrence, in 
giving judgment for the plaintiff, said that the plaintiff was 
told by Grint that he was & trade unionist, but that he had 
not а provisional ticket, and the plaintiff believed that. Mr. 
Cox, the shop steward, who thought a ticket was not a pro- 
visional licence to work at that time, was not satisfied, and 
Grint was disinissed. Mr. Muir said that as officials they 
had to consider the men, and to work without friction they 
did not admit non-unionists. ‘The plaintiff seemed to have 
acted on tbe same principle, and the evidence did not show 
that he disbelieved the statement of Grint at the time. Тһе 
first point was whether the district committee had power to 
expel the plaintiff. It was clear that to do that was only 
within the power of the branch committee. He (his Lord- 
ship) could not accept Mr. Slesser's argument on that point. 
The district committee had no jurisdiction, and they acted 
against all justice in expelling the plaintiff when he believed 
the statement of Grint about being a unionist. Under Rule 41 
there would have been jurisdiction, and the branch could 
have heard the complaint, but they did not. As to the hear- 
ing by the Executive Council, the plaintiff was not informed 
of it, and was not bound by it; he was not summoned. In 
fact, the executive did not look upon the hearing as an appeal 
to them, nor was it an original hearing. So there was no 
hearing at all by any tribunal which, under the rules, had 
power to expel the plaintiff. The plaintiff was therefore 
entitled to the declaration and injunction which he asked for, 
and there would be judgment accordingly for him. 


EDWARDS v. HEWLETT. 
IN the City of London Court, on October 14th, before 


Judge Atherley-Jones, K. C., Mr. Ernest E. Edwards, 
trading as E. E. Edwards & Co., electrical and general 


engineers, 1, Cullum Street, claimed £39 148. against 
Mr. Harry Hewlett, publican, of Stepney, for over- 
hauling his electric light installation, and for other 


electrical and telephone work put in. Defendant had paid 
£5 15s. on account, and he had also paid £15 into Court in 
satisfaction of the claim with а denial of lability.—Mr. 
O'Malley, defendant's counsel, said there was a fixed contract 
made that the work would cost £10 to £15 at the most, and 
that it had been done so badly that another electrician had 
had to be called in.—Judge Atherlev-Jones said that he would 
try the question of agreement, and the figures would go 
before the Registrar, where experts would attend to support 
their respective sides.—Mr. Ellis Hill, plaintiff's counsel, said 
that the defendant wanted certain electrical work done at 
his premises, and he employed the plaintiff to do it. No 
price was agreed, and plaintiff's prices were fair арӣ reason- 
able. When the work was done three complaints were made. 
The first was that some of the electric lights which plaintiff 
supplied went out, and one of the holders went wrong. That 
was put right. It was also suggested that a switch had come 
off the wall, and that would have been put right but defen- 
dant's wife refused. There was no complaint of excessive 
price. Everyone knew that work and labour were very 
expensive nowadays.—Edwards, the plaintiff, said there was 
a great difficulty in getting labour in December last when 
the work was commenced. He denied that he agreed to do 
the work for £10 or £15. There was no estimate given of 
anv kind or description. Defendant told him he was quite 
satisfied with the work.—Mrs. Hewlett. defendant's wife, 
eaid her husband was too ill to attend the Court. The electric 
light had been installed in her preinises two or three years 
ago, and plaintiff sugvested she should have sume extra lights. 
and that some of the svstein should be overhauled. Plaintiff 
suggested that some telephones should be put in from one 
room to another. She asked the plaintiff what the work 
would cost, and he said £10 or £15. Plaintiff’s man took 
weeks and weeks to do the work, and she got fed up with 


 lustead of heavy metal conduit. 


him." When the bill came in she refused to pay it because 
it was excessive. She was quite eure that the plaintiff pro- 
mised to send her a written estimate, but it never came. 
Plaintif would be very well paid with £15. She did not 
know that £27 had been paid for materials. She had since 
paid £16 to have plaintiff's work done properly.—Charles 
Turner, who was plaintiff's assistant, but was not now work- 
ing for him, said he had heard defendant's wife agree to 
£10 or £15. Plaintiff did not supply him with good materials. 
—Judge Atherley-Jones said that without casting any imputa- 
tion on the defendant's wife, his view was that the agreement 
to do the work for £10 or £15 was not come to. He found 
accordingly. and directed the parties to go before an arbitra- 
tor to fix the amount of the items. 


BUSINESS NOTES. 


French Market for Electrical Goods.— Prior to the war 
a considerable amount of electrical goods was imported into 
France from Germany by French dealers in competition with 
other dealers handling French-made goods. The United States 
Trade Commissioner, who has been boking into this business, 
thinks that most of the recent inquiries in these lines have 
come from the fonner class of dealers who have lost their 
connections. He gives instances of points worth noting of 
French standards, e.g., bayonet sockets instead of screw 
sockets, tumbler switches instead of snap switches, sheet- 
metal tube with crimped joint and lined with treated paper 
This hght conduit employs 
sleeve unions instead of screwed joints. There have been 
inquiries regarding the conduit mentioned above, which is 
scarce in IFrance at present. Other inquiries refer to: Multi- 
polar snap switches, flush-type push-button switches, all fit- 
tings requiring hard rubber in their manufacture, high-candle- 
power, low-volt incandescent lamps for  motion-picture 
inachines. While there 1s a certain demand for the importa- 
tion of electrical goods in France at present, and while it -s 
undoubtedly worth while to solicit this business and to take 
orders, if possible, it is also well to bear in mind that there 
are French factories well equipped for making a full line of 
electrical goods, and that their production will be on the 
increase. 


Commercial Training at Marconi's.— The problem of 
how a Londoner engaged in business can widen his educational 
attainments without undue strain has been solved by Mar- 
coni's Wireless Telegraph Co. on new lines. Commencing 
last week, the company has introduced as an optional item in 
the head office routine a series of classes in subjects likely to 
be of value in a business career. The office day closes at five, 
and at that hour all members of the staff wishing to attend 
the new classes are provided with light refreshmente free of 
charge. The classes commence at 5.15, and last one hour, 
so that at 6.15, when the tube traffic has eased, the Marconi 
staff can travel home in comfort with one hour’s useful study 
to their credit. The classes at present arranged for embrace 
elementary Spanish, elementary and advanced French, mathe- 
matics, bookkeeping and theory of commerce (elementary and 
intermediate). They have been arranged by the company’s 
welfare superintendent, Mr. W. Randell, and are conducted 
by eight certified L.C.C. instructors. The entire expenses 
are borne by the Marconi Co., which has joined the Associa- 
tion for the Advancement of Education in Industry and Com- 
inerce, of which Lord Leverhulme is president. 


New Belgian Сотрапу. — Го further electric construc- 
tion works in Belgium, the Socicté auxiliare de Constructions 
électriques de Belgique has been formed at Brussels. Among 
its founders are the Constructions électriques du Rhone (of 
Lyons) and the Société auxiliare des Tramways et Chemins 
de Fer (Brussels). 

La Société Auxiliare de Constructions Electriques de Bel- 
gique is the name of а new company which has recently been 
formed in Brussels (23, Rue de la Regence), with a capital 
of £48,000, to carry on business as electrical engineers. The 
Société des Constructions Electriques du Rhone (procedes 
Dick-Kerr) is interested in the new undertaking. 

Quite a number of the electrical. undertakings in. Belgium 
are just now increasing their capital. Thus, the Société 
d'Electricité de l'Est de la Belgique is advancing its capital hv 
£30,000 to £200,000; the Société d'Electricité du Nord de 
las Belgique from £940,000 to £320.000; the Société Inter- 
communale Belge d'Electricité, of Brussels, from £80,000 to 
£160,000; and La Société d'Electricité du Borinage, of 
Paturages, from £140,000 to £280,000. 


South African Demand for Miners’ Lamps. — The 
United States Trade Cominissioner at Johannesburg has been 
investigating the South African. market for miners’ lamps. 
for which there appears to be a keen demand. It is reported 
that one company is prepared to place orders for 15,000 of 
such lamps annually. The Trade Commissioner has forwarded 
two samples to his Government, and notes that in particular 
they must be of strong construction. 
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Swiss Electrical Industry.— The yearly report of the 
Swiss Association of Manufacturers of Electrotechnical Speci- 
alities gives some interesting particulare of the conditions of 
trade among the Swiss makers of accessory electrical appli- 
ances. For these firms the most urgent question is the supply 
of prime materials, such as electric steel, thin sheets, nickel, 
insulating material, electric porcelain, lamp globes, and sundry 
chemical products. Imports of these during the year were 
wholly insufficient, especially porcelain. In consequence, 
steps are being taken to start a factory for the last named, 
to meet a part at least of the home demand. The cost and 
difficulties of procuring imported goods had created a veritable 
crisis since the armistice. The general belief that prices would 
fall immediately as a consequence of the stoppage of the war 
had acted as a deterrent to the conclusion of business. Firms 
preferred to hold back and sought to eell off as much as 
possible of existing stocks, mostly manufactured at high cost. 
Exportation was likewise beset with considerable difficulty. 
Interdictions of importation and of transit by all the States 
surrounding Switzerland, led ultimately to the almost com- 
plete shutting up of the country’s outlets. Severe strictures 
are pa on French restrictions, even Swiss goods sold at 
the Lyons Fair being undelivered. On the prospects of the 
future the report states: ‘‘ Our industry will have to face two 
dangers; in the home market we have to fear being swamped 
by cheap German products; on the other hand, some foreign 
countries are about to forbid the importation of our products 
or saddle them with heavy duties, just short of total prohibi- 
tion. We therefore demand that the Federal Council take 
such measures as are needful for our protection. Measures 
taken by the Association to ameliorate its evil conditions have 
been in the form of creating a public opinion in favour of 
home-made goods by the distribution of printed pamphlets 
to this end, and the institution of what is called a '' Swiss 
week," during which sellers are pledged to sell only Swiss- 
made goods. Great success has attended these '' weeks," and 
they have been held in each of the last three years. In a 
concluding paragraph the report summarises the policy of the 
Association as resistance to the flooding of Swiss markets with 
German products and a favouring of trade and exportation to 
entente countries, which, in the words of the report, are 
destined to become our best customers and suppliers.’’— 
L' Electricité. 

South African Electrical Магкеё. — The South African 
Mining and Engineering Journal for September 27th reports: 
It is said that several Japanese manufacturers have notified 
their agents here of big increases in electrical goods, especially 
in the form of wiring and cables, which are currently 
stated will amount to about 17 per cent. Another merchant 
said that he had been informed from Europe and from 
America that prices would certainly go higher, and he was 
of the opinion that this tendency of increasing prices would 
continue for some considerable time. Nor isit to be wondered 
ut it, in view of the continued labour unrest in Great Britain 
and America, the tendency should be towards higher levels. 
As а matter of fact, seeing the unsettled state of affairs in 
the old world and the consequent increasing difficulties in 
obtaining raw materials, no improvement is looked for for 
some considerable time.”’ 


Soclety Plans All-Electrical Christmas. — The, American 
Society for Electrical Development has announced a cam- 
paign to make this an All-Electrical Christmas. Representa- 
tives of the society have just completed а survey covering 
16 States and the Province of Ontario, Canada, during which 
electrical conditions in every branch of the industry were 
studied at close range. In most cities the contractors, dealers, 
jobbers, and manufacturers reported the greatest demand in 
their experience. Manufacturers and distributors of electrical 
specialities particularly are far behind on orders, and dealers 
in these devices are finding а ready sale. As one retailer ex- 
pressed it: For the first time in the history of electrical 
appliance selling in this city people are coming into the store 
to buy large and expensive specialities, which heretofore we 
had to go out and sell with the hardest kind of selling. Based 
upon this information, the society has prepared complete and 
comprehensive sales and advertising material for holiday 
selling. 

Private Compauies : their Utility aud the Exemptions 
they enjoy.—The modern business world has become во accus- 
tomed to the principle of trading with limited liability that 
one may be pardoned for forgetting that this principle was 
only established in 1855, and although there was a stage 
when a prejudice—not entirely unmerited—was felt against 
such companies, there is no doubt that the vast proportions 
of present-day industries, with their innumerable ramifica- 
tions and complex relationships are to a large extent being 
developed through the facilities afforded by this mode of 
carrying on business. The association of persons for purposes 
of trading dates back, however, to remote times, being com- 
mon in India, where a large part of Hindu law deals with 
the regulations of companies and guilds, whilst partnerships 
of merchants known as Gilde Mercatores were in vogue in 
the ancient Roman Empire. In England the grant of 
charters to the Bank of England, the East India Company, 
the Hudson Bay Company, and similar enterprises, was fol- 
lowed in the eighteenth century by incorporation by Act 
of Parliament, a method adopted for the formation of canal, 
railway, water, and gae companies. In 1900 and subsequent 
years this method has been used for the incorporation of 


electric power companies, as affording better facilities for the 
acquirement of rights of a semi-public nature, such as the 
acquisition of land, the breaking up of roads, &c. The 
obtaining of a charter or the promotion of a Bill in Parlia- 
ment is, however, unsuited to cases where such rights are 
unnecessary, and once the fundamental principle of registra- 
tion with limited liability was established the advantages were 
so widely recognised that enactments applying it have now 
been placed upon the Statute Books of almost every civilised 
country. In the British Isles this possibility gradually led 
to the registration of private businesses with limited liability, 
and in 1907 the Legislature accorded full recognition to the 
private company,“ thus giving the advantages of partnership 
without incurring its attendant serious disadvantages. The 
growth of private limited companies is proceeding apace, 88 
the recent publishing of the ninth edtion of Private Com- 
panies; their utility and the exemptions they enjoy," sufh- 
ciently testifies. This book of 71 pages (1s. 4d., post free) by 
Mr. Herbert W. Jordan, of the well-known firm of Jordan and 
Sons, Ltd., will be found of great benefit to those who are 
interested in this branch of company legislation, and will 
enable them to ascertain the method and advantages of con- 
version, with the exemptions and restrictions applicable to 
such companies. 

We have it on good authority that the law is a hass, 
but ignorantia lex non excusat, and the office of director or 
secretary of а company, either public or private, is one that 
should not lightly be undertaken. Such offices have eerious 
responsibilities, and the Companies Acts, 1908 to 1917, contain 
many pains and penalties which the Courts may and do 
inflict for default, as may be seen from the not infrequent 
accounts of prosecutions for dereliction of duty. Should the 
well-meaning official be, however, too fully engaged in the 
details of business to read through a number of Acts, and 
vet be desirous of acquiring such. knowledge, he may readily 
do so from the fourth edition of Reminders for Company 
Secretaries ° (82 pp., lid., post free), written and published 
by the same author and publishers at 116 and 117, Chancery 
Lane, W.C.9, the publishers making a speciality of filing 
such documents as must be sent to the Registrar of Joint 


Stock Companies. 


Both books are carefully and clearly printed in large type, 
and should prove useful to those whose duty it is to see that 
the provisions of the Coinpanies Acts are observed, the con- 
tents being carefully condensed to give the maximum of 
necessary inforination. J. J. H. 


Bravo Duuedin!— We are indebted to a New Zealand 
correspondent for a copy of a local newspaper dated July 30th, 
reporting the proceedings at the Dunedin City Council when 
it was resolved to give preference to a British tender for 
electrical plant over an American tender which was £800 
less. The Council, says the report, decided to accept the 
tender of the British Westinghouse Co. for a synchronous 
motor for Half-Way Bush, although the American General 
Electric Co.’s tender was £3,258, as against the British firm's 
£4,070, and the latter required a longer term for delivery. 

Councillor Shacklock, in introducing the matter, said that 
at the last meeting of the council the matter of accepting a 
tender for the motor had been held over for further informa- 
tion by cablegram. This had been received, and the engineer 
recommended that the tender of the British Westinghouse Co. 
be accepted. The purpose of recommending this tender was 
to obtain a motor of English manufacture. An American 
machine could be obtained for £800 less, and delivery got in 
five months, whereas the British machine could not be 
delivered for nine months. The delay might involve some 
restriction on the users of electric power. He would move 
that the tender of the British Westinghouse Co. be accepted, 
provided delivery be given in nine months. 

Councillor Sincock asked would the Westinghouse machine 
be a more durable machine, and what loss wae involved to the 
small users (at present restricted) in the fact that the machine 
would not get here for nine months. Unless there was some 
defect in the American machine he felt inclined to adhere to 
their original idea of getting the American machine, which 
could be secured quicker. 

Councillor Clark said he was surprised to hear Councillor 
Sincock. He hoped the Council would not go beyond the 
Empire because a little inconvenience or money was involved. 

Councillor Shacklock, in reply, said the British Westing- 
house machine was quite satisfactory. The department would 
do its best to meet the deinands of the consumers without re- 
strictions, and if such were necessary it would be only in the 
depth of winter. 

The tender was accepted. 


Service Notes.—Application for the free discharge of 
electrical fitters from the Royal Navy cannot be entertained, 
it is officially notified. Exceptional cases, however, may be 
considered. An Admiralty Committee is to meet and inquire 
into the conditions of service of the signal, telegraphist and 
detector branches. Every facility is to be given the com- 
mittee, which will make a round of the chief naval home 
stations, taking evidence on the subject. The detector 
branch is a comparatively new one, and owes its origin to the 
late war. Its members are in charge of the most delicate 
electrical apparatus such as was used for the detecting of 
approaching submarines. | ү | 
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New Italian Electrical Companies.— lie Societ: Generale 
Italian dr Transporti Autoelettrici has been formed at Milan 
with a capital of 2,000,000 Lire, to further city transport with 
electric vehicles. 

. With а capital of 1,000,000 lire has been constituted at 
Venezia a company styled Veneta lupianu Materiali Electro 
Meccanici, for the manulacture of electric ligt and power 
inaterial. 

‚ еге has been formed at Rome, with a capital of 9,000,000 
lire the babbrica Apparecchi ‘Velefouiaa e Materiali. Hlettrici, 


whose speciality is tue manufacture of telephonic and other 


electric apparatus. 

At Verona 4 company has been formed with the title 
Antonelle e Orlando, tor the manufacture of electric bread 
aud pastry baking ovens and other electrical apparatus. Its 
capital is 50, 000 lire. 

The Società Anonima per Impianti Elettrici, with seat at 
Salcito (Campobasso), has been established for the production 
and distribution of electricity ior public and private uses. 
Its capital is 130,000 lire. 

A Società Radiotelegratica Italiana is under formation, with 
a capital of 3,000,000 lire, for the foundation in Italy of a 
native industry in all electric departments, and particularly 
that of wireless, and thus render the country independent of 
outside assistance. The banking. firm of Martini-Basagni, De 
Vecchi e Ca, of Milan, а newly-formed institution, is at the 
head of this scheme. 


New French Electrical Companies.— Ihe Compagnie 
Electrique de Franche-Comté (J. Bossert et Cie) is about to 
increase its capital by the issue of 6 per cent. bonds to the 
value of 400,000 francs. 

The Société Electromeétallurgique du Centre has been formed 
at Lyons, with a capital ot 1,000,000 francs, to further the 
industry and trade in metallurgy and mechanics in general 
and in scientific apparatus and the manufacture and sale of 
1/10 to 1 H.Ps motors, &c. 

With a capital of 500,000 francs has been established at 
Paris Le Téleautomate '": Société pour l'exploitation. d'un 
nouveau systeme téléphonique, with а capital of 500,000 francs. 

The Société d'Appareillape électrique et mécanique ©“ Yole ” 
is the style of a company started at Roubaix (Nord), with a 
capital of 50,000 fr. 

For the planning and carrying out of public works con- 
nected with the generation and distribution of electricity, the 
Compagnie Industrielle de Travaux et d'Entrepri-es élec- 
triques has been constituted at Paris with a capital of 
500,000 fr. 

Under the style of Société ‘Intens.’’ lumiere, chateur et 
force, a company has been formed at Paris, with a capital of 
60,000 francs, to carry ont electric undertakings. 

André Savary et Cie is the title of a company constituted 
at Paris for the manufacture of clectrical machines. Its 
capital is 150,000 francs. : 

L'Electro-fourniture, with a capital of 10,000 francs, has 
been formed for the object indicated by its name. 


Catalogues and Lists.—Merssrs. BATTERIES, LTD., 
Redditch.—Twenty-page pamphlet, excellently illustrated, des- 
cribing the " NI-FE" accumulator (Jungner system—nickel—iron 
—alkaline), its constructional features and characteristics. 

TRE AGRICULTURAL AND GENERAL ENGINEERS, LTD., 50, Pall 
Mall, London, S.W. 1.—We were somewhat startled when we saw 
among our post the other day a pamphlet bearing the letters 
A.E. and G. upon its cover. Our normal composure returned, how- 
ever, when inside we found the work to relate to the policy of 
the A. G. E.“ the engineering trade amalgamation to which we 
referred in our last issue. A page is devoted to each of the firms 
included in the amalgamation, and the manufactures that they 
produce. 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, Gray's Inn 
Road, London, W.C. 1.—Bulletin No. 15, describing the magnetic 
sclerometer and its uses, 

. THE ILTORD Dry BATTERY Co., 83, Wool Exchange, Coleman 
Street, London, Е.С. 2.—Priced leaflet relating to the Reve patent 
combined pocket battery and case. 

BRITISH INSULATED AND HELSBY CABLES, LTD., Helsby, near 
Warrington.— Illustrated pamphlet No. M 82 gives a description of 
the use of the Helsby condenser for lighting circuits, together with 
a simple diagram of connections. Pamphlet No. P157 gives 
a description of the following: Yellow stoving varnish, yellow 
oil-resisting varnish, yellow air-drying varnish, black stoving 
varnish, quick-crying black varnish, anti-acid preservative varnish, 
together with directions for use and the results of pressure tests 
made with these varnishes. Illustrated pamphlet No. P 155. 
12 pages. describes a new type of porcelain insulator for ship- 
yard work, secondary insulation of pole lines, trolley-wire and 
Н.Т. overhead-line insulators, Ко. Catalogue No. F l,of 40 pages 
of well-illustrated matter, printed in the Swedish language. 
describes cables, insulating materials, insulators of all classes, 
fuse and distribution boxes, H.T. and L.T. junction boxes, switches 
and fuse carriers, rail bonding, trolley wires and insulators, energy 
meters, magnetos, primary cells, pinions, catenary suspenders. 
Kc. Pamphlet No. P 152 gives particulars of Prescot paper 

inions. 

n THE SuN ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
London, W.C.2.—Pamphet No. 290, containing illustrations and 
descriptions of three new models of Sunlite lantern for half-watt 
Jamps. 


THe POWER PLANT Co., Lro., West Drayton, Middlesex. — 
Booklet (List No. 13) on mechanical power transmission dealing 
with gearing, gear shapers, thrust blocks, and flexible couplings, 
and giving some information about the firm and the specialities 
supplied by it. . 

TURNER Bros.’ ASBESTOS Co., LTD., Rochdale.—Pamphlet on 
insulation of boilers and pipe-lines in connection with heat 
radiation and fuel economy. . | 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, Е.С. 4.—Booklet (O. S. 2,198, August, 1919) dealing with 
Osram G. E. C. automobile type lamps, specially designed for 
automobile and aeronautical work. 


Book Notices. Biisiness Organisation and Management 
is а new monthly mazagine (ls. 6d. net) published by Sir Isaac 
Pitman & Sons, Ltd.—It is a high-class production, containing a 
large volume of matter calculated to be of service to accountants, 
secretaries, managers and others engaged in commerce or industry. 
Among its many articles we observe contributions by Sir C. W. 
Macara on "Industry in Peace," " Motor Transport г. Rail Trans- 
port," by G. B. Lissenden; Costing as a Sign-Post to Efficiency. 
by E. Miles Taylor; An Industrial Magna Charter, by G. 
Mappin; Machinery for Capitalisation of Reserves," by Е. D. 
Head: Systems of Office Lighting," by Leon Gaster; " Wages 
and Production," by P. D. Leake, &c. 

We have received from the Eagle, Star and British Dominions 
Insurance Co., Utd., another of its series of nicely-produced annual 
pocket volumes. It is a charming little book in which the baby 
has everything its own way, as, of course, it should do—for a time. 
Entitled “ Baby-— from Bud to Blossom, it tells in a most interest ing 
way how the mother may bring the child through its early troubles 
until it reaches the age when,in the later educational years, it 
becomes a special financial burden to the parents. The latter then 
find the book closing quite unobtrusively with particulars of insur- 
ance plans for helping them smoothly through those perplexing times. 

"Carry On," a publication of which only two numbers were 
printed. has been issued by the Underground to all members of 
the voluntary and loyal staff who rallied to the company's side 
during the recent strike. No. 2, the souvenir number, contains 
many illustrations. among which are the engine room at Lots 
Road and Wood Lane, the car works, the coal conveyor, and the 
boiler house, and several of groups of employés, meetings, and the 
accommodation. 

"The Meaning of Mazda. — The B. T. H. Co., as an item in its 
new season's publicity campaign, has issued a most attractive 
painting book for children, describing in simple terms the mytho- 
logical origin of the word "Mazda," which in ancient Persian 
means the supreme light." A number of line drawings are 
employed to illustrate the progress and issue of the age-long 
combat between Mazda—the spirit of light—and the swart and 
malevolent Angro, who personifies the darkness which has been 
finally routed by the Mazda half-watt type lamp. These pictures 
afford an opportunity for the artist of tender years to exercise his 
embryo talent with crayon or brush. Limited quantities of this 
booklet (L 129) will be supplied, overprinted with contractors’ 
names and addresses, on application to the British Thomson- 
Houston Co., Ltd., 77, Upper Thames Street, London, E.C. 4. 

The Thermionic Valve and its Developinents in Radiotelegraphy 
and Telephony." Ву Dr. J. A. Fleming, F.R.S. Рр. xv + 279; 
firs. 144. London : Wireless Press, Ltd. Price 15s. 

Mechanical Engineering " for 1920 (Fosters Pocket Reference 
Books). Manchester: Frank Foster, 98, College Road, Whalley Range. 
Price 2s. net (2s. 2d. post free). 


Lead.— Messrs. Ө. Cawson & Co. report :—'* The market 
generally closes at an irregular advance of 15s. to 258. per ton. 
At the close October and November lead has been done at 
£28 178. 6d.: December, £29: January, £29 to £29 5s.; and 
February, £29 7s. 6d. to £29 10s. The outlook points to a 
continued firm market should speculators continue their operations ; 
although, after the big advance, we think caution is necessary.“ 

MESSRS. JAMES FORSTER & CO, report :—* The speculation in lead 
has again this week been rampant. In the last two weeks 
prices have advanced nearly £3 per ton all round, and with such an 
enormous Bull account open, the position can scarcely be called 
sound." 


Dutch Wages Dispute.— l'he Netherlands General Metal 
Workers Union has issued a notice intimating that negotiations 
have been proceeding since July with the electrical engineering firms 
regarding the introduction of the eight-hours' day and a new wages 
agreement based upon the existing collective agreement. Ав it 
has been impossible to reach an understanding on the baais of the 
Unions demands, the Netherlands Vereeniging van Electro- 
Technische Werkgevers (Employers! Association) is now threatened 
with the prospect of a strike. й 


Stolen Cable.—At Preston Sessions, on October 16th, 
on a charge of stealing 6 cwts. of copper cable and 18 cwts. of 
acrap lead, the property of the Blackpool Electricity Committee, 
Thomas Allan Smith (29) was sent to hard labour for three 
months; Jos. Regan (35), an army pensioner, was sentenced to four 
months in the second division ; and Richard Smith (21) was found 
not guilty and discharged. 


Auction Sales.—Messrs. LEOPOLD FARMER & SONS 
will sell by auction at 2, Martin Street, Broadway, Stratford, on 
November llth. the galvanising and nickel plant and tools of 
Electric Galvanisers, Ltd. Тһе AssETs AUCTIONS Co., LTD., will 
sell by auction on October 29th. at 119-121, Newington Causeway, 
S. E., a quantity of electrical fittings, kc. See our advertisement 
pages to-day. 
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The Rumanian Elektrica. — The Elektrica Co., of 


Bucharest, which was formerly the Rumanian branoh of the 


German Lahmeyer Co., of Frankfort, and was placed under seques- 
tration during the war. reports net profits of £19,000 for 1918 on 
a paid-up capital of £320,000. The Lahmeyer Co. retained a 


large shareholding on the transformation of the branch into a 


Rumanian company, but the Germans now claim, as usual, that 
these shares were transferred to Swiss ownership “a long time ago." 


A Dutch Wire Lamp Issue.— Applications for subscriptions 
to 500 6 per cent. cumulative preference shares of 1,000 fl. in the 
N.V. Metaaldraad Lampenfabriek Volt, of Tilburg, have just been 
made in Holland. It is stated that the additional capital is required 
partly to cope with the constantly increasing business and partly 
to enable the company to participate in a similar undertaking. 


The French in Aisace-Lorraine.—The formation has 
just taken place at Nanoy of the Sooiété Alsacienne et Lorraine 
d'E:ectricité for the purpose of studying and distributing energy, 
principally in Alsace-Lorraine. The promoters are the Compagnie 
Thomson-Houston, the Millery central station, the Société 
.Alsacienne de Constructions Mecaniques, the Société des Forces 
Motrices du Havt-Rbin, the Ronchamp Colliery, and the banks in 
the redeemed provinces. The share capital is £40,000, although 
intended to be increased to £1,000,000. 


The English Electric and Siemens’s.—It is reported 
that arrangements are far advanced for the purchase of the 
business of Messrs. Siemens Bros. Mee Works, Ltd., by the 
English Electric Co., Ltd. 


Bankruptcy Proceedings. — E. CLONEY, tramways 
divisional superintendent, 5, Albans Road, Parliament Hill Fields, 
N.W. 5. First dividend 5s. in the £, payable at Carey Street, W.C. 


Patent Restoration.—An order has been made restoring 
the following patent :— 

No. 28,953 of 1912. Pascal Marino, ‘Salicylate electrolytes for 
use in the electrolytic deposition of metals or metallic alloys.” 


Non-Ferrous Mining.—At its meeting on October 13th, 
the Board of Trade Committee appointed to consider and report 
upon non-ferrous mining in the United Kingdom, decided to deal, 
in the first instance, with tin-mining, and will proceed forth with 
to take evidence. Subsequently it will take up the question of 
zinc and lead-mining. 

Au E. D. A. Leaflet. — The Electrical Development 
Association has issued a leaflet (E.D.A. 24) on " The Minimum 
Charge," for the use of supply engineers. In simple language it 
explains the necessity and the justice of the charge, a payment for 

' readiness to serve " when no energy is actually consumed, which 
disappears, if as little as two or three units a week ів consumed. 
Copies can be supplied from stock. 

Government Sales.—1ln No. 10 of “ Surplus,” the 
publication of the Disposal Board, Ministry of Munitions, which is 
on sale, the Electrical Stores Section has been merged in the Plant 
and Machinery Section. 

Liquidations. — Harry W. Cox & Co., 
September 27th, at 84, Acton Lane, N.W. 10, it was resolved to 
wind up voluntarily, with Mr. B. H. Morphy as liquidator 

BACHELET FRENCH SYNDICATE, LTD.—Meeting, November 24th, 
at 3. St. James’s Street. London, S. W., to hear an account of the 
winding up from the liquidator, Mr. J. S. Murray. 


Another Amalgamation. — It is announced that Messrs. 


Stothert & Pitt, Ltd., of Bath, and Messrs. Torrence & Sons, Ltd., of 
Bristol, are to amalgamate. 


Trade Announcements.—Mr. W. A. Ноге, electrical 


engineer and: contractor, has moved from 115, Cannon Street, 


E.C. 4, to 19, Southampton Buildings, Chancery Lane, W. C. 2, to . 


which address all correspondence should be directed. 

THE ENTERPRISE MANUFACTURING Co. LTD., Gun Street 
Electrical Works, Bishopsgate, London, E. 1, have been appointed 
sole London agents for the Ironclad Switchgear Manufacturing 
Co., of Balsall Heath, Birmingham. They send a priced circular 
showing the first of a series of Ironclad switch and fuse gear, of 
which they carry stocks in London. 

MESSRS. DRAKE & GORHAM WHOLESALE, LTD., have removed 
their Liverpool branch to 614, Bold Street, Liverpool, 

Мв. W. J. CANNON, late of the Thanet Electric Co., has com- 
menced business as an electrical engineer and contractor at 
38, Gordon Road, Margate. 

Mr. C. H. Scorr. late R.E., has commenced business as an 
electrician at 50, Nelson Street, Bridlington. 

Messrs. Welco Patents have appointed MR. W. T. RAWCLIFFE, 
late of tbe General Electric Co., Ltd., Manchester, as their sales 
representative for Welco electric fire stoves, fixing frames, &c. 
Ніз addreas is 3, Greengate, Victoria Bridge, Salford, Manchester. 

Mr. Н. SMITH has removed to larger premises at 12, Longside 
Lane, Bradford. 


Metal Quotations in Germany.—The Metal Exchange 


Department of the Berlin Stock Exchange, in the absence of a 
definite price basis for metals, has decided to publish twice weekly 
prices of metals according to contracts entered into on the 
exchange, and in the open market in Berlin. The quotations will 
concern electrolytic copper, refined copper, tin, spelter, lead, 
alumin/um, nickel, &c. 
are to fix prices are to be found those of Beer, Sondheimer & Co., 
Aron Hirsch & Sons, the Berlin-Hagen Accumulator Co., the 
A. E.., Hirsch Copper and Brass Co., and Siemens-Schuckert, · 


Ттр. — On 


Among the names of the Committee who ; 


A Removal to Holland.—It is reported from Halle on the 
Saar that the firm of Th. Müller, of Zerbst, makers of dynamos 
and motors, have disposed of their manufacturing rights to Holland, 
d have sold their site to the Franz Braun Machine Tool Co., 

erbst. 


American Export Plans.— According to: ‘the. Менса 
the United States Steel Producta Co., which is the export organisa- 
tion of the United States Steel Corporation, is opening. а branch 
office at Rotterdam. 


Tough Nubber-Covered Cable. Now that the demands 
of the Government have slackened, the Pirelli-General cable works 
(Southampton) for the ‘production of tough rubber · oovered 
cable is devoted to the production of this cable for private, as 
distinguished from Government, use. G. E. C. tough rubber · covered 
cable is made in all sizes. either single cored, twin, or threé cored, 
and is specially suitable for use where a flexible cable, likely to be 
subjected to rough usage is required. In all on. each core, 
which is of the best H.c. tinned copper wire, is insulated with 
pure and vulcanised india-rubber, in accordance with C. M. A. 
standards, and the whole then sheathed with tough rubber, this 
being water, oil, alkali, and acid proof, and will stand up to the 
roughest use to be met with in industrial work.. For house wiring 
it possesses the valuable feature that it can be put directly into 
new plaster. On account of its peculiar qualities, special 
provision is made in the wiring rules of the Institution of Bilec- 
trical Bngineors for ше пзе of 5 cable. N | 


Abus 


LIGHTING AND PO! POWER NOTES. 


споса = Paice iorri Te T 0. has decided 
to charge for lighting a flat rate of 7d. per unit, and for heating 
and domestic use, other than through a separate meter, of 24d. рег 
unit. A fixed charge of 15 per cent. per annum on the rateable 
value of the house occupied, plus a charge of 2d. per unit for all 
units consumed, is to be made. For power, 4d. per B.T.U. for the 
first 100 units consumed per quarter, and aot all over 6,000, 11d. 


will be charged. 
Ballymote (Co. Sligo).—E. L. SCHEME. — The elec- 


tric lighting scheme is now far advanced, and it is hoped that 
the installation will be made before the end of the year. The 
work of preparing the power station is being entered upon this 
week, and the machinery is expected to arrive without delay. 


Bradford.— SHORTAGE or SuPPLY.—Owing to lack of 
plant caused by the breakdown of the 5,000-Kw. Westinghouse 
turbine at the Valley Road Works, the Corporation has linked up 
with the Yorkshire Electrical Power Co., and is thus obtaining 
a supply of 1,000 kw. If it is found impossible to cope with 
the load, it has been suggested that the employés in the textile 
trades should start and finish an hour earlier than at present, 20 
that the traffic may be eased at the rush hours. 


South Afrlea,—CAPE Town.—At a special meeting of 
‘the T.C. held on September 16th last, it was decided to appoint 
Mr. Charles H. Merz, of the firm of Merz & McLellan, consulting 
engineer to the Council. Mr. Merz has undertaken to advise the 
Council generally in connection with the development of the 
Council's electric light installation for a fee of £600 per annum, 
plus certain charges for time spent by members of the staff of 
Merz & McLellan upon work referred о them, also plus travelling 
and other expenses. The present ree of the Council's plant is 
8,000 Kw., but the power station, erz reported, ‘was capab!e 
of containing machinery to generate Es 000 Kw. 


Carmarthen.— Prick INCREASE.— The B. of T. has 
authorised the E. S. Co. to increase the maximum charge from 7d. 
to 9d. per unit as from September 29th last. 


‘Chesterfield. —Yzar’s WonkKrNG.— The annual accounts 
for the past year show a deficit of 21,272. The income from 
lighting was £5,502, compared with £7,918 in 1914, The total 
revenue for the year was £24,731, against £24,443 in the previous 
year. Number of units sold was 41 millions, of which 31 millions 
were used for power. Since 1914 there has been a capital expenditure , 


of £34,000. 
Continental, — Atsace LORRAINE. — La Compagnie 


Thomson- Houston. of Paris, and the Sooiété Alsacienne et Lorraine 
d'Electricité are interested in a scheme for the establishment of 
plant to utilise the water power of the river Rhine at various 
points for the generation of electrical energy. 

FRANCE.—The Ministry for Industrial Reconstruction has pub- 
lished the details of the programme of reconstruction in, the 
liberated regions, as follows :—(1) Starting in working of the central 
stations at Lille, Valenciennes, Jeumont, and continuance of 
at Hierson, set up by the Germans, and now taken over by the 
State ; all these stations generate three: phase current at 50 cycles 
per second in groups of 5,000 KW. ; (2) construction and putting 
in a state of working of the junction lines at 45,000 - volts 
between Lille, Valenciennes, Douai, Cambrai, Jeamont, and Hierson ; 
(3) construction of 45,000-volt junction lines between the stations. 
at Nœux and Bully-Grenay in the Pas-de-Calais section, and those 
at Pont-à-Vendin, Lille and Douai ; (4) connection together of tha 
stations in the Pas-de-Calais Bection ; ; (5) connection of (43 
45,000-volt Nord section network with that of the Paris region by 
means of a 90,000-volt line from Pont-à-Vendin and Douai, and ` 


passing through Arras, Albert, Montdidier and Creil ; (6) creating, 

or restoring by means of concessions, mains from the above stations 

or from the junction network. Lastly, the programme contem- 

pae the utilisation of the hydraulic energy of the Rhone and the 
ine. | 

SPAIN.—Under a concession recently granted, plant is to be 
established to utilise the water power of the river Segura, near 
Ulla, in the generation of electrical energy. 

BELGIUM.—Although the demand for electricity was never greater, 
tho Société Electrique Anversoise, of Antwerp, ia finding it very. 
difficult to carry on. Thus while the output during the financial 
year 1918-19 amounted to no less than 5,819,894 Kw.-hours, as 
against only 3,759,682 Kw.-hours in 1917-18, the balance-sheet 
shows a loss of about £29,000, this being due to the greatly 
increased cost of necessary materials, coal, &c. 


. Burnley. — Extensions. — The Sub-Committee has 
decided to recommend the Council to proceed as quickly as 
possible with a proposal to install in the existing station a 
3.000-K Ww. turbo-alternator, at an estimated cost of £62.000, and to 
obtain borrowing powers to cover the contemplated expenditure. 


Dover.—PRICR INcREASE.—The T.C. has applied to the 
B. of T. for power to increase the charge for electricity for lighting 
to 9d. per unit, and to charge for the current quarter 82d., with 4d. 
discount for prompt payment. 
charge is to be the full lighting rate for the first 44 hours plus 4d. ; 
for power, 4d,; and for heating and cooking, 24d. When the 
yearly accounts of consumers do not reach the minimum charge 
of 11s. 8d. per quarter, that charge is to be enforced. 


Dunblane.— E.L. ScHEME.— The Т.С. has decided 


upon an electric lighting scheme for the town. 


Dnndee.—NEw SwrrcHGEAR.—The Е.С. has accepted a 


tender for the supply of E.H.T. switchgear at Carolina Park station, 


at a cost of £14,150. | 
Edinburgh.—YraA&'8 WonkiNG.—The annual accounts 


for year ended May 15th, 1919, show a revenue of £186.465, and a 


total expenditure of £126,795; a gross profit of £59,670, which, 
with £3,659 transferred from reserve fund to meet these 
charges, was disposed of in the following manner:—£14.513 to 


interest on loans, &с.; £9,234 income-tax ; and £39,582 to liquida- - 


tion of debt ; units generated were 25,599,789, against 26,203,766 ; 


total units sold were 20,565,249, compared with 20,945.404 ; : 


during the previous year. Number of units expended in distri- 
bution and unaccounted for, 2,012,771. 

STREET LiGHTING.—Electricity is superseding gas in the streets 
in the housing area at Gorgie. | 


Contiueutal, —FRANCE.—Both the ports of Havre and of 
St. Nazaire are to improve their port equipments, the former 
having been authorised to spend 770,000 fr. on the purchase of 
eight 1,6500-kg. electric cranes with rails and cables, and the latter 
to set up 17 capstans, two electric oranes, and six steam cranes. 


Glaslyn.— New ScHREME.—The North Wales Power Trac- - 


tion Co. estimates. the cost per mile of transmission line to supply 
Portmadoc, Criccieth, Pwllheli, and Nevin with electricity at 


£1,500 for a single circuit line, making a total of £60,000 for the | 


whole scheme. | 


Godalmiug.—PRicE INCREASE.— Tbe B. of T. has 
granted the Urban E. S. Co., Ltd., an order to increase the maximum 
charge for electricity to 9d. per unit. 


Grays.—PRIOES.— The U. D. C. has decided to abandon 


the decision to make a minimum charge for electricity of 68. 6d. per 


quarter, as there is no provision in the prov. order for such a charge. 


Horsham.— PRICE IN CREASE.— The U. D. C. has increased 
the price of electricity from 7d. to 8d. per unit for lighting, and 
from 24d. to 3d. for heating and power. 


India.—S1ixLA.—The М.С. is extending its installation 


by 500 KW. A contract has already been placed with Mesars. 
Siemens Bros. for the supply and laying of six miles of н.т. under- 
ground cable, and it is expected that orders will be definitely placed 
for the supply of additional running plant, switchgear, &c. Four 
new sub-stations will be erected, and a 600-K w. turbo-alternator is 
to be installed in the power station. It is also intended to replace 
one of the existing exciter seta by one of sufficient capacity to 
excite all the alternators in the station. There appears to be 
every prospect of another new scheme materialising in the near 
future.— Indian Engineer. 

Kidderminster, — PRoposepD Price IN REASE. — The 
Corporation has refused the application of the Shropshire, 


Worcestershire, and Staffordshire E.P. Co. for permission to increase 
the lighting rate from 6d. to a flat rate of 8d. per unit. 


Linthwaite, — STREET LIGHTINd.— The Huddersfield 
E.C. has decided to carry out the lighting at £3 plus 10 per cent. 
per lamp. 

Lismore.— NEW Sration.—The  Ballyin Mills аге 
sbortly to be converted into a power station for public and private 
lighting purposes. 

London. — BETHNAL GREEN.—In July, 1916, the 
the Council approved of a sale or return scheme submitted 


by the British Thomson-Houston Co., Ltd. for the supply 
of three-phase motors. For some considerable time past, on 


On the maximum demand scale the 


account of war conditions, this scheme has not been in operation 
to any material extent, and the company now intimates that the 
scheme must remain in suspense for the time being. The company 
іє prepared, however, to accept an order for motors and invoice 
them two to three months after delivery. It is important that 
the Council should obtain a stock of motors at a very early date, 
and it is estimated that the cost of motors which should be 
ordered immediately will be £3,750. As a matter of emergency, 
the Committee has authorised Mr. Couzens to obtain a quotation ` 
from the British Thomson-Houston Co., Ltd. 

FULHAM.—According to the daily Press, at the first meeting of 
the Profiteering Committee, held on Wednesday last week, among 
other complaints was one against the Borough Council for making 
an unreasonable profit on electricity. 

ISLINGTON.—PRICE INCREASE.—The B.C. has increased ita 
charges for the supply of electricity by 20 per cent. 

SPEPNEY.— YEAR'S WORKING.—The annual accounts for the year 
ended March 318+, 1919, show a gross profit of £65,680, repre- 
senting rather more than 94 per cent. on the averaged total capital 
expenditure at the end of the year, and nearly 14 per cent. on the 
outstanding balance of the loan account. Against this amount 
the interest on loans, bank overdraft, repayment of loans, &c., has 
to be charged, and after adding certain small items of mis- 
cellaneous income, a net profit of £22,245 was realised. £21,111 
was added to the reserve fund. The total number of connections 
at the end of the year in question was 1,090,312. Station capacity, 
16,600 KW.; maximum demand, 9,720 Kw., units generated, 
28,811,770 ; units purchased in bulk, 2,087,262 ; total 30,899,032, 
an increase of 560,526 units; total units sold, 25.383,085, an 
increase of 502,368 units en the previous year ; total cost in pence 
per unit sold, 1'437d. ; income per unit sold, 1°647d. 


Midgley (Yorkshire). —E.L. Scurme.—The District 
Council has decided to ask on what terms Halifax Corporation 
will supply the area with electricity. 


 Birmingham.—N &cHELLS Station.—The concrete piling 
work on the site of the new station is nearly finished. and the 
superstructure is well in hand, and it is hoped that the plant may 
be introduced by April next. 8» that the station may be ready for 
the winter load in 1920. Contracts to the value of 4 120.000 have 
already been placed for wooden cooling towers by Davenport 
Engineering Co., for telpher coal-handling plant by Mitchell 
Conveyor Co., and for transformers by Ferranti, Ltd. . 


Nelson.—Nxw ЅснеМЕ.— The T.C. has reported that an 
agreement has been arrived at with the Colne Council for the 
supply of electricity in bulk by Nelson, so that energy for 
both towns would be produced by Nelson. According to erpert 
advice, the two towns combined could produce electrical energy as 
cheaply as it could be produced any where else. 


Nottiogham.—Price  INCREASE.—It has been decide! 
to charge a flat rate of 63d. per B.T.U., or at the rate of 8d. per 
unit up to an amount equivalent to 200 hours’ consumption p-r 
half year, aud 3d. per unit for all beyond that amount; 24d. per, 
unit is to be charged for power. 


peterborongh.— TEAR'S Workine.—It is reported that 
the annual accounts for year ended March 31st, 1919, show a deficit 
of £1,214, which is due to increase in costa, which had not been 
met by an adequate charge for energy. The units generated 
amounted to 1,293,403 unita, the greatest output yet recorded. 


Royston.— E. L. ScHEME.—The Yorkshire E.P. Co. 
oannot proceed with the new scheme for supplylng Royston until 
the Electricity (Supply) Bill has been disposed of by the 
Government. 


Stoke Poges.—Marws ExTENSION.— The Slough and 
Datchet E.S. Co., Ltd., is proceeding &t once to extend its mains 
to Stoke, Stoke Poges, Farnham Royal, and Farnham Common. 


Swiadon.—PRicE INCREASE.— The T.C. has increased. 
the charge for electricity for lighting &nd power by & further 25 
per cent., as from October lst, and for energy for the tramways 
by 10 per cent. 


Thirsk.—TowN Ілөнтіхо. — The P.C. has accepted the 
estimate of the Northern Countries Electricity Supply Co. for the 
lighting of the town. 


Tilbury. — E.L. 8снеме. — The Port of London 
Authority has informed the U.D.C. that it cannot supply elec- 
treity to the district for lighting purposes, as it has no energy 
to spare. 


Torquay.—PRicE IN CREASE.— The T.C. has applied to 
the B. of T. for power to increase the maximum charge for elec- 
tricity from 8d. to Is. per unit. With regard to the supply to the 
Tramway Co., the Council has decided that unless the company ia 
willing to agree to a fair price, it will apply, under the Courts 
(Emergency Powers) Act, for the suspension of the contract entered 
into with the company into 1912. 


Tullow (Leitrim).—E.L. ScHEME.—Àn expert is to 
advise on the cheapest and best method of lighting the town 
by electricity. 


Tunbridge Wells.—Loax.—The Corporation is borrow- 
ing £30,000 for the extension of the electricity undertaking. 
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TRAMWAY AND RAILWAY NOTES. 


Aberdeen.—ACcIDENT.—As a Corporation tramway-car 
was going along Gordon Street, ou the 17th inst., the driver fainted 
and fell off the car into the street. The woman conductor was 
unable to reach the driver's platform owing to the crowd inside 
the car. After going about 100 yards the car ran into a van con- 
taining a number of children. Luckily, none of the occupants of 
the van was seriously injured. A young man on the top deck 
came down the front stairs, applied the brakes, and managed to 

‚ Stop the car as it was about to collide with a car in front. 


Ashton-under-Lyne. — PROPOSED PURCHASE.—Arbitra- 
tion proceedings are shortly to be commenoed in London for the 
purchase by the Ashton-under-Lyne Corporation and neighbouring 
suthorities of the Oldham, Ashton, Hyde and Denton electric 
tramways, owned by the British Electric Traction Co. 


Birmingham.—The Ministry of Transport has extended 
until September 6th, 1920, the Corporation Light Railways Orders, 
1912, and (Quinton), 1913, for the completion of certain works. 


Bradford.—Nxw Cars.—Owing to increase in traffic, 
and in spite of the number of new cars on order, the Tramways 
Committee is prepared to buy good cars. 


Brazil.—RAILwWAT ELEOTRIFICATION.— Тһе Government 
has submitted a Bill to Congress for the electrification of the 
Central Railway from Rio de Janeiro to Barro do Pirahy, and also 
of the suburban lines in the Rio district. The preliminary surveys 
already authorised have now been completed, and the cost of 
electrifying the different lines scheduled is estimated at £340,000, 
while the cost of power stations, new rolling stock, &c., is 
estimated at & further £1,050,000. When the Bill receives the 
sanction of Congress, tenders are to be invited fur the carrying out 
of the work, ample liberty being allowed for the proposal of any 
system of electrification as well as suitable bases for payments as 
credits are voted for the work. 


Burnley.—Waces INCREASE.—The award to tramway 
and omnibus workers for inoreased wages will result in an additional 
charge on Burnley Corporation tramway department of approxi- 
mately £4,000. 


Continental.—BrLciumM.—The employés of the Liege 
tramways called a strike on Thursday morning last week. 

All the Brussels tramway services were also suspended last week. 
The strikers are demanding the incorporation of their bonus in 
their regular wages. The Minister of Public Works declares that 


negotiations cannot be undertaken before the resumption of work. . 


FRANCE. — The construction of an electric railway between 
Grenoble and Nice having been deemed desirable, it has been 
decided to invite the submission of competitive plans for the 
scheme, for which a prize or prizes, amounting to 50,000 fr., 
wil be given. The Chamber of Commerce of Grenoble has 
taken the lead in the matter, as representative of six other 
Chambers. The track proposed may take account of such sections 
of lines as exist, or be an entirely distinct track. The line is 
to have two sets of metals, and be of normal gauge, exhaustive 
details to be given, with inclusive cost; the system of electric 
traction proposed is to be the subject of special consideration. 
August 20th, 1920, is the date fixed for sending in the schemes, 
addressed to the Chamber of Commerce of Nice. 

The immediate disbursement of 700,000,000 fr. has been decided 
upon by the French State Railways Administration for the purchase 
of 730 locomotives, 1,450 coaches, and 10,000 wagons. Private 
French companies have likewise issued orders for 120 locomotives 
and 1,509 coaches. These simultaneous orders are induced by the 
conviction that existing rolling stocks are inadequate to deal with 
the present traffic. 

According to the Morning Post an electric train ran through the 
streets of Paris on Wednesday, last week, following the outer 
boulevards. It was composed of a front 80-H.P. motor-car and five 
trailer cars, each with & motor. Accumulators were attached to 


each of the trailers to enable them to be run independently if . 


required. 

Owing to the shortage of coal the public has been warned that 
the Underground electric trains may have to travel at a lower 
8 


GERMANY.— А municipal strike commenced, last week, at 
nd and all the tramways stopped running on the Tuesday 
night. 

ÍTALY.—The Financier states that several conferences took 
place recently between the representatives of the Italian electrical 
industry and those of an American financial group, headed by the 
National City Bank, to deal with the financial and industrial 
questions connected with the proposed electrification of tbe Italian 
railways. According to а Naples contemporary, it hes been 
decided to form a company, with a capital of 300 million lire, 
of which half is to be subscribed by the American participante, and 
which is to take up the transformation of the traction system. 
Interested in this concern are further electrical enterprises and 
leading steel and engineering companies, which are to supply the 
power stations and the constructional works, as well as the railway 
material. The four leading banks, the Banca Commerciale, Banca 
di Sconto, Banco di Rome, and the Credito Italiano, are also 
participating. 

SPAIN.—The first completed section of the Madrid underground 
railway was officially opened to the public by King Alfonso on 


the 17th inst. This section of the Madrid tube railway, the first 
of ita kind in Spain. covers a distance of 4 km. (24 miles), running 
noith to south from Cuatro Caminos to the Puerta del Sol, the 
central part of the metropolis. The first track has taken 24 years 
to construct, and the opening took place on the exact day fore- 
casted by the engineers at the time the concession was granted by 
the Government. The material and rolling stock are of up-to-date 
manufacture, and, with the exception of & few small items, every- 
thing used in the work of construction was produced in Spain. 
The enterprise is financed by purely Spanish capital. The directors 
and engineers are Spanish, while the first name on the list of 
shareholders is that of King Alfonso, after whom the concern is 
called, The Metropolitan Co. Alfonso XIII.“ The cost of the first 
section has been about 8,000,000 pesetas (about £320,000). "There 
is a double electric track, capable of running a three-minute 
service both ways, each train conveying up to 600 persons, if neces- 
sary. The official run gave complete satisfaction, and work on the 
second section will be commenced immediately. 

SWEDEN.—The State Railway Administration of Sweden, in the 
course of a report respecting new works to be carried out in 1920, 
asks for an allocation of 16,700,000 kronen (£917,000) for the con- 
version to electric traction of the line from Kiruna to Svarton. 
During the past three years the Rikedag has apportioned a total 
of 5,500,000 kronen for this purpose, and only preparatory works 
have, so far, been carried out, so as to keep the expenditure as low . 
as possible. Owing, however, to the great difficulties experienced 
in the ooal market, the Administration now considers it deeirable 
to endeavour to proceed with the conversion of the whole of 
the railway as soon as possible, and to complete it by the end of 
1921, with the exception of certain sidings. It is caloulated that 
on electrification an annual fuel economy of 42,000 tons of coal 
will be obtained on the transport of 2,000,000 tons of ore from 
Kiruna to Svarton, or of 58,000 tons of coal if 3,000,000 tons аге 
conveyed, and an economy of 71,000 tons of coal if 4,000,000 tons 
of ore are transported by the railway. 


South Africa.—DunRBAN.—After one day's strike the 
tramway dispute was settled late at night on the 13th, the Town 
Council conceding a number of the men's demands.—7he Times. 


Dundee.—Dundee, Broughty-Ferry and District Tram- 
ways Oo. is terminating its arrangement with tne Corporation 
Electricity Department, the proposed rate for energy beiug p'o- 
hibitive, viz., 1'75d. plus 10 per cent. 


Ediaburgh.—The cost of the new buildings at Shrubhill 
depot of the Corporation tramways is £12,000; and other improve- 
menta, £3,500. | 

For the electrification of the Pilrig: and Liberton section of the 
tram ways, the proposed car sheds, stores, &c., represents an outlay of 
£35,000. 

Egypt.—STRIKE.—The strike at Alexandria has been 
settled, the men having been granted а 40 per cent. increase іп 
wages, an eight-hours' day, and & fortnightly holiday. "The fares 
have been increased to counterbalance the increased expenses. 


Halifax, —cT1Ew Scuemes.—The Tramways Committee, 


last week, considered the promotion of a Bill ín Parliament to 


obtain powers for tramway extensions from Hebden Bridge to the 
district boundary at Whiteley Arches, which would shorten the break 
in continuity of tramway service between the centres of Yorkshire 
and Lancashire. Another matter which might be included in the 
Bill would be a new line to Elland ria Elland Wood Bottom. 


Lancaster.— DisPuTE.—The Corporation has declined to 
agree to a proposal that it and the Morecambe Corporation 
should pay the Lancaster and District Tramways Oo. $8,000 for the 
right to take up the tramlines on the Lancaster-Morecambe road so 
as to improve the thoroughfare. 


Liverpool.— WaGeEs.—The effect of increased wages and 
general working expenses upon the Corporation tramways were 
explained by the chairman at the meeting of the Tramways Com- 
mittee on the 15th inst. As the result, he said, of carrying out the 
agreement of March, the wages bill had increased by £92,000, and 
a further £30,000 would be added to the annual wages bill by the 
recent arbitration award. In the last five years expenditure had 
increased by 114 per cent., of which labour was receiving 81 per 
cent. Despite the carrying of 10,000,000 passengers more than 
last year, and the takings being £120,000 more, the surplus had 
decreased by £60,000. 


London. WILLESDEN.—Having delayed a tramcar by 
refusing to pull his cart off the track, a man was fined £2, with 
£2 28. costs. 

SEASON-TICKET STRIKE ALLOWANCES.—The Railway Executive 
Committee announsed last week that the railway companies have 
been authorised to make an allowance on residential season tickets 
to cover the period of non-use during the strike. 

To afford relief to the underground railways at rush periods, 
certain omnibus services have been strengthened between points 
served by the District, Hampstead, aud Piocadilly lines. 

ACCIDENTS.—An L. T. U. car failed to take the points at Kew 
Bridge on Friday morning, last week; jacks had to be used, and 
the service was disorganised for some time. 

Some delay was caused on the District Railway, last week, by the 
breakdown of a train between Sudbury and Ealing Common. 

An omnibus and a tramway-car collided in the fog in Lea Bridge 
Road, Leyton, on Sunday afternoon. 

In some districts the District Railway tramway services were 
delayed by fog during the week. 
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.L.C.C.— The Stepney Metropolitan B.C. still objects to the elec- 
trification of tramways in Burdett Road, Grove Road, &c., by mesns 
of overhead conductors. 

The car shortage on time-table requirements was further 
reduced from 36 cars on 26th June, 1919, to six cars on lst 
October, 1919. 


Oldham.—HoripAv Serxvice.—The Tramways Com- 
mittee has decided to suspend the service on Christmas Day. and to 
make а grant of £75 towards the expenses of a welcome home 
to ex-service men in the department, to be held on that day. Out 
of the department, 370 men enlisted, and of these 191 have returned, 
in addition to which 100 other ex-soldiers have been taken on. 


Rhondda.— THREATENED  STRIKE.— The employés of 
the Rhondda Tramways Co. have tendered seven days’ notice on 
account of the dismissal of a driver who, it is stated, ran his car 
to a certain station 13 minutes before the schedule time. 


Rochdale—New Cars.—It is proposed that 10 new 
cars should be bought. 


Wolverhampton.—Increasep FTARES.— The Т.О. has 
raised all fares by ја. The minimum ordinary fare is now IId. 


York.— ELECTRIC OMNIBUSES.—A protest has been lodged 
with the City Council by the ratepayers in the Burton Stone 
Lane district against the electric ‘bus service. An alternative 
suggestion is for the extension of the tramway system, or the 
providing of railless, traction. 


TELEGRAPH AND TELEPHONE NOTES. 


Frauce.— The Paris public telephone booths are to be 
closed on Sundays. 


Italy.—The Italian Government, according to a cable 
received from H.M. Commercial Counsellor, Rome, has decided 
that from October 13th land cables and wireless between Great 
Britain and Italy are accepted іп ару of the following codes :— 
A. B. C., fifth edition: Western Union, Lieber's, Bentley's Complete 
Phrase (exclusive of separate supplement for mining and oil trades). 
Bromhall's Imperial Combination (excluding rubber appendix); 
Meyers Atlantic Cotton, thirty-ninth edition; Scott's, tenth 
edition: Pasi and Lugagne. Name of code used must be prefixed 
to message. 


Underground cables.—The Epsom R. D.C. has refused 
permission to the Government to open the roads for the pur- 
pose of substituting underground cables for overhead telephone 
wires, on the ground that it is " unnecessary and extravagant 
expense.“ 


West Indian Cables. —In an article in the West India 
Committee's Circular of the 16th inst., attention is drawn to the 
unsatisfactory state of telegraphic communication to and from the 
West Indies and British Guiana, and an all- British system is 
advocated. The Committee favours the laying of a cable from 
Jamaica to St. Lucia, or from Bermuda to Barbados or St. Kitts, 
to free the islands from foreign control and ruinous charges. The 
Inter-Departmental Committee has the scheme under consideration, 
and in reply to a letter from Lord Milner, the West India Com- 
mittee emphasises previous suggestions made by it as to new cables 
and the further development of inter-Colonial wireless com- 
munication. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the " Official 
Not ioo appeared.) 


OPEN. 


Australia. — SyDNEY.—December 19th. 
Board of Water Supply & Sewerage. Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney.* 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No, 558.“ 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. 
set and accessories. 
Melbourne.“ 


Belglum.— November 3rd. The present concession expiring 
in May of next year, the municipal authorities of Ninove are 
inviting tenders for the concession for the supply of electrical 
energy for lighting and power purposes in the town. The con- 
ditions may be obtained on application to the Secretariat. Hotel de 
Ville, Ninove, Belgium. 


Metropolitan 


Portable electric welding 
Secretary for Railways, Spencer Street, 


December 19th. The Permanent Deputation of Limburg. For 


the concession for the distribution of electrical energy for lighting 


and power purposes in Limburg. The specifications and plans may 


be consulted up to December Ist at the offices of Prof. Gillon, 99, 
Rue des Flamands, Louvain. 


Bolton.—November 11th. Electricity Committee. One 
8,000-Kw. turbo-alternator, with condensing plant, four water-tube 
boilers. (October 17th). 

Coventry.—October 28th. B. of G. E. L. installation, 
London Road Institution. Mr. T. F. Tickner, Architect, 14, Little 
Park Street. 

Egypt. — ALEXANDRIA. — November löth. Egyptian 
Postal Administration. General stores for 12 months, including 
several electrical items.“ 

Leeds. November 13th. City Council. Single-phase, 
2.000 and 6,600 volts, and Scott- connected transformers, 14.000 
K. v. A. capacity; also transformers required during a period of two 
years. (See this issue. ) 

London.— HAxPaTEAD.—November 3rd. B.C. Tenders 
from November 20th. 1919, to March 31st, 1920, for oils for the 
electricity station, and removal of ashes, clinker and boiler refuse. 
(See this issue.) 

Mauchester.— October 31st. ^ Waterworks Committee. 
One set of electrica!ly-driven, high-pressure, centrifugal pumps. 
Secretary. Waterworks Offices. Town Hall. 

November llth. Tramways Committee. Special track work. 
Mr. J. M. McElroy, General Manager. 


Rhondda.— November 5th. U. D.C. Electricity Depart- 
ment. Two sets of sub-station switchgear, (October 17th). 


Southampton.—October 29th. B. of G. Electric motor 
and wiring (bakery). Mr. A. J. Walden, Clerk. 


Spain.—. January 2nd. The Spanish Ministry of Public 


Works in Madrid. For the concession for an electric railway 
between Madrid and the Port of Valencia. 


Tunbridge Wells.— Electricity Departinent. One 750 to 
1,000-Kw. turbo-alternator, surface condenser and pumps, wet-air 
filters, piping, economiser, induced-draught fan and engine, and 
extensions to switchboard, &c. (See this issue.) : 


Vork. — October 27th. N. E. Railway. Six or 12 months’ 
supply of telegraph apparatus, telegraph wire and line stores. 
(October 17th ) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


— =- — — — — a 


CLOSED. 


London.— The I.. C. C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., amounting to £83,461, for the construction 
of authorised tramways from Lee Green to Eltham ; also the tender 
of Mesara, W. Manders & Co., amounting to £42,528, for the con- 
struction of High Street, Wandsworth, and East Hill Tramways. 

SHOREDITCH, — Electricity Committee. Distributing mains. 
Accepted :— | 

700 yd., 1 sq. in., single-core, paper-insulated, lead-covered cable, £744.— 

Union C: ible Co. 
1,550 yd., 13 sq. in., three core, paper-insulated, douhle- armoured, к.н т. 
cable, £1,728; апа 1.550 yd., 7/20, six-core, pilot cable, £300 per ‘mile. — 
Edison Swan Electric Co. 
Service cable : — 
d., three-core, 7:16 cable, £203; SRD yd., three-core, 7/11 cable, £.59.— 
Pirelli-Generat Cable Works, Ltd. 

One 2.000-K W. feeder, cubicle and desk panel, for use on 6,600-v., A. C., three- 

phase, O- period system, £977,— Metropolitan: Vickers Electrical Co., Ltd. 


FORTHCOMING EVENTS. 


Association of Mining Electrical Engiaeers. — October 24th and 25th. 
Annual general meeting. At Edinburgh. 


London Branch.— October 20th. Ordinary general meeting. 

Junior Institution of Engineers.—Friday, October 2ith. At 89, Victoria 
Street, S8. W. At 7.80 p.m.  Lecturette on Fire Prevention and Protection 
in Factories and Workshops.“ by Capt. S. W. Thorpe, Chief Officer, Kodak 
Fire Brigade. 


Friday, October 81st. At 89, Victoria Street, S.W. At 7.80 p.m. 
Social evening. 
Institution of Mechsnical Engineers. — Friday, October 24th. At the 


Institution of Civil Engineers, Gt. George Street. At 6 p.m. Presidential 
address, by Dr. E. Hopkinson, M.P. 


Physical Society of London. -Friday, October 24th. At 5 p.m. At the 
Imperial College of Science, Bonth Kensington, S.W. Papers on “A 
Meter for Me: suring the Rate of Flow of a Gus," by N. W. Mclachlan, 
D. Sc., XI. I. E. E.; A Cheap Micro-balance," by J. Н. Bhaxby, B. Sc.: and 
“T he Resolntion of a Curve into a Number of Exponential Components,” 
by J. W. T. Walsh, M.A., XI. Sc. 


University of London.—Friday, October 24th. At University College, 
Gower Street, W.C. 1. At 5 pm. Public lecture on * Recent 
Developments in Public and Private Lighting," by W. C. Clinton, B. Se., 

NI. I. E. E. 

North East Coast Institution of Engineers and Shipbuilders.— 
Friday, October 24th. At Bolbec Hall, Neweastle-on-Tyne. Presidential 
address, by Mr. A. E. Doxford. 

Birmingham and District Electric Club.—Saturday, October 25th. At the 
Grand Hotel. At6.30 p.m. Ladies’ night. 

Manchester Association of Engineers. -Saturday, October 25th. Discussion 
on Prices und Conditions for the Supply of Electric Power to Works,“ to 
be opened by Mr. J. Frith and Dr. Cramp. 


Institution of P.O. Electrical Engineers (London Cestre». — Monday, 
October 27th. At the Royal Society of Arts, John Street, Adelphi. At 
5.30 p.m. Paper on Aircraft Telephones.” 

Wireless Society of London.—Tuesday, October 28th. At the Institution of 

Civil Engineers, Gt. George Street, Westminster, S. W. At 6p.m. General 
esting and exhibition of apparatus, 


Society of Technical Engineers girmingham Branch),—Friday, October 
Bist. At the Chamber of Commerce, New Street, Birmingham. At 7 p.m. 
' Lecture on The Problem of Transport," by Prof. F. W. Burstall, M. So., с, 
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UU c77'7^ NOTES, 


Electricity Supply Rifle League.— The following are 
the results of the matches to date in the above League :— 

City of London, 556 (Harlow 99) *. Hackney, 470 (Rolfe 93); 
City of London, 562 (Smith 96) є. Shoreditch. 556 (Weekes 96); 
Shoreditch, 560 (Flavell 98) v. Hackney, 471 (Turner 94) ; Metro- 
politan, 575 (White 98) v. Shoreditch, 565 (Flavell 98); Metro- 
politan, 570 (Taylor 98) r. City of London, 559 (Harlow 99): 
Metropolitan, 578 (T. Jennings 98, T. Holder 98) +, Hackney, 547 
(Hilling 95, Marriott 95). ; 

The League table to date is as follows: 


Club. Shot. Won. Lost. For. Against. Points, 
Metropolitan "S 3 3 0 1.723 1,671 6 
City of London 3 2 ] 1,677 1,596 4 
Shoreditch ... ET 3 1 2 1,681 1,608 2 
Hackney ... ae 3 0 3 1,485 1694 0 


Forthcoming Exhibitions.—The Military and Naval 
occupation of the Crystal Palace will come to an end on 
December 3 Ist next, and arrangements now in progress will then 
be completed for an annual season lasting from May to October, 
when a War Exhibition arranged by the Imperial War Museum 
wil be held. Before the season begins next year a British 
Industries Fair, organised by the Board of Trade, will be held at 
the Palace. E ET A E 

The twelfth “Foire de Paris" will take place in March, 1920, 
at Cours la Reine, the Esplanade des Invalides, and the Champs de 
Mars. There will be exhibits under the following headings :— 
Building, ceramics, lighting. electricity, heating apparatus, metal- 
lurgy, machinery, transport, &c. 

The Roads and Transport Congress and Exhibition will be held at 
the Royal Agricultural Hall, London, from November 20th to 27th. 

The Thirteenth International Motor Exhibition will be held at 
Olympia, London, W., from November 7th to 15th. 


Proposed French Tax on Gas and Electricity.— 
During the past 10 years schemes have been prepared in France 
for the taxation of the consumption of gas and electricity, on 
every occasion when new sources of revenue have been suggested, 
but the Budget Commission has always rejected the proposals. 
This year, however, the Commission has avreed to the scheme, 
which, if sanctioned, will impose a tax of 10 per cent. on the sale 
price of gas and electricity for private lighting and heating 
purposes. 


Embezzlement Charge.—At the Manchester City Police 
Court, on Saturday last, a charge of embezzlement was laid against 
John William Hewett, aged 43, & cashier in the employment of 
the Manchester tramway department. Prisoner was stated to 
have misappropriated the sum of £2,000 between June 24th and 
September 29th of this year. Mr. A. F. Pickford. who prose- 
cuted, said the amount involved was considerably in excess of the 
sum mentioned in the warrant. He asked for a remand until 
Friday, October 24th, and this was granted. 


Scientific Workers’ Social.— he National Union of 
Scientific Workers (secretary, Mr. E. Sinkinson, 19, Tothill Street, 
S.W.1), is holding a social evening at 52, St. Martin's Lane, 
W.C.2, on Thursday, October 30th, at 7.30, to inaugurate a London 
Branch of the Union. The meeting will be open to all scientific 
Workers. 


Educational.— The War Office announces that the 
R. A. M. C. is to train men not over 21 years of age for special work. 
including X-ray and laboratory work. Accepted candidates will 
be required to serve for seven years with the Colours, and will 
receive the rates ef pay laid down by the new warrant while 
qualifying. Men over 21, and not exceeding 35, who are already 
qualified in any of the classes, will be accepted for service, and 
should have good prospects of & career. | 
‘The Eastern Telegraph Co. is, we learn, about to open a new 
school of telegraphy in Fitzjohn's Avenue, Hampstead, N.W., of 
which Mr. J. H. Stephens has been appointed principal. 

-The London City Corporation has referred to a Committee a 
resolution that industrial technical education should be made a 
compulsory subject in all commercial training. 


The Batti-Wallahs.—4At the luncheon held on Monday 
at the Holborn Restaurant, at the close of the speeches “ Uncle" 
Pooley was called upon to make a few remarks about coming events. 
He announced that there were to be five informal events during 
the season—the first on November 5th--and at least one smoking 
concert. 


American Labour Disputes and the Electrical Press.— 
We have received from the Llectrical World, New ‘York, in place 
of the copy of that journal which should have arrived by the last 
mail, a type-printed page of news. The various industrial disputes 
that have taken place in the States lately reached the periodical 
Press, and prevented the appearance of over 200 papers. The page 
of news items concludes as follows :—'' While it is appreciated that 
this very shallow summary of the news cannot take the place of a 
regular issue of the Alerfrical World. still we trust that it will 
help to keep readers posted on the high spots until such time as 
labour can adjust its internal organisation squabble and perinit us 
to print again." We wish our contemporaries a speedy issue out of 
all their tribulations—indeed, we hear that the strike ig now at 
5 Pius The missing number was, we believe, the firat due for 


British Oil.—Official estimates state that 8 million 
gallons of oil have steadily flowed at the Hardstoft Well, near 
Sheftield, since the stratum was first penetrated, The flow has now 
attained an average of over 2,000 gallons per 24 hours. Drilling 
has been suspended, but will be resumed at a later date. 


Appointments Vacant.—Telegraph mechanicians (£285 
+ £120) for the Posts and Telegraph Department, Nigerian 
Government; assistant electrical engineer (858.) for the Paisley 
Corporation electricity department ; assistant instructor in elec- 
trical engineering (£175 -- additional salary for evening work) 
for the Wimbledon Technical Institute ; switchboard attendant 
for the Kendal electricity department ; lecturers in mechanical 
and electrical engineering and mathematics (£350) for the Lough- 
borough Technical College : switchboard attendant (£3 + 98а. 6d. 
+ 124 per cent.) for the Walthamstow U.D.C. electricity depart- 
ment; cable foreman for the Hackney Corporation electricity 
works; electric lighting foreman (£240 + 20 per cent. war bonus 
+ a duty allowanceof £30 from the fifth year of the appointment), 
for the Ceylon Government, Railways: shift engineer (£293), for 
the Sunderland Corporation Electricity Department; E. H. r. 
plumber jointer, for the Swansea Borough Council Electricity 
Works; telegraph inspectors (£160 + £70). and electrical 
mechanicians (£200 + £65), for the Posts and Telegraph Depart- 
ment in German East Africa: lecturer and demonstrator in elec- 
trical engineering (£225 to £315), for the Regent Street Poly- 
technic. See our advertisement pages to-day. 


Institution aud Lecture Notes.— Wireless Society of 
London.—The next general meeting of the Society will take place 
at the Institution of Civil Engineers, Gt. George Street, West- 
minster, on Tuesday, October 28th, at 6 p.m., and it is hoped that 
all those available will be present ; after five years of inactivity 
due to the war, the Society is again busy in the interests of experi- 
menters and amateurs interested in wireless telegraphy, and this 
first general meeting will be an important one. We are told that 
there will be an exhibition of wireless apparatus from several 
different sources. Particulars of the Society can be obtained from 
the hon. secretary, Mr. Leslie McMichael, 30, West End Lane, West 
Hampstead. 

Birmingham Metallurgical Society. At a meeting of the Society, 
on the 1tth inst., a paper was read by Mr. W. H. J. Vernon on the 
corrosion of metals. The author discussed the genesis of corrosion, 
together with the chief factors influencing ita subsequent course. 
Particular stress was laid upon electrochemical action in the 
practical problems Of corrosion, and an example was quoted of the 
fracture of a propeller-shaft brought about by this type of corrosion. 
The action of internal galvanic couples in effecting the corrosion 
of metals and alloys was demonstrated. It waa pointed out, how- 
ever, that while in the light of the electrolytictheory perfect homo- 
geneity should ensure freedom from corrosion, non-homogeneity, 
still without defection from the theory, did not necessarily stand 
for corrodibility. The action of light was found to set up a curious 
type of electrochemical corrosion. : 

University of London, University College.—A public lecture, 
entitled " Recent Developments in Public and Private Lighting," 
will be delivered by Mr. W. C. Clinton, B.Sc., M. I. E. E., at University 
College, London, on Friday, October 24th, at 5 p.m. The lecturer 
will deal with the new sources of light that have become available 
within the last 10 vears, and the increased efficiency and con- 
venience due to their introduction. It is hoped to have on view 
some samples of modern lamps and accessories. Tickets of admis- 
sion may be obtained by sending a stamped addressed envelope to 
the Publications Secretary, University College, London (Gower 
Street, W.C. 1). 

Society of Technical Engineers (Birmingham Branch).—The first 
general meeting of the winter session, 1919-20, will be held on 
Friday, October 3186, at the Chamber of Commerce, New Street, 
Birmingham, at 7 p.m., when Prof. F. W. Burstall, M.Sc.. M. A., 
&c., will lecture on The Problem of Transport,” All technical 
engineers are cordially invited. AE MET DE 

THE STATE AND ELEOTRICITY.—" We require electricity in this 
country more than any other power," said Mr. Edward Shortt, the 
Home Secretary, speaking on "State Electricity " at a meeting of 
the Eighty Club on the 16th inst. It was wanted in the develop- 
ment of agriculture, he continued, and in all the problems of 
industrial competition with other nations, as well as in those of 
transport and housing. The country must be made self-supporting, 
not by artificial means and State bounties, or by means of tariffs, 
but by making the system of agriculture more efficient and more 
complete. And that largely depended upon the cheap and 
organised production of electrical power. Complete and efficient 
transport could only be run by means of electricity, and the 
housing of working men in decent neighbourhoods was a question 
of transport. One of the great objecta before the country was the 
generating of power for a smaller consumption of coal than at 
present. The water power of this country could be used to a much 
greater extent. | | 


Electrically-Propelled Fishing Vessels.— The Norwegian 
fishing fleet includes no less than 10,000 motor-boats, and the lack 
of petrol led the Fishery Administration to consider the substi- 
tution of electricity. According to the Rerue Géwrale de 
Г Electricité, the inquiry has, up to the present, shown that the 
accumulators obtainable commercially are too heavy and costly for 
the purpose, besides being too restricted in capacity to give the 
range of action required. The problem is, however, regarded as 
soluble, and the Cabinet is to demand from Parliament a credit of 
20.000 crowns for the purpose of carrying out research work at the 
Trondhjen Technical School on electrical propulsion of fishing 
boats, 
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Australian and New Zealand Soldiers Training at the 
B.T.H. Works.—Shortly after the signing of the Armistice, 
the Australian Commonwealth, for the benefit of its soldiers 
who on account of lack of transport facilities would have to 
remain abroad some time, inaugurated an educational echeme 
to enable them to improve the opportunity while in Great 
Britain by employing their time profitably in obtaining train- 
ing in various industries. In the accompanying illustration 
we are able to show a group of Australians training under 
the above-mentioned scheme, and a representative of New 
Zealand, taken at the works of the British Thomson-Houston 
Co., Ltd., at Rugby. The original number indicated by the 
B.T.H. Co. that it could accommodate under the above 
scheme was ten, but so great was the desire expressed to take 
the course that eventually room was found for accommodating 

. This included a number of New Zealanders (not covered 
by the Australian scheme), who were taking an intensive 
course on their own account. Every facility was placed at 
the disposal of the men by the B.T.H. Co. to give them just 
such training as each particularly desired, without any restric- 
tion, and that this was highly appreciated by them is indicated 
by their hearty thanks and regrets when their course was 
either curtailed or ended owing to transport being available. 
The course has greatly benefited those taking it, and the keen 
spirit shown in getting all the experience possible in the 
imited time was only exceeded by their regret that, owing 


sufficient wages. That was not so. Before the war girls of 
18 were receiving 168. per week, with a rise to 288. Now 
they were started at 37s. 10d., and rose to 52s. 2d. When 
there were 1,000,000 calls per duy in London before the armis- 
tice, there were now 1,250,000. There was delay, overolading, 
and confusion owing to the lines not being sufficient for the 
traffic, due to the lack of extension during the war. They 
were providing for all this, but it could not be done all at 
once. In London, since the armistice, they had put in 
14,000 lines, and were at present installing 900 a week. They 
were putting in underground wires in 20 large towns, and 
establishing new exchanges and extensions all over the 
country. The new exchange at Clerkenwell, to be opened 
in December, would take 1,700 lines. There would also be 
new exchanges at Bishopsgate, the Tower Exchange, Holborn, 
Sloane Square, and Marylebone, and extensions to the Avenue, 
Exchange, Hampstead, Harrow, Hornsey, Battersea, Stratford, 
Tottenham, Victoria, and Waltham Cross exchanges. A Select 
Committee was to deal with telephone charges. As to the 
suggested committee of business men there were 51 in the 
country now, and one of them was established for London 
which represented the Chamber of Commerce, the Corpora- 
tion, and the L. C. O. Не had arranged some months ago to 
send experts to American to inquire into the telephone system 
there, and there were American experts in this country 
inquiring into our system. He added that he would consider 
the suggestion that one member of the National Union of 


AUSTRALIANS TRAINING AT THE B. T. H. Works, Ruapy. 


to transport difficulties now no longer existing, the course 
ends by October 3lst. The names of the soldiers shown in 
the group are as follows: 

Back row, reading from left to right.—G. B. Wilson, C. J. 
de la Cour, F. L. Page, E. J. Fowler, A. J. Dix, F. R. 
ооо J. Currie, L. L. Burns, C. E. Braybon, C. Е. В. 
rwin. 

Second row, reading from left to right.—O. B. Ransom, 
H. W. Perkins, R. Featherstone, A. J. Coker, F. B. Gentle, 
Н. D. Hopkins, С. M. Halpin, О. J. Mundy, В. J. Smith, 
F. B. de Steiger, J. E. Peacock. 

First row, reading from left to right.—L. J. Clifton, J. 
Moffat, R. W. Parsons, A. S. Cox, K. Willis, H. A. Dodd. 


The Telephone Service.—Mr. Illingworth received a 
deputation from the National Union of Manufacturers on the 
16th inst. Col. Sir Frederick Hall, D.S.O., M.P., in in- 
troducing it, said the Union represented £5,000 million, and 
it had received an enormous number of complaints about the 
telephone service. The P.M.G., in reply, eaid that when the 
Post Office took over the system they laid out 41,350, 000 a 
year on it. During the war and up to March this year, 
owing to a shortage of labour and material, they had only 
expended £250,000 a year on its maintenance. Since the armis- 
tice they had drawn out a programme for this year in which 
they intended to lay out £3,000,000 on new exchanges, im- 
proving lines, putting on extra lines and switchboards, and 
generally getting the service back into a more satisfactory 
condition. In 1914 there were only 4 per cent. of the staif 
who had had less than six months' experience, but recently 
the average had been 45 per cent. Some thousands of 
operators had been taken away from the exchanges for war 
work, and there were still 800 of these highly skilled workers 
in the various Government departments. It was stated by 
various people that the shortage was due to their not paying 


Manufacturers ehould be selected to sit on the committee 
dealing with the London telephone service. 

Referring to complaints made about the telegraph gervice, 
Mr. Illingworth said that, whilst mistakes were made, as 
they were made in every business, the British telegraph 
eystem was admitted to be the best in the world. The mis- 
takes complained of would be inquired into. With regard to 
charges, the Government thought that, at any rate for the 
present, it was desirable to keep up communications as cheaply 
as possible, and really the Post Office wae now being eub- 
sidised by the Treasury. He believed the deficit this year 
would not be less than two million pounds. 


The Nitrogen Products Project.—At a meeting of the 
Derwent (Cumberland) Fishery Board, on the 13th inst., t 
was stated that the Nitrogen Products Co., which proposed to 
establish extensive works at Workington, and take water from 
the river Derwent, was not proceeding with the works owin to 
being unable to get a guaranteed coal supply. Mr. F. Hall 
(Mayor of Workington) read a letter, which stated that the 
company was not prepared to commit itself to any expenditure 
till a thousand tons of coal per shift were guaranteed. 


Solar Eclipse and Wireless Reception.—In order to 
determine whether the reception of wireless signals would 
be affected by an eclipse of the sun, experiments were made 
during the recent eclipse of May 28th, as we announced at the 
time. According to the Revué Générale de l'Electricite, a 
special receiving station was erected at Meudon, and directed 
towards the transmitting station at Ascension. The signals 
were normally received during the night, but not during the 
day. During the eclipse, when the shadow of the moon 
between Ascension and Meudon, the signals were audible at 
Meudon, and as the shadow passed away the signals became 
Weaker, and disappeared completely with the end of the 
eclipse. 
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The International Electrotechalcai Commission. — As 
we go to press we learn that the plenary meeting of the Com- 
mission was held on Wednesday morning, with M. Maurice Leblanc 
in the chair, and a number of important decisions were taken 
regarding the work of the Commission. There are eight Advisory 
Committees, appointed or reappointed to deal with the various 
subjects, and meetings are to be held in the near future in order to 
prepare the preliminary details for the consideration of the Com- 
mission, which in all probability will meet in America next year. 
With the exception of the Advisory Committee on the Rating of 
Machinery, no meetings of the Committees are being held during 
the sessions of the Commission. The Rating Committee has made 
certain definite reoommendatiuns, which have been adopted. 

The scope of the international rules is for the present to be 
confined to rotating machinery up to 750 Kk. v. A. capacity, and 
5,000 volts preasure, or machines having a core length not 
exceeding 50 cm. The rules are to apply to all transformers, 
with the exception of the water-cooled type. In the former publi- 
cations of the I.E.C. the method of presenting the temperature 
limits has been considered somewhat complicated, and extremely 
good work has been done, both at Paris and at meetings in London, 
towards their simplification; the temperature limit for silk has 
been added. The question of thermometer methods as against 
resistance methods was fully discussed at Wednesday'a meeting, 
and in order to meet modern industrial oonditions ther- 
mometers are to be permitted on certain definite conditions, 
but with a reduced temperature limit. The question of 
the temperature limit for commutators has received the 
attention of the Commission for a considerable time past. 
It is recognised that improved methods of manufacture have 
enabled certain makers successfully to employ commutators at 
much higher temperatures than formerly, and provision has been 
made that, whilst retaining a certain definite figure for the 
temperature limits of the commutator, by agreement these limits 
may be exceeded so long as the manufacturer expressly guarantees 
that the commutation will not thereby be impaired. This Special 
Committee has devoted several more days to continuing its extremely 
valuable work, as the Commission realises to the fullest degree the 
immense importance of the rating of electrical machinery to 
industrial companies. 


Low C. P., H.V. Metal-filament Lamps.—A satisfactory 
solution to the problem of manufacturing metal-filament 
lamps of 10 C.P., or less, to run off 220-volt circuits is claimed 
to have been arrived at by two scientists working in the 
laboratories of Messrs. Pintsch, of Berlin. The lamp designed 


by them can be manufactured for & power consumption of . 


only 1 to 5 watts and can be connected to any 220-volt net- 
work. It is provided with an ordinary lamp-bulb and a 
standard socket, and contains in a clear glass bulb a mixture 
of neon and helium gas at 8 to 10 mm. pressure. In this 
bulb is a large surface cathode, and, opposite it, an anode, 
placed at such a distance that at 190 volts pressure a 
discharge is set up which forms the luminous yield of the 
lamp. The remainder of the voltage is absorbed by a series 
resistance, the size of which is arranged to suit the current 
absorbed by the lamp. This resistance is concealed in the 
lamp socket. In order to change the colour of the light given 
from orange red to bright red, a little mercury vapour can be 
added to the gas charge.—Technical Review. 


Decimal Coinage.—In connection with the Decimal 
Association’s agitation for counting coins in tens, it 1s pointed 
out that alr ten British Colonies have adopted decimal 
currency, namely, Canada, Newfoundland, British Honduras 
(dollar), Ceylon, Mauritius, East Africa (rupee-cent), British 
North Borneo, Straits Settlements (S.S. dollar of 2s. 4d.), 
Hong Kong (Mexican dollar), and Egypt (£E-milliéme). The 
last named is particularly interesting, for the Egyptian £ 


* 


very closely approximates to our sovereign, and is divided into 


1.000 milliàmes, while Lord Southwark’s Bill proposes to 
substitute 1.000 mils for our present 960 farthings. 


Employment of Disabled Men.— The national в -heme 
for the employment of disabled ex-service men has had a 
promising beginning, as we forecasted at the time of its in- 
auguration. The scheme, full particulars of which can be 
obtained from any Employment Exchange, is that employers 
should undertake to employ as many discharged ex-service 
men as possible. Those who employ not less than 1 in 20 of 
their total number of workers are qualified to use on their 
stationery а special seal. Up to September 26th, 1,453 firms 
with a total of 172,031 employés, had been awarded the seal, 
and the applications of 2,637 other firms were under con- 
sideration. | l : 

A difficulty, which was to form the subject of discussion 
with Sir R. Horne this week, has arisen through the re- 
fusal, by vote, of the meinbers of the Amalgamated Society 
of Engineers to co-operate with the Government in the 
echeme for training disabled men. Disabled soldiers training 
at Croydon as electrical workers under the Government scheme 
are protesting in the daily Press against the treatment which 
they allege they are receiving at the hands of the authorities. 
The men state that the Government is unable to place them 
jn suitable employment, and, further, that it has suddenly 
decided to discontinue their training and subsistence allow- 
ances, and placed them, without notice, on the Labour Ex- 
changes in competition with their more fortunate comrades. 


The men, it is understood, on completing six months in a 
technical school, should go to a workshop for another 14 
years’ practical training. There appears to be some difficulty 
in obtaining the latter training for the men. 


OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.— Mr. Н. Р. 
STOKES, who is shortly taking up the position of general 
manager of the Plymouth Corporation Tramways, was enter- 
tained to & farewell dinner by the employés of the Bexley 
Council Tramways and Dartford Light Railways, at Vickers’ 
Club, Crayford, on October Yth. Over 300 employés were 
present, and a very enjoyable evening was spent. Motorman 
Barehaiu, who occupied the chair, in proposing the toast to 
Mr. Stokes, spoke of the very happy relations whch had 
always existed between the manager and the employés, and 
Mr. A. Duly supported the toast. Mr. H. P. Russell, solicitor, 
who acted for over two years as an auxiliary motorman 
during the period of the war, presented the gifts, which had 
been subscribed to by the whole of the employés, to Mr. and 
Mrs. Stokes. Mr. Stokes was then presented with & clock 
in bronze and a pair of antique bronzes, and Mrs. Stokes with 
a massive pair of candlesticks and teu tray in solid silver. 
Mr. Stokes was also asked to accept a silver cup, given by 
the Bcrough of Woolwich, as a souvenir of the magnificently 
decorated and illuminated tramear provided by him and the 
staff on the occasion of the peace celebrations. Mr. Stokes 
suitably replied. An illuminated album containing the signa- 
tures of those present at the dinner was handed to him. 

Mr. RICHARDSON, general manager of Colne Tramways, is 
one of the selected candidates for the position of rolling stock 
superintendent for London County Council tramways—a posi- 
tion to which a salary of £1,000 per annum is attached. Mr. 
Richardson is also a selected candidate for the position of 
trainways general manager under the Stockton-on-Tees Cor- 
poration. 

Mr. R. H. Campton, late electrical engineer at Dewsbury, 
who is going to Chesterfield, was presented, last week, with 
a travelling bag by the staff. The gift was handed over by 
his successor, Mr. R. W. Grubb, and the two oldest employés, 
Messrs. Jabez Auty and Frank Exley, spoke of the happy 
relationships between Mr. Campion and the workers during 
the past 15 years. 

Mr. Е. S. RAYNER, electrical engineer and tramways manager 
at Doncaster, on leaving to become city electrical engineer 
at Hull, has been presented by the statf with an eight-day 
striking clock, and by the chief officials of the Corporation 
with a silver fruit basket. ' 

Mr. R. Тномѕох, late of the L. C. C. Trainways, East Green- 
wich, and formerly of the Lancashire Electric Power Co., has 
been appointed, and has taken up his duties as resident engi- 
neer to the Yorkshire. Electric Power Co., at Thornhill Power 
Station. 


General.—The marriage has taken place at the Parish 
Church, Bispham, of Mr. S. Тномѕох, electrical engineer, of 
Birkenhead, and Miss E. Wood. 

Major GUD THorPE, O.B.E., R.E., has been gazetted 
chief instructor in electricity at the School of Military En- 
gineering, with effect from February Ist last. Major Thorpe 
joined the Scientific Corps“ in January, 1900, taking а very 
high place in his examinations, specialised in electricity sub- 
sequently, was promoted captain in 1909 and major in Sep- 
tember, 1916. He was appointed an instructor at the School 
of Military Engineering (Electric Lighting) in August, 1910, 
and held that appointment with much ability till October, 
1915, when his services were requisitioned for elsewhere. He 
served for a considerable time on the Royal Engineer Com- 
mittee, and was mentioned in dispatches, and made a Member 
of the Order of the British Empire for his very valuable 
services. 

The Daily Telegraph announces that Mr. J. P. THOMAS has 
been appointed assistant operating manager of the railways 
and 'buses of the London Underground Railways and the 
L.G.O. Mr. J. Thornton, chief inspector of the District Rail- 
way, becomes superintendent of the line to the District and 
Tube Railways, in place of Mr. W. E. Blake, deceased. 

Lieut.-Col. A. Эсма, M. I. E. E., A. M. Inst. C. E., for 15 
vears chairman of the Swansea Electricity Committee, and 
a popular delegate at conventions of the I. M. E. A., has been 


elected Mayor of Swansea. | " 
Mr. A. ANDERSON, who resigned his position of chief en- 
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gineer to Edmundsons’ Electricity Corporation, Ltd., in order 
to join Messrs. Banks, Warner & Co., Diesel engine experts, 
of ll, Queen Victoria Street, was presented with a eilver 
cigarette box by the members of Edinundsons' head office 
staff. He will now be associated with Mr. P. H. Smith as 
Joint managing director of his new company. 

Colonel R. E. Crompton appeared before the Commission 
on Awards on Monday last to speak to his claim in connec- 
tion with the evolution of the tanks. Asked whether he 
agreed that the tank was not an invention, the Colonel re- 
plied: “І think that if anvone succeeds in putting things 
together to perform new duties it is either a discovery or an 
invention. The tank was the result of several people working 
together, and of the work done my team claims no incon- 
siderable share." He invented the whole combination of 
parts which went to make the landship capable of travelling 
over rough ground. lle was also responsible for altering the 
8 0 in such a manner as to get over the War Office objec- 
ions. 

The Ном. A. HOLLAN p HiBBERT has been appointed chairman 
of the North London Railway, in the place of the late Lord 
Rathmore. 


Obituary.— HERR W. Von SIEMENS. —Herr Wilhelm von 
Siemens, chairman of Messrs. Siemens & Halske, passed 
away on October 14th at Arosa in Switzerland. 


NEW COMPANIES REGISTERED. 


Melrose Manufacturing Co., Ltd. (159,343).— Private 
company. Registered October 6th. Capital, 2.000 in £? shares. Objects: 
To acquire the several connections of the Melrose Manufacturing Co., of 11, 
Beaumont Road, Acton Green, Middlesex, in the business of engineers and to 
carry on the business of mechanical and electrical engineers, machinists, elec- 
tricians, &c. The subscribers (each with one share) are: F. Dickie, 24, Mel- 
rose Avenue, Wimbledon bark, S.W.19, engineer; J. Н. Macdonnell, 3-7, 
Southampton Street, Strand, W.C., solicitor. The first directors are: G. A. 
Bassett, W. B. Sanderson, F. Thompson, J. Lawrence, and F. Dickie. Quali- 
„ ordinary shares. Registered office: II, Beaumont Road, Acton 

reen, W. 


F. W. Thomas Institute, Ltd. 0209.800) .—Private сот- 
pany. Registered October 8th. Capital, £1, in 500 15 per cent. cumulative 
preference shares of £1 each and 1,000 deferred shares of 1s. each. Objects: 
To carry on the business of electro-therapeutists, masseurs, teachers of 
physical culture, manicurists, chiropodists, beauty specialists, &. The sub- 
ecribers (each with one preference share) are: Mrs. E. D. Thomas, 70, Hamp- 
ton Road, Redland, Bristol; F. W. Thomas, 25a, Whiteladies Road, Clifton, 
medical electrician. F. W. Thomas is permanent governing director, subject 
to holding £100 shares. Registered office : 25a, Whiteladies Road, Bristol. 


Institute of Medical Electricity, Ltd. (159,405).— Private 
company. Registered October 8th. Capital, £1,000 in 500 15 per cent. pre- 
ference shares of £1 each and 10,000 deferred shares of Is. each. he 
objects are: To carry on the business of electro-therapeutists, masseurs, 
teachers of physical culture, dentists, manicurists, chiropodists, beauty 
specialists, &c. The subscribers (cach with one preference share) are: Mrs. 
E. D. Thomas, 70, Hampton Road, Redland, Bristol; Е. W. Thomas, 25a, 
Whiteladies Road, Clifton, medical electrician. Е. W. Thomas is permanent 
governing director, subject to holding £100 shares. Registered office: 25a, 
Whiteladies Road, Clifton, Bristol. 


Harland Engineering Co., Ltd. (159,403).—Private com- 
pany. Registered October 8th. Capital, £100,000 in £1 shares. Objects: To 
take over the business (except the Canadian portion) of power engineers and 
contractors carried on at Manchester, Glasgow, London and elsewhere by F. 
C. Anderson, C. А. Atchley and F. G. Warburton as the “ Harland Engi- 
neering Co." The subscribers (each with one share) are: F. C. Anderson, 
196. Greengate, Manchester, electrical engineer; C. A. Atchley, Donbank, 
Stirling, engineer; F. G. Warburton, 1, Prebend Mansions, W.4, electrical 
engineer. The first directors are: F. C. Anderson, C. A. Atchley and F. G. 
Warburton (managing! directors). Qualification, £1,000. Registered office: 
196, Greengate, Manchester. . 


Comac Manufacturing Co., Ltd. (159,327). — Private com- 
pany. Registered October 6th. Capital, £2,000 in £1 shares. Objects: To 
carry on the business of manufacturers, repairers and vendors of and dealers 
in electrical and medical machinery, appliances, apparatus, plant, motor parts, 
accessories. and equipments. machinery of all kinds, clothing for aeronautical 
and motor purposes, &c. The subscribers (each with one share) are: C. 
Hellvar, 29, Clifton Road Norbiton, Surrey, electrical engineer; Н. H. 
English, 92. Park End, Bromley, Kent, solicitor's clerk. The first directors 
are: C. Hellvar (chairman and managing director for life); J. W. O. Taylor, 
27, Chatsworth Avenue, Wembley; and L. Mildenhall, R, Hartington Road, 
Grove Park. Chiswick. Registered office: Ordnance Works, Gordon Road, 
Kingston-on-Thames. 


Bodmin Electric Light and Supply Co., Ltd. (159,205).— 
Private company. Registered September 30th. Capital. £7,000 in £1 shares. 
Objects: As indicated bv the title, Minimum cash subscription, £5,000. The 
first directors are: G. B. Treverton. Fore Street, Bodmin, cordwainer; J. C. 
Willis, Crockwell Street, Bodmin, licensed victualler; W. E. Bennett (chair- 
man). Flora Terrace, Bodmin, builder; J. E. Bray, Honey Street. Bodmin, 
grocer; A. J. Brav, Helland Bridge, Bodmin, farmer; A. C. Hawke, Dun- 
mere, Bodmin. miller; J. C. Jane, Crockwell Street, Bodmin, licensed 
victualler; Е. Liddell, Wvnnitun, Bodmin, stationer; E. A. Luke, Fore Street, 
Radmin. baker; J. Н. Pellow, Tregear, Bodmin, merchant. Qualification, 
£100. Secretary: E. W. Gill. Registered office: 45, Fore Street, Bodmin. 


British Water Power Development Co., Ltd. (159,325).— 
Private company. Registered October 6th. £20,000 in 19.048 ordinary shares 
of £1 each and 19,040 deferred shares of Is. each. Objects: To carry on 
the business of hydro-electric, electric and power engineers and contractors, 
&c. The subscribers (each with one share) are: D. Spencer, 1, Hall Place 
Gardens, St. Albans, Herts, commercial manager: Lieut.-Col. R. H. Mac- 
kenzie, D.S.O., XI. C., 5, Gordon Road, Ealing, W.: W. Muirhead, 8. The 
Ridgeway. Golders Green, N.W.: R. M. Wilson, Mill House, Blackheath, 
S.E., civil engineer, Directors: D. Spencer, Lieut.-Col. R. H. Mackenzie, 
D.S.O., М.С. (managing director), W. Muirhead, R. M. Wilson. Qualiti- 
«ation. AQ sher-s Secretary: W. F. Har war. Registered office: 4l, Parka- 
ment Street, S. W. I. 


Swift Electrical Co., Ltd. / 59,495). Private company. 
Registered October loth. Capital, £3,000 in £1. shares. Objects: To carry 
on the business of electrical merchants, suppliers of electric lamps and 
fittings, &c. The subscribers (each with one share) are: J. H. Butler, 14, 
Regent Square, W. C. I. shipping agent and merchant; H. E. Leigh. 145, St. 
Thomas Road, N 4, electrical engineer, The first directors are: J. H. Butler, 
Н. E. Leigh and L. J. Evans, Secretary: Н. E. Leigh. 


Pearlite Electric Welding Co., Ltd. (159,299).—Private 
company. Registered October 3rd. Capital, £10,000 in £1 shares. To carry 
on the business of welders. of steel, iron and other metals, mechanical and 
consulting engineers, &c., and to enter into agreements (a) with J. J. Heyes 
aad R. T. Heyes & Co., Ltd. (of which company J. J. ‘Heyes is managing 
director) whereby this company is to have a prior right to all the welding 
work of R. T. Heyes & Co., Ltd., for five years, in consideration whereof the 
said R. T. Heyes & Co., Lid., may nominate one director and shall also be 
entitled, in any year during such period in which the gross amount earned 
by and paid to this company in respect of welding work directly reccived 
from R. T. Heyes & Co., Ltd,, or customers thereof, amounts to at least 
£1.500, to receive a commission on the whole net profits of this company at 
the rate and subject to the provisions therein mentioned, and (b) a similar 
agreement with Charles Howson & Co., Ltd. The subscribers (each with 
one share) are: G. H. Fraser, 747, Royal Liver Building, Liverpool, iron 
merchant; J. J. Heyes, Moss House, Victoria Park, Wavertree, Liverpool, 
engineer; W. Barnes, 163, Regent Road, Liverpool, ship repairer. The first 


directors are: С. H. Fraser (chairman), J. J. Heyes (managing director), and 


W. Barnes (nominee of Charles Howson & Co., Ltd.) Registered office: 21, 
Dale Street, Liverpool. 


Mada Engineering Co., Ltd. (159,475).—Private com- 
pany. Registered October loth. Capital, £15,000 in 4,000 deferred shares of 
5s. each and 7,000 ordinary and 7,000 preference shares of £1 each. Objects: 
To carry on the business of electrical and mechanical engineers, iron and 
steel makers, manufacturers of engines, tools, machinery, railway, hydraulic, 
electric, pneumatic and other plant, manufacturers, builders and repairers of 
and dealers in iron buildings, roofs, bridges, and constructional iron work 
oi all kinds, boats, barges and other craft, motor vehicles, &c. The sub- 
scribers (each with one share) are: E. Adamson, Melrose, The Park, Water- 
loo, near Liverpool, mechanical engineer; A. J. Davies, 37, Evered Avenue, 
Fazakerley, near Liverpool, patent agent and consulting engineer, The first 
directors are: E. Adamson (permanent managing director, subject to holding 
1,000 deferred shares), A. J. Davies, and S. J. Adamson, 53, Salesbury Road, 
Cressington Park. Qualification of ordinary directors, 100 e shares. 
Secretary: E. Adainson. Solicitor: E. V. Crooks, 14, Castle Street, Liverpool. 


Mica Manufacturing Co., Ltd. (159,410).—Private com- 
pany. Registered October 8th. Capital, £25,000 in £1 shares. To carry .on 
the business of manufacturers, importers and exporters of and dealers in 
mica, micanite and insulating materials, paints, varnishes, papers and paper 
cloths, electric, magnetic, galvanic, chemical and other machinery, &c. The 
subscribers (each with one share) are: P. Freeman, 224 Cazenove Road, 
N. 16, manufacturer; G. H. Hadder, 221, Cazenove Road, N.16, manufacturer. 
The first directors are: P. Freeman (managing director), T. J. Sack (works 
manager of Micanite department), and G. H. Hadder (works manager of 
Mica department), all permanent. Qualification, £500. Registered office: 
B2! Cazenove Road, N. 16. 


Star Electrical Engineering and Manufacturing Co., Ltd. 


4139,320).—Private company. Registered October áth, Capital, £10,000 іп 


£1 shares. To carry on business as indicated by the title. The subscribers 
(each with one share) are: J. P. Beckett, 225, Grimsby Road, Cleethorpes, 
electrical engineer; С. W. Parker.“ Rosedale," Abbey Drive, West Grimsby, 
merchant. The first directors are: J. P. Beckett (inanaging director), G. W. 
Parker, W. Rouston (Cliff Hotel, Cleethorpes), and А. Gidley (Elmdene, 
Weelsby Road, Grimsby). Secretary: J. P. Beckett. Registered office: 134, 
Victoria Street, Grimsby. 


Victory Patents Syndicate, Ltd. (159,421).—Private com- 
pany. Registered October Bth. Capital, £2,200 in 2,000 preference shares of 
41 each and 4,000 ordinary shares of 15. each. To acquire from L. A. de 
Becker the exclusive licence to manufacture and sell under certain exis ing 
letters patent and provisional specification for invention relating to (a) an 
electric lamp, (b) an electric switch, and (c) a gramophone record filing 
cabinet. The subscribers (each with one share) are: L. A. de Becker, 54, 
Great Tower Street, E.C., engineer; C. Kyriakidis, 54, Great Tower Street, 
E.C., merchant. The first directors are: L. А. de Becker and C. Kyriakidis 
(both permanent governing directors). Registered office: 54, Great Tower 
Street, E.C. ў 
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Hollinwood Electric Light and Power Co., Ltd. (159,575). 
—Private company. Registered tober láth. Capital, £3,000 in £l shares. 
Objects: To take over the business of an electrical engineer and supplier 
carried on by 5. L. Stapleton at Hollinwood, Oldham, as “ S. Stapleton." 
‘The subscribers (each with one share) are: 5. L. Stapleton, 10, Incline Road, 
Hollinwood, Oldham, electrical engineer; J. Fidler, 771, Hollins Road, Hollin- 
wood, Oldham, electrician. S. L. Stapleton is permanent director. Qualifi- 
cation, £350. Registered office: 205, Manchester Road, Hollinwood, Oldham. 


Evans, Dewhurst & Colley, Ltd. (159.568).—Private 
company. Registered October 14th. Capital, £5,000 in £1 shares. Objects: 
lo carry on the business of electricians, mechanical engineers, manufacturers 
and workers of and dealers in electricity and motor power light, &c. The 
Subscribers (cach with one share) are: W. J. Thomas, Newton House, New- 
ton, Porthcawl, consulting engincer; W. B. Dewhurst, 20, Monthermer Road, 
Cardiff, electrician engineer. The first directors are: W. J. Thomas (chair- 
тап), D. J. Evans, W. B. Dewhurst and А. H. Colley (all permanent). D. 
J. Evans and M'. R. Dewhurst are joint managing directors, Solicitor: T. 
John, 1, Castie Street, Cardiff. 


Wallace-Griffin Electrical Co., Ltd. (159.636).— Private 
company. Registered October loth. Capital, £2,000 in £1 shares. To take 
over the business of electrical and mechanical engineers carried on by С. 
Wallace and T. R. Griffin at 58, High Street, Bloomsbury, as " Wallace & 
Co." The subscribers (each with one share) are: G. Wallace, 58, High 
Street, Bloomsbury, engineer; T. A. Griffin, 69, Foxbourne Road, Balhan, 
S.W.17, electrical engineer. The first directors аге: G. Wallace and T. A. 
Griffin (both permanent). Solicitor: H. M. Parry, Avenue Chambers, Vernon 
Place, W.C. ) 


Feuerheerd’s Rotors (British Empire), Ltd. (159.606). — 
Private company. Registered October 16th. Capital, £240,000 in £10 shares. 
Objects: To take over an invention relating to rotary engines and pumps, 
air compressors, and the like, for use within the British Empire, and to 
enter into agreements (а) with Feuerheerd’s Rotors, Ltd., (b) between 
Feuerheerd's Rotors, Ltd. (as trustees for this company) and Stothert and 
Pitt, Ltd., (с) between Fielding and Platt, Ltd., and Feuerheerd's Rotors 
Ltd. (on behalf of this company). The first directors are: E. M. Feuerheerd, 
50. Lower Oldfield Road, Bath, and C. F. K. Quack, 12, Hackins Hey, 
Liverpool (both British by birth). Registered office; New Bridge Street House, 
E: : | 


Уіскегѕ-Огіепі, Ltd. /159,684).—Private company. Re- 
pistered October 16th. Capital. £10,000 in 41 shares. Objects: To carrv 
on the business of manufacturers of and dealers in steel, iron, brass, and 
metals of all kinds, shipbuilders, and shipwrights, electricians, &c. The 
subscribers (each with one share) are: F. J. Abbott, 147, North View Road, 
N.8, clerk; E. J. Alldis, 18, Macdonald Road, Forest Gate, E.7, clerk. 
‘The first directors are to be appointed by the subscribers. Registered office: 
Vickers House, Broadway, Westminster, S. W. 


Vickers New Zealand, Ltd. (159,523).—Private company. 
Registered October Lith, Capital, &, % in £1 shares. Objects: To cary 
on the business of manufacturers. of and dealers in steel, iron, brass, and 
metal of all kinds, shipbuilders and shipwrights, Ke. The subscribers feach 
with one share) are: F. J. Abbott, 147, North View Road, Hornsey. М.В, cictk ; 
E. J. Alldis, 18, Macdonald Road, Forest Gate, E.7. clerk. The first directors 
are to be appointed by the subscribers. Qualification, £200. Solicitors : 
Linklater & Co., 2, Bond Court, Walbrook, E.C. Registered office: Vickers 
House, Broadway, Westminster, S. W ¢ ù Te , 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Power Engineering Co., Ltd.—Issue on August 1415, 


1919, of £1,000 debentures, part of a series already registered. 
Rushmore’s, Ltd. (Formerly Rushmore’s Lamps, Ltd.). 


—Charge on the company's undertaking and property, present and future, 
including uncalled capital, dated August 6th, 1919, to secure £1,003 and any 
other sums advanced by British Safety Blades, Ltd. 

Newton's, Ltd. (Formerly Newton Electrical Works, 
Ltd.).—Satisfaction in full registered August 20, 1919, of 
charge for £1,000. Registered February 26th, 1912. 

Whitchurch and Pangbonrne Electric Supply Co., Ltd.— 
Charge on the company’s undertaking and property, present and future, 
including uncalled capital, registered August th, 1919, to secure 4300. 
Holder: P. F. Ferguson, Ingleside, Blackwater, Hants, and another. 

Hong-Kong Tramway Co., Ltd.—Satisfaction registered 
August And, 1919, of £129,900, balance of £195,000 registered July 9th, 1903. 

Wardle Engineering Co., Ltd. (102,714).—Return dated 
December 31st, 1918 (filed July 22nd, 1919). Capital, £5,000 in 3,000 ord. 
and 2,000 pref. shares of £l each. Al! shares taken up. £4,800 paid. £200 
considered as paid. Mortgages and charges, nil. 

Union Cable Co., Ltd. (67,051).—Return dated August 
7th, 1919. Capital, £50,000 in £l shares. All shares taken up and paid 
for im full. Mortgages and charges nil. 

Newcastle-on-Tyne Electric Supply Co., Ltd.—Mortgaye 
on freehold land at Billingham, Durham, with 73 messuages апа other 
buildings in course of erection. Registered September 6th, 1919, to secure 
440.150. Holders: Grainger Permanent Building Socicty, Newcastle-on-Tyne. 

Weldings, Ltd.—Satisfaction in full registered Septem- 
ber Ist, 1919, of charge for £200, registered July, 1910. 

Unelma, Ltd.—.3,000 debentures charged on the coni- 
pany's undertaking and property, present and future, including uncalled capital, 
registered August 29th, 1919. 

Pritchett and Gold and Electrical Power Storage Co., Ltd. 
—(a) Satisfaction in full, registered August 2lst, 1919, of charge for £10,000. 
registered August, 1919. (b) Satisfaction in full registered August 26th, 1919, 
of all moneys due under charge, registered May 20th, 1916. | 

Faringdon Electric Light aud Power Co., Ltd.—W. A. 


Henderson, of 29, Gracechurch Street, E.C., ceased to act as receiver on 
August 8th, 1919. 


CITY NOTES. 


British Internal Combustion Engines, Ltd.—The report 
for the period ended June 30th, 1919, states that the net 
revenue ainounts to £14,954. The company is paying a total 
of 74 per cent. on the cuinulative preference shares and 5 per 
cent. on the ordinary shares for its first. year, and as these 
dividends are paid free of income tax up to ds. in the £ they 
are equivalent to £9 7s. 6d. per cent. on the cuinulative pre- 
ference shares and £6 ós. per cent. on the ordinary shares. 
The Aster Engineering Co. (1913), Ltd., and the Green Engine 
Co., Ltd., with which this company is assoclated, and from 
which its revenue 1s derived, have been very successful. 'l'he 
profits shown would have been very much increased had the 
sub-contractors of these companies completed the engines on 
order which should have been delivered. within the period 
under review. 

Nairobi Electric Power & Lighting Co., Ltd.—Share- 
holders have been advised that the ending of the war having 
made 1t possible for the company to procure further machinery 
and plant required to meet local needs at Nairobi, orders 
were duly placed, and the goods are now in course of ship- 
ment, although great delay was caused by unfavourable trade 
conditions. The expenditure will be approximately £10,000; 
the greater part is being paid for out of revenue, but a 
further issue of shares, not to exceed £5,000, in part payment 
of saine, is to be made. These are now offered to share- 
holders. Applications are to be sent in by November 3rd. 


Automatic Telephones (Australasia), Ltd.—For the vear 
ended June 30th there was a profit of £6,375. Dividend 10 
per cent. pavable as to 5 per cent. in August and as to 5 per 
cent. in February. Work in progress and sundry debtors 
stand at 432.912, represented mainly bv unfinished work at 
City North Exchange, Sydney, and balances owing by the 
New Zealand Government for Christchurch and Wanganui 
exchanges. The Malvern exchange in Victoria had been com- 
pleted to the departinent's satisfaction. City North is expected 
to be in operation in October. M 


Stock Exchange Notices.—Application has been made to 
the Committee to allow the following to be officially quoted :— 

Aluminium Corporation, Ltd.—4£906,395 ordinary stock and 
£219,512 preference stock. 
„ The Committee has ordered the undermentioned to be offi. 
ciallv quoted :— 

London United Tramways, T.td.—962.841 5 per cent. pre- 
ference shares of £l each, fully paid, Nos. 1 to 969.841. 


Shanghai Electric Construction Co., Ltd.—An interim 
dividend at the rate of 6 per cent. actual, less tax, has been 
declared. 

Calender's Cable & Construction Co., Ltd. Interim 
dividend 4s. per share, less tax, on the ordinary shares. 

Parsons Marine Steam Turbine Co., Ltd.— Dividend of 


15 per cent., free of tax, for the half-year, making 25 per 
cent. for the year. ME T 
: LP 


The Danish Siemens-Schuckert Co.—The annual meeting 
of the Dansk A.S. Siemens-Schuckert was held on October 
2nd, when a dividend at the rate of 10 per cent. was declared 
for 1918-19 on the share capital of 900,000 kronen. The 
report stated that the value of the turnover amounted to 
3,317,000 kronen, and the net profits were 188,000 kronen, 
the prospects for the new year being regarded as favourable. 
Among the directors appear the names of Carl Frederick von 
Siemens and Dr. von Winterteld. | 

Brampton Bros., Ltd.—Net profit for the year £23,311, 
plus £9,761 brought forward. After paying 6 per cent. on 
the preference shares, and 10 per cent., free of tax, on the 
ordinary, £15,000 is put to reserve and £9,672 carried forward. 

Electrical Utilities Corporation, Ltd.—Quarterly dividend 
of 1} per cent. on the preterred shares for the September 
quarter. 

United River Plate Telephone Co., Lid.—Interim dividend 
of 3 per cent. on the ordinary shares, free of tax, for the 
June half-year. 

Indo-European Telegraph Co., Ltd.—Interim dividend 
for the June half-year at the rate of 5 per cent. per annum, 
free of tax. 

Anderston Foundry Co., Ltd.—Interim dividend of 3s. 
per share, less tax, for the half-year. 

Calcutta Tramways Co., Ltd.—Interim dividend of 8} 
per cent., free of tax, on the ordinary shares. 

Prospectus.—Indiun Electric Supply and Traction Co., Ltd. 
--The list of applications will close on or before Wednesday 
next in an issue of 120,000 seven per cent. non-cumulative 
convertible preference shares of £l each, at par. A new power 
station (20,000 KW. ultimate) is to be put up and 6,000 Kw. 
installed to meet immediate demands for industrial power. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE opening of Parliament this week had a sobering effect 
upon the optimism that had distinguished Stock Exchange 
markets after the settlement of the railway strike. People 
began to ask whether there was any chance of a capital levy, 
forced loan, or other sharp reminder of the fact that even 
the United Kingdom cannot indefinitely pursue the slippery 
path that leads to financial bankruptcy. What financial legis- 
lation there шау be in store 15 certain not to be of the 
pleasant type, and, accordingly, investors and others with 
money are holding their hands. 

Many of the industrial coinpanies which have recently dis- 
tributed part of their reserve funds are deemed to be wise, 
having regard to the possibility of raids upon such appro- 
priations. In the case of other undertakings which have not 
followed this financial policy, rumour 15 busy with the chances 
of their coming into line before long. The new issue of Bab- 
cock & Wilcox shares аге now negotiable, and the price, 
which opened at 105. premium, was rapidly advanced to 
178. 6d. premium. Industrials of all kinds continue to attract 
attention, and there 1s renewed demand for electricity supply 
shares. The effect of this is noticeable in several directions. 
Jobbers in the market say that they have buyers for Chelseas, 
Charing Cross, Westminsters, Metropolitans and others. 
There are а nuiuber of improved quotations in the lists. 
Metropolitan ordinary stNfened to 34, Charing Cross ordinary 
to 33, Westminsters, which were 5 the other day, are now 
dg. On the other hand, Urban preference declined to 35s. 
Newcastle-on-Tyne preference are a little easier at 165. 6d. 
Edinundson's ordinary are ds. 6d. buyers, and the non-cumu- 
lative preference can be placed in the Stock Exchange at 
lós. 6d. A correspondent savs that he has just lately received 
a letter bidding him 4s. for the ordinary and 10s. for the 
preference, this from an outside house. It is to be hoped 
that holders of the shares will not throw them away at prices 
so substantially lower than those which rule in the Stock 
Exchange market. 

Vera Cruz Electric shares are a little dull at 18s. 6d., on 
account of the declaration of a final dividend of 24 per cent., 
against the 5 per cent. declared as an interim dividend six 
months ago. This is regarded as putting the cart before the 
horse, and another point which claims attention in the report 
is the matter of depreciation. Possibly, the meeting will 
afford further information on this head. Mexicans are gener- 
ally out of favour, and the preferred shares of the Mexican 
light and Power Co. shed 13 points to 324. The various 
bonds of the American, Canadian, and South American utility 
companies are 4 to a point lower, but there is not much 
business doing in any of them. Brazilian Tractions have 
parted with most of their last week's rise, and British 
Columbia preferred is heavy at 444, although the debenture 
stock has risen a little. 

The prospectus of the Indian Electric Supply and Traction 
Co., offering 7 per cent. non-cumulative preference (соп- 
vertible) shares at £1, 1s expected at the end of the week. 
Details were given here a month ago, and the issue may be 
before the public about the sume time as these notes are. 

The cable market is again better. Eastern Extension shares 
have risen to 16, Westerns to 162, Globes to 153. With the 
prospect of increased taxation in some shape or another, the 
public is again demanding shares the dividends on which are 
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paid free of income tax, and so strong is the financial position 
of most of these cable undertakings that a departure from 
their usual practice of paying dividends free of tax is not 
expected. 

Marconis are a lively and buoyant market. The price rose 
to 6, and various rumours were circulated to account for the 
strength, the most popular one being that a new issue of 
shares is in contemplation that shall provide a handsome bonus 
for the proprietors. Americans hardened to 33s., Canadians 
to a 9d., and Marconi Marines, after being 3, picked up 
to 34. 

Metropolitan consolidated is } higher at 254, and Districts 
gained 14 at 23. No changes have occurred in the other Under- 
grounds. Metropolitan-Vickers preference at 3 are 1 lower. 
Manufacturing shares are good as a whole. There is quiet 
buying of British Aluminium from Scotland, and ossip says 
that the company is doing extremely well.  India-Rubber 
shares have risen 10s. to 174 for the same reason as applies 
to the strength of the Cable group. Edison-Swan ordinary 
are harder at 25s. Babcock & Wilcox regained the dividend 
of 1s. 24d. deducted last week. General Electrics maintain 
their improvement, and English Electrics are a firm market. 
What appears to be the last stand of the Bolshevists in Russia 
is hailed in the Stock Exchange as an encouragement to the 
hope that this poison-gas movement is likely now to die away 
throughout the industrial world, ensuring peace, production 
and progress to the commercial community. 

Rubber shares continue to exhibit a rising tendency, business 
hroadening out in steady fashion to the accompaniment of 
higher prices. There is not much going on amongst arma- 
nent shares, and what few fluctuations occur in the engineer- 
ing list are fairly equally divided between small rises and 
declines. 


SHARE LIST OF ELECTRIOAL COMPANIES, 


Homer ELECTRICITY COMPANIES. 
Dividend Price 


— — Oct. 91, Yield 
1917. 1918. 1919. Rise or fall. p.c. 
Brompton Ordinary.. ET .. 10 8 6 — £618 4 
Charing Cross Ordinary .. — 4 4 94 +3 6 8 0 
do. do. do. 44 Pref... 44 44 8 — 7 10 0 
Bee ee ee [EJ eo 5 8 8 — 5 0 0 
City of London ee өө өө 8 8 114 = Г] 1 R 10 
do. do. 6 percent. Pref... 6 6 91 +à 699 
County of б аж 7 7 9 +è 756 
do. do. 6 per cent. Pref, 6 6 — 6 11 9 
oe ee 7 6 — 6 6 4 
vs $ Ni Nil == ип 
do. do. 6peroent Pre... 5 6 - All 6 
M ET ee A оо | | m T 8 +3 T 3 
0. бею ° Pref, ee — 
— acd Pel Md e 7» 9 10 — 8 8 4 
South Metropolitan Prei. 7 7 10 = $00 
Westminster Ordinary .. o 9 8 tà *1 733 
TELEGRAPH8 AND TSLEPHONES. 
Anglo-Am. Tel. Pref. eo T 6 6 044xd — 8 7 0 
do. Def. ee КІ 14 83/6 221 —- 1 9 0 
Chile Tele hone ee ee ee 8 8 63 — 6 18 6 
Ouba Bub. Ord. e. o — 7 7 TOi xd +} ain 4 
Hastern Extension .. T ee 8 8 . 16 + { 5 0 0 
Dastern Tel, Ord, .. oe we 8 8 1603 xd +1 *4 19 8 
Globe Tel. and T. Ord. .. T 7 8 152 + 2 *% 13 
do. [] Pret. ee ee 6 6 то т 8 17 1 
blew C. n 2B н ә — di 
ee | ee LE J 20 25 6 + b 4 8 4 
Oriental! Telep Ord. .. Н 15 10 9) xd == 4141 
United R. Plate Tel, eo | ee 8 8 75 — 5 1 7 
West India and Panama .. „ 18 1/3, ' — 4 15 B 
Western Telegraph we Ре 8 8 16 +3 *4 15 6 
„ Home ВАШ 
T - : 1 385 == 11 М 
Metropo tan ee ee ee es 4 + 4 
do. — ob os 5% H нй p" 4 i i 
Underground о Ordinary. — 1 
do. do, “д” „ Ni NN B- — Nil 
do. do. Income 4 5 c4 — 6 6 5 
i FonEIGN Trams, 4e. 
e e F irst ee 2 = е 
uis ^t do. and Pref. ee — MT 94 Ы = 
do. do. Б Deb 6 6 “Oy 413 7 10 6 
Brasil Trao ee ee ee — bars 69) — 13 — 
Bombay Eleotrio Pref. .. eO 6 6 144 — 418 0 
British Columbia Шоо, Rly. Proe., 6 6 BAY — 817 0 
ёо. do. Preferred Nil 94 44V - 2 6 7 о 
do. do. Deferred Nil Nil 89i - Ni! 
Й do. Deb. .. 4 4 Ur +à 618 3 
Mexico Trams 5 per cent. Bonds. . ü Ni 49 —1 NI 
А 6 рег cent. Bonds. Nil Nil 404 = Nil 
Mexican Light ee ee il Nil = М li 
П . ее ee Nil Nil R2 — 18 wit 
do. ist Bonds.. se Nil Nil 53$ — — 
Manvuracrunine  CoxPANINES. 
Baboook & Wilcox ee оо 18 15 B +h 416 0 
British Aluminium Ord. .. .. 10 10 1 + * 514 4 
British Insulated Ord. ee ee 25 194 Q " = 5 19 4 
Oallenders .. oe oe ee 95 95 8 — 7 210 
do. Pref. LE es іХ) 5 6% 2 Lx 6 8 10 
Oastner-Ke er se ee se 2h 90 2 — 8 0 0 
Crompton Ord. = ws аа 7 10 91/6 — во 
Edison-Swan, “А ” A PES — — ] + 4 воп 
do. do. брег cent. Deb. 4 5 81 — 6 2 9 
Electric Construction Ex са 10 10 18 — 818 0 
Gen. Elec. Pref. a aie F 6 62 27/8 — ^ 6 10 
do. Ord. 2 85 10 10 P TE eb 0 0 
Henley .. sx 25 25 9 — 6 11 1 
do. 4$ Pref . ie - 44 44 — 6 4 9 
India-Rubber.. Ар oe T 10 10 174 +4 “614 8 
Met.-Viokers Pref, .. ve ше — — 8 — i 5 6 8 
Siemens Ord... e T T — 10 ld — 7 hb 4 
Telegraph Con, kis ES ws 20 20 25 — 4 17 0 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS, 


ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, October 21st. 


9. 
CHEMICALS, до. Pros орно, 
а аа Ошо Bal ee es өө — ы 1/6 eo 
a опас ee ee ee те 
а Ammonis, Muriate (large crystal) " £68 £10 dce. 
a Bisulphide ot Carbon ee eo oe 450 eee 
с Copper Sul: hate .. ee eo £41 £1 dee. 
a Potash, orate ee ee ee per lb, ln oe 
[ | $ Perchlorate ee ee [I] 1/8 oe 
oe eo ee oe per owt. re 10s. doo 

a Sulphate of Magnesia... per ton ёа 
а Sulphur, Sublimed Flowers .. „ 428 is 
a " Lump ee ee ec » £46 
@ Boda, orate ee ee ee per lb. 7d ld дес 

r] eo ee ee per ton 170. ee 
a Um ’ eo per lb. ee "P 

METALS, do. | 

g Babbitt’s Metal Ingots .. . рег ton £88 to £292 Э 
с brass (гопеа metal x so Ly" basis) per ір, 1114 3. inc 
€ n bes (solid drawn) eo " 1/53 to 1,63 1d. inc 
e [T] Wire, Аб m e T] Mii +d inc 
e Copper Tubes (solid drawn). .. " 171 #9. inc 
„ Bars (beat selected) .. per ton 8147 £3 inc 
g " | ee ee ee 10 1er £o inc 
d „  GBlectrolytic) Br. " Zu 19 158 
d | 60 ee " 42 £2 inc, 
d T) Sheets ° T 8156 £2 inc 
d M" Т] » 8180 £2 inc 
d n Т] Н.О. Wire рег lb. 1/44 . 40 inc 
f Bbhonite Rod. ee ee ee " üj- eo 

99 Sheet Ф ee өө [T] 4/6 ee 
R Gucman Silver Wire oe oe П 8/5 è 
А Gutta-percha, fine. es; ое. фу 10/- to 11/- x 
a India-rubber, Para fine [EJ ео 90 2/6 B ee 
4 Iron Pig (Cleveland warrants) .. per ton Nom. vs 
1 , Wire, gaiv. No. 8, P.O. qual, " £43 РР 
g Lead, English Pig ee ee T 'T] £30 5 50/- inc. 
g Mercury ec ee oo ee per bot. £16 15 ӧ5/- дес 
e Mica (in original cases) small .. per lb, du. vo 4,6 x 
€ n Т „ medium " 8/ to lu T 
e TY ee ee large t [1] 19,6 to W- 4 + 
g Phosphor Bronze, plain castings $i 1/6 to 1/9 $d. to 154. 
z » » rolled bars & rods n 17 to 2/4 ee (inc. 
g "n „ 10lled strip & sheet бӯ Dx 


a Bilioiuum Bruuso wire .. .. Det ib. 
г Bteel, Magnet, in bars ee per ton 
g Tin, Block (h.nglish) ee ec » 
is : 16 .. per lb. 
White Anti-friction Metals .. рег ton 


£230 to 21 £1 dec. 
£60 to £292 5 


Quotations supplied by 


e G. Boor & Oo. James & А 
c Thos, Bolton & Sons, Ltd, A Edward Till & Go. 
d Frederick Smith & Oo. 4 Bolling & Lowe. 
e Е. Wiggins & Bons. | Richard Johnson & Nephew, Lid. 
F India-Rubber, Gutta-Percha and a P. Ormiston & Sons, 
Telegraph Works Co., Led, r W. F. Dennis & Co, 


" Efficiency " in Ireland.—At a meeting of the City of 
Cork Technical Instruction Committee recently the appoint- 
ment of a whole-time teacher of electrical engineering, at a 
salary of £180 a year, and war bonus, was the principal 
business, and there was a full attendance of the members. 
Five candidates applied for the position; their names 
und qualifications were given in the report thus: Mr. 
Mellwraith, fully qualified; Mr. Healy and Mr. Murphv, 
apparently qualified; Mr. O'Brien and Mr. Barry, not quali- 
fied. The voting resulted : For O'Brien 16 votes; McUwraith, 
10; Barry, 3; Healy, 0; Murphy, 0. Mr. O'Brien having 
received a clear majority was declared elected—that is to вау 
this Technical Instruction Committee elected one of the 
two candidates declared not to be qualified to fill the position, 
and the only candidate found to be fully qualified was 
defeated. It was mentioned that the class was experimental, 
and the position might terminate at tbe end of 12 months. 
lo comment on the sagacity of the committee would be 
superfluous. 


Unjustifiable Claims to Institution Membership.—In a 
public notice which appeared in a recent issue of a prominent 
engineering journal, the secretaries of the Institution of 
Municipal Engineers and the Institution of Water Engineers 
point out that on a recent occasion an application for an 
appointment as surveyor to an Urban District Council con- 
tained a statement which distinctly implied that the applicant 
had been admitted to membership of the institutions 1n ques- 
tion, whereas that was not the case. This notice, issued 
not only in the interests of the technical institutions them- 
selves, but in those of the public also, seems to us to be of 
considerable importance. Similar unjustifiable claims to mem- 
bership of technical institutions are not entirely unknown 
to us, and it would seem very desirable that all technical 
institutions should adopt the course taken by the two institu- 
tions in question, which offer to verify any claims to member- 
ship made by applicants for public appointments. Were 
this procedure adopted in all, not merely public, appointments 
the results would be still more to the benefit of all concerned. 
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THE IMPROVEMENT OF POWER FACTOR. 


— — 


By E. W. DOREY. 


(Continued from page 486.) E 


The second method of charging has been adopted by 
many supply undertakings, mainly for the larger loads, 
1.6., 30 K. v. A. and upwards, and has a very marked effect 
in inducing the consumer to improve the power factor 
of his load. Many undertakings base the rental charge 
on the demand in Kw., which is obviously not sound. 

The cost of A.c. plant, such as generators, cables, trans- 
formers, switchgear, &c., is approximately proportional to 
the K.v.a., and not to the KW. capacity. There are, of 
course, certain portions of the generating plant which are 
practically independent of power factor, such as prime 
movers and their condensers, boiler plant and auxiliaries ; 
but on the whole a rental charge based on demand in 
K. V. A. is fully justified, provided that :— 

1. The charge per k. v. A. is one that takes care of both 
the KW. and K. v. A. factors. 

2. The instrument to record the k. v. A. demand is an 
accurate one. 

Dealing with point 1, it will be seen that the rental 
charge per k. v. A. of demand must bé ‘made up of two 
component charges, as follows :— | 

(a) The first component based on that portion of the 
plant which is unaffected by power factor, 

(6) The second component based on that portion of the 
plant which is affected by power factor. | 

Component (4) would not vary for any range of power 
factor, but component (b) must increase as the power factor 
falls. The relative proportions of (а) and (b) must be 
determined for each particular undertaking, as these will 
vary according to the nature and value of the distribution 
system and generating plant; e.g., in one case the capital 
expended ‘on distribution mains, &c., outside the power 
station may be 40 per cent. of the total capital, and in 
another 60 per cent., and во on. 

The following example will illustrate the point :— 

Let X represent the first component, unaffected by power 
factor. 

Let Y represent the second component, depending upon 
power factor. | 

Let Z be the total charge per k. v. A. of maximum demand 
per quarter, being the sum of X and Y. | 

x 


Power factor. я. dl. "d d кн а 
Exceeding 95% ... E ta? ee, Т 0 7 0 14 0 
90% to, but not exceeding, 957... e 7 0 7 6 14 6 
857, to, but not exceeding, 0%... 7 0 8 0 15 0 
80% to, but not exceeding, 857... 7 0 8 6 15 6 
75% to, but not exceeding, 80%... 7 0 9 0 16 0 
70% to, but not exceeding, 75%... 7 0 9 6 16 6 
657, to, but not exceeding, 70%... 7. 0 10 0 17 0 


Although without a graduated scale such as this, the con- 
sumer would be penalised for low power factor, there is also 
the question of increased losses in transmission and Kw. 
capacity of plant rendered idle due to very low power factor 
to be considered, and this justifies the graduated charge 
whereby the consumer is relatively the more heavily penalised 
the lower the power factor. 

It is useless to suggest a method of charging consumers 
without ensuring that accurate meters can be provided, and 
this brings us to point 2. 

The registration of the B. of T. units would be effected 
by the ordinary Kw.-hour meter, but for the registration of 
the maximum demand in k. v. A. the following instruments 
may be used :— 

(а) A maximum-demand ‘electrolytic indicator (Reason 
type). | 

(b) A maximum-demand hot-wire ammeter. 

(c) An integrating meter registering in K.v.A.-hours with 
lagging power factor, and fitted with a maximum-demand 
attachment to record the demand in k. v. A. over a time 
period of, say, 15 minutes. 

With instruments (a) and (b) the supply voltage must be 
taken as constant, and there is also the objection of the 
time lag of these instruments. The electrolytic indicator, 
which has a time lag approaching the average over a period 


of 15 minutes, on the whole gives satisfactory results on 
the smaller loads. 

Instrument (c) is, however, the most suitable, as it gives 
a true record of the demand in k. v. A. on single, two, or 
three-phase loads, whether balanced or not. Several instru- 
ments of this type are in use in installations with which 
the writer is acquainted. In appearance and construction 
they are similar to Kw.-hour meters, but the windings are 
displaced so as to give at any moment a true reading in 
K. v. A.-hours within the accuracy range of the meter, usually 
70 per cent. to 95 per cent., or 75 per cent. to 100 per 
cent., according to requiremente. The instrument in- 
tegrates the K.v.A.-hours and is provided with a maximum- 
demand indicator to record the k. v. A. demand over a period 
of 15 minutes, or any other period. To record the con- 
sumption in B. of T. units, it is necessary to install a 


. Standard kw.-hour meter. 


A metering equipment of this description would, there- 
fore, consist of the following :— 

Integrating K.v.a. meter with demand attachment. 

Integrating Kw.-hour meter with, or without, demand 
attachment. | 

Control clock, or resetting switch, to govern both 
instrumenta. 

Current transformers. 

Fig. 3 illustrates such an equipment installed in a 
large war factory in the South of England, made by Landis 
and Gyr, Ltd. | 

4he charges for supply would be based on the demand 
reading of the K. v. A. instrument and the energy reading of 
the watt-hour meter. By the addition of a maximum- 


Еа. 3.— POWER FAcToR METERING EQUIPMENT. 


demand attachment on the Kw. meter some approximate 
idea of the power factor can be obtained, and a comparison 
of the integrations of the two meters will give a similar 
result. | 

With а leading power factor the K.v.A. meter (c) will run 
slow, and, therefore, a consumer will not be penalised if 
the power factor leads instead of lags. Where rotary con- 
verters or condensers are installed, and the power factor is 
likely to have a leading value at times of peak load, it is 
essential that the KW.-hour meter be fitted with a demand 
indicator to record the demand in Kw. as, say, at 90 per 
cent, leading power factor, the K.v.4. instrument would 
give a reading considerably less than the equivalent of the 
demand in k. v. A. or Kw. 

A set of instruments as described above has been 
installed at a consumer's sub-station containing rotary 
converters. The power factor is usually unity, but 
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occasionally leads and lags, and the performance of the 
instruments under these conditions is excellent. 

These remarks should suffice to show that the consumer 
should be responsible for the improvement of power factor, 
bat there is the case of numbers of small consumers on one 
main or sub-station to be contended with, and in such a 
case the only practical solution is for the supply under- 
taking to install one or more condensers of reasonably large 
size, disposed at either one or more consumers’ premises at 
various points, or in the sub-station itself. The supply 
undertaking might then endeavour, as far as possible, to 
obtain an adequate return on the capital outlay by the 
methods of charging referred to in the foregoing. 


4. METHODS oF IMPROVING THE PowkR FACTOR. 


THERE is a practical limit above which the power factor of 
the ordinary industrial a.c. load cannot be raised without 
resorting to the installation of apparatus to improve the 
power factor. With a factory load of, say, 500 Kw., com- 
posed of motors ranging from 5 to 100 H.P., the majority 
being under 50 u.P., it will be found that, even with the 
best arrangement of drives, &c., the power factor is not, in 
most cases, higher than 82 per cent.; many loads fall 
much below this. For reasons which will be explained 
later, it is not sound practice to install plant to improve 
the power factor above 95 per cent. | 

Inasmuch as the wattless lagging current, creating the 
power factor, is attributable to the induction motor itself, 
it follows that the improvement in power factor should be 
effected as near the point of consumption, i. e., the motors, ав 
is practicable. It will be found that in the majority of 
cases the power-factor rectifying plant is best connected direct 
across the bus-bars of the main power distribution board in 
the consumer's distribution chamber. In the case of large 
loads of, say, 1,000 Kw., or more, it will often be found 
advisable to split up the condenser capacity into sevepal 
units, arranged at the various points of sub-distribution, 
and thus reduce the section of the distribution feeders. It 
is, however, quite impossible to draw any hard-and-fast 
rule, as each case must be considered on its own merits. 

Improvement of the power factor may be effected by the 
following methods :— 

1. The substitution of synchronous motors for induction 
motors, where possible. 

2. The installation of rotary converters or generators 
driven by synchronons instead of induction motor-generators. 

3. The installation of power-factor rectifiers. 

Many works are, at the present time, supplied with D.c. 
power by means of induction motor-generatora taking public 
A.C. supply, and to replace these by rotary converters would 
not only about halve the efficiency loss, but would also 
improve the power factor to unity. Then, again, in 
other works both A.c. and p.c. supply is required, and for 
this purpose when public a.c. supply is taken induction 
motor-generators are installed ; these sets if replaced by 
rotary converters could be made to improve the power factor 
of the converted р.с. load to unity, and in addition by over- 
exciting the rotaries to correct the power factor of a part or 
the whole of the direct a.c. load. 

The first two methods have a somewhat limited appli- 
cation, but Method 3 offers very considerable scope for 
development. 

Power-factor rectifying plant may be divided into three 
classes, as follows: — : 

(т) A phase advancer of the vibrator or of the rotary 
type operating ia conjuuction with a slip-ring induction 
moor. 

(^) A rotary condenser, 

(r) A static condenser. 


briefly, the phase advancer of the vibrator type needs 
separate excitation, and is, for all practical purposes, con- 
fine] to employment with large slip-ring induction motors : 
its cffiziency is high. The phase advancer of the rotary 
type does not need separate excitation, but must be belt or 
otherwise driven from the motor for which power-factor 
improvement is required. The rotary condenser is, for all 
practical purposes, confined to power-factor correction on a 
large ‘scale, and has the objection that the efficiency loss is 
considerable. All the foregoing need considerable attend- 


ance and maintenance, whereas the static condenser needs 
no attendance, and practically no maintenance, has a very 
high efficiency, and is equally adaptable to small as to large 
loads. 

(a) Phase Advancers.—Phase advancers are installed to 
work in conjunction with asynchronous, slip-ring, induction 
motors, and fall into two classes, as follows :— 

1. The Kapp phase advancer of the vibrator type. 

2. The rotary advancer. 

1. The Kapp phase advancer is built in this country by 
Messrs. J. H. Holmes & Co. and the G.E. Co., Ltd., and 
has much to recommend it, being of substantial construction 
and efficient in operation ; it is illustrated in fig. 4.* 

The operation of this machine depends upon the fact 
that a conductor carrying alternating current in a magnetic 
field tends to move, and in moving has induced in it an 
E. M. F. which leads the current in the conductor by 90°. 
If the rotor current of an induction motor, therefore, be 
sent through a conductor situated in a steady magnetic 
field, the conductor will oscillate with a frequency depending 
on the slip of the motor. The leading k. u. y. which is 
generated in the oscillating conductor is thus injected into 


FIG. 4.—KAPP VIBRATOR. 


the rotor circuit and supplies the magnetising current, 
which would otherwise be provided by the supply current 
cireuleting in the windings of the stator, and thus the 
motor runs at unity power factor. The injected k. u. r. 
does not fall off proportionately with the load, but at a 
much lower rate, with the result that the effect of the 
phase advancer is relatively greater at low loads, which is 
just what is wanted. the motor running at unity power 
factor over a wide range of' load—from about one-third 
full load to 25 per cent. over load. It is also possible to 
design the machines so as tc take a leading current from 
the mains. ! | 
The Kapp vibrator consists of three р.с. armatures oscil- 
lating in two-pole fields, the excitation of which requires 
a supply of direct current, amounting to about 0°5 per cent. 
of the output of the motor. The rotor leads are directly con- 
nected to the armatures, and the latter are mesh-connected. 
2. The rotary phase advancer is made in this country by 


the British Westinghouse Co. (Metropolitan-Vickers),f but 


does not appear to have been used to any great extent. 
This advancer is for use in conjunction with a slip-ring 
induction motor, and may be driven from the latter by 
belt, or in any other convenient way ; the power factor cau 


* See ELECTRICAL REVIEW, Vol. 72, p. 784. 
T See ELECTRICAL REVIEW, Vol. 72, p. 165. 
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be adjusted either by changing the speed of the phase- 
advancer or by diverting some of the field current from the 
series coils. The advancer takes the form of an exciter 
supplying magnetising current to the winding of the rotor, 
at slip frequency, and can be adjusted either to bring the 
power factor of the motor up to unity, or to make it take a 
leading current from the mains, thus helping to compensate 
for other motors. No separate exciter is required ; the 
armature of the advancer issimilar to that of a D.c. machine, 
and brush-gear is provided, to which the rotor leads are 
connected. The armature rotates in a magnetic field which 
is excited by a leading current drawn from one phase to 
produce a magnetic flux generating an E.M.F. in another 

ase. 
The capital cost of both types of phase advancer is high, 
and for this reason they are unsuitable for smaller motors. 

With a motor capable of taking a leading current with a 
phase advancer, it is possible to correct the low power factor 
of other induction motors forming part of the load. To take 
an example, if a consumer's total load consists of one large 
motor of 500-K. v. A. input at 90 per cent. power factor 
lagging, and small motors of 500 K. v. A. with an average 
power factor of 70 per cent. lagging, the average power 
factor of the whole load being 81 per cent., it is possible by 
running the large motor with a leading power factor of 
95 per cent. to bring the power factor of the whole load 
up to about 96:8 per cent. 

In the example given the consumer would speedily recover 
the cost of the phase advancer if his charges were on the 
basis of k. v. A. demand. 


(To be continued.) 
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DIRECTION-FINDING BY WIRELESS 
TELEGRAPHY. 


By CAPT. H. R. SANKEY, C.B., R.E. (ret.). 


(Abstract of lecture delivered at the Shipping Exhibition.) 
(Concluded from page 512.) 


The new marine pattern direction-finder is a simplified form 
which is particularly easy to operate, as there are no complex 
tuning adjustments, all that is necessary being effected by 
turning one handle; the sharpness of tuning is satisfactorily 
maintained, and, owing to the incorporation of an amplifying 
detector of the most recent type, the receiving range is very 
considerably augmented. Fig. 14 is an external view, and 
a simplified diagram of connections is given in fig. 15. 


“ү 
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— 
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Fic. 14.—Marconi MARINE PATTERN DIRECTION-FINDER. 


With the exception of the batteries and the operator's 
phones the whole of the apparatus is contained in one unit, 
which is illustrated in fig. 14. In the teak case forming 
this unit are four metal-lined  electrically-shielded com- 
partments for the four component pieces of the apparatus, 
namely, the direction-finder coils and pointer, the transformer, 
the tuning condenser, and the amplifying detector. Each 
component is built up on an ebonite panel corresponding in 
size to the front of its compartment, and is held in position 
by ebonite-capped. brass holding-down screws, which also 
serve as electrical connections. i 

This type of construction permits of any component being 
easily and rapidly removed for inspection and cleaning without 
in any way disturbing the remainder of the gear, and without 
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Ета. 15.—DIAGRAM оғ CONNECTIONS OF MARINE DIRECTION- 
FINDER. 


the necessity for breaking any soldered joints. Thus in case 
of accidental damage any component may be replaced on the 
spot, so avoiding the necessity of returning the complete 
apparatus for repair. 

The appearance of the direction-finder co nent when 
removed from its compartment on the left of the containing 
case is illustrated in fig. 16. It is a “ tightly-coupled,’’ high 


Fig. 16.—DinECTION-FINDER. COMPONENT. 


frequency transformer, having two independent primaries or 
field coils at right angles, embracing a rotatable secondary or 
search coil as in the case of the loosely coupled land pattern 
direction-finder. Each of the field coils has its centre point 
earthed, and is in circuit with one aerial, and the search coil 
is connected to the detector through the special transformer 
described below. 

The transformer component, which is illustrated in fig. 17, 
consists of three highly insulated air-cored transformer ele- 
ments, together with a range-changing switch. The windings 
of the transformer are designed for wave lengths of 300 to 
500, 750 to 2,000, and 1,900 to 4,800 metres, but the exact 
ranges obtained will depend upon the size of the aerial. 


lic. 17.—TRANSFORMER COMPONENT. 


Betweeu. the primary and the secondary windings of each 


transformer element is an electrical shield, consisting of a 


copper sheath, which is connected to earth. The function of 
this shield is to protect the detector from the action af the 
non-directional component. 
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Tuning over the whole range corresponding to any setting 
of the switch is provided for by a specially designed variable 
air-condenser, fig. 18. 

The amplifying detector, of which fig. 19 is a rear view, 
is mounted in the upright portion of the teak case. There are 
six valves altogether. The four on the right-hand side are 
of the Marconi '' V. 24 pattern; the function of these is to 
amplify, in four stages, the high-frequency currents from the 
transformer. The fifth valve, which is of the Marconi “Q” 
pattern, acts as a rectifier or detector, and the sixth, a 
“У. 24," performs the functions of a note magnifier,” i.e., 
it amplifies the rectified signals in the 'phone circuit. 

On the left of the panel is a six-point variable resistance 
and switch for controlling the filament currents, and above 
this is a circular ebonite handle, the rotation of which regu- 
lates the electric pressure on the valves by acting on a poten- 
tiometer. 

Suppose that a ship coming up the English Channel in 
foggy weather is somewhere to the west of the Channel 
Islands. It would ascertain its position by taking wireless 
bearings on Lands End and Ushant, a third reading on, say, 
Cherbourg, providing a check on the accuracy of these observa- 
tions if required. 

Under the conditions shown in fig. 20, the direction-finder 
indicates that Land's End is somewhere on a line making an 
angle of 66 deg. with the fore and aft line of the ship, and 


* c * 
4 i 


tains that the aeroplane is on a line making an angle of 
110 deg. with true north, and at the station ү the angle is 
found to be 45 deg. The two directions so found are at once 
communicated by telegraph or telephone to the control 
station, where by drawing corresponding directional lines 
upon a chart and ncting the point of intersection, the position 
of the aeroplane is ascertained. A brief wireless message from 
the control station then advises the aeroplane of its where- 
abouts at the time when the directional readings were taken. 


THE LONDON UNDERGROUND RAILWAYS.” 


(Concluded from page 506.) 
FUTURE PROGRAMME. 


The programme of new works in immediate contemplation 
is as follows :— | 

City and South London Railway.—The scheme is to enlarge 
the existing tunnels which are only 10 ft. 2 in. up to 11 ft. 
81 in. in diam., so as to take rolling-stock of modern type and 
construction similar in all respects to. that in use on the 
London Electric Railway, and the station platforms to be 
lengthened so that five-car trains may be worked. This 


Fic. 18.—VARIABLE CONDENSER. 


that the corresponding Angle for Ushant is 5 deg. The direc- 
tion in which the ship is heading is known, since it is given 
by the ordinary compass, and it 1s therefore a simple matter 
to combine the observations and set out the ship's position 
on à chart. Readings may be taken at frequent intervals 
if necessary, other stations such as Niton, Cherbourg, North 
Foreland, &c., being utilised as the ship proceeds on its 
course. 

It is not always necessary to ascertain a ship's position, 
the direction of a known point being often all that is required. 
In such cases one observation only ie necessary, as for example 
in ascertaining whether a ship's course will take it inside or 
outside a lightship or isolated lighthouse. A wireless signal 
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Fic. 20. NAVIGATION wiTH Fie. 21.—AIRCRAFT NAVIGATION 
WITH ЕЁхЕр D. F. STATIONS. 


THE DIRECTION-FINDER. 


from the lightship or lighthouse will settle the question as 
certainly as if the light were visible. Similarly, when about 
to enter harbour, signals from a station in the harbour will 
show immediately if the ship has drifted to one side of the 
entrance. | ) 

Apart from its use оп board ship, the wireless direction- 
finder is applicable to aircraft navigation, and in this sphere 
it must prove to be of extraordinary value. It has been 
said, in fact, that the future of commercial aviation is bound 
up in the development of this method of navigation. Air- 
craft fitted with the wireless direction-finder are navigated 
in the manner just described, but if ordinary wireless only 
is carried navigation must be carried out by means of fixed 
direction-finding stations on the ground. 

Referring to fig. 21, let us assume that x and Y are two 
fixed direction-finding stations which have been called up 
by the aeroplane Z, with a view to ascertaining its position. 

m the wireless signals sent out by z the station X ascer- 


FIG. 19.—DETECTOR COMPONENT, REAR VIEW. 


would greatly increase the traffic capacity of this railway; 
at the present it is unable to carry all the traffic that offers. 
Powers are also sought to construct subways and escalators 
at Clapham Common and Stockwell. Concurrently it will be 
necessary to purchase enirely new rolling-stock, amounting 
to 180 cars of standard type. The cost of the scheme as a 
whole is estimated at £1,800,000. 

Eustcn and Camden Town connection.—The intention is 
to extend the City and South London Railway from Euston 
by a loop line to make a junction with the Hampstead section 
of the London Electric Railway south of Camden Town. 
When this work is completed it will be possible to run 
through services of trains from Golder’s Green and Highgate 
to the City as well as to Charing Cross, which will provide 
& new through route from north to south of London without 
a change for the first time. This is a much needed facility. 
The cost of the scheme is estimated at £700,000. 

Edgware and Hampstead Railway.—The intention is to pro- 
ceed at once with the construction of the first section of this 
railway to Hendon. All necessary land has been acquired, 
and contracts are in preparation. This extension of over 
two miles will bring into immediate development an expanse 
of country for housing purposes, and will afford access to the 
new industrial area which has sprung up during the war. The 
cost of the first part of the scheme 1s estimated at £750,000. 

Junctions at Hammersmith.—This scheme is to rearrange 
the tracks of the London Electric. and Metropolitan District 
Railways west of Baron's Court and to carry four tracks from 
this point to join the four tracks of the London and South- 
Western Railway just east of Ravenscourt Park, and extend- 
ing thence to Turnham Green. The Metropolitan District 
Railway has running powers over these tracks, and the 
London and South-Western Railway has agreed to confer 
similar running powers on the London Electric Railway. This 
will considerably improve the working of trains west of Earl's 
Court, and will also afford opportunities for extending the 
Piccadilly section of the London Electric Railway from 
Hammersmith to Richmond and Ealing. The cost of the 
scheme is estimated at £350,000. A cheaper and partial modi- 
fication of this scheme has been under consideration as a pos- 
gible intermediate measure. The cost is then reduced to 
£120,000. 

Service to Upminster—In conjunction with the Midland 


Railway (London-Tilbury section) it is intended to re-signal 
the whole railway from Bow Road to Barking and thence to 
Upminster, electrifying the section between Barking and Up- 


minster and giving a much strengthened service of electric 
trains direct between the District Railway stations and 


* From the Railway Gazette. Abstract. - 
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Upminster. This will improve communication throughout 
the East End of London. 

Escalators.—In addition to the proposals already mentioned 
to install escalators at Stockwell and Clapham Common, plans 
have been prepared to install escalators at Shepherd’s Bush, 
Oxford Circus (Central London Railway), Tottenham Court 
Road, Bank (Central London Railway), Piccadilly Circus, 
Holborn, Trafalgar Square and King’s Cross. 

Stations.—A scheme for the improvement of access to and 
from Charing Cross Station is included in the London Electri: 
Railway Bill before Parliament. A scheme for the lengthen- 
ing of the station platforms at Aldgate East has been 
approved by Parliament and merely awaits an opportunity to 
be carried out. 

Powers have been obtained for an extension of the Central 
London Railway from Shepherd’s Bush to Gunnersbuty to 
connect with the London and South-Western Railway to pro- 
vide through services to Richmond and Twickenham. A rail- 
way from Wimbledon to Sutton, to be worked by a projection 
of the present District Railway service from "Wimbledon. 
Proposals have been considered for (a) A junction of 
the Bakerloo section of the London Electric Railway with the 
City and South London Railway at Elephant and Castle and 
the extension of the City and South London Railway into 
South London from Clapham Common or direct from Elephant 
and Castle. (b) A junction between the Central London Rail- 
way and the Piccadilly section of the London Electric Rail- 
way at Holborn, or the construction of short connecting lines 
at this point to give direct rail access between them. (c) An 
extension of the Highgate branch of the Hampstead section 
of the London Electric Railway to Muswell Hill. 

Mr. Pick said that the companies were committed to 
en expenditure of about £3,650,000 within the next few years. 
Their present capital resources in cash were negligible. Their 
reserve funds might be temporarily applied to the task, but 
would have ultimately to be withdrawn to meet the renewal 
expenditures for which they were ear-marked. It was esti- 
mated that the cash value of the existing capital powers of 
the companies, capable of being applied to the exccution of 
the urgent programme of works indicated above, was slightly 
less than £2,000,000. It was in these circumstances that the 
companies primarily interested had promoted Bills in Parlia- 
ment for this session to increase their capital powers and 
made provision for the cost of this programme. The London 
Electric Railway Co. sought authority to raise £1,000,000 of 
4 per cent. debenture stock (rising under certain contingencies 
to 6 per cent., if only by that means could the money be ob- 
tained), of which not less than two-thirds should rank as 
second debentures. The City and South London Railway 
sought authority to raise £1,500,000 of 5 per cent. second 
debenture stock. 

The construction of new tube railways for the future would 
be a slow process. The cost of a mile of double track tube 
railway at the present time, equipped for working, could not 
be less than £1,000,000. The passengers carried over this 
mile would each contribute to the net earnings an amount of 
8-25d. at current rates of a To pay 5 per cent. upon the 
expenditure required a sum of £50,000 annually, which meant 
a traffic density of 37,500,000 passengers if each travelled just 


the 1 mile. The present traffic density of the London Electric 
TABLE II. 
— = | 1913. | 1914. | 1915. | 1916. | 1917. | 1918. 


ан — —ů —— 2 —⅛ . — P ¶[ꝓPQTN— eee 


Average receipt, per d. d. d. d. d. d. 


passenger 170 | 1°68 | 1°82 | 1°83 | 1°84 191 
Working expenses, per | 

passenger  ... 79 82 | 100 | 104 | 1°02 | 1°14 
Net earnings, рег pas- 

senger is 91 | "86 82 79 82 77 


Passengers booked per 
car-mile run. — 53 | 47) 5 | 58 | 66 


——— | Á a ee eee 


Expenses per cent. of 
earnings ss ius 47 


*Increase of fares commenced. 


railways was approximately 15,750,000 passengers per mile 
and of the Central London 15,000,000 approximately, but 
these figures were based upon an average length of journey of 
24 miles. This had been allowed for in arriving at the den- 
sity. Even after allowing for the fact that each passenger 
travelled between 2 and 3 miles on the average, the present 
traffic densities of the tube railways would not be anything 
like sufficiently high to justify their construction at present 
levels of cost—in fact, as the figures showed, something less 
than half. 

The progress of the underground system аё this period 
would seem to be linked up with schemes by which the main- 
line railways entering London could be utilised as feeders and 
equipped for fast and frequent electric train services. The 
Watford extension of the Bakerloo section of the London 
Electric Railway was the exemplar. The proposed extension 
to Upminster would afford another example. Extensions 
were possible in connection with the Midland Railway at 


Hendon when the Edgware and Hampstead Railway waa 
built to this point, in connection with the Great Northern 
Railway at Finsbury Park and with the South-Eastern and 
Chatham Railway from Elephant and Castle. 


INCREASES OF FARES. 


‘The Underground group of companies claimed that the in- 
creases in fares made since the war were entirely caused by 
more than corresponding increases in working expenses and 
were justified by the results shown in the annual accounts of 
the companies. In proof of this claim Table II had been pre- 


pared. 
From an analysis of the working costs per car-mile for 
1913-18, Table III has been prepared. 
TABLE III. 
1918. | Jan.-March, 1419; 
Per Stan- Per Stan Per Sta 


mile. dardised. mile. dardised. 


E 191 8. 
mile. dardised. 


| | 
d. d. d. 


Maintenance ...| 708 100 1138 161 | l'575 222 
Power for tract'n| 812 | 100 | $045 | 252 | 1:974. 243 
Operating ...| 1761 | 100 | 3114 | 177 | 3894, 221 
All other costs... ‘911 | 100 | 1'212 | 133 | 1°336! 147 


| 
ooo | #192 | 100 7509 179 8779 | 209 


Total 


CONCLUSION. 


To close the evidence a statement was submitted giving, in 
summary form, the finacial position of the Underground com- 
panies as a whole. Over and above the usual items there was 
included the provision for deferred maintenance occasioned in 
consequence of the war. This was, needless to say, extra- 
ordinary in character. With all these inclusions, the reserves 
amounted to less than 10 per cent. of the gross traffic revenue 
and represented a charge per passenger not exceeding 0.13d. 
The general depreciation of the rolling-stock and equipment of 
the companies during the war period necessitated continually 
increasing sums being carried to reserve. Although mainten- 
ance costs did not recede, the money expended did not effect 
the usual amount of work, and there had been an accumula- 
tion of arrears of maintenance which must be carried out 
now. It must be remembered that the provision made for 
reserve on the basis of pre-war costs would be entirely inade- 
quate to carry out the intended volume of work at post-war 
costs. While no atteinpt had been made to increase net earn- 
ings out of increased fares, in so far as the volume of pas- 
sengers increased, it was always expected that each passenger 
should contribute something towards the net earnings of the 
companies. The companies hoped to continue to develop their 
traffic; additional pe cost less to carry even when 
provided with adequate ilities. Nowadays, with money 
costing over 5 per cent., the whole future development of 
London transport hinged on the degree of success which could 
be attained with the money already spent. 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS DURING SEPTEMBER, 1919. 


Tue official returns of imports and exports of electrical goods 
for September show, as regards exports, values of £652,857, 
as compared with £872, 649 in the previous month, a reduction 
of £219,000, the falling off occurring in electrical goods, 
£45,000 ; insulated wire, £55,000; batteries, £26,000; telegraph 
and telephone material, £60,000; and machinery, £45, 000. 

The electrical imports for the month totalled £159, 756, an 
increase of about £39,000, the increases appearing principally 
in machinery .and telegraph and telephone apparatus. 

It will be noted that the figures for lamp imports show 
a big reduction. September imports of glow 19185 totalled 
£112, as compared with £29,160 for September, 191 

The figures for re-exports of foreign and overseas electrical 
goods for September were £10,221, as compared with £9,971 
for August. 


EXPORTS AND IMPORTS OF » ELECTRICAL GOODS DURING 
SEPTEMBER, 1919. 


Exports. Imports. Re-exports. 
Electrical goods . £85,715 .. 437,902 .. £2,800 
Insulated wire 183, 167 .. 1,639. — 
Glow lamps М ids 14,288 Буй 112 .. 117 
Arc do. and PAM. Ms 22 5.017 ... 18 
Batteries .. 16,985 4,322 50 
Meters i | 29,358 3.650 288 
Machinery 198,889 66,635 ... 6.467 
Carbons 719 5,802 169 
Telegraph and telephone | 
material "m ‚ 194,919 34,677 312 
£652,857 £159,756 £10,991 
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. THE SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION. 


(Cuncluded from page 509.) 


Exd.-CAPr J. E. Mortimer, 34, Victoria Street, London, 
S. W. 1, exhibited a collection of the Mortimer Patents 
which are all designed to be fool-proof. А 3-tun « verhead 
electric crane, manufactured by Messrs. J. BoorH c BROS., 
Lrv:, of Rodney Leeds, illustrated a special type of light 
construction. Messrs. Booth manufacture their own electric 
motors, and an example shown was a special ship's winch. 


Lacy-HuLBERT & Co., Lrp., 91, Victoria Street, London, 
S. W. 1. This firm manufacturers pneumatic machinery 
generally, and the exhibit included a portable electrically- 
driven blower for cleaning dynamos, &c. The machine shown 
was а 1-H. P., 220-volt., D. C. set which could be easily carried 
about by one man. It is very compact and is an advance on 
the bulky home-made article often to be seen in power 
stations. 

THE TELEPHONE MANUFACTURING Co., Lro., Martell Road, 
West Dulwich, London, S.E.21, had on view a complete 
range of various types of automatic intercommunication tele: 
phones suitable for all classes of work. The novel New 
System secret auto-line finder and indicating intercom- 
municating telephone was publicly demonstrated for the first 
time; it represents a step forward in the development of this 
class of instrument. The ''Laryngaphone"' is adapted for 
the use of divers in conjunction with a semi-automatic in- 
dicator switchboard. The instrument, which has no mouth- 
piece represents a war development, and has hitherto been 
used for communication between pilot and observer on air- 
craft. A special feature is the possibility of conveying spoken 
messages in spite of any amount of noise. A range of 
mechanical movements, &c., embodied in the firm's standard 
apparatus was also shown. The electrical energy for working 
the exhibit was supplied by a C.A.V. dynamotor, accumula- 
tors, and power panel which was shown on the stand. 


THE HARBINGER Boat Cranes, Ltp., 2-3, Norfolk Street, 
Strand, London, W.C.2. This firm's boat crane is de- 
signed with a view to safety and ease of handling ship's 
boats; it may be either hand- or electrically-operated. No 
skidding or shifting of the boats is necessary, and one crane 
can handle 6 or 8 boats, or more if required, according to 
position and arrangement. For the firm's electric cargo 
crane it is claimed that the masts in a ship, which at 
present are only use das derrick posts, and the steam winches 
тау be dispensed with. One man can handle the crane and 
load by the use of which 33 per cent. of fuel and 25 per 
cent. of time is said to be economised. 


LAURENCE, Scott & Co., Ltp., Gothic Works, Norwich, ex 
hibited electrical equipment for deck winches which was 
shown in operation. By the use of this gear mechanical gear- 
ing is eliminated, the speed of working at all loads being con- 
trolled by an electrical load discriminator." The motor and 
controller are completely watertight, and the latter can he 
stowed below decks. The gear is designed to stand the 
roughest usage and sea conditions. Ап electric steering gear, 
which gives control from the bridge, was shown in operation. 
The electric telemotor gear which transmits the control is 
on the Wheatstone bridge principle, but is very simple in char- 
acter. The actual operation of the wheel is entirely electrical, 
the motor working direct on to the rudder-operating gear. 
The main motor is so controlled that it runs at a very low 
speed for the ordinary course-keeping motions, but runs 
up to full speed at once when large degrees of helm are sud- 
denly required. Two standard 6-pole motors were also shown, 
coupled together and acting as a motor generator, for reducing 
voltage from the mains. 


HYDROGEN, OXYGEN & PLANT Co., LTD., 1, Albemarle Street, 
Piccadilly. London, W. 1, specialises in plant, including the 
electrolytic type, for the manufacture of hydrogen and oxygen 
gases. The latter plant is of the Bell type, with metallic 
electrodes. The consumption of energy is claimed to be 
5.5 kW. -hours per 1 c.m. of hydrogen, plus 0.5 c.m. of 
oxygen, and the elements will support current considerably 
greater than tbe normal in the event of forced production 
being advantageous, as in the case of factories having variable 
quantities of excess power temporarily available. 


J. HOLDEN & Co., Lrp., 8, Albert Square, Manchester, had 
on view drawing office equipment and materials, including 
a new model of a continuous electric photo-copving machine, 
comprising a double pattern machine having two travelling 
arc lainps and special mechanical features in regard to the 
variation of speeds for printing the various photographic 
papers. The machines are made in both single and double 
patterns, and fitted with either one or two travelling arc lamps 
according to output of prints required. Considerable econo- 
mies m current consumption and running charges are claimed 
for this machine. 


EnrsoN AcctMULATORS, LTD., 2-3. Duke Street. St. Tames’ 
London, S.W. 1, had on view a complete hovse-lishting plant 
actually working. and showing the use made of this firm's 
batteries. The сошрапу also exhibited batteries for псе with 
Wireless telegraphy and telephony, and for ignition and light- 


ing on motor-cars, &c. A complete demonstration on the con- 
struction of the Edison cell and the active materials used was 
made, showing how totally different these accumulators are 
from the usual type. 


THE IGranic ELECTRIC Co., LTD., 147, Queen Victoria 
Street, London, E.C.4, showed a collection of exhibits almost 
identical with that, shown at the recent exhibition at West- 
nunster. The exhibit comprised various types of control 
gear, switches, and regulators. The machines that were 
shown in operation included a device for carrying out relia- 
bility tests on coils, and a special coil-winding machine. 
There was also a model of a telfer crane fitted with a model 
unit type electric lifting magnet. 

JAMES KErrH & BLACKMAN Co., LTD., 27, Farringdon Avenue, 
London, E.C.4. This firm's exhibit consisted of various 
ventilating apparatus, fans, and blowers, both belt and elec- 
trically-driven. The " Keith" ship-deck fan with direct- 
coupled, watertight electric motor and the reversing type 
of fan and motor combined for ship ventilation, were shown. 
With the latter type of fan the ventilation can be quickly 
reversed from exhausting air from, to blowing air into, the 
ship. 

WILLIAM МССкосн & Co., Lro., 25, West Camphill Street, 
Glasgow, exhibited a large variety of ship's electrical and 
other fittings, such as pendants, brackets, bulkhead lamps in 
iron and brass to meet all requirements, and direction signs 
for cabin and deck use. Marine switchboards and switches, 
water-tight distributing boxes, fuse boxes, &c., were shown, 
as well as several patterns of flashing lamps could be seen in 
operation. 

THE WESTINGHOUSE BRARE Co., LTD., 82, York Road, King’s 
Cross, London, N. This exhibit, amongst other things, in- 
cluded one 8-н.р. electrically-driven air compressor fitted with 
a Baker reducing gear. control governor and switchboard. 
The set is well adapted for operating the well-known Westing- 
house automatic brake on electric cars, &c. А set of electro- 
pneumatic valve gear was also shown, suitable for operating 
the valve gear on fleating docks, and for operating railway 
signals and points. The hydraulic valves are operated by com- 
pressed air, their movements being controlled from a central 
station bv electrical means. 


Warsnop & Co., Lrp., Lamp Works, Halifax, exhibited a 
variety of aceumulators, also electric hand, table, and miners' 
lamps, as well as searchlights for yachts and small boats. 


Marcont’s WIRELESS TELEGRAPH Co., Ltp., Marconi House, 
Strand, London, W.C.2, in reality had two stands, and the 
equipment shown included a 1.5-Kw. emergency set represent- 
ing the wireless equipment on a modern liner. The emer- 
gency set is an auxiliary installation to be used in case of the 
failure of the ship’s electricity supply. Demonstrations were 
given showing the musical spark discharger. A wireless 
direction-finder and a short-range wireless telephone set were 
also exhibited. The latter was rated at 20 watts and weighed 
only 40 ]b., and when an aerial 70 ft. long and 30 ft. high is 
used gives a range of 10 miles. The set was in communication 
with a similar installation at the company's other stand. The 
0.5 and 0.25-K Ww. ship's installations shown were similar to the 
1.5-Kw. set, and there was also on view a 100-watt aircraft 
telephone set designed for communication between machines 
in the air or on the ground. The set has a range of 50 to 100 
miles, according to the type of receiving station when using 
a 250-ft. aerial. The wave length employed is 400 to 500 m.: 
the complete ontfit weighs only 45 lb. 


THE Tok ManvuracturtnG Co., LtD., West Ham Lane 
London, E. This company is exhibiting the first and only 
British-made snap rotary switch, which is being employed 
increasingly where, owing to the rush of current on switch. 
ing on and the inductive break which occurs on switching off 
the ordinary tumbler switch is not suitable. This tvpe of 
switch has hitherto been imported from America. The pre- 
sent company is, however, an entirely British concern, with- 
out any American connection, and the switches are entirely 
made in London. i 


CHADBURN’S (SHIP) TELEGRAPH Co., LTD.. Cyprus Road 
Booth, Lancashire, had a selection of instruments and gear on 
view, which included a set of electric telegraphs as fitted in 
a number of generating stations throughout the country. An 
electric direction tell-tale is also fitted. which shows the move- 
ments of the engines either in the ahead.“ stop.“ or 
‘astern " positions. Another interesting instrument shows 
the position of the enyine-room telegraph, and is really an 
electric telegraph order repeater. It can be placed in anv 
part of the ship. and shows at a glance the orders standing 
on the engine-room indicator. 

THE Sperry Gyroscope Co., IT., 15, Victoria Street 
London. S. W.. This firm had on view the " Sperry ” hich. 
Intensity searchlight and the gyro navigational compass, in 
which the gvroscope is acted upon bv the rotation of the 
earth. The Villiers odograph was shown, which is used in 
connection. with the gyro compass and an electrical log. and 
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traces out on a chart the actual course which the ship hus 
travelled. 


DICTOGRAPH TELEPHONES, Ltp., 7, Southwark Street, Lon- 
don, S.E.1, exhibited various types of and attachments for 
this instrument, being similar to those shown at the West- 
minster exhibition some time ago. The dictograph is а tele- 
phone which will liberate the spoken work so that it may be 
audible in any part of the room in which the imetrument is 
placed, and there is no need to remain at the instrument 
whilst carrying on a conversation. 


Messrs. ALLOY WELDING Processes, Lap., 14-16, Cockspur 
Street, London, S.W.1, gave demonstrations of electric weld- 
ing at frequent intervals. The exhibit consisted of samples of 
articles electrically welded, including built-up railway signal 
posts, large numbers of which, we understand, have been 
ordered for the Belgian railways. There were also shown 
electrodes for arc welding and others for depositing manganese 
and high-speed steel for wearing and cutting surfaces. There 
was seen in actual use a single unit motor-generator D.C. 
welding set, the motor of which is of only 1 H.P. Mounted on 
a truck for portability, the whole plant weighs only 32 cwt. 
There was also shown a semi-portable А.С. welding plant, con- 
sisting of a static transformer, reactance coil, and all necessary 
switchgear. 


EXPLOSIVES TRADES, LtD., 6, Cavendish Square, London, 
W.1. This exhibit was divided into three sections, namely, 
explosives, non-ferrous metals, and engineering. and included 
electric annealing and tempering furnaces. 
an exhibition of welding by the Thermit process. 


THE A.C. CUTTING AND WELDING Co., Ltp., 25-27, Theo- 
balds Road, London, W.C.1, exhibited portable cutting and 
welding machines for use with А.С. power supply. Three 
types of apparatus were shown, one for light work, another 
for all metallic-arc work, and a similar apparatus that is also 
suitable for hole-boring, cutting, and casting filling. New 
types of electrodes, an electrode handle, as well as operators' 
accessories, were to bè seen. 


THE ARCWELL CO., 16, Hill Street, Finsbury, London, Е.С. 
This exhibit consisted of an A.c. arc-welding machine, known 
as the Mephisto," and various electrodes. This machine has 
been distributed in the U.S.A. and Canada, and now makes 
its appearance for the first time in this country. The welder 
operates on А.С. and at any voltage and frequency specified ; 
the same machine can, if so ordered, be made to operate on 
several frequencies and voltages. The device is portable, light 
in weight, and has no loose parts. The current in the arc is 
maintained practically constant, so that the weld is not en- 
tirely dependent on the steadiness of the operator's hand. The 
machine consumes about 4 KW.; it is made in eight types and 
sizes from 100 amps. for $-in. plate to 250 amps. for 1.5-in. 
plate or heavy castings. 


THE INTEGRAL OxvoEN Co., LTD., 38, Victoria Street, Lon- 
don, S. W. I, had on view an improved electrolytic generator 
for the production of pure oxygen and hydrogen gases. 


THE STERLING CORPORATION (GREAT BRITAIN), Lrp., 16, Wig- 
more Street, London, W.1, exhibited complete high-frequency 
seta, inclusive of switchboard, heat pads, and varied violet-ray 
applicators for use with the generator. Тһе portable high- 
frequency generator is operated from any ordinary lamp 
socket and at any voltage from 90 to 250, for home treatment. 
Ozone inhalers, a pinozer for disinfecting, water sterilisers, 
and immersion heaters were also to be seen. 


Tae FaLKIRK IRON Co., Lrp., Craven House, Kingsway, 
W.C.2, had on view a selection of steain- and electrically- 
heated cooking apparatus. This included a suite of two 
electrically-heated roasting and baking ovens, 22 in. X 22 in. 
+ 26 in. high, one oven loaded to 5 Kw., and the other, divided 
into two compartments for pastry baking, to 6 Kw. The single 
oven electric range is fitted with four boiling and simmering 
rings. The electric steaming oven, 18 in. X 24 in. X 24 in., 
is capable of cooking 100 to 150 lb. of vegetables at a time, 
and is loaded to 5 kW. Ап electrically-heated carving table 
and Bain Marie, with a hot closet under the top and an assort- 
ment of electric grills, hot plates, fires, &c., were also on view. 


Е. НоѕвАхо, 1тр., Craven House, Kingsway, London, 
W.C.1, exhibited tile pattern electric fires in several shades, 
and а comprehensive line of electrical accessories, such as 
switches, accumulators, ceiling roses, porcelain cleats, kettles, 
irons, saucepans, hot plates, &c. The tile pattern fires can 
be supplied in different shades of tiles, they are distinctive in 
appearance, and it 15 claimed will give 10 per cent. greater 
heat efficiency for energy consumed. They are made in two 
sizes: 3-bar, 2,400 watts, 3-heat control, and 2-bar, 1,600 
watts, 2-heat control. In addition, two other types of fire 
are made by this firm. 


Wy. Hamitton WILSON, 4-6, Bank, Broadway, Kingston 
Hill, Surrey.—This exhibit was similar to that shown at 
Westminster recently, and comprised wireless transmitters 
designed on a new combination of principles, tuning induct- 
ance, condensers, and transformers. Examples of a new 
type of highly sensitive thermio-electric conductor was on 
view for use over & wide range of purposes, some of 
which were less than 0.0005 in. in diameter. Interesting 
thermo-electric generators. one being operated by the heat 
of the hand, and an X-ray set were ulso to be seen, 


There was also 


Vicrory Dynamos & Motors, Lap., 25, Victoria Street, 
London, S.W.1, had several shunt-wound motors which were 
seen running under full load conditions. Pairs of these 
machines were coupled back to back and mounted on a bed 
plate, running under the Hopkinson test. 


PORTABLE ELECTRIC Motors (1919), LTD., 121, Victoria Street, 
London, S.W.1, exhibited portable motors of from ф to 6 n.r. 
for drilling, reaming, and numerous other purposes. They 
run on either А.С. or D.c., the principal feature being light 


. weight for power produced. 


S. G. Brown, Lrp., Willesden Lane, North Acton, London, 
W.3, was showing an all-British gyro-compass worked from 
the ship's mains on a balanced battery. The exhibit was 
seen working, and other objects on view included the 
"Cyclux'" dynamo light for bicycles, telephone receivers, 
including loud speakers, condensers, and relays. 


. The Dutch section of the exhibition included & number of 
interesting exhibits, though most of them consisted of models. 
KRoMHOUT Works, Amsterdam; Perman & Co., Ілтр., 82-83, 
Fenchurch Street, London, E.C.2, exhibited а 12-H.p., single- 
cylinder, and a 4-cylinder, 180-B.H.P., 300 R. P. u., engine which 
operates on the 2cycle system, and has neither valves nor 
electric ignition. 

Wer¥F CoNRAD, Lrp., Haarlem, and Stork, Bros. & Co., 
Hengelo, Holland; Marine Works, Larp., 39-41, New Bond 
Street, London, E.C.2, were showing a collection of eight 
modes, and also a b. C. turbo-dynamo and turbo-driven pumps. 

THE MINISTRY or Marine, The Hague, exhibited various 
electric Jamps, oil burners, parabolic reflectors, and dioptic 
lens, designed and used by the Netherlands Lighthouse Ser- 
vice. The gas-filled electric lamps are supplied, we under- 
stand, by the SLOAN ELECTRICAL. Co., Lap., 12, Golden Lane, 
London, E.C 


THE MINISTRY OF CoLoNies, The Hague. Included in this 
exhibit the Royal Dutch Meteorological Institute of Oceano- 
graphy and Maritime Meteorology had on view a magnetic 
chart showing the values of the three elements drawn accord- 
ing to the values published in Dr. Van Bemmelen's work: 
" Magnetic Survey of the Dutch East Indies, made in 1903- 
1907." "The first magnetic survey of the East Indian Isles was 
made by Dr. Van Rijckevorsel in 1874-1877. 


HAARLEMSCHE MACHINEFABRIK V/B СЕНЕ, Ficer, Haarlem, 
Holland, B. J. Allison, 53, New Broad Street, London, E.C.2, 
exhibited models of cranes, and also brake magnets and 
accessorles, and a controller for electric winch and deck crane. 


A number of firms exhibited engines, both steam and in- 
ternal combustion, built for driving dynamos, &c., as well as 
complete self-contained lighting sets. Besides the firms we 
have already mentioned as showing this class of machine, we 
noted the following :— 

Messrs. GREENWOOD & BATLE T, Lrp., Albion Works, Leeds; 
a small De Laval steam-turbine ship-lighting set, which 1s 
made in all capacities. RENDLE, BLANCHARD & Co., Lb., 5, 
Victoria Street, London, S.W.1; examples of combined power 
units for high or low speeds and using either petrol, paraffin 
or gas. The engines are small and compact. К. A. LisTER & 
Co., LTD., 47, Victoria Street, London, S.W.1; automatic 
emergency lighting and power sets, which start up immedi- 
ately the main supply fails or falls below & predetermined 
voltage. STUART TURNER, LTD., Market Place, Henley-on- 
Thames; direct-coupled, self-contained lighting sets running 
on gas. PETTERS, LTD., and VICKERS-PETTERS, L5. 6, Dean's 
Yard, Westminster, London, S.W.1; oil engines made in 
stationary, portable, and semi-portable types, and designed to 
run on paraffin, starting on petrol, the change over being auto- 
matic. A semi-Diesel crude-oil engine was also shown; by 
the use of a patented device the engine will run on dead 
light load with perfect combustion and without the use of the 
lamp. MusGRAvE & Co., Lap., St. Anne's Ironworks, Belfast; 
generating set, also generator and D.c. motor. W. H. ALLEN 
& Co., LID., Queen's Engineering Works, Bedford; high- 
speed, steam-driven D.C. and А.С. generators, also D.C. motor, 
contactor and inaster switches, relays, resistance units, brush 
holders, shunt windings, pole coils, terminals and boxes, and 
electric light fittings. Fyre, WILSON & Co., 31, Budge Row, 
Cannon Street, London, E.C.4; petrol or paraffin generating 
sets. Tug RECORD ENGINEERING Co., LrD., Donnington 
House, Norfolk Street, Strand, London, W.C.2; petrol-paraffin 
or gas engines, features of which are silence and simplicity. 
BouLTON & PAUL, Lrp., Rose Lane Works, Norwich; radiator- 
cooled lighting sets suitable for country-house lighting. THE 
SUNDERLAND f onc & ENGINEERING CO., LTD., Sunderland; 
standard steam engines direct-coupled to D.C. generators, also 
D.C. and induction motors and 3-ton electric winches for ship- 
yards, &c. | 

The Exhibition should have closed on the 17th inst., but 
owing to the railway strike it was kept open till Tuesday last; 
about 350,000 people are said to have visited the Exhibition. 


The president, vice-presidents, and committee of the Ex- 
hibition, and the chairman and members of the Roval Com 
mission for the Holland Section, gave an Anglo-Dutch dinner 
on the lóth inst. at Olympia. 

Sir Owen Рнишррѕ, M. P., who presided, said that the Royal 
Commission for the Holland Section had co-operated most 
cordially in making the Engineering Exhibition а success. 
That joint effort, and the mutual interest aroused, would help 
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to cement still further the goodwill existing between the two 
countries. Shipowners, both English and Dutch, would have 
to be prepared to face a very difficult period in the not far 
distant future, when obsolete ships—and there were many 
afloat—would have to be scrapped. Only the newest vessels, 
equipped with all the latest improvements, would be able to 
hold their own on the seas. That was the position they had 
to face, and it was exhibitions such as that at Olympia that 
would help those who were ready to take advantage of all the 
latest improvements. 


The Doren MINISTER, responding, claimed that credit was 


due to the Dutch people for having remained neutral during 
the world struggle, in the sense of not taking part in the 
fighting, but without losing sight of the notion of right and 
wrong between the two fighting parties. The Dutch and 
British people had proved that thev understood each other. 
and they had cemented a relationship which would be of 
great benefit to the new era. | 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mrsskxs. Serton-Jongs, O'DsLL AND 
STEFHENS (successors to W P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


24.338. Electrical fuses." BRITISH Evectric Co. and B. G. HARRISON. 
October 6th. 

24.349. Contacts for electric fuses, cut-outs, &c., W. A. HARRIMAN and 
A. REvROLLE & Co. October 6th 

24,350. ''" Amplifiers, &.“ S. Bryoos. October 6th. 

24,308. '' Electro mechanical variable speed and reversing mechanisms.“ 
ANCIENS ETABLISSEMENTS Вакыюк Bresakp Lr. “Turesxe and E. Graxat. Octo 
ber 6th. 

24.394. Composite electrice signnalling systems.” MIESIERN Exvectrric Co. 
(Western Electric Co.) October 6th 

24.399. *' Electric couplings or connectors.” G., Stex iN. October 6th. 

24,400, “ Electric hand lamps." G. Suckiine. October 6th. 

24.404. Electric flush lamps." I.. J. Нахсоск and Hascock. & Co. Octo- 
ber 6th. 

24,405. '' Transmitting apparatus for wireless telegraphy and telephony." 
J. B. Воштно. October 6th. 

24.406. Amplifying devices for wireless telegraphy and telephony." J. B. 
BorirHo, October 6th. 

24.4107. '' Receiving apparatus for wireless telegraphy and telephony." J. 
B. Воштно. October 6th. 

24.419. Steam, hot-air, gas, or electric drier for hydros." G. SwiNDEN, 
October 7th. 

24,452. “ Contactor type starters or controllers for three-phase motors.” J. 
Evans and HaRLaNp & WorrrF. October 7th. 

24.464. Cone or insulating body for ignition plugs, &c." G. nx HOLDEN- 
Stone. October 7th. 

24.470. Electric traction systems having conductor rails.“ PLECTRICAL 


« IMprovEMENTS, Ltp., and R. Pattison. October 7th. 


24.480. Electricallv-heated melting, &c., furnaces.” Morgan Crucirrce Co. 
and C. N. Sreirs. October 7th. 


24.492. Sight gauge and splash plate ſœ storage batteries." E. C. R. 


Marks. (Accumulators, Ltd.) October 7th. 

24,495. '' Protecting means for ignition coils of explosion motors." Scin- 
TILLA. October 7th. 

24,496. “ Condenser for ignition apparatus of explosion motors.“ Sciw- 
TULA. October 7th. | 

24.502. Means for purifying liquids by electricity." L. G. PERRETT and 
J. Witson. October 7th. 

24.556. Contact for electric thief alarms, Фе F. Cressate. October Rth. 

24.575. Electrical protective devices." WESTERN ErrcrRic. Co. (Western 
Electric Co.) October 8th. 

24.599. Electrical resistances.” W. EN LK E and A. Lyon and WRENCH. 
October 8th. 

24.618. '' Sparking plug." G. Derk. and Е. L. Nacuos. October 8th. 

24,640. '' Electrical apparatus.” British THomsox-Houston Co. (General 
Electric Co.) October 8th. 

24,644. '' Thermionic tubes." J. Scorr-Taceart. October 8th. 

24.680. Galvanic electric batteries.“ L. Futter and FuLLkR's UNITED 
Evectric Works. October 9th. 

24.683. *'' Earth detector switch." R. Н. Lane. October 9th. 

24.715. “Insulating means for electric apparatus.“ Bnirien ELECTRIC 
TransrorMer Co. and J. Воотнлах. October 91h. 

24.718. Galvanic batteries.“ G. Oroua, J. Ошонум, O. Оронїм, and 
OrpHaM & Sons. October 9th. 

24.719. Electric pocket lamps,"  GarvexornuogEN-Wruk-. (System Voir) S. 
Szurert Кочмамгит GES. October Mh. (Germony, October 10th, 19189 

24.722. “ Electric generators, motors, &  ALLMANNA SVENSKA ELEKTRISKA 
AKTIFROLAGFT and А. Linpstrom. October 9th. 

24,724. '' Electrical Hm welding machines." E. Scuroprer. October 9th. 
(Germany, Мау 30th, 1918.) 

24.732. “ Stationary electric induction apparatus.“ 
Hor , Co. (General Flectric Co.) October 9th. 

24 726. Wireless receiving apnaratus." C. K. Cp. October oh, 

24.738. '' Electrical apparatus for operating railway signals.“ Soc. p'ELec- 
TRiciITe Mons. October Wh. (France, October 4th. 1918.) 

24770. Locking device for electric switches.“ J. A. Vincent. Octo- 
ber 14th. 

24.770. * Fastener for link heltine for driving motor car fans, dynamas, 
&c." I.. J. Essesnicn. October 10th. 

24773. Flectricallv-anerated doormat.” T. S. Mansnatt.. October 19th. 

24.780. Electric photorraphie printing or copying machines.“ J. R. 
Hat nex and T. Hast pz & Co. October 10th. 

924.813. '' Electrical resistance heaters for hich temperatures.“ Soc, ANa. 
pes AT*LIFP« DF SrecHERON, October 1th, (Switzerland, October 10th. 1918.) 

24.815. Electric heating apparatus.“ British Tuomsox-Houston Co. 
(Ganeral Fleetric Co.) October 10th. 

24.816. “ Printing telenraph systems.” Western Exectric Co. (Western 
Electric Co) October 10th. 

24831. “ Dre hatterv cells.“ Porvsrre Frrerric CURRENT Patents Co. 
Octoher WAth ('!nited States. October Ith, 1918) 

24.244. '' Current distributors or commutators of electric ignition systems.“ 
Е. A. Hoop. October 10th. 

94.845. “Annaratus with variable self-inductanee.”" E. C. R. Marks. 
(Vilur. October 19th. 

24.856. Flectric plug.“ M'. P. Нлчмохр and О. Kessire. October Ith. 

24.884. Trolley head for electrically-pronelled vehicles.” J. N. Lewrs. 
October 11th ` : 

24.903. '' Wirins systems for electric light and power installations." L. J. 
Lrowwr. October 11th. 

24.931. '' Machine switching telephone systems," Wesrerx Execrric Co. 
(Wecterm Electric Co.) Octaber Irth. 


British Тномѕох- 


PUBLISHED SPECIFICATIONS. ` 


The numbers in parenthesis are those under which the specifications will Be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
12,961. Масккис check S. W. Arter. September LOth, 1917. (132,543.) 


18,040. MacHINE SWITCHING TELEPHONE SYSTEMS. Western Electric Co. and 
Polinkowsky. December oth, 1917. (132,546.) 


EE 1918. 

523. METHOD OF AND APPARATUS FOR RECEIVING RADIO SIGNALS. Marconi 
Wireicss Telegraph Co., of America. July 19th, 1917. (132,548.) 

10.205. ELECTROLYTIC CELLS. H. C. Jenkins and East Stratford Works. 
June 20th, 1918. (132,561.) 

10,382. HIGH-FREQUENCY SIGNAITING. Western Electric Co. (Western Elec- 
tric Co.) June Záth, 1918. (132,562.) 

11,856. MEANS FOR MEASURING ELECTRICAL CURRENTS. H. A. Ewen. July 
1th, 1918. (132,567.) | . | 

13,207. STARTING DEVICES rox ALTERNATING CURKENT — DYNAMO-ELECTKIC 
MACHINES. British Thomson-Houston Co., Н. C. Hastings, and J. Martin. 
August láth, 1918. (132,574.) 

13,208. STARTING DEVICES FOR ALTERNATING CURRENT — DYNAMO-FL ECTRIC 
MACHINES. British Thomson-Houston Со., Н. C. Hastings, and J. Martin. 
August 14th, 1918. (132,575.) | 8 

13,267. DETACHABLE CLIPS FOR ATTACHING ELECTRIC CABLES TO BALLOON CABLES. 
Е. G. Cleverly. August löth, 1918. (132,579.) 

15,153. DyNaMo-ELECTRIC GENEKATORS AND MOTOKS. W. Aldred. September 
18th, 1918. (132,697.) : | 

15,187. ELectxo-MAGNETIC switcnes. British Thomson-Houston Со. and Н. 
C. Hastings. September 18th, 1918. (132,610.) 


15,345. ELECTRIC BLAST FURNACE. J. Bibby and J. O. Boving. September 
20th, 1918. (132.616.) 


15,729. APPLIANCE FOR OPERATING SIGNALS AND TELEGRAPHIC copes. R. S. 
Pessell and E. L. Pessell. September 27th, 1918.. (132,630) 

15,794. ELECTRIC BELLS. W. E. Clifton, H. W. Cox and J. H. Cowell. 
September 28th, 1918. (132,632.) і 

15,812. Evectkic Furnaces. T. А. D. Lawton and J. Hampton. Septem- 
ber 28th, 1918. (132,635.) 

15,945. MANUFACTURE OF INCANDESCENT ELECTRIC LAMPS. British. Thomson- 
Houston Co. (Gencral Electric Co.) October lst, 1918. (132,638.) 

18,207. MAGNETS OF MAGNETO-ELECTRIC IGNITION APPARATUS. Scintilla (Firm 
of). November 6th, 1917. (120,901.) ; 

48,714. MEANS FOR SECURING THE POLE SHOES OF j MAGNETO MACHINE. British 
Lighting and Ignition Co. and E. A. Bennett. November 14th, 1918. (132,665.) 

18,836. AUDION OK LAMP RELAY OR AMPLIFYING APPARATUS. M. Latour. No- 
vember 17th, 1917. (Addition to 3,140/18.) (132,668.) 

19,310. TRANSMISSION OF A ROTATIONAL OR TURNING MOVEMENT IN ELECTRICAL 
SWITCHGEAR. R. H. Barbour and H. R. C. Partridge. November 23rd, 1918. 
(132,673.) 

19,792. SHOCK ABSORBER AND PROTECTOR FOR ELECTRIC LAMPS. J. W. Graham. 
November 30th, 1915. (132,678.) ' 

30.385. MEANS FOR SUPPORTING OVERHEAD CONDUCTORS ОМ RAILWAYS, TRAM- 
WAYS AND THE LIKE. E. Н. Whittall and Б. J. Rees. December 6th, 1918. 
(132,681.) 

1919. 


619. COUPLINGS OR CONNECTORS FOR ELECIRIC WIRES. CABLES, AND THE LIKE. 
H. Moss. January 9th, 1919. (132,700.) 

3,712. HIGH-FREQUENCY GENERATORS, E. Girardeau. February láth, 1918. 
(Addition to 12,809/13.) (132,734) 

4.098. ELECTRIC BELL CONSTRUCTION. A. E. Hughes. February 19th, 1919. 
(132,715.) 

7.419. JOINTS FOR SPARKING PLUGS. 
March 25th, 1919. (132,727.) 

9.837. ROTARY ELECTRIC CONVERTERS. british Westinghouse Electric and 
Manufacturing Co. June 17th, 1918. (128,543.) : 

11,883. SHAFT COUPLINGS AND METHODS OF MANUFACTURING SAME. British 
Thomson-Houston Co. (General Electric Co.) May 12th, 1919. 132.754.) 

12.259. ELECTRIC APPARATUS FOR INDICATING AND REPEATING MOVEMENT AT A 
DISTANCE. Schneider et Cie. May loth, 1918. (132,756.) (Addition to 
10,676 /18.) 

18.589. Рау. AND RATCHET GEAR HAVING AN ELECTRO RESPONSIVE RELEASING 
DEVICE. Akticbolaget Svenska Kullager Fabriken. July 27th, 1918. (130,598.) 


D. Zimmermann and C. Platticr. 


Overloading Generators, — While objections to over- 
loading generators may usually hold good, there are times 
when it is а paying proposition to carry substantial overloads 
continuously. А writer in the Electrical World recalls a case 
where a 500-KW., D.C., waterwheel-driven generator was in- 
stalled to run in parallel with a number of other generators 
and rotary converters. The energy was used for electrolytic 
purposes, and the machine wis required to run 24 hours 
per day, seven davs per week, being shut down only when in 
need of repair. When a machine was down a spare rotary 
converter was started. The power for the rotaries was gene- 
rated by steam. It was found that the waterwheel on the 
new machine had greater capacity than was expected, and 
that at full gate the generator would have at least 100 kw. 
overload. The operating temperature was in excess of that 
recommended by the manufacturer, but the machine commu- 
tated well. and it was decided to run at full gate even at 
the risk of ruining the insulation within a few years. The 
particular machine has been in operation over five years and 
will probably last several more. Maintenance costs have been 
low. In that time 1t has been out of service only when neces- 
sary to turn the commutator or adjust the brushes, or when 
the waterwheel needed attention. If it had been run at its 
rating, it would have generated approximately 3.300 H.P.-vears, 
hut. running at 90 per cent. overload. it produced about 
4,000 H.P.vears, a gain of 700 R. p.-xears which otherwise 
would have been obtained from rotarv converters getting 
their power from steam-driven generators. Tt cost $25 a 
H.P-vear to produee power hv water against $100 bv steam, 
a difference of $75. Therefore the gain of 700 #.P.-veare 
represented a saving of 852.500. The machine could he shut 
down now for a vear and still have a better financial standing 
than if it had run at its rating. 
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INSTITUTION PROCEEDINGS. 


THE busy season for the engineering institutions is now 
opening, and promises to be а very busy one indeed. We have 
frequently suggested that the conduct of their meetings 
might be improved in two ways, and we note with pleasure 
that The Times Engineering Supplement for October sees 
eye to eye with us in respect of one of them—that is, the 
reading of papers. Precisely the same arguments that we 
have used are advanced—namely, that in accordance with 
“the same old ritual," most of the time is devoted to the 
reading of the paper, “ often with an elocution that leaves 
a good deal to be desired," and that the objects of the 
institution would be far better served by taking tle paper 
as read, and devoting the whole time to the discussion. 
This involves the distribution of the paper in advance to 
those who are in a position to attend the meeting- -that is, 
to those who live within range of the rendezvous ; members 
who would travel long distances—as many do—to attend a 
discussion would be sure to obtain a copy of the paper in 
advance. At present the time of the meeting is sacrificcd 
to the lcthargv of those members who will not take the 
trouble to acquaint themselves beforehand with the contenta 
of papers, though some apologise for their remissness 
und then have the  hardihood to take part in the 
discussion ! | 

During the war we did not press the point, having in 
view the scarcity of paper; now, no doubt, the excessive 
cost of printing may be alleged as a reason for continuing 
the! same old ritual." But the claims of efficiency over-ride 
any such objection. The efficiency of the Institution of 
Electrical Engineers, for example, has greatly increased 
during the last few years—and so Aus ifs membership, 
Money spent on increasing etticiency aud prestige is far 
more than repaid by additional subscriptions. 

The second point is the hour of meeting, to which our 
contemporary docs not refer. During the war the meetings 
have generally commenced at 6 or 6.30, for reasons which 
no longer obtain. But why change the hour? To suit 
whose convenience ? The wishes of the, majority should 
prevail in any democratic institution, and it is the duty of 
those who are elected to control its affairs to find out a way 
of ascertaining the views of the majority of the members in 
a position to attend the meetings. 

These are two questions of considerable importance. We 
would invite the Council of the Institution of Electrical 
Engineers in particular to give them careful consideration. 
We believe that Institution has now become, out of question, 
the most efficient of the great British engineering insti- 
tutions (not that the competition it has to meet is very 
severe), and its influence has rapidly and markedly increased, 
both within and without the electrical industry, under the 
shrewd guidance and forceful propulsion of Mr. Wordingham ; 
and we look to it not only to do the best for its own 
members, but also to give a lead to the kindred associations, 
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THE recent revision of the standards 
for electric lighting and power cables by 
the British Engineering Standards Associa- 
tion has now come into force, and we have received a 
number of catalogues from leading cable makers which 
embody the new standards. The revision marks a complete 
departure from the long-established system based upon the 
standard wire gauge; the cross-sectional areas of the 
cables—the really significant dimensions—have been adopted 
as the ruling factors, with the result that 24 sizes take the 
place of 59. This is an excellent and timely reform, which 
will greatly simplify both manufacture and uxe, without 
introducing any disadvantages; we understand that the 
change was made at the express wish of users of cable, 
while the hearty concurrence of the makers can be taken 
for granted. At the same time, a valuable reform has been 
introduced, on lines which we have advocated for 
many years—namely, in the direction of ‘counting in 
tens"; in future details and prices will be stated 
in terms of 1,000 yards instead of 1 mile, and standard 
coils will be 100 yards long instead of 110, the sixteenth 
of a mile. This will not only dispense with a great deal 
of useless and utterly superfluous computation, but also 
will facilitate the adoption of the metric svstem at a later 
date. Incidentally, we note that the new B. E. S. specifi- 
cation for permanent-magnet steel uses millimetres 
throughout. 

The British Engineering Standards Association, the Cable 
Makers’ Association (which in 1900 led the way with a 
standard table), and the industry in general are to be con- 
gratulated on the achievement of a notable advance in 
standardisation, from which great benefits will accrue. 


New Cable 
Standards. 


WHEREVER there is water power to be 


pun or developed, the extent to which Govern- 
Private ment assistance should be given, and 
Control ? 


Government control exercised, is a problem 
of primary interest, So far as India is concerned, a policy 
guitable for one part of the country may be quite unsuit- 
able elsewhere. Thus, at Bombay, the chain of projects 
extending down the Western Ghats covers all likely power 
requirements for a long time to come, and the firm of 
Messrs. Tata can supply the capital, the business organisa- 
tion and the engineering talent required; Government help 
is necessary, however, in such matters as land acquisition, 
water rights, transmission routes, &c. ^ Elsewhere, it is 
generally considered that more direct Government assistance 
is required either in the form of pioneer installations (built 
for demonstration purposes, and subsequently handed over 
to private companies), and'or in the form of guarantees to 
private enterprise. In the latter case a guarantee of a 
minimum interest on the one hand should generally be 
coupled with a share in excess profits over a moderate return 
on the other hand. Government operation of an established 
power scheme is deprecated because (amongst other reasons) 
the Government is apt to be unwilling to scrap obsolete 
plant ; this criticism, says Mr. Meares in his Report on the 
Water-Power Resources of India, applies to a considerable 
extent to British firms especially as compared with American 
practice. 

Government assistance in preliminary investigation, and 
even in the detailed survey of sites, will be welcomed 
universally, and as regards roads, railways, and other com- 
munications, the public naturally looks to the Government 
for help ; without it, the cost of a long mountain road may 
wreck a promising scheme. 

The «question of charges for water power is by no means 
а simple one. In general, it is sound policy for the State 
(assuming that it has the control of water rights) to charge 


a nominal amount for the use of the water for power 


purposes, and depend for its main revenue on profit sharing 
with the power company. Water utilised for power pur- 
poses cannot be sold on the same basis as water consumed 
for irrigation purposes, except, perhaps, in the special case 
in which a costly reservoir is essential to the project. 
Cheap power is of greater benefit to the community than 
any practicable increase in revenue derived from high water 
rates. In the words of the late Mr. Barlow, The interests 
of the State are better served by the development due to 
greater use of water, than by, the collection of small sums 
annually for the use of water.“ 

In a review of the general conditions under which con- 
cessions for water power should be granted, Mr. Meares 
points out that it is necessary to guard against :—(1) Failure 
of the concessionaire to develop the site fully and in a 
satisfactory manner within reasonable time; (2) injury to 
existing water rights and future irrigation demands ; 
(3) failure of the concessionaire to continue using the water 
power fairly and adequately; (4) hindering of future 
developments (interlinking, &c., of networks) by failure 
to adopt British engineering standards of pressure and 
frequency. 


À CORRESPONDENT has drawn our atten- 


ee ly tiontoacasein which a aupply company has 
seein a reason to believe that electricity is being 
Neighbour. Obtained from it under peculiar circum- 


stances. It appears that a man who lives 
next door to a consumer is obtaining electricity from his 
neighbour, whose installation has been tapped. The 
energy used passes through the consumer's meter, and is, 
therefore, paid for, but the consumer is only paid an agreed 
sum. The question here arises —has any breach of contract 
or offence been committed, and, if so, what is the remedy, 
if any, of the company? Sec. 23 of the Electric Lighting 
Act, 1882, provides that “ Any person who maliciously or 
fraudulently abstracts, causes to be wasted or diverted, con- 
sumes, or uses any electricity shall be guilty of simple 
larceny and punishable accordingly.” It is extremely 
doubtful whether the facts above stated would amount to 
larceny within the meaning of this section; but Sec. 18 of 
the Gasworks Clauses Act, 1847, which is incorporated 
with the Electric Lighting (Clauses) Act, 1899, seems to 
cover the point. That section makes it an offence to 


„supply any other person with any part of the electricity "' 
supplied to him by the undertakers. The penalty is £5 for 
each offence and 40s. for every day the communicating 
wire remains їм sifu. In addition to this the company may 
cut off the supply. 


THE collapse of the mark currency, 
and the inundation of Switzerland with 
German goods, have produced serious 
apprehensions in industrial circles in Switzerland, and a 
conference has just been held at the National Economic 
Department at Berne ‘of representatives of industry, trade, 
and consumers, in order to discuss measures for the pre- 
vention of the economic invasion of the country, particularly 
by the manufacturers in the countries of the Central 
Powers. Among the branches represented were tbe elec- 
trical industry, the mechanical engineering trade, and the 
motor-car, paper, and furniture branches, It appears that 
numerous complaints have been made that neighbouring 
countries, taking advantage of the rate of exchange, have 
thrown a quantity of goods on the Swiss market at prices 
at which it is quite impossible for the native firms to 
compete, and hundreds of applications have been made to 


the Federal Council in favour of the issue of import vetoes 
or the placing of surtaxes on the existing Customs duties. 
As the demands put forth in this direction by different 
industries are incompatible with the urgent demand of the 
general community for lower prices, and “the introduction of 


Switzerland — 
for the Swiss. 
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an embargo on imports would not be without effect upon 
the general commercial relations with other countries, the 
question arises what action the country should take in 
the matter. E 

Herr Stucki, chairman of. the Expert Commission 
appointed by the Federal Council last February to examine 
the question of import vetoes, threw cold water on the 
suggestions for their introduction. He stated that the 
Commission by a majority resolved to recommend the 
Federal Council to abstain from adopting any measures in 
regard to the import policy, only a few branches which are 
in a necessitous condition requiring protection. As 
Switzerland is an export country, and herself is insisting 
upon the abolition of foreign import vetoes, the Commission 
considers that it is impossible for Switzerland to introduce 
such measures. Germany has already raised the transit 
vetoes; the Swiss export trade to the East has been 
organised, and England, France, and Italy, with few excep- 
tions, have discontinued the import embargoes, whilst 
Germany only maintains the prohibition on Swiss articles of 
luxury. But as all countries have an interest in the appre- 
ciation of the mark the Commission holds that German 
imports cannot be stopped, as otherwise the latter country 
would resort to reprisals, and surtaxes would also be con- 
fronted by almost unsurmountable difficulties. The Com- 
mission further disputes the assertion that the situation in 
Switzerland is solely due to the low level of the mark 
currency, and then gives expression to the expectation that 
equalisation in the international markets will soon take 
place as a result of the increase in tle cost of production 
which is proceeding in Germany through the high prices of 
importe into that country. | | 

The conference was presided over by Herr Schulthess, 
member of the Federal Council, who promised, in bringing 
the discussion to a close, that the wishes of industrial circles 
should again be considered by the Commission. At the 
same time, he remarked that Switzerland had to handle the 
problem of imports from the standpoint of international 
relations, and could make no exceptions which would lead to 
a rupture of commercial-political relations with the Central 
Powers. 


A GREAT deal has been heard of late of 


Industrial industrial psychology and scientific manage- 
Psychology and ment as aids to increased output. 
Scientific б ifi : В f io = b 
Management. Scientific management, of course, is by no 


| means new in this connection, even in 
this country, although there is some evidence that the true 
principles of scientific management, as laid down Бу Taylor 
and Gilbreth in America, are in danger of being misinter- 
preted in this country. Scientific management is a compre- 
hensive term, and in its true interpretation is obviously 
intended to be applied throughout a works. Many students 
of it in this country appreciate it in that manner, but 
others are too prone to give it its narrower meaning of 
“ studying the job." It is that aspect of it which has been 
prominent during the war, and the peculiar conditions of 
the work in munition factories have lent themselves to that 
somewhat false conception. Several examples have been 
quoted of wonderful results of increased production by what 
may be termed stop-watch methods, but a consideration 
of the circumstances usually shows that special conditions 
exist which it would not be easy to reproduce in ordinary 
commercial practice. There is, for instance, the recent case 
of the foundry at Derby, where, by means of the application 
of motion study principles, and a specially-designed system of 
payment by results, a considerable increase in output was 
undoubtedly obtained. That instance, however, is typical 
of many similar ones, information concerning which was 
brought to light during the war. 

The work was of a simple repetitive nature for which the 
Government provided orders for a continuous and unlimited 
output. If these conditions could be reproduced under 
commercial conditions, similar results could be obtained. 
The application of real scientific management, with a view 
to speeding-up output throughout the various departments 
of a large works, involves far more than „studying the 


job ” in the manner indicated, and it is when the more com- 
prehensive view of scientific management is taken tk at the 
value of the study of industrial psychology comes into play. 
The latter is more or less a new science in this country, but 
that it is making rapid headway isseen in the establishment 
of an Industrial Section of the British Psychological Society, 
many members of. which are large employers of labour. 
Dr. C. S. Myers, of Cambridge, is the leading exponent of 
industrial psychology at the present time in this country, 
but it is being studied all over the country in connection 
with the psychological laboratories which have been estab- 
lished at the leading universities outside Cambridge and 
Oxford. -Scientific management is bound up with the study 
of industrial psychology, motion study, industrial fatigue, 
and so on, and can only give the best results when applied 
in relation to the special peculiarities of every business. 
No hard:and-fast rules can be laid down, but there is little 
doubt that from a closer study of industrial psychology will 
spring means for improving output which can be applied to 
commercial industrial conditions, as apart from the specially 
advantageous conditions which have enabled so many 
remarkable results to be recorded in connection with war 
work. | 

The first essential to success is to bring labour into a some- 
what different attitude of mind from that prevailing at the 
moment. In all the experiments to which prominence has 
been given it is laid down that the goodwill of the work- 
people is the desideratum, and when that is achieved as 
a general rule we shall undoubtedly see a vast improvement 
in output, even without what may be regarded by some as the 
adventitious aids provided by the doctrines of Taylor and 
others who have followed him. When we can get the work- 
people discussing means of increasing output, the real chance 
for the extended application of the principles of scientific 
management on the lines indicated will have come. 


IT is announced from Rotterdam that 
"al the works” belonging to the 
„Siemens works” have decided to 
establish at Rotterdam a central bureau 
for the purchase of the raw materials required by them. 
The announcement might lead innocent people erroneously 
to assume—asit would be erroneous—that the Germans 
have not been working in Holland, and through Holland, 
in order to get raw materials and maintain trade connec- 
tions throughout the war. But the blockade placed an 
effective damper on these efforts either from German ог 
Dutch pro-German sources. 


Germans to 
Buy Through 
Holland. 


— ee 


AS is tolerably well known, the big 
manufacturing firms in Germany have for 
| many years past followed the practice of 
taking up a financial interest in many electricity supply 
companies, even when they themselves have not been the 
actual promoters, for the purpose of ensuring initial busi- 
ness and repeat orders, if not orders in perpetuity. In this 
way the firms have assured themselves of a large amount of 
work and profits as regular transactions. The same idea 
has now occurred to a smaller undertaking, although in a 
reverse direction. This is the Dr. Paul Meyer Co., of 
Berlin, makers of apparatus and instruments, who have just 
decided to increase the ordinary share capital by £125,000 
to £300,000. Some surprise was recently manifested among 
the shareholders of this company when the directors 
announced that the whole of the new issue of capital was 
intended to be allotted, not to the shareholders, but to 
the Electric Light and Power Installations Co. of Berlin 
and the Electrical Installations Co. of Berlin, both of which 
exercise control over a number of supply works in different 
parts of the country. These two companies have already 
placed large orders with the Meyer Co., and others 
are in prospect, so that the shareholders are now satisfied 
with the apportionment of the new shares for £125,000 in 
equal parts to the two installation companies, the price of 
issue being at par value. i 


The Way to Get 
Business. 
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ROGER T. SMITH, 


President of the Institution of Electrical Engineers. 


Tux office of President of the Institution of Electrical 
Engineers is the highest distinction in the power of the 
electrical engineering industry to bestow ; it has been filled 
successively by the most brilliant and able men of their 
time, not one of whom has failed to confer upon it added 
lustre, and in congratulating Mr. Roger Smith on his 


attainment of that enviable honour, we venture to express 


the utmost confidence that in his hands it will lose nothing 
of its dignity or prestige, and that the interests of the 
Institution and of the industry, which are, in fact, identical 
will be zealously fostered and safeguarded. i 

Mr. Smith, who is a member of each of the great 
engineering Institutions—Civil, Mechanical, and Elec- 
trical—and has for six years been a member of Council of 
the last named, has 
had a wide and 
varied experience 
which admirably 
fits him for the 
duties of the post 
which he now oc- 
cupies. Commenc- 
ing his scientific 
training in 1880 
at University Col- 
lege, London, where 
he obtained the 
General Certificate 
in Mechanical En- 
gineering, he won 
the Clothworkers' 
Company's Exhibi- 
tion in Physics, and 
took the degree of 
Bachelor of Science: 
he returned to his 
alma mater in 1893 
for a course in elec- 
trical engineering 
and laboratory work, 
in which he was a 
prizeman. In the 
interval hehad spent 
four years' pupilage 
in mechanical en- 
gineering at the 
works of Messrs. 
Hathorn, Davey and 
Co., Leeds, and as 
charge hand bad 
supervised the erec- 
tion of pumping 
machinery for five 
waterworks or sew- 
age works, besides 
acting for three 
years as the representative of Messrs, Easton, Anderson 
and Goolden, Ltd., in India, where he erected, tested, and 
maintained pumping machinery for the waterworks of five 
large cities, three of which works he designed himself ; lie 
was for six months municipal and waterengineer at Allahabad. 

Returning, as above stated, to college for a year, for special 
electrical training, Mr. Smith, in 1894, became a resident 
engineer under Sir Alex. Kennedy at the Davies Strect 
atation of the Westminster Electric Supply Corporation 
but in 1895 he went abroad again, as technical manager 
for the Imperial Continental Gas Association of La Cie. 
Hydro-Electrique Anversoise, supplying Antwerp with 
hydraulic and electric power. In 1898 he joined Sir Alex. 
Kennedy's staff as assistant, and made surveys and pre- 
liminary designs for five British electricity supply schemes. 
one electric railway, and one tramway, and was in charge of 
the L.C.C. electric tramway scheme in its earlier stages. He 
wentto Buenos Aires as representative for the electric tram- 
way scheme of that city, and on returning to England he 
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ROGER T. SMITH. 


was in charge cf Ше electric railway, power 

lighting scheme for the Great Weiter al 
In 1905, on the completion of the above acheme, 
Mr. Smith joined the G.W.R. as their electrical 
engineer, taking charge of the supply of electricity 
for traction, power, and lighting in the London district 
He designed and carried ont the generating stations, distri- 
bution, and electrical machinery and lighting for two 
harbours ; the electrical equipment of 16 goods stations 
and docks; the electrical machinery for three Scherzer 
bridges, and for 10 passenger stations and yards, and the 
electric lighting of 20 passenger stations, and 77 offices 
hotels, &c. The plant under his control comprises elec- 


trical machinery of 27,000 H.P., 1,400 arc lamps, 25,000 


glow lamps, and 
the electrical equip- 
ment of some 800 
з Mr. Smith 
also designed, speci- 
fied, and s 
carrying out the 
Bub-station ma- 
chinery, electrical 
distribution end. 
equipment for the 
Ealing and Shep- 
herd's Bush electric 
railway connecting 
the Central Lon- 
don Railway with 
Ealing. 
_ In promoting the 
interests of the elec- 
trical industry, Mr. 
Smith has for many 
years taken a pro- 
minent part; in 
1911 he read a paper 
on “ Electric ‘Irain 
Lighting," before 
the Institution of 
Civil Engineers, for 
which һе was 
awarded the George 
Stephenson Gold 
Medal. As a re 
presentative of tle 
Institution of Elec- 
trical Engineers on 
the General Board 
und on the Executive 
Committee of the 
National Physical 
Laboratory, aud on 
the Electrical Sec- 
a tional Committee of 
the British Engincering Standards Association, and a8 3 
member of several of the Sub-Committees and Panels 
of the latter, he has spent much time and labour in the 
service of the public. Не was a delegate for the Internatioral 
Electrotechnical Commission at Paris this year, and в 
delegate and member of Council at the Commission, at it 
meeting in London last week. He also represented Ше 
Railway Executive Committee asa witness before the Board 
of Trade Electric Power Supply Committee in 1917. 
During 1918 and 1919 he has represented tbe Railway 
Executive Committee on arbitrations before the Committee 
on Production or the Interim Court of Arbitration 00 
Labour matters affecting the electrical workers on pritish 
railways, and in negotiations and arbitrations affecting the 
ele trical staffs or employés of British railways with various 
Trade Unions; and he is a technical adviser to the Com- 
mittee of the Railway Companies’ Association dealing with 
the Electricity Supply Bill, 1919. 
Mr. Smith has constantly displayed keen interest in the 
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proceedings of the Institution of which he is now the head, 
frequently joining in the discussions; his modest and 
unassuming disposition, his sincerity and earnestness, and 
his geniality of temperament, have gained for him a 
measure of esteem and popularity which ensures that 
during his term of office he will possess the confidence of 
the members of the Institution, and can command their 
loyal support. It is particularly appropriate that, at a 
time when the subject of the electrification of railways is 
prominently before the public and the engineering рго- 
fession, an engineer whose career has been largely identified 
with railway work should be President of the Institution of 
Electrical Engineers; but the wide range of experience 
which Mr. Roger Smith has acquired in all branches of the 
electrical industry ensures that he will do full justice to all 
the varied interests which are represented by that Institution. 
Mr. Smith takes the chair in succession to the most 
energetic, broad-minded, and progressive President within 
our recollection ; in common with our fellow members, we 
confidently look to him to carry on the work which has 
been so ably begun, and to aim at the ideal of establishing 
the influence and prestige of the Institution of Electrical 
Engineers on the firmest basis as primus inter pares, whilst 
sparing no effort to make the Institution as serviceable as 
possible to its members. 


THE WATER-POWER RESOURCES OF INDIA. 


(Concluded from page 490). 
FuEL v. WATER-POWER. 

Granted that a water power project holds the 
possibility of power development adequate in quan- 
tity and continuity, it yet remains to compare it with 
. a fuel burning power station in order to determine 
- its commercial possibilities. The water power sta- 
tion is almost invariably more costly to construct, 
and all that it saves is the cost of fuel. Subject to 
minor qualifications in individual cases, the criterion 
of success 15 whether the capital charges for interest 
and depreciation on the evcess cost of the water 
power undertaking will be substantially less than 
the alternative cost of fuel. 

The solution of this problem is simple in individual 
cases, but it must take into account local costs, and 
must also compare the cost of electric power trans- 
mission with the cost of carrying raw materials to, 
and finished products from, the source of power. 
Finally, the load factor is of great importance, par- 
ticularly where the standing charges are high. An 
example in the report shows how the adinissible 
cost of hydraulic development may be estimated in 
any particular case. Water power can rarely com- 
pete if coal costs less than Rs. 10 per ton; but will 
invariably prove cheaper for a well-sustained indus- 


. Bombay City area 


trial load if coal costs over Rs. 30 per ton. Between 
these limits, proper estimating 1s required. 
РО\УЕЕ USED IN INDIA. 

It was found in 1917 that the electric power 
used in various industries and localities in India 
amounted roughly to 215,000 Kw., of which 36 per 
cent. was obtained trom water power, the total units 
generated amounting to 550 millions. The follow- 
ing comparison with other parts of the Empire 
shows how backward is the electrical development 


of India: — Watts installed 89. miles per 
per capita. kw. installed. 
Canada . 148 3.5 
Australasia se 62 a 11ї* 
South Africa eee "97 I.4 
British Isles. 33 ... 0.083 
India Under r 7.6 


* Largely uninhabited. 


No complete census of the total power require- 
ments of India has yet been undertaken, but sugges- 
tions for such a census are made in this report. 
Approximate data are, however, available from re- 
turns by Directors of Industries and Controllers of 
Munitions. From these, it appears that the power 


of all kinds used in the stated parts of India exceeds 


1.153.000 B.H.P., made up as follows: — 


А В.Н.Р. 
Assam a sus eee 22,550 
Bengal ... oes E „„ 25,318 
Calcutta area ... . . 176,200 (jute, 85,000 ; cotton, 75,000). 


2,325 (excluding collieries, &c.) 
32,872 E 
... 750,000 (principally cotton mills). 


Bihar sits E 
Bombay Presidency ... 


Burma ... M sis 17.750 (excluding rice mills, &c.) 
Central Provinces  ... s 32,773 
Madras... ; 39,568 (rice mills, irrigation and 


ginning). 


. North-West Frontier Province — 


15,734 (steam only). 


Punjab... ba 
38,548 


United Province 


1,153,638 

For a full discussion of the new industries which 
тау grow up in India if cheap electric power 15 avail- 
able, reference should be made to the Report of the 
Indian Industrial Commission, and to the Industrial 
I[andbook, 1919, issued by the Indian Munitions 
Board. 

Amongst these industries may be mentioned the 
electric smelting of indigenous iron ores and the 
electrical production of steel and its alloys; electric 
welding (now extensively employed); the manufac- 
ture of aluminium from alumina prepared from local 
bauxite deposits; the manufacture of calcium carbide 
and its derivatives: the fixation of atmospheric nitro- 
gen; the electrolytic production of chlorine; and the 
preparation of phosphorus and abrasives. In all 
these industries cheap power and large scale pro- 
duction are essential to success. à 


PROBABLE WATER-POWER OF INDIA ALREADY DETERMINED. CONTINUOUS ELECTRICAL HORSE-POWER. 


Developed | 


2 Known Probable 
Fontem dim Sites ais 
Assam өзө [IIJ eso ° eee nil. 83.200 + 18.000 
Bengal s "T ies eee 600 50,60@+ 153,000 
Bihar and Orissa  ... oes 800 nil. 10,000 2,800 
Bombay ane vi 85,000 189,800 68,500 
Burma i abe, de e TAGU 10,000 429,000 
Central Provinces ... 885 m nil. 20,0002 133,000 
Cochin 206 eee Em ike — 25,000 — 
Kashmir cee oes .. 28,300 30,000 — 
Madras . ... và ube 1,350 91,000 12,000 
Mysore ove ees eee .. 32.000 — — 
N.W. Frontier vies six es 330 20,000 — 
Patiala -— sss M 206 285 — == 
Punjab Pus NT PPS 3,600 136,700 16,000* 
Sikkim eco me ево ees 8.000 — І — ; 
Travancore ... d sisi zo 530 — | vus 
United Provinces and Benares  ... 5.400 12,000 8,300 
F M ЖЕ Et 
Round totals...  ..  .. 181,400 ' 631,800 810,600 


———— MÀ ———À — — — — 


* Excluding Indus, &o. 


t Including 108,200 H. r. canal falls, 


Sites un- 


, examined. Remarks. 


Total. 


— — — —— — 


51.200 10 
203,600 
12,800 
313,300 
455,000 
153,000 
25,000 
58,300 


Tista has also vast power. 
Great rivers in north not examined. 


Himalayan rivers have great unexplored 

power. 

107,350 
32,000 
20,330 

285 
261,500T 
8,000 
530 
37.600 


Also small вара] falls durirg part of year. 


— 


o 

< 
$ilellle |i 28 оњ 

m 

e 


Also vast power in Himalayan rivers and 
canal falls, available for nine months. 


——vy—— —— 


1 


— we 


1,771,000 over 135 


; Including 11,300 H.F, canal fails, 
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In this connection, the largest of the numerous 
maps presented with the Report is of special interest 
since it shows (for the whole of India, including 
Burma) rivers, railways, and contours; sites of water 
power developments (developed, under construction, 
investigated, probable sites, and possible sites not 
examined); also, indications as to the occurrence of 
coal, oil, and various minerals required for the 
above-mentioned industries. At the present stage 
of the survey, the map is naturally incomplete, but 
it is already of the greatest interest, and demon- 
strates the limitless possibilities of industrial elec- 
trical engineering in India. 

Apart from new industries such as those men- 
tioned, and apart from ordinary town supply for 
electric lighting, heating, fans, tramways, and hill 
railways, there are many industries in which cheap 
electric power would be welcomed. For instance, 
in a comparatively small area of the Duars, within 
easy reach of water power (the Jaldaka), it is esti- 
mated that fuel equivalent to a working load of 
100,000 Н.Р. is used in the tea factories, partly for 
steam engines, but mainly for drying with hot air 
and fans. Both the motive power and hot air could 
be obtained electrically, it being merely a question 
of comparative costs. The Tata scheme now serves 
most of the cotton mills of Bombay, replacing steam 
engines. and similar results may be obtained in 
jute mills, oil mills, timber working, sugar produc- 
tion, paper pulping, and other industries. 

As regards irrigation, it 1s unlikely that electric 
pumping would pay on any water rate that could be 
demanded. where the lift is at all great. The overall 
efhciency from water falling to water raised, in an 
electric pumping plant served from a hvdroelectric 
station, is about 50 per cent. under the best condi- 
tions, assuming 2 cu. ft. per sec. to be pumped 
against roo ft. head. and allowing то per cent. trans- 
mission losses and suitable values for turbine, 
generator, motor, and pump efficiencies. Tf the lift 
of the pump were Io ft. instead of roo ft., ten times 
the acreage could be irrigated for the same power 
expenditure, and the proposition would become 
more practicable. | 


WATER-POWER RESOURCES OF INDIA. 


It will be several years before the total possiblities 
in the way of Indian water power can be determined 
even approximately. In the meantime, all esti- 
mates must be accepted with great reserve, parti- 


cularly if they emanate from individuals ог 
bodies not thoroughly аю fait with Indian 
conditions. The long dry season and the 


geological characteristics. of areas on which an 
enormous rainfall is received during the monsoons, 
render practically useless many sites which might 
be thought capable of yielding even millions of 
horse-power. Well advised warnings on this phase 
of the subject are given in the Report, together with 
a number of tables setting forth the leading features 
of existing hydroelectric plants in India and (where 
known) of sites examined but not developed. 
Though yet far from complete, it is no exaggera— 
tion to say that the information given concerning 
sites in the various Provinces is of the highest 1m- 
portance, and this information, together with the 
veneral notes on conditions in each Province. should 
be studied by British engineers and manufacturers 
no less than by those in India. This Report 15 one 
which will not be overlooked b, our competitors. 

The accompanying tale shows that there is about 
1,774,000 electrical horse-power actually in sight. 
This total 1s, of course, vastly below the actual 
available power which the final results of the survey 
will disclose. Thus there are over 130 possible sites 
to which attention has been drawn of which nothing 
is known definitely, and there may be hundreds more 
vet to be found.  AJjso. the great perennial snow-fed 
rivers Have scarcely been touched upon. Their 


potential power has not been determined, and is in 
no way included in the table, except as regards a 
few definite projects. Allowing for the reducing 
effect of seasonal discharge on the continuous output 
available, many millions of horse-power could be 
obtained continuously from the Himalayan rivers 
if cost were no object. Thus the combined minimum 
How of the Indus, Jhelum, Chenab, Sutlej, Beas, 
Jumna, and Ravi rivers exceeds 36,000 cu. ft. per 
sec. where they enter the plains (at not more than 
1,500 ft. above sea level). This is equivalent to 
3,000,000 E. H. P. per 1,000 ft. of fall, and these rivers 
and their tributaries rise at levels up to 20,000 ft. or 
more: Similar considerations apply to the Ganges, 
Sarda, Brahmaputra, Irrawaddy, and Salween. The 
total power on the minimum discharge is incalcul- 
able, and on the normal discharge during the greater 
part of most years it is several times as great. How 
much of this power is worth developing is purely a 
matter of relative cost; a considerable part of it 
could doubtless be developed commercially at any 
time. 

THE FUTURE OF THE HYDROELECTRIC SURVEY. 

In his remarks on this subject the Chief Engineer 
to the Survey emphasises the scope and importance 
of the work yet to be done, and makes suggestions 
for procedure calculated to promote efficiency and 
avoid official delays. It is indeed to be hoped that, 
in the absence of specific demands for power in a 
particular district, the all-important survey work 
will not be shelved. For too long and in too many 
places has industry waited for power what time 
power was waiting for an assured load. Survey 
work in the field of water power cannot be hurried, 
and in the failure to inaugurate a system of records 
at the time of the first Indian water power inquiry 
of 1905, we have a tragic example of fourteen years 
lost to investigations, the cost of which would have 
been as nothing to the value of the records which 
they would have furnished by this time. 

What is required in India —and in every other 
part of the Empire for that matter is a simple but 
definite census of power; a reliable and comprehen- 
sive record of rainfall; observations of normal, mini- 
mum, and flood discharges of rivers, and determina- 
tions of run-off; a general reconnaissance of all 
water-power sites (relatively superficial in the first 
place in order that the general prospects and relative 
merits may be determined before proceeding to 
detail work); a specific survey of approved sites; 
and sound training courses in hydroelectric engineer- 
ing. | 

Under each of these headings Mr. Meares makes 
practical suggestions primarily applicable to India, 
and his proposals as to the lines upon which the 
Survey should proceed in the various Provinces will 
probablv be found to include all the major water- 
power developments in [ndia within the next ten 
years. 

It is to be hoped that the Hydroelectric Survey 
of India will proceed in accordance with the broad 
and far-seeing policv under which it has been inau- 
curated, and that this masterly Preliminary Report 
will receive the attention which it deserves in the 
engineering and industrial circles of the Empire, and 
in the colleges, whose students will be responsible 
for so much of the staff work in developing Imperial 
water-power resources. 

[The report can be obtained from the usual agents 
of the India Office, such as Messrs. Evre & Spottis- 
woode. | 


A Cry from the Soul.—We recently read the following, 
which had been typed and pinned up in an office: — Our 
business has been established ever since 1858. We have been 
pleasing and displeasing people ever since. We have made 
money and lost money. We have been cussed and discussed, 
knocked about, talked about. lied about, held up, robbed, &c., 
to the end of the chapter. The onlv reason why we аге stay- 
ing 1n Business 1в to see what the will happen next. — 
Ihe British Westinghouse Gazette. 


— ——— SS 
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СО-ОРЕВАТІОМ. 


WE abstract below, from the Journal of the AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, Prof. C. A. Adam’s presiden- 
tial address before that Institute :— А 

Since the last annual Convention of this Institute the 
greatest war in the world’s histary has come to an end. Wide- 
epread dissatisfaction with the old order prevails in nearly all 
-of the countries involved in the war. Unrest is generally 

revalent, and, however unreasonable the demands of the rest- 
ess may seem, there probably is a reason. In any case '' it is 
& condition, not a theory, that confronts us." The old order 
has failed and can never wholly return. Are we as engineers 
going to crawl back into our little cabins and leave the steering 
-of the ship to those we consider incompetent? Ог are we 
going to ask the same question we ask when our engineering 
plans result in failure, namely, why? This year the important 
question of Institute activities and policies is receiving 8 
thorough discussion through our Development Committee. The 
subject of co-operation to which I wish to call vour attention 
has a decided bearing on several important institute functions. 
My reason for selecting this subject is partly because of my 
recent experience in applving the principle, but more because 
the broad application of the principle seems to offer at least 
& partial answer to the questions propounded above, and also 
because this application is of peculiar interest to the engineer. 
I do not propose any revolutionary programme, but merely 
the hastening of the natural evolutionary development by the 
application of a little perspective and common sense. Indus- 
trial co-operation usually involves co-operation all along the 
line, internal and external. between producers, between con- 
sumers, and between producers and consumers. The obstacles 
to co-operation, particularly between the larger units. are of 
two varieties, material, and human or intellectual. The chief 
material obstacles are space coupled with imperfect means of 
communication and transportation, differences in language, 
differences in coinage, weights and measures, and duties or 
tariffs. Some of these bear only on international co-operation. 
The chief intellectual obstacles are tradition, custom, prejudice, 
suspicion, distrust. jealousy, narrow minded and short sichted 
selfishness or greed, or in general ignorance and lack of under- 
standing one of the other. Most of this latter group bear upon 
minor or internal as well as upon international co-operation. 
It is my desire not onlv to point out the importance and value 
of co-operation, but also the nart that we as engineers can 
plav in helning to break down these barriers. 

Standardisation.—The work of the Standards Committee of 
this institute 13 second to none, in spite of the fact that the 
ground covered is а peculiarly difficult one. "This success is 
simplv due to the co-operative spirit which has prevailed. 
Conflicting interests come together, and finallv agree to abide 
by the resulting rules. Thus it is an asset of no mean value 
to the industry and to the nation as well. 

But this co-operative spirit does not always prevail. Until 
very recently the French National Committee of the Interna- 
tional Electrotechnical Commission contained no designing 
or manufacturing engineers, it being assumed that the 
latter would be biased and partisan in their attitude. As 
a result the manufacturers formed a syndicate with а corn- 
mittee and standardisation rules of its own, which were and 
even now are to some extent the rules generally emploved in 
France although rnuch inferior to our own. [n some cases 
the American rules are specified. Even now the French rules 
originate in the Manufacturers Syndicate and are passed on 
to the French National Committee for approval, with a con- 
sequent loss of time and efticiency. 

As the work of our own Standardisation Committee ex- 
panded we found it overlapping the work of other societies in 
adjacent fields, and co-operative relations were established. 
This failed from the lack of anv suitable and generally accept- 
able co-operative machinery. A moveinent was then started 
by the institute more than two years ago to organise a central 
body (the American Engineering. Standards Committee) to 
co-ordinate all the work of engineering standardisation being 
done by the various engineering organisations. International 
etandardisation will be a tremendous stimulus to forcign com- 
merce; 
cases exceedinelv difficult without a central authoritative bodv 
with which similar foreign bodies may co-operate. Several 
"instances of this difficultv which have actuallv arisen. during 
the past two vears could be cited. "These have resulted in 
hopeless confusion, misunderstandings, and waste of time and 
money. Great Britain has its Engineering Standards Asso- 
ciation which, during its eighteen vears of life, has demon- 
strated its reason for existence and its value. France now 
has its Permanent Standards Commission a little more than 
. & year old, and just getting under way. Holland also hos ita 
Normalisation Bureau for the same purpose, and Switzerland 
is just starting а movement in this direction. 
national bodies our, American Standards Committee has 
alreadv established cordial co-operative relations. 
can Engineering Standards Committee, although organised 
last October, is now in process of reorganisation. But tho 
success of anv such movement is in direct proportion to th» 
degree in which the co-operative spirit prevails. and the two 
vears spent before the first organisation, and the present 
delay in the reorganisation is due largely to some of tha 
obstacles to co-operation mentioned in the second group above. 


but such international standardisation is in most 


With all these ` 
The Ameri- 


— o 


It is the generous co-operative spirit for which I am plead- 
ing, rather than the timid, fearful spirit of him whose vision 
it of such short range that he dare not take a man’s eize 
step for fear of stubbing his toe, who holds the little present 
so close to his eye that 16 shuts out the whole landscape of the 
future, whose immediate self interest or small-group interest 
15 so dominant as to hide anything beyond. The man who 
never makes a mistake never gets far. I am not advocating 
slap-dash methods, but rather more of the positive and less of 
the negative attitude, more constructive and less destructive 
criticism, more of the forward-looking progressive spirit, and 
less of the visionless, timid, reactionary spirit. 

Research.—Another fertile but as yet little cultivated field 
for co-operation is that of industrial research. Here we have a 
field where the obstacles of the second group are specially 
dominant, particularly short sighted self-interest and corporate 
interest, and the timid desire for secrecy. That many of the 
most important and revolutionary developments of modern 
industry are dependent upon research needs no proof. It is 
not so obvious to many however that co-operation 1n industrial 
research is to any large extent feasible at the present time. 
First the line often drawn between scientific and industrial 
research 1s a very hazy one. In other words, the difference 
is one of purpose rather than of method. But I think that, 
particularly since the war, most of our so-called pure scientists 
have becoine greatly interested in the industrial value of their 
scientific work. 

I am fully aware of the difficulties arising from patentable 
developments, but these can readily be handled by suitable 
agreements between the parties to the co-operation. I am 
convinced that thorough going co-operation in industrial re- 
search would mean not only a reduction of the cost of re- 
search to a small fraction of its present figure, а much more 
rapid industrial development of the countrv as a whole and 
a material increase in the productivitv of labour, but also 
an increase in the profits of every intelligent party to the 
co-operation. It is not so much a question of altruism as of 
a far-sighted self-interest and patriotism. 

Serious co-operation of anv kind between widelv separated 
groups is practically impossible without the mechanism of 
transportation and communication provided by the work of 
the engineer. Also with this mechanism developed even to 
its present degree of perfection, co-operation becomes nof 
onlv possible but also desirable and necessary. even between 
comparatively widely separated groups. Moreover, the 
problems which confront the world at this time are largely 
a direct result of this mechanism. Are we as engineers going 
to leave their solution to others? Are we going to fail to take 
an interest in our neighbour who has much that we need, 
from whom we have much to learn, and, by co-operation, with 
whom we can profit broadly? If we do offer co-operation is 
it to be with the provision that we gain all and sacrifice 
nothing? Аге we going to be satisfied to criticise destruc- 
tively when the issue at stake is in some cases of such para- 
mount importance (had we only the vision to see it) as to 
overshadow our very existence? 

Now just a word aa to a specific and very serious problem, 
namely, that arising from the world-wide unrest in the labour 
group. "To ignore this condition is suicidal. It is difficult to 
characterise this condition in a few words as there are so 
many degrees of radicalism and of revolutionary spirit repre- 
sented; but 16 mav be safely stated that, on the average, 
labour is unreasonable in its demands, or at best it has an 
exorbitant idea as to the value of what it creates. There 
seems to be a prevailing notion in labour circles that the 
excess profits of the capitalist constitute a limitless supply 
which only needs the tapping. It is very easy to criticise and 
condemn this attitude, and to assume that it is merelv a 
matter of showing the labourer the error of his wavs and of 
forcing him into line. But would it not be wiser at this 
time to examine our own attitude with equal care, to make 
sure that we are setting an example which if followed hv 
labour would solve the problem? Is demanding all that the 
traffic will bear under the pressure of organised labour any 


- worse than the same policy carried ont by the canitalist when- 


ever he has the monopoly grip? Unfortunately the two cases 
are not treated the same by our laws; labour monopoly is not 
subject to the same limitations and responsibilities as 18 capital 
monopoly; that disparity should be removed. But there are 
two forms of monopoly other than of labour which are not 
only limited bv but are actually fostered and protected bv our 
laws, and in which the only limitation ever dreamed of bv the 
owner is, all that the traffic will bear "—these are patents 
and titles to land. Our patent system has a worthv motive, 
but it is often a matter of pure accident as to which of two 
men who have conceived the same idea at about the same 
time reaps the reward, and it often goes to the less worthy. 
Often the originator of an idea umkes à much less important 
contribution than the man who makes it a commercial pro- 
duct. This is another realm in which broadgauge со-орета- 
tion would eliminate manv of the unfair and gambling aspects 
of the patent svstemn, and distribute tho rewards in a much 
more equitable fashion. 

Of all sources of monopoly our present land system is tha 
most unfair. the most dangerous, the most far reaching in its 
influence. Under it & land owner is paid a premium for 


552 


THE ELECTRICAL REVIEW. I voi. $b. No. 2,85, OCTOBER 31, 1919. 


holding valuable land idle, for forcing a community to spend 
its money in building around his land, and to take its time 
to travel around or past his land. Private ownership of land 
eeems to me desirable. it has a wholesome stabilising in- 
fluence, and the injustice of our present system can be largely 
removed without sacrificing any of the real advantages of 
private ownership by taking for the community what the 
community creates, and leaving to the individual what he 
creates, by shifting taxation from industry to privilege. I 
touch upon this subject only as one of a group of sugges- 
tions as to possible ways in which we can assist in progres- 
sive rational evolution of society rather than encouraging and 
inducing a revolution bv a reactionary policy. 

What can we expect of labour in the wav of intelligent 
fairmindedness if we, with our superior advantages encourage 
the perpetuation of institutions which work for serious in- 
justice to the many for the benefit of the few, or even if we 
allow them to persist because of our lack of intelligent fair- 
mindedness. Му opinion as to the seriousness of the present 
world situation, as to the importance of the problem before 
us, is not mine alone, but that of many thinking men in 
this country and in others. I have talked with many influen 
tial men in France and England, and have found a striking 
unanimity on this point. Мау we not as engineers utilise our 
training and experience, our method of thought of which we 
are so proud. to encourage clean, straight. unbiased and 
fairminded thinking. and to encourage that broad generous 
co-operative spirit which will mean so much in breaking down 
the barriers which separate classes within a nation. as well 
ня the nations themselves. and which is essential to the 
solution of the world prohlem which is knocking so hard at 
gur door. 


THE INTERNATIONAL ELECTROTECHNICAL 


COMMISSION. 


THE plenary ineeting of the International Electrotechnical 
Commission was held on Wednesday, October 22nd, with 
Monsieur Maurice Leblanc, president, in the chair. 

It was unanimously decided to re-appoint the advisory com- 
mittees (formerly called special committees) which were at 
work before the war, and to appoint some additional com- 
mittees, as follows :— 

Nomenclature.—The Advisory Committee on Nomenclature 
was reappointed with one delegate from the National Coi- 
mittee of each of seven countries. The committee was re- 
quested to consider the terms and definitions which were 
agreed in 1913, and to deal with those which were considered 
to require revision at the present time, the remainder to be 
published at once. The conmittee was then invited to 
continue the work and also to prepare terms and definitions 
for automatic telephone apparatus. 

kating of Electrical Machinery. —The Advisory Committee 
was renominated with one delegate from each of seven coun- 
tries. It was agreed to publish the rules relating to the rating 
of electrical machinery agreed upon at the last meeting and 
modified in accordance with recent decisions. 

A cooling air temperature of reference of 40 deg. С. (the 
figure already adopted in the British, American, French, and 
Italian rules) was adopted unanimously. It was also agreed to 
limit the scope of the present rules to machines up to 750 K.V.A. 
or 5,000 volts, or arinatures 50 centiinetres in length; the use 
of thermometer methods of measuring temperature under 
certain conditions, in cases where resistance methods only 
were formerly permitted, was agreed upon. ‘These inter- 
national rules will shortly be published. 

Symbols.—The Advisory Committee on Symbols was re- 
appointed with ten members, and, in addition to revising the 
I. E. C. publication No. 27 on syinbols, was invited to prepare 
a list of graphical symbols, includiug those for ordinary and 
wireless telephony and telegraphy. 

Nomenclature.—The Advisory Coninittee on the Nomencla- 
ture of Prime Movers for Electrical Purposes was renominated 
with seven members, and was requested to get agreement 
with regard to the nomenclature of steain-driven prime movers. 

Aluminium.—-An Advisory Committee consisting of eight 
members was nominated to study the question of the adop- 
tion of an international standard of resistance for aluminium: 
i£ was desired that the lines adopted for the preparation of 
the standard of resistance for copper should be closely fol- 
lowed. 

Screw Lamp Caps and Lamp Holders.~An Advisory Com- 
mittee consisting of seven members was nominated to study 
this question; it is understood that the report of the com- 
mittee will deal only with the question of international inter- 
changeahbility. the question of material not being dealt with. 

Charging Plugs for Electrical Vehicles.—An Advisory Com- 
mittee consisting of six members was nominated to deal with 
this subject. In this case also the question of interchange- 
ability onlv is concerned; it is understood that the charging 
ugs employed in the United States and Great Britain for 
this purpose are identical, 

Pressures for Distribution. -A Advisory Committee consist- 
beg cf ten members as apreinted to conceder this question, 


It was agreed to consider first of all a series of pressure steps 
for insulators in accordance with the proposals of the Italian 
Committee, and subsequently to consider the subject more 
generally. | 

At a meeting of the Council of the Commission, Юг. С. О. 
Mailloux, president of the American National Committee, 
was unanimously elected the new president of the Com- 
mission, and its success has been due in no small measure 
to his efforts on its behalf. His great linguistic abilities have 
been of the utmost service on many occasions 

The Council accepted the invitation of the American Com- 
mittee to hold the next penary meeting in America during 
1920. 

At the close of the meeting. Dr. Mailloux, on behalf of 
all the delegates, presented a silver cup to Col. R. E. Cromp- 
ton, the "father " of the Commission. О | 

[n our report of the proceedings of the Connnisston on Tues- 
dav last week the name of Mr. F. Avton. one of the British 
representatives, was inadvertently omitted. 


NOTES FROM CANADA. 


— 


——— 


(Fuou OUR SPECIAL CORRESPONDENT.) 


A CERTAIN small town in Ontario, by name Goderich, seems 
destined to become better known before many years are past, 
a» it is reported that the Lake Huron Steel Corporation, which 
is financed by American capital, will spend $2,000,000 there 
in the next twelve months on an electric steel plant. 

The company intends to install six Héroult electric furnaces, 
and later, during the succeeding twelve months, to spend 
$6,000,000 on blast furnaces; besides this equipment there will 
be a blowing mill, a rod mill, and a bar mill for the pro- 
duetion of high-grade steel billets, rods, bars, and ferro-alloys 
for the manufacture of automobile parts and general eom 
mercial purposes. | 

It is stated that the company will use 14.000 H.P. to start 
with, rising to а maximum of 20,000 H.P., which will be 
obtained from the Hydro-Electrie Power Commission o 
Ontario; altogether it expects to find employment for 4,00) 
persons. | 

With reference to the establishment of works in Canada bv 
Americans, Н.М. [Imperial Trade Commissioner at Toronto 


- (Mr. F. W. Field) in a report on the `` Trade of the Province 


of Ontario’ for 191%, has the following to say :-- 

. . . the United States had established. in Canada. ower 
293) branch works, or asenmbling plants, large und small, 
representing an onvestinent up to October. 1916. of 
F 51, 00%, 000. The greatest number of these branch works was 
in Ontario. 

'" For some years past, until 1918, this movement slackened 
considerably. During the year under review, however, it 
was given а decided impetus by the renewed discussions of 
an Imperial preference. The United States manufacturer in 
many cases proposes to secure whatever advantages may 
be forthcoming in that direction, by erecting branch works 
in Ontario, or in other parts of Canada, thus becoming, to 
all intents and purposes, a Canadian manufacturer. This 18 
a matter which calls for the close attention of United Kingdom 
inanufacturers, especially as the renewed activity along this 
line passed bevond mere discussion. . . . There are several 
good reasons why 1t is not possible for United Kingdom firms 
to follow this tendency to a similar extent. At the same time, 
with the more intunate interest which is being taken by 
United Kingdom firms in this market, it is suggested 
that in sume cases it may be found desirable at least. 
to survey the field with a view to the advisability of 
establishing assembling or other works in this area 
to meet at closer range the competition offered. 
Every possible assistance will be given by Ontario Boards 
of Trade, industrial cominissioners, and municipalities to firms 
who contemplate the suggested action. Municipalities, in 
several instances, make substantial concessions to manufac- 
turers building their works within the municipal borders, 
such, for example, as free sites, reduced taxation, exemption 
from taxation, cash bonuses, and water supply at low rates.“ 

Mr. W. E. Anderson, the Imperial Trade Commissioner at 
St. John, New Brunswick, writes as follows under the head- 
ing: "United Kingdom Manufacturers! Opportunity '' :— 

„.. . We were brought up sharply with an acute realisa- 
tion of what the United Kingdom meant to Canada. No 
advertising campaign, no matter how well prepared and carried 
through, could bave done so much to turn trade towards 
United. Kingdom channels, and a ' British-made Goods’ ad- 
vertising campaign in Canada. launched by United Kingdom 
manufacturers, would meet with an enthusiastic reception.“ 

Several times recently the daily papers have referred to 
the water power available on the St. Lawrence river. This 
river for a considerable distance (about 113 miles) is an inter- 
national one, both the United States and Canada having an 
equal share in the advantages which it affords in respect of 
navigation and water power. Any action affecting the river 
in this particular section of its length, which extends from 
the eastern end of Lake Ontario to Cornwall mist be taken 
FFC | 
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Canada for several years past has been advocating the 
development of the enormous water power which could be 
made available in this section, but has been unable to make 
uny wove because no collaboration in such work could be 
obtained from the United States. Now, however, it is an- 
nounced that the United States Government, acting upon 
instructions from Congress, has asked Canada to be a party 
to the submission of the question to the International Joint 
Conmuuission, which is composed of representatives of both 
countries, so that a report шау be obtained upon the feasi- 
bility, desirability, and cost of such an undertaking. It is 
understood that the Canadian Government has already con- 
sented to associate Canuda with the reference, and both 
Governments have nained representatives, who will prepare 
the questions which must be considered by the International 
Joint Commission. The appointee of the U.S. Government 
is Lieut.-Col. Charles Kellar, of the War Department, and 
W: J. Stewart, the Dotninion Hydrographer, will represent 
Canada. | 

In this matter not only is the question of water power to be 

considered, but also that of navigation, which, in accordance 
with the terms. of a treaty between Great Britain and the 
United States, takes precedence of water power, and it is 
stated that шапу interests in the interior States of the 
United States huve realised the importance to them of a 
deep waterway from the head of Lake Superior to the Atlantic, 
and the new Welland Canal, which the Dominion Govern- 
ment.is now constructing across the Niagara Peninsula (ap- 
proxuünately paralleling the Niagara river) will be a big 
factor in this means of communication. 
Both navigation and water-power possibilities are to be 
considered by the International Joint Commission, and what- 
ever may be done with regard to the foriner, it is certain that 
given proper engineering an immense amount of power can 
be generated trom the waters of this great river in this 
portion of its length. 

In connection with this same subject, the Premier of 
Ontario, Sir William H. Hearst, intimated that a solution of 
the problem of developing power on the St. Lawrence river 
on a large scale would be found in the very near future, and 
added that he believed that before long there would be large 
development works there, so that the St. Lawrence would 
be the great source of power for Eastern Ontario, helping to 
make this section of the Province a great industrial centre. 

For some years past the Hydro Electric Power Cominission 
of Ontario has been collecting detailed information about the 
various .possible sources of power supply (hydraulic) within 
the Province, but an arrangement has recently been made 
between the Minister of the Interior (Dominion Government) 
and the Commission referred to whereby a thorough investiga- 
tion of the water powers of Ontario will be made. 

This arrangement, which provides for co-operation between 
the Dominion Government, through the Water Power Branch 
of the Departnient of the Interior, and the Hydro Electric 
Power Commission of Ontario has been ratified by & Dominion 
Order in Council, according to the daily Press, and survey 
work is to be begun without delay. 


THE GATUN HYDROELECTRIC STATION." 


IN the original construction of the hydroelectric station at the 
Gatun lock spillway on the Panama Canal, the capacity of 
the generators installed was 6,000 xw. Provision was 
made for the installation of three future units aggregating 
an additional 6,000 Kw., which would double the plant, giving 
a proposed capacity of 12,000 Kw. Through the increase in 
consumption of electric power along the canal it has been 
necessary to increase the capacity of the plant beyond the 
original maximum estimate. The plant has now a capacity 
of 13,140 KW., and provision has been made for the 
future installation of two more units of 4,500 Kw. each, 
giving an ultimate capacity of 22.140 kw. The developments 
were made while the plant was in use, and with no interrup- 
tions of the service, says the Journal of Electricity. An in- 
teresting feature was the change, at the same time, in the 
operating or bus voltage, which was raised from 2,200 to 
6,600 volts for transmission to the &uh-station at Gatun and 
eubsequent distribution at 44,000 volts, to the other sub- 
etations of the transinission system. The voltage from the 
three original generators was raised by the installation of 
auto-transformers while the new unit generates directly at 
the 6,600-volt station pressure. The switchgear and connec- 
tions were revised as necessary in connection with the in- 
creased voltage. 

The station was first placed in service during July, 1914, 
and in January, 1915, after completion of the transmission 
lines, the entire load on the power system was transferred to 
this plant. The original capacity of the station was 6,000 
K W., divided into three units of 9,000 KW. each. Shortly 
after the station had been placed in service the steam 
station at Miraflores had to be used to help carry. the load. 
During the latter part of 1916 the original water wheels were 


* The electrical equipment of the Panama Canal was 
described in the EnrctgicaL Review of February 13th and 
20th, March 20th, and August 2156, 1914, and April 2nd, 1915. 


taken out and replaced by wheels of a different design. and 
slightly increased size; a certain section of the turbine casing 
being bored out to ullow the larger size wheel to be used. 
This change in the three original units increased the capacity 
of the latter to 2,880 KW. each, and the capacity of the 
station as а whole to 3,040 KW., a total of 2,040 KW., or 44 
per oent. 

‘The completed studies of the power situation showed that 
the linit of capacity of the station, if enlarged only to the 
extent of the original plans (i. e., 17, J50 KW. ), would be reached 
und possibly exceeded 1n à short time. Final study of : ll 
details proved that the extension of this station could be 
made by the installation of three units of 4, 500-K W. capacity 
each, which would increase the ultimate capacity of the 
station to 22,140 KW., and the final extension was carried out 
as indicated above. The requirements of the power system 
did not call for the complete installation of all three units at 
once, and the installation. of only one of the 4,500-Kw. 
units was accomplished. The actual work on this extension 
was started in December, 1916. In order to deviate from 
ihe plans as originally made, certain changes and modifica- 
tions had to be made ш the original equipment and general 
dayout of the station. 

The draught tubes of the original turbines were of steel 
embedded in the concrete foundation. ine new tubes are 
f concrete, and made an integral part of the foundation 
structure. 

Un account of the increased уе of water changes had 
to be made in the design of the tail- race, penstocks, and 
heudgute structures. 

The original units in this station developed 2,880 KW., at 
2,200 volts, and 250 k. P. M. Each unit had an exciter mounted 
on the main shaft. The oil pressure for operating the 
governor was 80 lb. The new units, as installed, develop 
4,900 KW., at 6,000 volts, and 157.5 R.P.M. ‘The oil pressure 
is 150 lb. No exciters were mounted on the shafts of these 
new units. ‘The original oil puinps were replaced with new 
oues. ‘The old governors were originally designed to operate 
satisfactorily at this higher pressure. ‘Tests were conducted 
to check this latter detail. When the change in pumps 
was made, the type of motor was also changed from A.C. to 
p.c. This change improved certain operating characteristics 
of the station. Changes were also made in the type of 
governor drive on old units to conforin to that on new units. 
With the exception of minor mechanical details and increased 
capacity, the new units are of practically the same general 
design as the old ones. 

'The excitation current for the original station was N 
by two 100-KW. induction motor-driven exciters, and three 
50-K W. exciters mounted on the shafts of the main units. 
The motor-driven exciters were used for normal operation, 
and the shaft-driven ones for emergency use. Additional 
exciter capacity was provided for by the installation of a 
275-KW. turbine-driven exciter. This is a unit complete in 
itself and supplied with water from a 40-in. connection to 
two of the 12-ft. penstocks. Valves were installed so that the 
unit can be supplied with water from either main penstock. 
The installation of this unit provides a main source of excita- 
tion for the station that is complete in itself and cannot be 
affected by any other trouble that might develop in the 
station. 

The extension of the control board was carried out along 
lines similar to those of the original equipment. One exciter 
panel and three generator control panels were installed. The 
rheostat equipment on the old section of the board was re- 
arranged and other changes in detail were made to conform 
to the new section of the board. Voltage regulator equip- 
ment was rebuilt, and adapted to the new equipment. Ad- 
vantage was taken of the opportunity offered while this work 
was in progress to make changes in minor details of. the 
control board which improved the general operating character- 
istics of the station. 

The station was originally designed and operated at 2, 200 
volts, all the switchgear und bus equipment being standard 
kor that operating voltage. Changing the station over to the 
increased bus voltage of 6,600, required practically the com- 
plete reconstruction of all this equipment. Auto-transformers 
were installed in the basement, and generator leads were con- 
nected direct to thein. These transformers increased the 
voltage of the old units to 6, 600 volts, ‘and no provision was 
made for future operation of these machines without the 
auto-transformers. ‘The 0,600-volt leads from transformers 
were carried to the station bus through main and auxiliary 
bus switches. Changes were made to the old 2,200-volt bus 
and the structure was extended on through the new section 
of the building. The 2.200-volt outgoing feeder equipment 
was formerly located in the old section of the building. The 
outgoing 6,600-volt feeder equipment was installed in the new 
section of the building. This equipment being of an entirely 
different type, it was necessary to construct à complete set 
of new type switeh compartments, aud slightly different bus 
layout ; the old 2,200-volt outgoing feeder equipment being cow- 
pletely removed and diverted to other uses in the sub-stations. 
The reconstruction of switeh gear and bus layout in this 
station was the most difficult detail to accomplish as the 
station had to be kept in continuous service while work was 
going on. The raising of bus-voltage at the hydroelectric 
station necessitated corresponding changes being made at the 
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Gatun sub- station, where power from the generating station 
is fed into the 44, 000-volt transmission system. The work had 
to be carried forward together so that the final change-over 
from 2,200 to 6.600 volts could be effected without interrup- 
tion in service on any part of the power system. 

The work at the Gatun sub- station which had to be done on 
account of these changes was the rearrangement of switch 
gear, installation of new type feeder equipinent for incoming 
6,600-volt feeders, and installation of 2,200-volt bus with 
power transformer equipment for handling local distribution 
of power from the main 6,600-volt bus. This included the 
power distribution to Gatun locks, which had formerly been 
supplied direct from the 2,200-volt station bus at the hydro 
station. A new 8,400-kw., 6,600/44.000-volt transformer was 
installed at the hydro station and the two original 4,000-xw. 
transformers that had been operating on the 2,000-volt bus 
were reconnected and placed in service at 6,600 volts. This 
work as a whole necessitated many changes in the general 
lavout and details of this sub-station. 

The actual change over from 2,200-volt bus voltage at the 
hydro station to that of 6,600 volts was accomplished without 
interruption in service on any part of the power system. 
The first stage was the completion of the 6.600-volt bus 
structure and feeder equipment in both hydro and sub-station, 
and the installation of the new generating unit and 8,000-xw. 
transformer in the sub-station. The changing over of old 
units was the second stage of the work. One unit ata time 
was taken out of service. In the meantime the work at the 
Gatun sub-station proceeded. The work as a whole was com- 
pleted during November, 1918. 


CORRESPONDENCE. ` 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their oommuni- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


| The Right to Increase Charges for Electricity. 


With reference to your article on the above subject in your 
issue of October 24th, the Provisional Order fixes the maxi- 
mum charge for electricity to be charged by the undertaker, 
and subject to that the undertaker can charge whatever price 
the consumer agrees to pay, but it is entirely a matter of 
agreement. | | | 

If the undertaker serves notice that the price from a certain 
date will be 6d. per unit and the consumer takes electricity 
after that date, there is an implied agreement to pay 6d. per 
unit. But if the undertaker sells electricity at 4d. per unit, 
he cannot by serving a notice on the customer presume a 
contract or agreement to pay 6d. for what he has already sold 
at 4d. 

The Statutory Undertakings (Increase of Charges) Act gives 
the Board of Trade power to raise the price mentioned in the 
Provisional Order, but gives no power to the Board of Trade 
or undertaker to presume an agreement. Therefore the 
undertaker has no power to charge for electricity consumed 
at 4d. an increased price of 6d. per unit, and he must serve 
notice on his consumer that the price will be increased from 
rh dare date, and only charge the increased price from that 

ate. 


October 25th, 1919. 


Particulars of Plant for Sale. 


May I suggest that advertisers of plant for sale in your 
journal should give fuller particulars in their advertisements? 

or instance, one frequently sees A.C. motors for sale, stating 

rhaps capacity, voltage and speed, but omitting phase and 

equency. 

A little more care in wording advertisements would save 
both advertisers' and inquirers' time and money. 


B. W. Gothard. 


Electrical Engineer. 


Lex. 


Electricity Works, Farnborough, 
October 27th, 1919. 


— 


Third Harmonics in Generator Windings. 


I notice that Mr. L. C. Grant, in his interesting article 
on the above subject in your issue of October 17th, recom- 
mends, in the case of generators running in parallel, the 
earthing of each neutral point through a separate resistance. 
Such an arrangement suffers from the serious disadvantage 
that the value of the current which will flow into an earth 
fault has not a predetermined value, but varies with the num- 
ber of generators which happen to be running at the time. 

The disadvantage of running with ошу one neutral earthed 
is that the operator шау ош to transfer the earth connection 
when taking the earthed generator off the bars. On the other 
hand, as pointed out by Mr. Grant, with a modern generator 
ihe third harmonic 1s little to be feared, even when the 
neutral points are all connected to а common earthing bar, 
which is itself earthed through a resistance. If, however, 
trouble is feared from such a cause, a comparatively low 


resistance may be connected between each neutral point and 
the earthing bar without doing away with the advantagee с? 
the single earth connection. 

Mr. Grant suggests that when earthing each generator 
separately reactances inight advantageously be used owing to 
the greater impedance which they would impose in the case 
of the third or any higher harmonic. It must not be for- 
gotten, however, that one very important advantage of earth- 
ing the neutral point is that surges and resonance effects are 
dumped out if an ohmic resistance is used, whereas a react- 
ance merely reflects them. Again, in the case of a fault the 
earth current flowing through such a reactance represents a 
large amount of energy stored up which, when the breaker 
opens, 1з suddenly returned to the system and may set up 
serious over-pressures. For this reason an ohmic resistance 
18 very much to be preferred to any form of reactance. 


Kenelm Edgcumbe, Major, R.E. (T.). 
London, October 92th, 1919. 


Cardiff as a Centre lor New Works. 


Referring to the note on this subject in the current issue 
of the ELECTRICAL REVIEW, I am enclosing extracts from the 
Western Mail of Friday last, from which you will be able 
to judge whether the present controversy over electric power 
at Cardiff is conducive to the trade development of that city. 


October 20th, 1919. N. P. 


[The cuttings indicate that for no less than 17 years the 
City Council and the Cardiff Railway & Bute Docks Co. have 
been at issue as to the supply of electricity within the com- 
pany's large estate. According to Mr. Arthur Ellis, the 
city electrical engineer, the Council has from the first been 
desirous of laying cables for the purpose, but apparently the 
company has imposed impracticable conditions, and nothing 
has been done. Now, it appears, urged on no doubt by pres- 
sure from the large firms at the docks, the company is asking 
the Council to lay mains in the area, but demands excessive 
payments for wayleaves, and refuses to take a bulk supply 
and distribute it by its own mains. If the Electricity Bill 
is passed, Mr. Ellis points out, such wayleave payments will 
no longer be necessary. The Western Mail, without express- 
ing an opinion as to which party is in the wrong, urges that 
the question should be subinitted to arbitration, and stigma- 
tises the dispute as a disgrace to the city. According to one 
of our Lighting and Power Notes to-day, the company has 
now waived its demands.—Eps. бс. Rev.] 


WAGES IN ELECTRICITY WORKS. 


On October 20th the Court of Arbitration gave an award in 
the case of the Wycombe (Borough) Electric Light and Power 
Co., Ltd. The parties to this reference were the company 
above named and the Electrical Trades Union. The question 
submitted was as follows :— . 

" What is the prescribed or substituted rate applicable to 
the Union's members in the employment of the Wycombe 
(Borough) Electric Light and Power Co., Ltd., the Union's 
contention being that the 124 per cent. bonus payable under 
Sir George Askwith's decision dated January 7th, 1918, forms 
part of such prescribed or substituted rate? 

The matter was referred under the Wages (Temporary 
Regulation) Acts, 1918 and 1919, by the Ministry of Labour to 
the Court of Arbitration for settlement, and representatives 
of the parties were heard on October 14th, 1919. 

The firm submitted a schedule showing the names of the 
employés, their pre-war rates, and the various advances in 
those rates made since 1914. It appeared that different 
methods were adopted in settlements with the men; in the 
cases of some inen who joined the Army their rates were 
adjusted on their return to yield advances of 23s. 6d. or more 
with 124 per cent. added; in other cases the increases were 
such as to give the men concerned the equivalent or more or 
advances on their pre-war wages of 28s. 6d., plus 124 per 
cent., whilst in some few cases the increases did not reach 
the equivalent of such an advance. Many of the advances 
were made in January, May, July and December, 1918, and 
a later advance was made in 1919. 

The finding of the Court was that there was no prescribed 
rate in the district applicable to the class of employés to 
which the men concerned belonged. Having regard to all the 
cireumstances shown at the hearing, the Court expressed the 
view that miniinum rates should be established, which would 
give to each of the adult male employés concerned an advance 
over the pre-war rates of 28s. 6d. a week, plus 124 per cent. 
on earnings, or the equivalent of such an advance. 

The award was signed by Messrs. David Harrel, J. Duncan 
Elliot, and James Gavin. 


Гоа аа На Ра А MS сесли —k—ñññ ̃ ͤ——. 


A Chilean Invitation to Germany.—The Chilean 
Government has announced its decision to send propaganda 
pamphlets to Germany with the object of encouraging German- 
Chilean trade.— 77e Times, 


„ — . ———————— 
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LEGAL. 


JOSEPHS v. KELLY & KELLY. 


IN the Shoreditch County Court, on October 28rd, before 
Judge Cluer, Annie Josephs, of 163, High Street, Shoreditch, 
fur skin dresser, sued Messrs. Kelly & Tarshes, of 5, High 
Street, Shoreditch, electrical engineers, to recover £24 dam- 
ages ш connection with the installation of a motor of 
3 H.P., With starter and pulley, guaranteed. Mr. Josephs 
went into the box and said he managed his daughter's busi- 
ness. Judge Cluer: You area bankrupt? Witness: I am not 
a bankrupt. Judge Cluer: Humph! Well, then, you are not 
in & position to pay your creditors, or the business would be 
yours. Witness went on to say that the electric motor 
was for the purpose of driving a fur skin dressing 
machine. It did not go right from the start, and he kept ask- 
ing them to see to it, until finally he demanded back the £40 
he had paid for it. Defendants then said it wanted re-winding 
only, and did it, but it did not improve. It was then decided 
to have the thing put in order by another firm, to whom 
they had paid £24 7s. 6d. They also asked for £3 which had 
been paid over the contract price, £27 7s. 6d. in all. The 
defendants did not appear, a letter being sent to say that Mr. 
Tarshes was ill in bed with influenza. Judge Cluer said that 
did not prevent Mr. Kelly or someone from the firm coming. 
Mr. A. J. Barlow, of 9, Brunswick Place, City Road, elec- 
trical engineer, said the armature was wrong besides other 
things, which he put right, and he had been paid £24 7s. 6d. 
Judge Cluer gave a verdict for the plaintiff for £27 7s. 6d., and 
costs. 


AN UNFENCED ELECTRIC CRANE. 


Henry WHITE & Co., Ілр., of Pontymister Foundry,’ Risca, 
were fined £50, including costs, at Newport (Mon.) for not 
fencing an electric crane in the moulding shop, in conse- 
quence of which neglect a man named Hardman was killed in 
September last. Mr. Price, one of the staff of the inspec- 
torate, said he found it was very hard to convince managers 
of works that the factory inspector knew anything about 
dangerous machinery. 


CHARGE OF EMBEZZLEMENT BY TRAMWAY OFFICIAL. 


At the Manchester City Police Court, on October 24th, the 
hearing was resumed of the charges against John William 
Hewitt, aged 43, of embezzling two specific sums of £693 and 
£617. Mr. A. F. Pickford, who prosecuted on behalf of the 
Manchester Tramways Department, said that the total sum 
involved was over £5,000. 

In cpening the case for the prosecution, Mr. Pickford said 
that he prisoner was the cashier in the tramway department, 
and had the handling of the inoney that was taken each day 
in passenger fares and for the delivery of parcels. He was 
also the person who ultimately received cheques for various 
amounts due to the department, such as for rent of lines by 
other authorities and payment for electrical energy. The 
ticket superintendent (Miss Hunter) made up each morning 
the cash takings of the previous day. 'The Treasury notes and 
the silver and coppers were handed over to Hewitt or his 
representative, and a traffic receipt was made out in triplicate 
signed by prisoner or а deputy. ‘The silver and the coppers 
were checked at the time and then put into boxes, whilst the 
Treasury notes were handed over to Hewitt. As a counter- 
check the ticket superintendent sent to the financial superin- 
tendent an independent statement of the amount handed over 
to Hewitt, and this corresponded with the amounts entered in 
the receipt book. The financial superintendent would then 
enter into the receipt book certain additional amounts Hewitt 
had received according to the receipt counterfoils. The finan- 
clal superintendent then got the pass-book from the bank each 
day and checked the amount paid in by the prisoner with this 
statement. | 

On September 24th last, said Mr. Pickford, a cheque for 
£693 odd was received by the financial superintendent from the 
Salford Corporation, made payable to the Manchester Tram- 
ways Committee. Mr. James Wood, the financial superinten- 
dent, passed the cheque over to Hewitt, and it was the latter’s 
duty to enter a receipt for the cheque and pay it straight into 
the bank together with his cash received that day. As & 
matter of fact, the prisoner kept the cheque for a few days 
and paid it into the bank on September 99th. but still failed 
to account for it in the receipt book. Up to the present time, 
in fact, there was still no entry of that cheque in the receipt 
book. He paid the cheque in on September 29th, and kept 
out а corresponding amount from the cash which he had 
received from the ticket superintendent and the parcels super- 
intendent, so that by paying in the cheque the pass-book 
corresponded with the amount shown on the independent 
statement. For that cash Hewitt had not accounted. On 
September 16th a cheque for £617 odd, also from the Salford 
Corporation, was handed to Hewitt, who paid the cheque into 
the bank and retained from the traffic and parcel receipts a 
corresponding amount as in the other case. In this instance 
also the amount was not accounted for. On October 15th a 
list of outstanding accounts by the Salford Corporation waa 
submitted to the financial superintendent by a member of the 


staff, and on the following day a collector called and demanded 
payment. On his return he reported that the accounts had 
been paid and the cheques passed through the bank. The 
books were investigated, and it was then discovered that no 
counterfoil receipts had been made out, and that the Salford 
Corporation accounts were shown as unpaid. On October 17th, 
Hewitt confessed that he had had the Salford money, and that 
the total amount of the deficiency in his accounts was approxi- 
mately £5,000. Mr. Pickford added that the amount of the 
defalcations that had come to light was a little over that figure. 

Corroborative evidence having been given by Mr. James 
Wood, the prisoner was remanded until October 30th, bail 
being refused. 


BARTLETT v. WARNER. 


leaking out, and she had been seen talking to a Mr. Dixon, 
a former employé. Mr. Justice Lawrence held that there 
was no case, and he gave judgment for the defendant with 
costs. 


ELWELL v. UNIVERSAL RADIO SYNDICATE, Lip. 


THis case was heard before Mr. Justice Roche in the King’s 
Bench Division on Monday and Tuesday. Plaintiff claimed 
for salary due under an agreement in writing dated July 81% 
1913, as varied on or about April 27th, 1915, for goods supplie 

to defendants, and moneys paid at the request of defendants. 
There was a counter-claim by defendants for an account of 
all orders received by the plaintiff for the supply or erection 
of wireless installations whilst in their employ, and of all 
profits received by him, also for damages for breach of con- 
tract, &c. After the hearing had continued for some time his 
Lordship suggested that there should be an agreement be- 
tween the parties as to the mode of settling accounts, and 
after consultation between the parties, Mr. Goddard, for 
defendants, announced that the case had been settled. The 
record would be withdrawn. The plaintiff would pay a sum 
of money which need not be mentioned. Any imputations 
would be withdrawn. His Lordship expressed his satisfaction 
that a settlement had been reached. A report of the case 
will appear in our next issue. 


BUSINESS NOTES. 


A Birmingham Handbook.—We have received a сору 
of the City of Birmingham official Industrial and Commercial 
Handbook. It has been produced under the authority of the 
General Purposes Committee of the Corporation. It is an 
attractively got-up publication of some hundreds of pages, in 
which are set out particulars and pictures of features of the 
city, including public buildings and works. The industries of 
the city, such as hardware, metal trades, wire-working, 
motor, electrical and other engineering, &c., are described, 
and the various firms and their businesses are summarised. 
The industrial advantages of Birmingham in respect of 
factory sites, tramways, canal service, electricity, gas, and 
water supply are stated. An introduction to the book has 
been written by Alderman Neville Chamberlain, M.P. 


Observations of an Exhibition Visitor.—A correspondent 
writes as follows :—'' A recent visit to the Shipping and Engi- 
neering Exhibition leads us to believe that the value of such 
shows from a trade point of view is likely to be limited owing 
to exhibits being in charge of representatives who, while able 
to talk to visitors about the machine they are exhibiting, are 
not familiar with its merits as compared with those of foreign 
manufacture. It may be assumed that interested people from 
every part of the globe inspect the various models on view, 
and while many do not possess actual technical knowledge, 
they are commercially keenly alive to any advantages they 
may offer. It is, therefore, in our opinion necessary that repre- 
sentatives in charge of exhibits should be thoroughly conver- 
sant with their history and advantages over other machines 
of a similar nature, and be able to conduct an intelligent and 
aggressive salesmanship conversation. Well known as it ma 
be that this country has a reputation for quality and ex 
lence of manufacture, yet, in view of active competition by 
foreign manufacturers, it is not sound merely to rest on our 


oars and to be satisfied with such a reputation, but it is abso- 


lutely essential that someone should be able to discuss the 
advantages, superiority, economy, óc., with a possible pur- 
chaser, and for this purpose a representative must be familiar 
with similar types of machines or articles made abroad. The 
old attitude of This is our article, and if you do not like it, 
vou do not know what you want' prevalent in pre-war days 
must cease. It must also be remembered that while this 
country can be proud of its reputation for quality, yet the 
manufacturers cannot ignore the cheap trade, and it was due 
to this that foreign countries gained a footing and also owe 
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their entry to the better class trade. This was fully demon- 
strated during the late Joseph Chamberlain's time when he 
arranged an exhibition in England of articles supplied to our 
Colonies by foreign nations and the packages in which they 
were sent. The attitude even then of British merchants was 
that they had no wish to be identified with such cheap 
productions, referring to the exhibits, but it must be 
borne in mind that unless Great Britain caters also 
for this. class of trade, foreign or Colonial importers 
will be forced to go to the Continent of Europe, and 
this being so, they will also place their orders for the 
better class goods there, and get one consigninent instead 
of several from different countries. Perhaps it would be well 
to give an example. Take an importer in South Africa or the 
West Indies. He caters for a huge coloured population as 
well as а lesser white one. Cheap goods must be on sale for 
the former, as their means are small and they cannot afford 
to pay for the highly finished article. Continental countries 
and the United States cater for this class of trade, and get it 
because Great Britain will not be identified with it, and there 
is no doubt, apart from the question of keeping machinery 
running and giving employment with perhaps little profit, the 
cheap trade sprat lands the better class trade mackerel.” 


Merchandise Marks Committee.— The President of the 
Board of Trade has appointed a Committee, consisting of repre- 
sentatives of various organisations and Government departments, 
to consider: 
` 1; Whether any extension or amendment of the Merchandise 
Marks Act is required in respect of the provisions relating to 
indications of origin. 
2. The utility and effect of National Trade Marks" or other 
aimilar (collective) marks, and how far they should be authorised 
Qr encouraged in this country. 
. 9. How far further international action may be necessary for 
the purpose of preventing the false marking of goods. 

Mr. Harry Green, M.P., is chairman. 
. At present imported articles are not required to show the country 
of origin, unless they already bear marks likely to mislead. 


- .U.S. Electrical Exports.—The Zlecíriral World Bulletin 
Service No. 2, saya that the U.S. electrical exports in August were 
the third largest on record, amounting to $7,716,228. It also 
states that manufacturers in a number of lines, including some 
heating devices, fractional horse-power motors and rubber-covered 
wires are taking no further orders for 1919 shipment. Porcelain 
prices have advanced, and the new schedule of fan prices which 
is expected later this month may show prices 10 to 15 per cent. 
higher. 

An Octaval Rule—We have received from the 
WATKINS METER Co., of Imperial Mills, Hereford, & sample of 
their 4-in. octaval rule for engineers, which is based on the 
principle of binary division ; it is proposed that all readings shall 
bein eighths and sixty-fourths, во that, for example, 9/16 shall be 
read as 4/8 + 4/64, which in the Watkins notation is written „44. 
An attempt is made to employ an octaval system of numeration, 
from which 9 and 10 are absent; thus ,41 + „06 + 73 adds up to 
1,42. In the instruction card it is pointed out that the existing 
notation is so clumsy that the subdivisions of the inch, such as 
33/64, 17/32, &c., cannot be marked on rules, micrometers, or 
calipers, but it is claimed that in octavals they can be so marked, 
as ,11, .42, &c. On the sample before us, each eighth is numbered, 
and a few of the thirty-seconds, and the four lines denoting the 
latter in each one-eighth interval are successively stepped to 
distinguish them. Thia marking, which is the subject of a patent 
application, is a distinct improvement on the present method. We 
hardly need say, however, that while we welcome any device 
calculated to lighten the task of the British workman who is com- 
pelled to go on using our unpractical system of measuring in 
vulgar fractions while more enlightened peoples count in tens and 
tenths, we can only look upon such a device as a palliative, pending 
the general adoption of the metric system. The Watkins rule is 
good; the Watkins system of octaval numeration, involving the 
use of a new arithmetic. has no earthly chance of adoption, and 
the suggestion to mark micrometers on that system is a 
nightmare. 


Italian Orders for Germany.—According to the 7ron- 
monger, the Deutache Maschinenfabrik at Duisburg has received 
an order for the erection of rolling mills in Italy. The electrical 
installations will be supplied by the Siemens-Schuckert works. 


Scrap. Material for Disposal.—The Portsmouth 
Corporation tramways department invites tenders for the purchase 
of approximately 310 tons of scrap material containing steel car 
axles, wheels, fish plates, points, rails, &c. See our advertise- 
ment pages to-day. 


German Aluminium Works.—It is reported that the 
German Government intends to take into State ownership the large 
aluminium works established during the war. The State is said to 
have already aquired all the shares in the Ver. Aluminium Werke 
A.G., of Hoverswerde. 


New Belgian Companies.— A new company has just 
been formed at Schaerbock, Brussels, with a capital of & 10.000, 
und the title La Société Generale pour l'Application du Chauffage 
Central, de l'Electricité, et d’Appareils Sanitaires. 

La Société La Magneto Belge is the name of a new concern which 
has lately been formed in Brussels, with a capital of £20,000, to 
manufacture ignition magnetos. 


New Swedish Companies.—Among the new companies 
recently formed in Sweden in connection with electric lighting 
undertakings in that country are the Yitterhogdals Elektriska 
Kraft Aktiebolag, of Ytterhogdal, and the Farila Elektriska Kraft 
Aktiebolag, of Farila. 


British Trade-Mark Applications.—Appended is a brief 
summary of the recent applications for British trade marks in 
respect of goods connected with the electrical industries :— 

Fish-Spine. No. 391,995. Class 16. Electric insulators made 
of porcelain. Taylor, Tunnicliffe & Co., Ltd., Eastwood Works, 
West Terrace, Hanley. June 5th, 1919. 

Alternacycle. No. 392,502. Class 13. Electric lamps for 
bicycles and motor cars. Lucien Rosengart, trading as the 
Etablissements L. Rosengart, 7 and 13, Avenue de Sainte-Mande, 
Paris. June 20th, 1919. | 

Keramot. Мов. 373,295 and 375,573. Class 40. An insulating 
composition, mainly of india-rubber, for electrical purposes. 
Siemens Bros. & Co., Ltd., Palace Place Mansions, Kensington 
Court, London, W. November 10th, 1916. 

Synroz. No. 393,740. Class 50. Electric insulating material. 
Reginald Percy Chester, Fir Hill, East Downes Road, Bowden, 
Cheshire. July 29th, 1919. 

Lesco. No. 386.666. Class 13. Electric fittings of ordinary 
metal. Vernon Hope, the Firs, Worley Grove, Macclesfield. 
February 26th, 1919. 

Chalmit. No. 393,684. Class 13. Electric fittings and acces- 
sories. Andrew Chalmers and Mitchell, 49-51, William Street, 
Anderton, Glasgow. August 28th, 1919. 

R (letter and design). No. 394,535. All goods in Class 8. 
Société La Radiotechnique. 65, Rue Trarieux, Lyons, France. 
August 28th, 1919. 

Imp. No. 394,253. Class 6. Magnetos. Imperial Typewriter 
Co., Ltd., 39, London Street, North Evington, Leicester. August 15th, 
1919. 

Liberty (lettering and design). No. 391,554. Class 18. Electric 
welding plant. Ivor Bertram Blaiberg, Regency House, Warwick 
Street, London, W. May 24th, 1919. 


Club Dinner. — The members of the Victoria Works 
Athletic Club (Johnson & Phillips, Ltd.) held a very successful 
dinner and concert, on 25th inst, at the Shakespeare Hotel, 
Woolwich. The company at dinner numbered nearly 170. Mr. 
H. J. Shepherd (one of the presidents) was in the chair, and was 
supported by Messrs. W. H. Johns, G. C. Pearson, G. Stewart, and 
D. A. S. Porteous (vice-presidents), The usual toasts were followed 
by the concert, the following artists contributing :— Miss Olive 
Turner, Miss F. L. Knight. Mr. Lawrie Garland, Mr. F. T. 
Warren, Mr. W. A. Booth, with Miss L. M. Andrews at the piano. 


Lantern Slides for Lectures. —M xssns. Ep. Bennis & Co., 
LTD., inform us that they have a large number of lantern slides 
dealing with the development and present practice of automatic 
stokers, coal elevators and conveyors, &c., which they will be 
pleased to lend to any responsible engineer for lecture purposes. 
A list of the slides and particulars of their subject-matter can be 
obtained on request. Applications for slides should be made as 


.far in advance of the lecture as possible, and should be addressed 


to 28, Victoria Street, London, S.W. 1. 


National Union of Manufacturers (Inc.).— We have 
received from the General Secretary of this Association (Mr. G. R. 
Cheesman, 6, Holborn Viaduct, Е.С. 1) а copy of its red book, con- 
taining a list of members of the Association, revised to July Ist, 
1919. We have heard a good deal of Black” Lists during the 
war. This one is a " White " List of purely British manufacturing 
concerns. Members aim at intertrading, as far as possible, with 
one another. 


Trade Announcements.— MR. H. J. CREFFIELD, electrical 
engineer, formerly of Vickers, Ltd., announces that he is now in 


partnership (trading as Osmond & Creffield, electrical engineers) at. : 


Faraday Works, Britannia Bridge, Erith. 

Following the arrangements recently made whereby the Siddeley- 
Deasy Motor-Car Co., Ltd., became allied with Messrs. Sir W. G. 
Armstrong, Whitworth & Co., Ltd., the title of the company has 
now been changed. and all communications should in tuture be 
addressed to ARMSTRONG-SIDDELEY MoTons, LTD., whose head office 
is at Coventry. 

Messrs, NAPIER-KIMBER, LTD., of 109, Great Portland Street, 
London, W. 1, have been appointed sole agents for the N. K. 
Canadian vacuum cleaner. 


Pope's Wire Lamp Works.—The report of the directors 
of the N.V. Pope's Metaaldraad Lampen-Fabriek, of Venlo, which 
deals with the year ended on June 30th. 1919, states that an active 
demand was experienced both in Holland and abroad, whilst the 
advance in prices continued in the first half of the year. Although 
many difficulties in shipping still prevailed during this period, the 
company succeeded in delivering its products regularly, and 
cleared a large portion of the stocks. The action maintained 
since 1913 against the Eaglish Osram Co. concerning the manu- 
facture of squirted filament lamps had been decided against the 
Dutch company, and the costs, amounting to £7,300, had been 
paid. This item had been written off partly by utilising the extra 
reserve fund which had been formed for this purpose during 
several years, and partly by drawing upon the ordinary reserve 
fund for about one-half of the amount. After setting aside £4,900 
for depreciation, the accounts show net profits of £12,000, which 
sum permits of the payment of a dividend of 104 per cent. on the 
ordinary shares, as compared with 114 per cent. in 1917-18. The 
share capital amounts to £83,333. 
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Book Notices.— The Electrification of the Metropolitan 
Railway System of Melbourne. Edited by C. T. Stephenson. 
Pp. 64; 85 figs. Melbourne: Zndustrial Australian and Mining 
Standard, 1919.—This publication, issued as a supplement to the 
Industrial Australian and Mining Standard, describes a work in 
which great interest has been taken in railway and engineering 
circles. The electrification of the Victorian railway system has 
been under discussion for about 23 years, and the Railway Com- 
missioners were active in opposing a premature change. The 
work of equipping the Melbourne suburban railways for electric 
service is now complete on some lines, and on the success of the 
experiment will depend the future direction of railway develop- 
ment throughout the Commonwealth. The publication of this 
pamphlet, descriptive of the work, is a fitting acknowledgement of 
this epoch in the history of the system. It begins with an historic 
account of the events leading up to the adoption of the scheme, 
followed by general conclusions and the influence of the electri- 
fication of the railways upon the supply of electric power in 
Victoria. Chapters then follow dealing in turn with the Newport 
power house, distribution system, sub-stations, rolling stock, per- 
manent way, signalling, car workshops, &c. The print is clean, 
the type large, and a large number of illustrations and diagrams 
assist to give the reader a clear conception of the whole work of 
electrification. 

We have received a copy of The Industrial North, edited by 
Mr. Robert Donald, and published, on October 24th, by the York- 
shire Observer, price 18. 6d. Printed in clear, bold type, on good 
paper, and containing articles of interest to all branches of industry, 
together with numerous advertisements, the issue will doubtless 
find favour in all parts of the country. In an article entitled 
The New Electricity Bill and the Manufacturer," the Editor of 
the Electrical Times points out to the manufacturer that he must 
not expect a reduction in the cost of electrical energy for five years, 
and states that it may even be seven years from the present 
date before the manufacturer will benefit by the Bill which is now 
under discussion. In an article which deals with the “Con- 
gervation of our Coal Supplies," and which in reality is the report of 
&n interview with Sir Arthur Duckham, K.C.B., that authority 
suggesta that Commissioners should be appointed by the State, to 
investigate the fuel statistics of the various branches of industry, 
including electrical undertakings ; to carry out research work; to 
detect the presence of waste heat, and to devise the best methods 
for ita distribution and supply. He adds that these Commissioners 
should be given powers to prevent wanton waste. 

" Reid's Handy Colliery Guide for Northumberland, Durham, 
and Yorkshire." Рр. 252 and map. Newcastle: A. Reid & Co., 
Ltd. Price 2s. 6d.—This new edition contains the latest official 
returns, regulations, &c., including the Coal Mines Acta, Electricity 
Rules and Memorandum, and other relevant matter, lists of 
colliery owners, agents, managers, and engineers, Associations 
connected with the coal trade, inspectors of mines, &c.—a very 
handy book of reference. 

The following British Standard Specifications have just been 
issued :— 

British Standard Specification No, 81 for Instrument. Trans- 
farmers.—'T'wo classes of current transformers, and one class of 
potential transformers, are dealt with in this specification. Limits 
of error for ratio of phase angle are specified, and high-pressure 
tests, ratios of transformation, and rated outputs, are among the 
items included in the specification. The standard sizes of current 
transformers range from 6 to 5,000 amperes with a seccndary 
current of 5 amperes in each case, and the standard sizes of 
potential transformers range from 110 to 33,000 volts, with a 
secondary pressure of 110 volts in each case. Appendices dealing 
with the use of transformers in general, the use of transformers 
with electricity meters and single-turn current transformers, 
respectively, are included. 

British Standard Specification No, 89, for Indicating Ammeters, 
Voltmeters, Wattmeters, Frequency and Power-Factor | Meters.— 
The British Engineering Standards Association's Report No. 49 
for Ammeters and Voltmeters was issued in 1908, and the Sub- 
Committee responsible for its revision found it necessary greatly 
to increase its scope, with the result that a new B.S. Specification 
(No. 89) dealing with indicating ammeters, voltmeters, watt- 
meters, frequency and power-factor meters has been drawn up. 
In addition to the requirements with regard to accuracy, the specifi- 
cation includes a number of definitions, clauses relating to types of 
enclosure, such as flame-proof, water-tight, splash-proof, scales, 
limiting the number of scales to those more easily read, marking 
polarity of terminals both for direct-current and polyphase- 
current instruments, insulation, shunts, &c. 

For the purpose of dealing with the question of accuracy. all 
instruments are divided into three classes, namely, sub-standard, 
first grade and second grade respectively. App2ndices deal 
with methods of marking scales, the accuracy of which various types 
of instruments are capable, the method of erecting shunts, and 
damping. 

British Standard Specification No, 90 for Recording (Graphic) 
Ammetera, Voltmeters, and Wattmeters,—This is the first British 
Standard Specification dealing with recording instruments. In 
addition to the requirements in respect of accuracy, the specification 
includes a number of definitions, and clauses relating to chart 
ruling, insulation, external shunts, and marking polarity of 
terminals for both direct-current and polyphase-current instru- 
ments. Appendices dealing with the accuracy of different types 
of recorders, chart speed, and shunts respectively are included in 
the specification. 

British Standard Specification Хо, 107, for Rolled Sections for 
Magnet Steel. —This specification includes a symmetrical eeries 
of 60 sections for general purposes, 26 of which it ia r2com- 


mended should not be used unless it is impossible to use any of the 
remaining 34 sections, and a supplementary list of 10 special 
sections for ignition magnetos. A table of tolerances on the 
dimensions of the rolled sections and two plates showing all the 
sections are included in the specification. All the dimensions 8ге 
in millimetres. | 

Each of these reports is issued at the nominal price of 1a. 2d. 
post free, and can be obtained from the British Engineering Stan- 
dards Association, 28, Victoria Street, S. W. 1, or Crosby Lockwood 
and Son. 

" Eleventh Annual Report of the Hydro-Electric Power Com- 
mission of the Province of Ontario," for the year ended October 
3)st, 1918. Vols. I, II and III. Toronto: A. T. Wilgreas, 
Government printer. І 

“ The Industrial Council of the Building Industry.’ Рр. 163. 
London: The Garton Foundation. Price 18. net. 

" Post Office Electrical Engineers’ Journal.” Vol. XII, Part 3. 
October, 1919. London: ELECTRICAL REVIEW, LTD. Price 
28. net. 

"Science Abstracts" (А and В). Vol. XXII. No. 261, Part 9. 
September 30th, 1919. London: E. & F. N. Spon, Ltd. , Price 
18. 6d. each, net. 

We have received reprints of four lectures delivered before the 
Royal Institution of Great Britain : " Ether and Matter," by Sir 
Oliver J. Lodge, F.R.S.; " The Hardening of Steel.“ by Prof. 
Н. C. H. Carpenter, Е R.S. ; The Spinning-Top in Harness," by 
Sir George Greenhill; and Atomic Projectiles and their Collisions 
with Light Atoms,” by Prof. Sir Ernest Rutherford, F. R. S. 


Lead.—MeEssrs. James Forster & Co. report, under 
date October 25th :— 

Business continues daily on an enormous and unprecedented scale, the 
turnover for the third week in succession again being rather over 8,000 tons. 
The bulk of the quantity sold has again been for next year, and although much 
of it is of a speculative nature, a large business has been done with consumers, 
who have not only bought freely for this year's delivery, but are also antici- 
pating their requirements for January-February next year. There has also 
been n big demand for export, particularly from France, which, in view of the 
adverse exchange, indicates considerable scarcity over there.. 

The Government stocks of lead in the London district are now exhausted, 
and, with the prevailing scarcity of railway trucks, we may have difficulty in 
obtaining prompt supplies as required. . . . 

The highest prices paid were on Thursday, when January changed hands at 
£31 5s., and February at £31 10s. Yesterday's closing prices were :—October, 
£30 10s.; November, £30 15s.: December, £30 158.: January and February, 
£31. Therise in early load on the week is no less than 82s. 6d. per ton. 

Messrs. G. Cawson & Co. report that one leading authority 
predicts a large increase in production in about four months. 
With the high price of silver (a large product of lead), there is 
every inducement to mine owners to increase their output at the 
present price of lead. The Government are still out of the market, 
and are busy arranging deliveries on old contracts; it is quite 
likely, however, that they may be selling again in a few days to 
take advantage of the present range of prices. . . . Although 
the tone at the close is fairly steady, we still recommend caution." 


The Moulders' Strike.— Reporte from different parte of 
the country show that the continuanoe of the moulders' strike is 
having serious effects upon the engineering industries. In 
Sheftield, on Tyneside, and elsewhere, many other classes of 
workers have been thrown out of work in consequence of supplies 
of castings becoming exhausted. The strike has already lasted for 
six weeks, and a deadlock ія reported. 


The Sterling Club.—Full use is being made of the 
Recreation Hall of the Sterling Athletic and Social Club (Sterling 
Telephone and Electric Co.), at Dagenham, during meal hours. 
Dancing, with a concert once a week, takes place. On alternate 
Wednesday evenings a dance and whist drive is held. Physical 
culture classes on two nights a week are a new feature, and a 
dancing class for beginners is held once a week, as is also a practice of 
the orchestra. On Saturday evenings dances, concerts, &c., follow 
the football, at which game both teams are doing well. The 
First XI is undefeated. Last Saturday Associated Equipment were 
defeated by 6 goals to nil in the London Business Houses Cup, ahd 
Grove Green by 3—0 in a friendly. 


Non-Ferrons Metal Industry.— The London Gazette for 
October 28th contains a list of further licences granted under this 
Act. 


Copper Prices —Messrs. Е. SwrrH & Co. report, 
October 28th, electrolytic bars, £119; decrease, £3 ; ditto sheets, 
no change ; ditto wire rods, £132 ; increase, £2 ; ditto H.O. wire, 
ls. 4d. ; decrease, 4d. . 

MESSRS. JAMES & SHAKESPEARE report, October 28th, copper 
bars (best selected), sheets and rods, no change. 


Industrial Publicity Service, Ltd.—A petition for con- 
firmation of an alteration and extension of the company’s objects, 
carried at meetings held in July last, is to be heard before Mr. 
Justice Astbury on Tuesday next. 


An Employers’ Convention.—On Thursday next there is 
to be held at the Central Hall, Westminster, 8.W., a one day's 
convention for business men. The morning session will open at 
10 a.m., and will consider the following subjects until 12.30 p.m. :— 
"What we can do ourselves :—(1) Scientific Management; (2) 
Staff Training ; (3) Business Literature ; (4) Better Salesmanship 
and Advertising." The afternoon session, from 3 p.m. to 5.30 p.m., 
will discuss :—'* What the Government can do :—(1) Freedom of 
Commerce ; (2) Prevention of Strikes ; (3) Immediate Economy ; 
(4) Equitable Taxation.” In the evening there will be a mass 
meeting. Admission will be by ticket, obtainable from the 
Efficiency Magazine, 4, Lincoln's Inn Fields, London, W. C. 2, 
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Catalogues and Lists.—THE BRITISH INSULATED AND 
HELSBY CABLES, LTD., Prescot, Lancashire.—lllustrated booklet 
No. H83, giving interesting and useful information about power 
factor improvement, with a particular bearing on Helsby con- 


densers. Leaflet No. P159 gives description and prices of jointing | 


compounds. 

Messrs. Ер. BENNIS & Co., LTD., 28, Victoria Street, West- 
minster, London, 8.W. 1.—Fourth edition of their sprinkler stoker 
catalogue well illustrated and brought up to date. 

MkssRS. SIEMENS Bros. & Co., LTD., Wool wich, London, S.E. 18. 
—A new illustrated catalogue, giving prices, and dealing with 
rubber-insulated wires and cables, and containing a leaflet which 
compares the old standard sizes of conductors given in the 
Engineering Standards Committee Report of 1910, with the new 
standard sizes set out in the British standard specification for 
insulated annealed copper conductors in 1919. The list also 
contains a page of useful metric and other equivalents. The new 
standards are used, and prices are quoted per 1000 yards, the 
standard coils being 100 yards in length. 

THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS 
Co., Ітр., Silvertown, E. 16.—List No. 40 of Association wires and 
cables, embodying the new standards of the British Engineering 
Standards Association, and giving the dimensions in.millimetres 
88 well as in inches, also weight and resistance per kilometre as well 
as per mile and per 1,000 yards, Numerous types of cable are 
listed, single and twin, fittings wires, flexible cords, &о. 

Messrs. W. T. HEkNLEY' TELEGRAPH Works Co., LTD, 
Blomfield Street, E.C. 2.—Catalogue of wires and cables (Section A) 
based on the new standards, and divided into & separate section 
for each class of cable—' Association," " Non-Association Solid 
Rubber Shesthed," and Flexible Cords.“ Some special flexible cables 
and three-core cables are new features, and new types of "Special 
Thermoid Flexible have been introduced; the flexible-cord price 
list also includes motor-car lighting, starter, and ignition flexibles. 
Further lists will be issued later. on the loose-leaf system. 

Messrs. FULLER'S UNITED ELECTRIC Works, LTD., Woodland 
Works, Chad well Heath, Essex.— Illustrated leaflets Nos. 70 and 76, 
giving respectively a description of the “popular” dry battery, 
and the Kwik-Lok shade carrier. | 

THE HERBERT Евоор Co., LTD., Chapel-en-le-Frith, Derbyshire. 
Illustrated booklet No. 537, entitled A Short Treatise on the 
Theory and Practice of Plate Clutches.” This book gives many 
useful data relating to clutches in general, and to Ferodo linings 
for clutches, in particular. 

Merases, MATTHEWS & YATES, LTD., Cyclone Works, Swinton.— 
Illustrated leaflets Nos. 123, 124, and 127, dealing with venti- 
lating blowers and fans of various patterns. 

LONDON ELECTRIC STORES, Fulwood House, High Holborn, 
London, W.C. 1.—A small illustrated leaflet describing the Silver- 
dale hot plate. 


THE B.E. Co., Hendon House, 57, Upper Thames Street, London, 
E.C. 4.—Leaflets Nos. 6 and 7, giving prices of wood blocks and 
adaptors. 


Liquidations and Dissolntions.— V ERITYS' FOUNDERS. 
—Meeting, November 26th, at Plume Works, Aston, to hear an 
account of the winding-up from the liquidator, Mr. C. J. Pitt. 

Hopson EcoNoMISER Co. (1907), LTD.—Winding up volun- 


Any Liquidator, Mr. R. 8. Hunton, 110, Bishopsgate Street, 


Dick, KERR & Co., Ltp.—Winding up voluntarily. Mr. G. R. 
Freeman, of 66, Coleman Street, E. C., the liquidator, is authorised 
to accept and sell the undertaking of the company to the 
English Electric Co., Ltd., on the terms of their offer. Meeting 
of creditors November 10th, at 66, Coleman Street. Claims must 
be sent to the liquidator by December 31st. 


Harry W. Cox & Co., LTD.—Meeting of creditors on Nov. 3rd., 
at 81, Acton Lane, London. Olaims must be sent to the liquidator, 
Mr. B. H. Morphy, by December 23rd. 


C. Н. Davies & Co., manufacturers of electrical fittings, 
153, Bracebridge Street, Birmingham.—Mr. C. H. Davies and Mr. 
W. H. Arundale have dissolved partnership. Debts will be 
attended to by Mr. C. H. Davies, who will continue the business 
under the same style and at the same address. 

HooGHWINKEL, ANTHONY BROWN AND PARTNERS, civil and 
electrical engineers, 24, Martin's Lane, Cannon Street, E.C.—Mr. 
G. H. J. Hooghwinkel and Mr. W. A. Brown have dissolved 
partnership. Communications with regard to debts should be 
3 to Anthony Brown & Hooghwinkel, Ltd., 24, Martin's 

e. 

MACHINE TOOL ANE ENGINEERING ASSOCIATION, LTD.— 
Meeting December 3rd, at Connaught Rooms, W.C. 2, to hear an 
account of the winding-up from the liquidator, Mr. H. G. 
Williams. 

CONNOLLY BROS., LTD. Blackley, Manchester.—First meeting 


of creditors and contributories, November 13th, at Carey 
Street, W.C. 


LIGHTING AND POWER NOTES. 


Aberdeen.— YEAR’S WorKING.—The annual accounts for 
the year ended July 31st, 1919, show that the total expenditure was 
£65,306, compared with £58,502 the previous year, and the total 


income was £107,996, compared with £102,546 for the previous 


year; thus leaving a gross profit of £42,690, of which £14,129 was 


written off as interest on mortgages, loans, &c., while £21,025 was 
relegated to the sinking fund, and the remaining net revenue of 
£7,537 was carried to the reserve fund. The value of the sinking 
fund to date is £216,430, while the reserve fund now stands at 
£58,086. The total numbers of unita generated in 1918 and 1919 
respectively were 20,276,880 and 19,815,610, while the total units 
sold were respectively 17,408,147 and 16,368,054. The quantity 
unaccounted for was, during 1918 and 1919 respectively, 499,560 
and 549,718, or 2:46 and 2°77 per cent. The number of consumers 
was increased during the year by 161, making a total of 3,821 at 
the end of the financial year. The total H.P. of motors connected 
amounts to 18.684, an increase of 1,829 H.P. during the year. The 
number of heating and cooking utensils hired out has increased by 
123, making a total of 1,721. There are now 12 gub-stations in 
operation. Two new boilers were put in commiesion in November 
last. One of the Green economisers has been renewed. The 
brickwork of Nos. 7 and 8 boilers is being entirely rebuilt. A 
second 5,000-kw. turbo-alternator was due for delivery early in 
September, and a new 1,000-Kw. converter has been erected in the. 
engine room of Ferry Hill station, making its total converting 
capacity 4,000 Kw. The increased costa, amounting to £6,804, are 
due to increased price of coal and increases in wages, taxes and 
materials. | 

Accriugton.— Fal UR Or SUPPLY.—At the busiest hour on 
Saturday there wasa complete failureof thesupply. The Electricity 
Committee held an inquiry into the failure on Monday, and found 
that it was due primarily to the poor quality of coal avail able for 
the generation of steam; it was intimated that steps had been 
taken to prevent a recurrence of the mishap. uu 

Having regard to recent electrical breakdowna, it is stated that 
the local cables have been connected with the cables of Rawtenstall. 


Aldershot.—PRicEs.— The B. of T. has authorised the 
U. D. C. to increase the charge for electricity up to 10d. per unit. 
for a period of two years after the war. | 


Annfield Plain (Co. Durham).—LicHTING ScHEME.— 
There is a proposal afoot to borrow £17,700 for the purchase of an 
electric lighting undertaking, to replace gas for public lighting. 

Aspatrla.— E. L. снеме. — The U. D. C. has decided to 


consult a qualified electrical engineer as to the advisability of 
establishing electricity works in the town. 
Sean 


Athy (Co. Kildare). — E.L. Вонеме. — Mr. 
MacEntee, M.P., Belfast, has been appointed consulting. electrical 
engineer for an electricity scheme. The Bishop of Killaloe haa 
appointed him in a similar capacity for an electric lighting scheme 
in Ennis, Co. Clare, which is to be carried out at an expenditure of 
£ 4,000. 


Australia, — BENDIGO. — YEAR’s Worxkinc. — The 
receipts from Eaglehawk municipal electric light works during 
the year amounted to £1,737, and the expenditure to £ 1,454, 
leaving acredit balance of £283, which ia considereu highly satis- 
factory, as the price charged to consumers is only 7d. per unit, and 
no extra charge has been levied to meet the higher prices for 
materials.— Zhe Age. 


Balliarobe (Co. Galway).— E. L. ЅснемЕ,— The local 
Committee is perfecting ascheme for the electric lighting of thetown. 


Bandon.—E.L. ScHEME. — The work of installing a 
public electric lighting system for the town has been entered upon, 
and will be completed as quickly as possible. 


Bierton.—E.L. ScHEMB.— The P.C., whilst not deciding 
to adopt the Public Lighting Act. has undertaken to canvass the 
residents, with the view of ascertaining what prospective consumers 
of electricity will guarantee to take, the object being to obtain a 
supply of current from Aylesbury. 


Bodmin.—E.L. ScHEME.—4A private company, with a 
capital ol £5,000, is being formed to establish E.L. works in the 
town. The consulting engineer and manager is Mr. H. E. Hill. 


Bryn-mawr.—PRov. Оврев.—Тће U. D. C. has decided 


to join with the Blaina Council in applying for a prov. order 
for electric lighting. 


Burnham-on-Sea.—STREET LicHTING.—The U. D. C. has 
accepted the tender of the E.L. Co. for public lighting at £3 10s. 
per 50-С.р. lamp for six months. 


cardiff.— STREET Ілонтіхо. Full lighting in the 
streets is now resumed, the electrio lamps being used to their 
utmost capacity” in the business thoroughfares. Business 
premises and places of amusement have resumed their pre-war 
display of special frontal illumination. 

Docks EsTATE SUPPLY.—After prolonged discussion the Cor- 
poration has been granted powers to enter the Docks Estate to 
supply, without payment of wayleaves, electrical energy to indus- 
trial establishments. 


Cavan.—E.L. ScugwE.—It has been decided to form a 
private E.L. and P. Co., with & capital of £1,000, and install an 
electric lighting system, at an estimated cost of £5,700. The 
balance required is to be borrowed. 


Chesterfield.—ExTENsrONsS. — The T.C. has approved 
of a draft agreement to supply electricity to the Chesterfield Tube 
Co., Ltd., at the pre-war rate, plus the extra charges for materials 
and wages. The mains are to be extended to supply Whittington. 
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Ceylon.—H vDRo-ErEgorRIC Scueme.—It is reported that 
there are 18 sources which, if dammed and tapped, would yield 
approximately 500,000 H.P. Since the present demand for power 
is only 60,000 to 70,000 H.P., it is suggested that only the Laxapana 
and 1 rivers be harnessed, as they would supply about 
200.000 H.P. 


Chobham.—PusLic Ілонтімо. —А ег receiving a report 
from the Committee which had discussed with the representative 
of the Woking E. S. Co., Ltd., the question of publio lighting by 
electricity, it has been decided that the cost (£1,000 for lamps and 
£5 a year for maintenance per lamp), is prohibitive, and the 
question has been postponed sine die. 


Cleator Moor.—E.L. ScHEME.—The U.D.C. has decided 


to engage a qualified electrical engineer to advise on the laying- 
down of electrical plant for public and private lighting. 


Continental.—ITALT.— Large hydroelectric undertakings 
are projected in the Province of Ombria in Italy. It is intended 
to build two large reservoirs, one on the River Salto,jat Baize di 
Santa Lucia, capable of holding 81,000,000 cubic metres of water; 
and the other on the River Turano, at Petescia, of a capacity of 
132,000,000 cubic metres. Besides subsidiary works and installa- 
tions of local interest, two generating stations will be built, one 
utilising a waterfall at Collestatte 150 metres high, and ianother 
at Cervara, 65 metres high, capable of yielding 106,421 H. P. 
together. The works are estimated to cost 70,660,000 lire, of 
which about one-third is intended for the subsidiary works, &c. 

FRANCE.—The scheme for the electrification of the lines of the 

Compegnie des Chemins de Fer du Midi embraces the whole of the 
company's network, save the Bordeaux-Cette section. Up to 1916 
the lines converted were those from Lourdes to Pierrefitte, Tarbes 
to Bagnères, Lannemezan to Arreau-Cadéac, and Perpignan to 
Villefranche. The lines under conversion in 1914 included all the 
sections from Pau to Montréjeau. The outbreak of the war stopped 
the several works, which were nearing completion. The whole of 
these lines are to be ready for traffic by the end of 1921, 
which is about the time when the company hopes to resume 
possession of its hydroelectric stations requisitioned by the State. 
The most noteworthy of these are the Soulom station, near Pierre- 
fitte, and the Eget station to the north of Arreau. The former was 
one of the first built by the compeny, and draws its power from 
falls of 180 to 240 metres in height. It yields an average 
power of 10,000 H.P., rising to 21,000 H.P. in exceptional periods. 
The average power of the Eget station is 20,000 H. P., rising 
exceptionally to 35,000 H.P. 
б COPENHAGEN.—The management of the municipal electricity 
supply works has asked the Town Council to approve an ex- 
penditure of £120,000 for the extension of the worke and the 
transformer plant, and £161,000 for the acquisition of & turbo- 
generator and boilers, for the new works at tne Kalvebodstrand. 
At the same time proposals were submitted for a further exten- 
sion of the works so as to be ready for the development which 
is expected after the abolition of the rationing system. 


Darwen.—BuLk SuPPLY.—The Corporation has made 
application to the Lancashire Electric Power Co. for terms for a 
supply of electricity. | 

Dublin.—Prick INCOREASE.— The E. S. Committee has 
aaked the Council to sanction an application to the B. of T. for 
permission to increase the price of energy for lighting by id. per 
unit. 

Fellxstowe.— DIESEL ENGINES. — We are informed by 
the Diesel Engine Users' Association that the Felixstowe branch of 
the Suffolk E.S. Co., which uses Diesel engines to generate elec- 
tricity, has been granted exemption from the provisions of the 
Household Fuel and Lighting Order, 1919, in the matter of 
supplies to consumers. 


Hindley—Price INCREASE.— Тһе U. D. C. has increased 
the price of electricity by 50 per cent. for lighting and heating from 
October lst. For connections a minimum charge of £1 towards 
the cost of service cable is to be levied, together with an additional 
sum of 68. for each yard in excess of two yards required on the 
premises. 


Hull.—MrER SHoRTAGE.—lt is stated that 300 pro- 
spective consumers are waiting for connection, as the Corporation 
is unable to procure meters for them. 


Leeds.—PRicR INCREASE.—It has been decided to make 
a minimum charge of 2s. 6d.. plus 60 per cent. (or 4s. in all), for 
lighting. | 

Leominster.— E. L. Scueme.—The Parish Council has 


ecided in favour of a scheme for electric lighting. The energy 
will be obtained from Hereford. 


Limerick.—Price INCREASE.—The charge for electric 
lighting has been raised by 3d. to 1s. per unit. 


London.—STEPNEY.—It is reported that the annual 
accounts for the year ended March 31st, 1919, show a total 
income of £175,834, and an expenditure of £110,154, i. e., an 
increase of about £25,000 on the income and about £6,000 on the 
expenditure ; $19,012 was peid as interest on loans, £24,999 was 
written off as repayment of loans, leaving a profit of £22,245. 
The total capital then employed was £689,528, of which £664,860 


bad been borrowed from the L. C. C. and others; £18,350 had been 


provided from revenue, and £5,344 from meters and service lines. 


STOKE NEWINGTON.—During the war house services for non- 
war purposes were laid only in oases where the applicants paid the 
cost thereof. It is now proposed to refund to such consumers the 
coat of their services, amounting to a total of £515. 

An increase of 25 per cent. upon present charges for electricity 
is to take effect as from the close of the September quarter. 


Londonderry. — LIGH TIN Restrictions. — The Cor- 
poration has notified electricity consumers that during the 
winter, between the hours of dusk (or interior lighting time) and 
6 p.m. (excepting Saturdays and Sundays), the power demand 
must be reduced by &n amount equivalent to the lighting demand ; 
that window or outside lighting must be abandoned ; and that not 
more than 50 per cent. ordinary lighting is to be permitted in 
private houses and hotels and by other consumers. 


Louth.—PRoPosED E. L. ScHEME.—' The Arrota Electric 
&nd Accessories Co. intends to float an auxiliary company, to carry 
out the installation of electrical equipment for lighting, power, and 
heating, if the canvass of the town gives evidence that there will 
be enough consumers to warrant the undertaking. 


Millbrook,—LoAN.—Application has been made to the 
M. of H. fora loan to finance the new lighting scheme. 


Oswaldtwistle.— E. L. ScHEME.—The B. of T. will not 
entertain the application for a prov. order for a new electric supply 
undertaking, pending the decision of Parliament on the Electricity 
(Supply) Bill. 


Portrush (Co. Antrim).—E.L. SHEMuE.— The B. of T. 
has been asked to sanction the electric lighting scheme. 


Pembroke (Co. Dublin), — PRICE INcREAS8E. —The 
U. D. C. has decided to increase the electricity charges from 744. to 
8d. per unit for lighting, and by id. for cooking, heating and 
power. 


Pontefract. — Mains. Extensions. — The R.D.C. has 
decided to raise no objection to the use of overhead mains by the 
Yorkshire E.P. Co. for transmission of energy from the Castleford 
boundary to New Fryston. 


St. Albans.—PRICES.— The Chamber of Commerce has 
decided to support the protest of the T.C. against the proposed 
increase in the charges for electricity by the North Metropolitan 
E.P. Distribution Co., amounting to 100 per cent. on pre-war prices. 
rs па is to be sent to the В. of Т. and the National Chamber 
0 e. 


Stratford-on-Avon.—PRICES.— The T.C. has referred 
back to the Committee for further consideration & recommenda- 
tion not to agree to the application of the Electricity Co., Ltd., 
for permission to increase the charge for electricity for lighting, 
which is 8d. per unit, but to agree to the charge for power being 
increased from 34, to 41d. per unit, and that all increases granted 
during the war be allowed to remain in force until March 31st, 
1920, when they will be reviewed. 


Thirsk.—SrREET LiGaHTING.—The U. D. C. has accepted 
the tender of the E. L. Co. for public lighting at 178. 6d. per lamp 
for 765 hours, plus 28. 6d. each for renewals and repairs. 


Tuam.—New ScHEME.—The electric lighting scheme 
of this town is nearing completion, and will be in full swing for 
the winter lighting of the town. 


Tullow (Co. Carlow).—E.L. ScREME.—In connection 
with the scheme for electric lighting, a meeting was held at which 
Dr. J. Tennant-Byrne, representing the Bureau of American 
Manufacturers, of Westland Row, Dublin, explained that his 
engineer, Dr. Paul Негісһ, would meet the Tullow Electric 
Lighting Committee to advise on the cheapest and best plan for the 
lighting of the town by electricity. 


Wigan.—NEw INSTALLATION.— The B. of G. has decided 
to havethe E.L. installed at the Billinge Institution at an estimated 
cost of £3,150. 


TRAMWAY AND RAILWAY NOTES. 


Australia. — MELBOURNE. — After entirely satisfactory 
triala with & complete electric train on August 26th last, 
the Railway Commissioners announced that the system would 
be inaugurated on the Sunday following. Electrification of the 
line provides for an average speed of 21 miles per hour, as 
against 16 miles per hour by steam trains, and the journey from 
St. Kilda to Melbourne will be reduced to nine minutes. A five- 
minute service will be run during the busy portions of the day, 
but in the slack times a 12-minute service will be maintained. 

The Commissioners are now considering an all-electric service 
on the Essendon line. In order to complete this, new plant will 
have to be installed in the Newmarket and Middle-Brighton sub- 
stations.— Zhe Age. | 

SyDNEY.—The report says the earnings increased by £245,060, or 
12°30 per cent. over the previous year, while the loss of revenue 
due to the pneumonic influenza epidemic is estimated at £160,000.. 
The working expenses increased by £247,464 over the previous year, 
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and now amount to 82°71 per cent. of the earnings. Increases in 
wages meant an additional outlay of £51,454; differences between 
civil and military pay, £15,899 ; and increases in cost of coal and 
other materials, €£75,U'!8. А total increased revenue of £95,000 was 
collected from the increases made in the tramway fares in August, 
1917, and in November, 1918,— /nduxtrial. Australian and Mining 
Standard, 


Birmingham.—PnoPosep Fare INcREASE.—[In conse- 


quence of concessions to tramway employés, & proposal to revise 
tares is under consideration. 


Bradford.— The Tramways Committee proposes to try 
the experiment of having someone in attendance at the central 
termini at the busy times of the day, to provide change for 
intending passengers, in order to facilitate a quicker loading-up of 
the cars. 


Branston.— I IO HT RAILWAVY.— The R. D. C. has approved 
a scheme for a light railway in Nocton Fen, 


Continental. — Вест м. — The question of the electrifica- 
tion of the Belgian rullway network, which has been 
under consideration for a number of years, Seeins to 
be about to be practically realised. During the war 
the Belgian Government nominated а Commission to 
examine this inportant propiem. The advent ot the 
armistice enabled the Corninissjon to continue its labours on 
the spot. It was, however, superseded by a newer and 
stronger Comunission, to whose deliberations M. Mazen and 
Mr. Dawson, French and English railway experts, were 
invited. At the outset, this Coninission decided to defer 
consideration of a comprehensive scheine pending the realisa- 
tion of sume most urgent works, and m particular the elec- 
trification of the Brussels to Antwerp line, at the same time 
choosing à system of electrification most suitable as а basis 
for future expansion. For the section, 44 kilometres in length, 
from Brussels to Antwerp, a line of heavy tratlic, апа touching 
nuportant localities, it was decided to adopt the direct 
current, high-tension system at 2,400 volts, transmission 
apparently underground for most part, but overhead in the 
stations. The works are to be taken in hand almost пише- 
diately, for the invitations for tenders are said to have been 
issued, and the works, it is attirmed, will be begun at the 
beginning of the coming year. The cost of the conver- 
sion is put at 5,000,000 fr. for the electric works alone, sup- 
pleinentary works needing à further outlay of 10,000,000 fr. 
l'Industrie Electrique. 

The Brussels tramway employes returned to work on Octo- 
ber 2156, after being on strike since the 12th. The companies 
have recognised the men's unions. 

FRANCE.—A mass meeting of employés of the Metropolitan 
Railway, on Monday, passed a resolution to cease work unless 
their claims for an increase in wages from 12 to 15 francs a 
day, а better pension scale, and more liberal annual holidays 
are granted. Omnibus and tramway employés have declared 
themselves in sympathy with the Metropolitan workers. 

Owing to a strike, it is reported, Boulogne is without tram- 
cars and lighting. 

Irity.— It has been decided to 
Biella Railway, and the works are expected to be 
completed in the course of next year. The pre- 
liminaries have also been begun for the electrification of the 
Novara-Varallo line. The electric conversion of the railway 
lines connecting the ports of Genoa and Alessandria is expected 
to be completed by 1922. The section Genoa to Roneo has 
siready been converted, and the remaining sections—Roneo- 
Novi-Tortona-Voghera—have now been taken in hand. 

The Società della Tramvia J.ucca-Pescia-Monsummano is 
getting out plans for a new line from Ponte all'Abate to 
Pracando. The projected electric conversion of the Pisa to 
Pontedera tramway is to be forth with realised, the difficulties 
standing in the way of the undertaking having been over- 
come. 

The electric railway from Terni to Forli which the Società 
Mediterranea is building (as a subsidiary to the Rorne-Flor- 
ence-Bologna railway) has been completed as far as Umber- 
tide, the halt before Forli, thus linking up Todi and Perugia, 
and will be shortly working. The power wil be drawn 
fron the Nera Montaro station near Terni on the 
Nera river. The section between Umbertide and Forli will 
cross part of the territory of Uinbria, Tuscany, and the 
Romagna, and is to be the subject of a 'conference called bv 
the Syndic of Perugia, with the object of providing a direct 
link between Ancona and Leghorn hv means of the projected 
Gualdo-Tadino-Ponte S. Giovanni-Perngia-Chiusi-Siena rail- 
way. Should the latter be omitted from the Government's 
next building programme, Perugia will probably build an 
electric tramway link with Chiusi, to serve its own particular 
interests.—L'Elettricista. 

Considerable significance in connection with the Italian 
Government’s scheme of electrification of Italian rail- 
ways is attached to the formation of the Società 
Elettrica Interregionale at Milan. This company has been 
launched with a subscribed capital cf 2,000,000 lire, which will 
shortly be increased tenfold. Its programme is declared to 
be the production, purchase and sale of electric energy, and 
particularly its distribution to working electric undertakings, 
and the supply of electrical energy for railway, tramway, and 
river traction. It mav also work, for itself or third parties, 
the electrical parts of the undertakings i in question. Its capital 


electrify the Santa 


is stated to have been wholly found by six of the largest 
Italian electrical companies, viz., the Elettrica Negri (Genoa), 
the Idroelettrica Cisalpina (Milan), tbe Ligure Toscana di 
Elettricità (Ieghorn), the Dinamo, the Società Anonima Im- 
prese Elettriche Conti, and the Edison (Milan). This сош- 
pany 1s the first of its kind created in response to the Govern- 
inent's wish, when framing its railway electrification 
plans, that private electric companies should assist in the 
realisation of its programime.. According to l’Blettrotzcnica, 
the new company contemplates constructing a long H.T. 
transiuission line, which, linking important Alpine generating 
stations with others in the Apennines, will end at Leghorn, 
with a branch towards l.iguria, and transverse lines running 
from North to Middle Italy. Thanks to this line, compensa- 
tion will be afforded for the relative barrenness ‘of the two 
districts; but, given the diverse powers of the undertakings 
in the north and middle of Italy, it will only be by joining up 
with the future great coal mining schemes foreseen for 
Tuscany, that the Government's programme can be coim- 
pletely “achieved. 

Spain.—The first section of the Central Metropolitan Rail- 
way of Madrid, which has been under construction for three 
years, was opened to the public recently as announced in 
our last issue. ‘The concession obtained by the company 1з 
for four lines, totalling about 14 kim. (9 miles), the complete: 
north-south section being about 4 km. in length. There 1s 
a good trainway system in the city owned and operated by 
the Societé Générale de Tramways Electriques en Espagne, 
with its headquarters at Brussels, but the services run are 
held to be insufficient to meet the requirements. The railway 
scheme is based on that of the Métropolitain Railway at Paris. 
Ihe tunnels are of concrete, and double tracks are laid 
throughout. The station platforms are 60 m. (197 ft.) long, 
and are constructed as nearly as possible to street level. The 
maximum gradient of the lines, which follow the routes of 
the streets as nearly as possible, is 4 per cent., and the 
minimum radius of any curve is 100 m. (328 ft.). "The ralls, 
sleepers, chairs, car bodies, machines, id materials for the 
shops at Cuatro Caminos are of Spanish production; copper 
bonds, cables, car motors, and trucks, and electrical accessories 
are from the U.S.A. The estimated cost of the Norte-Sur 
line was 8 million pesetas (£300,000), of which 979,231 pesetas 
was for the superstructure and 1,640,000 for the rolling stock. 
The actual cost is probably in excess of this. À company 
supplies D.C. іп bulk to the railway concern. It was s estimated 
that for 650 cars daily in each direction, or 1,898,000 car km. 
per annum, the energy consumption would be below 35 watt- 
hours per ton-km. Assuming an average loaded weight of 
24 tons per car, the annual consumption would be 1,594,320 
KW.-hours, which at 0.08 peseta would equal 127,545 pesetas 
per annum. The Madrid Tramway Co. generates power at 
0.06 peseta per KW.-hour.—The Times Engineering Supple- 
ment. 


London.—ST. PaNcRas.—Lieut.-Col. J. W. Pringle, 
B. of T. Inspector, has presented his report on the accident at 
St. Pancras on August 16th last, when a tramway car overturned, 
two persons being killed and 20 injured. The conclusions arrived 
at by the Inspector are :— 

That there is evidence to show that the hand and magnetic 
brakes were in working order, if they had been properly used, when 
the accident took place. That the speed developed on the journey 
towards the compulsory stopping place was higher than that 
authorised, /.е., 16 miles an hour. That the magnetic brake was. 
in all probability, not utilised early enough to check the speed of 
thecar and bring it to & standstill at the required point. "That, 
eventually at least, owing to mismanagement, by an over forcible 
use of the hand brake in conjunction with the magnetic brake, 
locking of the wheels resulted, which caused derailment on the 
sharpest part of the curve, and the subsequent overturning. It is 
possible that, if the wheels had not been locked, the car might 
have kept the rails. The accident illustrates the danger, especially 
with worn and shallow flanges, which are nowadays inevitable 
from travelling over much worn rails, that is likely to arise from 
speeds higher than those authorised, if over hasty and forcible 
applications of the hand and magnetic brakes are made. The 
attention of motormen should be called to this point, and to the 
necessity for observing speed restrictions. In respect of the com- 
pulsory stopping place in Great College Street, the place assigned 
for the car to come to rest is in front of the actual post, i.e., on the 
curve. The reason for permitting cars to pass the post before 
coming to a standstill, to give the motorman a better view of 
traffic in Crowndale Road, ie not an adequate reason. The dead 
stop should be made before the curve commences, and the present 
practice should be altered accordingly. The superelevation on the 
curve in question is not enough to justify a speed of 8 M.P.H., and 
4 M.P.H. should be substituted. 

L.C.C.—The L.C.C. Highways Committee is of opinion that 
the services rendered duringthe recent railway strike by motormen, 
conductors, and certain other tramway employés. should receive 
special recognition. and has decided to grant a period not exceeding 
two days’ leave, with pay. The cost of the proposal would be 
approximately £9,000. 

It is proposed to obtain for Greenwich power station a spare 
alternator and rotor, which can be installed on the bed-plate of 
either of the three existing seta in the event of a breakdown, at 
a cost of £22.500. 

The scheme for extending the tramways, at a cost of £8,000.000, 
which was put before the Council on Wednesday by the Highways 
Committee, will be considered next week. 
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Application ік to be made to Parliament іп session 1920 for the 
removal of limitations in respect of the use of the tramways in 
Tooley Street between Bermondsey Street and Joiner Street. 

TRAFFIC CoNTROL.—In the House of Commons on Wednesday, 
last week, Sir Eric Geddes announced that the report of the Select 
Committee on London traffic had been considered by the Cabinet, 
and it had been decided that allquestions of traffic in the London 
area would be dealt with by the Ministry of Transport, and an 
Advisory Committee on the lines of the recommendations of the 
Select Committee would be appointed to advise and assist the 
Minister. This Committee would include representatives of the 
Ministry of Transport, Board of Trade, Home Office, Ministry of 
Health, and the London County Council, probably with an 
independent chairman. 

ACCIDENTS.—An omnibus and a L.U.T. tramcar collided at 
Acton on Thursday morning last week. The tops of both vehicles 
were badly damaged, and a conductor was hurt. 

Traffic on the Piccadilly tube railway was held up for half-an- 
hour on Thursday last week, owing to a man falling under a 
train. 

At the rush hour on Tuesday morning, last week, a coach, owing 
to a broken axle, became derailed at Earl's Court, on the Piccadilly 
tube, causing a complete stoppage. , 

In Brentford, at a point where the tramway lines are being 
relaid, a steam wagon on Saturday last collided with a L U.T. 
tramway car. The latter was knocked off the rails intu the 
excavated roadway, and was damaged, but remained upright. 

UNDERGROUND RAILWAY.—The Associated London Underground 
Electric Railway Companies have sent several of their chief officials 
to the United States to investigate the latest methods of electric 
traction in use there. 


-Newcastle-npon-Tyne. — Рвороѕер TRAMWAY ENTEN- 
sions.—An important scheme of tramway extension is embraced 
in the report of the Parliamentary Committee of the Corporation 
with respect to the proposed Bill to be introduced in the ensuing 
session of Parliament. Ten new tramways are proposed, two new 
tramroads, and ten new omnibus routes. Some of the new tram- 
ways are local connections between existing tramways, intended to 
provide alternative routes, and to ease traffic upon several main 
thoroughfares, but other proposed extensions will, if adopted, open 
out several neighbouring areas. Other powers sought in the Bill 
are powers to run omnibuses outside the city area. It is proposed 
that powers of acquisition of'the Tyneside Tramways and Tram- 
roads Co. should: be sought: it is no part of the proposal to derogate 
from the rights of purchase of the local authorities whose areas 
are traversed by the Tyneside T. and T. Co., though it may be 
necessary to ask Parliament to extend to 42 years the period 
specified, at the expiration of which the local authorities can 
exercise their powers of acquisition. It is proposed to seek power 
to enable the Corporation to enter into, and to carry into effect, 
agreements with any company, or person, to supply electrical 
energy for power purposes from the Corporation tramway mains 
where there are no other existing and available mains, and, after 
notice to the electrical undertakers (if any) in the district, to afford 
the latter an opportunity of themselves effecting the suppiy on 
terms equally favourable to the purchaser. It is further proposed 
to teke power to light, or to supply electrical energy for lighting, 
all routes traversed by Corporation tramways, whether within or 
without the city boundary, and for that purpose to enter into 
agreements with the public lighting authorities for the teveral 
areas traversed. 


Nottingham.—AccIDENT.—Two women were injured on 
Saturday in jumping from a running tramcar. А heavily-laden 
car ran backwards a considerable distance before its progress was 
arrested. 


Portsmonth,—PnRoroskp Fare INCREASE.—In conse- 
quence of the recent award of the Court of Arbitration, granting 
tramway employés a wages increase, it is proposed to increase the 
fares, which have not been raised during the war, by 50 per cent. 


Rhondda,—SrRIKr.— The strike of tramwaymen bas 


been settled by the local company agreeing to reinstate a driver 
who was dismissed for running his car before schedule time. 


Salford. FARES.—It is announced that there will be no 
Increase in fares until early in the new year, when the position 
will be reviewed, 

OMNIBUS SCHEME.—At a meeting of the Parliamentary Trust 
Committee on. October 21st, it was decided to promote a Bill in 
Parliament to secure powers, inter alia, to run motor-omnibuses 
to relieve the tramway congestion and to afford better travelling 
facilities to and from outlying parts of the borough. 


Sonthend-on-Sea.— LoaN.—The T.C. is to apply to the 
B. of T. for a loan of £31,500 for a new car shed and light-railway 
extensions. The T.C. has also decided to supply energy for driving 
pumps at the Thorpe Bay pumping station, at a cost of £305. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—Following discussion in the Australian Press 
relative to the possibility of manufacturing telephone instruments 
And apparatus in that country, between the general secretary of 
the Postal Electricians" Union and the P. M. G., the latter dismissed 


the matter by stating that it was quite possible to manufacture all 
instruments and equipment in the Commonwealth, but that at the 
present time it was much cheaper to buy in the open market. 


Automatic Telephones.—The largest automatic tele- 
phone installation so far installed in Ireland has just been com- 
pleted at the works of Messrs. James Mackie & Sons, Ltd., Albert 
Foundry, Belfast, by the Belfast branch of the Automatic Telephone 
Manufacturing Co., Ltd., Liverpool, for inter-departmental com- 
munication. The equipment is designed to accommodate a hundred 
lines, and is exactly the same in construction as the large auto- 
matic exchanges recently installed for the British Post Office in 
several large towns in England. The exchange mechanism is con- 
tained in а cabinet, and at Messrs. Mackie’s each telephone has a 
number of two digits, so that the dial has to be turned twice for 
each number required. 


Belgium.—1t is announced that the telephone service 
between London and Brussels was reopened on the 27th inst., the 
charge for three minutes’ conversation being 88. 


Cable Beacon. Removed during the war, the telegraph 
cable beacon indicating the position of the cable to Germany has 
been re-erected on the beach at Mundesley, Norfolk. 


Cable Delays.—The President of the Manchester Chamber 
of Commerce, last week. addressed a letter to the P.M.G., referring 
to telegraphic delays to and from Egypt, China, and the Far East 
generally, in which he says that reports are reaching him which 
indicate that the general improvement in the service foreshadowed 


by the P.M.G. is not actually taking place. 


China.—American contractors have secured the right to 
install a long-distance telephone connecting Shanghai with Pekin. 


France.—Telegrams from France to England at Press 
rates will now be accepted only between the hours of 6 p.m. and 


9 a.m. 
lelephonic communication between France, Great Britain, 

Luxembourg, the Serre district and Spain, was resumed, without 

restriction, at midnight on Monday, after an interval of five years 


and three months, 


Secret Wireless.—The police have opened an inquiry 
into the secret wireless communications which, it is asserted, are 
passing between Copenhagen and Petrograd. The Bolsheviks in 
Petrograd send daily many wireless messages to Copenhagen. 
The wireless station at the Copenhayen arsenal detected the 


conspiracy, 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Aberdeen. November 27th. Great North of Scotland 
Railway Co. Six or 12 months’ supply of telegraph material, 
Stores Sup2gintendent, 80, Guild Street, Aberdeen. 

Australia. — SVDNEV.— December 19th. ' Metropolitan 


Board of Water Supply & Sewerage.  Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 


Offices of the Board, 341, Pitt Street, Sydney.“ 
City Council. The Electricity Committee has decided to obtain 
quotations in England for two 2,000-Kw. converters for the Castle- 


reagh Street sub-station. 
January 5th. Electric Lighting Departrtont. Outdoor Н.т. 


switchgear (specification 666); air-brake switches (specification 565). 
Electric Lighting Department. Town Hall. — Tenders. 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No. 558.“ 

MELBOURNE. — P. M. G. 's Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 


(September 19th.) 
December 3rd. Victorian Railways. Portable electric welding 


set and accessories. Secretary for Railways, Spencer Street, 
Melbourne.* 

Belgium.— December 19th. The Permanent Deputation 
of Limburg. For the concession for the distribution of electrical 
energy for lighting and power purposes in Limburg. The specifica- 
tions and plans may be consulted up to December Ist at the offices 
of Prof. Gillon, 99, Rue des Flamands, Louvain, 


Bolton.—November 11th. Electricity Committee. Опе 
8,000-KW. turbo-alternator, with condensing plant, four water-tube 
boilers. (October 17th). 


Bradford. November 15th. Tramways Department. 
General stores. Mr. R. H. Wilkinson, Tramways General Manager, 
7. Hall Ings. 

Dublin.—November 11th. Great Northern Railway Со. 
(Ireland). 12 months’ supply of electric fittings, cable, wire and 
carbons, &c, (See October 24th.) 

Egypt. — ALEXANDRIA. — November 15th. Egyptian 
Postal Administration. General stores for 12 months, including 
several electrical items.“ 
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Enniskilien.—December 1st. Sligo Leitrim & Northern 


Counties Railway Co. 12 months’ supply of electric telegraph 
material. The Secretary, Enniskillen. 


Kettering. November 18th. U. D. C. Electricity Depart- 
ment, Cooling tower and foundations. (See this issue.) 


Leeds.—November 18th. City Council. Single-phase, 
2,000 and 6,600 volts, and Scott-connected transformers, 14,000 
K.V.A. capacity ; also transformers required during a period of two 
years. (October 24th.) 

London.—HaAMPa3TEAD.—November 3rd. B.C. Tenders 
from November 20th, 1919, to March 31st, 1920, for oils for the 


electricity station, and removal of ashes, clinker and boiler refuse. 
(October 24th.) 


Great, Western Railway. November 10th. One year's supply of 
stores, including telegraph instruments and apparatus, electric 
wires and cables, &c. (See this issue.) 

Manchester.—November 11th. Tramways Committee. 
Special track work. Mr. J. M. McElroy, General Manager. 


Prestwich. November 7th. U. D. C. Electric lighting 
at Town Hall, Bent Hill. Mr. 8. Н. Morgan, engineer, Council 
Offices. 

Portumua (Galway).—Noveniber 10th. Electric Supply 
Co. One 50-H.P. gas engine and suction plant; one 30-Kw., D.C. 
generator and motor- booster; storage battery, switchboard, line 
material, kc. (See this issue.) | 

New Malden (Surrey).—November 11th. The- Maldens 
and Ooombe U.D.C. Two 15-в.н.Р. electric motors, and two 4-in. 
D MEN pumps, at Kingston Vale pumping station. (See this 
iesue. 

Rhondda.—November 5th. U. D. C. Electricity Depart- 
ment. Two sets of sub-station switchgear. (October 17th.) 


South Africa.—JoHANNESBURG.—December Ist. Muni- 
cipal Council. Опе 500-Kw. converter, and alternatively, one 
750-Kw. converter, for one of the suburban tramway sub-stations. 
Specification No. 114.* 

January 8th. Municipal Council. Copper wire, cable insulators 
and steel poles (Contract No. 548). Specification from Town Clerk, 
Municipal Offices, Johannesburg.— B. of T. Journal. 


Tunbridge Wells.— Electricity Department. One 750 to 
1,000-Kw. turbo-alternator, surface condenser and pumps, wet-air 
filters, piping, economiser, induced-draught fan and engine, and 
extensions to switchboard, &o. (October 24th.) 

Wakefield.—November 8th. Electricity Department. 


Coke for the Corporation electricity works, Calder Vale, for a year. 
City Electrical Engineer, Old Town Hall. 


“А оору can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 
Australia.—SypDNrEY. — Municipal City Council. Accepted: 


Switchgear for the power house, £138,491.—8tandard Waygood Hercules, Ltd. 


Edluburgh.— The Electric Lighting Committee, after 
consideration of the 16 tenders received for turbo-alternators for 
the new power station at Portobello, has decided fb accept the 
tender of Messrs. Brown, Boveri & Co., at £106,618, this being the 
lowest. The three lowest tenders submitted were from Swiss firms. 
Sir Alexander Kennedy stated in his report that if the Committee 
wished to consider a tender from a foreign firm he had every con- 
fidence in recommending, on technical grounds, that the tender of 
Messrs. Brown, Boveri & Co. be accepted. If, on the other hand, 
the Committee desired to put aside the tenders from foreign firms, 
he would recommend that the tender of Mesars. C. A. Parsons and 
Co., Ltd., at £174,075, should be accepted. A letter was submitted 
from the Assistant Secretary of the Board of Trade suggesting ‘‘ the 
desirability of stipulating, so far as practicable in all contracts 
placed, that the goods to be supplied shall be of United Kingdom 
manufacture.” In view of the terms of the letter, a list of the 
tenders received was supplied to the Board of Trade, and Sir 
Alexander Kennedy and the Town Clerk had a meeting with the 
Assistant Secretary of the Board on the subject. The Assistant 
Secretary stated at this meeting that the circular sent out by the 
Board did not contemplate any such enormous differences between 
foreign and British tenders as existed in this particular case, and 
that the Board could not insist upon the Corporation accepting a 
British tender in view of such figures, unless it felt it proper to 
do so on general grounds. Mesars. Brown, Boveri & Co. said that 
their tender was based on a rate of exchange amounting to 24 f. 
for a pound aterling. They stipulated that should there be any 
variation in this rate of exchange their tender price should be 
modified proportionately. They also stipulated that, in the event 
of import duties being imposed by this country in connection with 
machinery or apparatus of the class included in the contract, the 
amount of such duties should be paid by the Corporation as an 
extra to the contract. 

A Daily Express representative interviewed Mr. Watlington, 
of Measrs. Dick, Kerr & Co, Ltd., with regard to the 
matter. Mr. Watlington stated that the explanation could be 
summed up in two words: economic conditions, Over here, in 
addition to the burden of taxation, we had enormous increases in 
wages, in the cost of raw material, and in standing charges. There 
was also a marked decreass in output, as well as a general desire 
to work shorter hours, 


According to Press reports, at the Council meeting held on 
Tuesday the Convener of the Committee said that the foreign offer 
involved & saving of £70,000, and they oould not pay & premium 
of this amount for a machine of British manufacture, The Board 
of Trade had established the fact that the British competitors were 
unable to reduce their estimates, Sir C. Parsons, one of the com- 
petitors, had stated that even without any profit, he could not 
look at the foreign offer, and he intended to post particulars of the 
contract where his workmen could read them in his works. 

The Council adopted the recommendation to accept the tender of 
Mesers. Brown, Boveri & Co. 


Government Contracts.— The following contracts were 
placed during September, 1919 :— 


Inpia Orrice: STORE DEPARTMENT. 


Alternator.—Siemens Bros. Dynamos Works. 

Apparatus.—Marconi's Wireless Telegraph Co., Ltd. 

Balancers, &c.—Bruce Peebles & Co. 

Control bcard.—British Westinghouse E. & M. Co., Ltd. 

Cable.—F. Smith & Co., Ltd., Callender's Cable and Construction Co., I. id. 
Condensers.—Automatic Telegraph Manufacturing Co., Ltd. 

Copper wire.—Elliotts Metal Co., Ltd. 

Copper tubes.—Muntz Metal Co., Ltd. 

Cooling tower.—Worthington-Simpson, Ltd. 

Generators.—English Electric Co., Ltd. 

Generating set.—Lancashire Dynamo, &c., Co., Ltd. 

Receivers.—Elliott Bros., Ltd. 

Switchboards.—Crompton & Co., Ltd. 

Switchgear.—British Thomson-Houston Co., I. td. 
Telephones.—Peel-Conner Telephone Manufacturing Co., Ltd. 
Telephone extension.—Automatic Telegraph Manufacturing Co., I. id. 
Transformers.—British Westinghouse t & M. „ Ltd. 
Trucks.—Leeds Forge Co., British Electric Vehicles, Ltd. 
‘Tubes.—Stewarts & Lloyds, Ltd., British Thomson-Houston, Co., Ltd. 
Wire.—Shropshire Iron Co., Whitecross. Co., Rylands Bros. 


Post Orricx. 


Telephone apparatus.—British L.M. Ericsson Manufacturing Co., Ltd.; Siemens 
Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Battery boxes.—British L.M. Ericsson Manufacturing Co., Ltd. 

Cable brackets.—Bullers, Ltd. 

Telegraph and telephone cable.—British Insulated & Helsby Cables, Ltd.; 
Connolly's (Blackley), Ltd.; Johnson & Phillips, Ltd.; Siemens 
Bros. & Co., Ltd.; Union Cable Co., Ltd. 

Dry cells.—Siemens Bros. & Co., Ltd. 

1. lanché cells.—Siemens Bros. & Co., Ltd. 

Telephone cords.—Peel- Conner Telephone Works, Ltd.; Phoenix Telephone & 
Electric Works, Ltd.; Siemens Bros. & Co., Ltd. 

Ducts.— Sutton & Co.; J. Woodward, Ltd.; T. Wragg & Sons, Ltd. 

Insulators.—Bullers, Ltd. 

Lamps for telephones.—General Electric Co., Ltd. 

Distribution cable plugs.—Siemens Bros. & Co., Ltd. 

Steel poles.—F. Morton & Co., Ltd. 

Pulley weights.—Phoenix Telephone & Electrical Worke, Ltd. 

Solder.—British Insulated & Helsby Cables, Ltd. 

Insulator epikes.—T. Parish & Son. 

Insulator spindles.—T. & W. Lench, Ltd. 

Stay swivels.—Bullers, Ltd. 

Telephones.—Phoaenix Telephone & Electrica! Worke. 

Bronze wire.—T. Bolton & Sons; Shropshire Iron Co., Ltd.; F. Smith & 
Co. (incorporated in the London Electrical Wire Co. and Smith's, 

td 


Flame-proof wire.—Macintosh Cable Co., Ltd. 

V. I. R. wire.—H. W. Smith & Co., Ltd. 

Laying conduits (short lengths continuous). — Birmingham and district: J. F. 
Hodge & Co. 

Laying ducts.—Gateshead (Durham Road): J. A. Ewart, Ltd. 

laying ducts and pipes.—Yoker: G. P. Trentham, Ltd. 

Laying pipes and troughing.—King's Road, Chelsea: J. Mowlem & Co., Ltd. 

Telephone Exchange equipment.—Milnsbridge : Siemens Bros. & Co., Ltd. 

Telephone Exchange equipment § extension.—Victoria, S.W.1: Peel-Conner 
Telephone Works. 

Wireless installations.—Abu Zabal (Cairo). Egypt. wireless station; Leafield 
(Oxfordshire) wireless station: C. F. Elwell. 


Crown AGENTS FOR тик COLONIES. 


Line material, insulators, &c.—Bullers, Ltd. 
Iron tubular В poles.—Siemens Bros. & Co., Ltd. 
Copper line wire.—Shropshire Iron Co., Ltd. 


Pustic Worxs (IRELAND) 
Belfast district, electrical works and supplies: A. Stevenson. 


Salford. Tramways Committee. British steel pinion 


wheels and gear wheels, £595. British Hele-Shaw Patent Clutch 
Co., Ltd. 


Sontherid-on-Sea.—T.C. :— 
Six tramcars.— The Brush Electrical Engineering Co., Ltd. 


Primary Power in Argentina.—The results of the 
census of industries of the Argentine Republic, taken June Ist. 
1914, have recently been issued as Vol. VII of the Third National 
Census. A chapter is devoted to motive power, and the accom- 
panying table, compiled from statistics given in the Electrical 
World, indicates the distribution in prime movers. The total 
number of undertakings furnishing electricity is 305, with a capital 
of $290,353,114 :— 


Internal- 
Bteam. Electricity. combustion. 
]ndustry. Units. Н.Р. Units. в.р. Units. Н.Р, 

Foods... .. 1,952 106,648 3,420 34,865 1,888 18,869 
Building ma- 

terials гз 767 29,729 1,453 10,949 520 3.369 

Metallurgy ... 195 6,250 1,301 8,165 411 3,151 
Chemical  pro- 

ducts $65 89 2,252 240 2,261 25 348 

Printing eas 20 244 727 2,498 37 816 

Textiles өз 65 4,980 279 8,415 28 1,633 

Electric power 569 352,848 — — 202 25,227 

Other industries 1,168 15,094 2,592 22,586 374 3.399 

Total  .. 4,058 518,054 10,013 84,790 3,565 56 318 
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FORTHCOMING EVENTS. 


Society of Technical (Birmingham Branch).—Friday, October 

Sist. At the Chamber of Commerce, New Street, Birmingham. At 7 p.m. 

Leeture on The Problem of Transport,“ by Prof. F. W. Burstall, M.8o., &o. 

Junior Institution of Engineers.—Friday, October 81st. At 89, Victoria 
Street, 8.W. At 7.80 p.m. Social evening. 

Electrical Power Engineers' Association (Derby and District Section. 
Saturday, November 1st. At 8.50 p.m. At the Grand Hotel, Leicester. 
Open general] meeting. ‘ 

Friday, November 7th. At 7.30 p.m. At King's Café, Derby. Supper 
and social. | 
f Technical Assistants’ Association.—Saturday, November Ist. At 
Anderton’s Hotel, Fleet Street, Е.С. At 8 р.п. Paper on Тһе Problem 
of the Heating and Cooking Load, by Mr. Fells. 

- Royal Institution of Great Britain.—Monday, November 8rd. At5p.m. 
At Albemarle Street, W. General meeting. 

Institution of Civil Eogineers.—Tuesday, November 4th. At Gt. George 
Street, B. W. At 5.80 p.m. Inaugural address by the President, Sir John 
Purser-Griffith. 


Liverpool Engineering Society.— Wednesday, November 5th. At the Royal 
Institution, Colquitt Street. At 8 p.m, Inaugural address by the President, 


Mr. J. H. Gibson, O.B.E. 

Institution of Electrical Engineers (South-Midland Centre).— Wednesday, 
November 5th. At the Grand Hotel, Birmingham. Re-union dinner. 
Reception 6.80. Dinner 7 p.m. 

„ Dsnamicables."— Wednesday, November 5th. At 6.46 p.m. Dinner at the 
Trocadero Restaurant. 

Chervteal Society. — Thursday, November 6th. At Burlington House, 
Piccadilly, W., at8 p.m. Ordinary scientific meeting. 

Technical Inspection Association.—Friday. November "th. At the Royal 
Society of Arts, John Street, Adelphi. At 7.30 p.m. Paper on The 8pec- 
troscope in the Science of To-day,” by Prof. Baly, F. R. S. 


— — — — — 


NOTES. 


Church Struck by Lightning.—During the storm on 
October 27th, St. Margaret's Church at Ormesby, near Yarmouth, 
was struck by lightning. Stones and other material from the 
tower were brought down with the vane and flagstaff, and the 
leaden roof was pierced. In the vestry stonework was displaced 
and surplices were soorched. The ropes in the belfry were 
destroyed and & wheel was displaced, but the bells escaped 
injury. Thunder and lightning were accompanied by & heavy 
fall of hail.—7Ae Times. 


End of the War in France.—4A French official decree 
has been promulgated, fixing October 24th as the date for the 
cessation of hostilities. This has a bearing on various important 
interests. 


Bradford Electricians’ Wages.— The local branch of the 
Electrical Contractors' Association has informed the employés, 
who applied for an increase amounting to over £2 above pre-war 
rates, that it considers this a national matter, and cannot deal 
with it locally. 


Institution and Lecture Notes.— Electrical Power 
Engineers’ Association (Derby and District Section).—An open 
general meeting will be held to-morrow afternoon at 3.30 p.m., at 
the Grand Hotel, Leicester, when important matters will be dis- 
cussed. Electrical men connected with private plant and the 
mining industry are invited to attend. 

Institution of Electrical Engineers.—The opening meeting of 
the session 1919-20 will take place at the Institution of Civil 
Engineers, Great George Street, Westminster, S. W., on Thursday, 
November 13th, at 6 p.m., when the President, Mr. Roger T. Smith, 
will deliver his inaugural address. As in the past, light refresh- 
ments will be served at 5.30 p.m. 

Association of Mining Electrical Engineers.—At the annual 
meeting, held at Edinburgh on October 25th, office bearers were 
elected as follows :—President, Mr. C. A. Caslow, Levan, Fife ; 
vice-presidents, Dr. W. M. Thornton, Newcastle, and Mr. C. F. 
Alexander, Nuneaton ; treasurer, Mr. A. Anderson, Wishaw. The 
luncheon was attended bv a distinguished company, including Sir 
John Cadham, Principal Laurie, and Mr. W. E. Hird, chairman of 
the Local Centre of the I E. E. The first gold medal awarded 
by the Association was presented to the most successful student of 
the year, Mr. Gray, South Wales. 

The West of Scotland branch of the Association resumed the 
winter session meetings in the Royal Technical College, Glasgow, 
on October 18th. Mr. Frank Anslow, the new president, in the 
course of an address, said that it was more difficult to obtain plant 
for collieries than for any other purpose, & fact which was not 
without influence upon the small output obtained at present. An 
examination of a number of collieries on behalf of the authorities 
revealed what had long been known to many of the members, that 
the existing steam-raising plants were extremely wasteful. While 
admitting that it might be to the well-being of the country as a 
whole to have a Government-controlled and standardised supply of 
electricity, he thought it would be a mistake to ignore the factors 
which might have an adverse effect on the supply of power at 
collieries. The modernisation of our colliery plants electrically to 
suit the power available would test to the utmost the ingenuity of 
all concerned. 

Belfast Association of Engineers. Last night Mr. A. Brown 
delivered hie presidential address. The following items are included 
in the programme of the session :— 


November 20th.—“ Fuels," by Prof. Н. Wren, 

December 18th.—*'' Wireleless Communications in the War,“ by Major R. 
Stanley. 

January 15th, 1920.— Ship Riveting,” by Mr. A. J. Lewis. 

February 19th.—‘‘ The Ultimate Constitution of Matter," by Mr. W. C. 
W 


ard. 
March 18th. — Development of the Belfast Harbour," by Mr. T. S. Gilbert. 
April Sth.— Annual general meeting. 


Souxp-RANGING.—Before the MANCHESTER LITERARY AND 
PHILOSOPHICAL SOCIETY on October 218%, Prof. W. L. Bragg read 
a paper on Sound-Ranging.” A sound, said Prof. Bragg, apread 
from the point where it originated as a spherical oone moving with 
constant velocity. If it was intercepted by three or more stations 
whose positions were accurately known, and if the time intervals 
elapsing between its arrival at the stations were measured, а simple 
construction would give the position of the source of the sound. 
The French made experiments with sound-ranging in October, 
1914, and showed that it was feasible, and the British Army was 
encouraged by their success to send an experimental sound-ranging 
section to the front. This section started operations in October, 
1915. The original section became a training school for officers and 
men. Each section had six microphones spaced along a base 
opposite the German front line. The microphones were connected 
to a chronographic instrument at a central headquarters, and when 
the sound reached each microphone it sent an electric signal 


` recorded by the instrument. In front of the base there were two 


observation posts so placed that the sound reached them a few 
seconds before it reached the miorophones. This gave time for an 
observer at the post to press а key which started the recording appa- 
ratus at headquarters. By studying the record the time intervals 
could be measured and the position of the gun plotted on the map. 
There were between 30 and 40 sections along the front. They could 
locate batteries between 10,000 and 15,000 yards away with & mean 
error of about 50 yards. Each seotion sent in about 1,000 results 
in the year. The greatest difficulty was caused by adverse winds. 
PRIVATE ELECTRIC PLANT.—At the opening meeting of the 
winter session of the BIRMINGHAM AND DISTRICT ELECTRIC CLUB 
recently, reference was made in a paper, by Mesers. C. M. Walter 
and R. G. Marsh, on private electric plant to the growing tendency 
among suburban householders to install small electric plant. They 
were thus becoming more and more independent of municipal 
supplies. p 
ELECTRICITY IN AGRICULTURE.—Dr. W. E. Sumpner, Principal 
of the Birmingham Municipal Technical School, lectured on " The 
Generation and Application of Electricity to Agriculture and 
Industry,” on the 15th inst., at the University of Birmingham, 
under the auspices of the University and Workers’ Educational 
Association. He pointed out that there was a commercial company 
near Gloucester which was engaged in utilising devices for the 
production of н.т. electrical discharges for the intensive production 
of crops. There were two possibilities in the application of elec- 


‘tricity to agriculture; one was to transmit power considerable 


distances, so that it could be used for agricultural machinery ; but 
the other method, if it were done on a large scale, was more 
important, as jt meant the improvement of crops. Success appeared 
to have been attained by means of electrical discharges over fields 
in which crops were growing ; increases of from 80 to 40 per cent. 
had been obtained. Discussing the application of electricity to 
industry, Dr. Sumpner urged that the use of electricity meant 
economy ; it was an ideal adjustment of the gearing between the 
engine and its work ; the general characteristic was that the old 
industry was not displaced, but was increased, and electricity 
developed at the same time. He emphasised the importance of 
electric power which could do its work at а distance. Mr. R. A. 
Chattook (electrical engineer, Birmingham Corporation electricity 
supply department) presided. | 

WIRELESS DEVELOPMENT.—The development of wireless iele- 
phony and the importance of the research work carried on in 
this connection at the University of London were dealt with by 
Prof. J. A. Fleming in a lecture delivered at University College, 
on October 22nd. He described in detail the thermionic oscillator, 
the first form of which he had himself invented, and the three- 
electrode valves now chiefly used. The great point about the wireless 
telephone was the absence of the distortion found in the ordinary 
telephone—the sound was sharp and short. The wireless telephone 
was particularly suitable for work in connection with airships and 
aeroplanes, and it had now been adopted as the regular means of 
communication on the London-Paris aeroplane service. In a recent 
flight, perfect speech| had been maintained with Kenley until 
communication was picked up with France. Radio-telephonic 
speech could now be maintained from an aeroplane with stations on 
land 150 miles away, and miniature telephone exchanges could be 
established on aeroplanes so that they could speak to each other as 
well as to land stations. | . 

The lecturer described an experiment which had been tried in 
March in order to ascertain with how little power speech could be 
transmitted across the Atlantio, as a regular thing. The experi- 
ment, which was conducted by engineers of the Marconi Co., was 
between Ballybunnion (County Kerry) and Cape Breton, Nova 
Scotia. They only transmitted one way. The object was not at 
all on the same lines as that carried on in the United States in 
1915, when by the use of a tremendous battery, communication 
was established between Arlington (Virginia) and Paris. 

The experiment, which lasted 10 or 12 days, was carried on 
during the day time, not at night, when exceptionally favourable 
conditions for long-service work occurred. The hours sel 
were 10 o'clock in the morning to 1 o'clock, during which it 
might be expected people would want to speak. A pair of generating 
three-electrode valves were employed, with a third valve for 
modulating the current to speech form. The power was supplied 
from a 34-Н.Р. alternator, which supplied current at 12,000 volts 
to the oscillator valves. The aerial wave current was 16 amperes 
and the wave length 12,000 ft. The receiver was a set of valves 
in cascade, At a distance of 1,800 miles the speech was quite 


. good enough to be well understood, though for regular work, to 


overcome interferenoe from more powerful stations, more power 
would have to be employed. It was now possible also to дебес the 
direction of an aeroplane or airship. 


~ 
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The whole of this great development in the detection of electric 
waves and the enormous advance in the sensitiveness of our means 
of detecting them, had sprung out of researches begun in the 
laboratory of University College so far back as 1904. 


NIAGARA FALLS.—The monthly meeting of the DUBLIN ROTARY 
CLUB took place on the 20th inst., the President (Mr. Alfred Fannin) 
in the chair. The chief item of the evening was an address by 
Mr. F. A. F. Fitzgerald on the development of electrical power 
from Niagara. Mr. Fitzgerald had spent the last 25 years in 
Niagara Falls City, during which time he had been actively engaged 
in the development work which formed the matter of his address. 
He described the various difficulties which had been overcome by 
the skill and pertinacity of the engineers, and summed up the 
results down to date—namely,the utilisation of about 300.000 H. P. in 
the manufacture of aluminium, carborundum and graphite, in addi- 
tion to the distribution of considerable power to the tramways, light - 
ing, and other utilities of the surrounding district. On the Canadian 
side there is a popular movement towards the taking -over of 
Niagara's productive power by the State. 


Gas FuEL.—Mr. C. Carrington Barber, works engineer, 
Birmingham Corporation gas works, Saltley, is the new president of 
the MIDLAND JUNIOR Gas ASSOCIATION, which opened its session on 
Saturday last at Birmingham. In his presidential address, Mr. 
Barber strongly urged the need for conservation of fuel. In the 
past, he said, it had been the custom of those engaged in the gas 
industry to regard electricity as their competitor, but he thought 
that, in the future, the generation of electricity and the production 
of gas ‘vould be a joint industry. If we were to obtain the most 
out of our coal resources, then coal would be carbonised, and the 
gas converted into electrical power, and the by-products, which 
to-day were lost at the power stations, would be recovered. 


Appointments Vacant.—Ticket and general traffic clerk 
(£140) for the Exeter Corporation tramways department; mains 
foreman for the Farnworth U.D.C. electricity department ; 
principal of Wolverhampton Corporation Technical School (£750) ; 
shift engineer (728.) for the Whitehaven Corporation electricity 
department ; testing assistant and fitter for Torquay Corporation 
Electricity Department; city electrical engineer (#700) for the 
Port Elizabeth (S.A.) Corporation Electricity Undertaking. See 
our advertisement pages to-day. 


Educational —MANCHESTER UNIVERSITY.—An appeal 
is being made to industrial concerns for funds to meet pressing 
needs for development in various departments, including the 
scientific and engineering department, and in advanced training 
and research. 


Inqulries.— Makers of Fox's cement for insulators аге 
for. 


New Fluorescent Screens for Radioscopy.— According 
to & note recently presented to the French Academy of Sciences, 
Messrs. P. Róubertie and A. Nemirovsky have succeeded in replacing 
barium platino-cyanide for fluorescent screens by the tungstates of 
magnesia. The new screens, which are insengitive to physical and 
atmospheric agents, give a white luminescence, and the radio- 
scoped body shows up black. This greatly facilitates examination, 
and it is thought it may be possible in future to photograph, even 
by the kinematograph, the images thus obtained.—Zec/aical 
lteriew. 


An Electric Thlef-Catcher. — By means of what the 
Marylebone magistrate described as a clever device, Detective 
sergeant Lawrence arrested a man whom he accused of steal- 
ing a wallet from his overcoat pocket. Lawrence attended the 
&yinnasium of the Ministry of Pensions at Lancaster Gate, 
and left his wallet in the coat pocket when he went in for 
treatment. Before he left, however, he attached an electric 
wire to the wallet, a battery being at one end and a loud 
buzzer at the other. He had been gone for only a short time 
when the buzzer sounded, and immediately he returned to his 
overcoat to find a man standing near by in amazement. The 
man was charged with the theft. 


Industrial Conncils.—4A meeting of representatives of 
the electricity supply undertakings, both of local authorities 
and companies, and of Trade Unions representing employés 
in the electricity supply industry, was held at the Employ- 
ment Exchange, Bristol, on Monday, October 27th, for the 
purpose of forming a District Council for the areas of Here- 
fordshire, Gloucestershire, Somersetshire, Wiltshire, and a 
strip of Devon (including Barnstaple, Ilfracombe and Lynton) 
in connection with the National Industrial Council for the 
electricity supply industry set up under the Whitley Report. 

Representatives were present from the undertakings in tlie 
following towns:—Bristol, Bath, Cheltenham, Frome, Glou- 
cester, Salisbury, Swindon, Taunton, and Weston-super-Mare, 
and the following Trade Unions were also represented: 
National Union of General Workers, Electrical Trades Union, 
Workers’ Union, Amalgamated Society of ‘Toolmakers, Amal- 
gamated Society of Gas, Municipal and General Workers, 
Amalgamated Society of Tramway and Vehicle Workers, and 
the National Union of Enginemen. Mr. G. Smith, of the 
Ministry of Labour, was also present. 

The constitution setting out the functions and conduct of 
business of the District Council which had been circulated 
was approved and adopted. "The officers elected to serve on 


the Council were :—Hon. chairman, Mr. H. Faraday Proctor; 
hon. vice-chairman, Mr. G. W. Betteridge (district secretary 
of the Gas and Municipal Workers); joint hon. eecretaries, 
Mr. Thos. Н. Gait (Bristol Corporation Electricity Depart- 
inent), Mr. A. Hawker (local secretary, Union of General 
Workers). The oiticial address of the Council is: The Elec- 
tricity Department, The Exchange, Bristol. 


Diesel Engine Users’ Associatlon.— Members and others 
interested in the work of the Diesel Engine Users’ Associa- 
tion met at dinner at the Connaught Rooms, London, W.C., 
on October rd. In proposing the toast of the Diesel 
Engine Users’ Association," Sir Frank Heath, K.C.B., secre- 
tary to the Department of Scientific and Industrial Research, 
referred to the proposal that an Association should be formed 
to carry oup research work on liquid fuels for Diesel and 
semi-Diesel ОП engines under the Government scheme for in- 
dustrial research. Не understood the whole question had been 
discussed and considered at the meeting of the Diesel Engine 
Users’ Association, which had been held that day. Sir Frank 
Heath emphasised the fact that this was an association of 
users. In dealing with the fuel probleim, if the user and the 
fuel producer could combine and obtain an interchange of 
knowledge, then of necessity success would be far more easily 
attainable. Йе noted with approval that it was the intention 
of the Association to invite the co-operation of fuel producers 
and oil-engine makers in connection with research work for 
fuel oils best suited to their purpose. He assured the mem- 
bers that his department of the Government would be pleased 
to assist them in this matter in a substantial way. The Fuel 
Research Board was now working on the question of treating 
coal in such a manner as to produce a fuel oil suitable for use 
in internal-combustion engines, and he thought that the work 
which it was carrying out ought {о be of very great assistance 
to the Diesel Engine Users’ Association. 

Mr. Napier Prentice, A.I.E.E., president, responded for the 
association. Muajor.-Gen. Sir G. K. Scott Monerieff, K. C. B.. 
N. C. M. G., C. I. E., referred to the possibilities of oil production 
from the shale deposits in West Norfolk. Adiniral Sir Edinond 
Slade, K. C. I. E., K.C.V.O., referred to the large area of oil- 
bearing country in Persia as equivalent in extent to the whole 
of France and Germany together, and generally to the possi- 
bilities of oil prod&ction in the British Empire. He considered 
that the absolute importance of economy in consumption 
would necessarily lead to a great extension of the use of in- 
ternal-combustion engines in maritime practice. Mr. J. L. 
Major spoke on the subject of tar ails, and referred to the 
large demand for creosote for other than fuel purposes. Mr. 
Charles Day and Mr. Guy Petter gave soine interesting intor- 
mation concerning the Diesel and semi-Diesel engine indus- 
tries. Among others who attended the dinner were Sir George 
Beilby, F. R. S., Mr. Alexander Richardson, M.P., Mr. C. Н. 
Wordingham, C.B.E., Mr. Michael Longridge, Mr. John 
Belliss, Dr. W. R. Ormandy, Prof. J. S. S. Brame, Mr. E. Н. 
Cunningham Craig, Mr. H. W. Robinson, &c. 


Locomotive Drivers’ Wages.— A special meeting at Leeds 
last week of the Society of Locomotive Engineers and Firemen, 
of which Mr. J. H. Bromley 1s secretary, made the following 
demands: — Rent allowance of 78. 6d. а week, in addition to 
wages. Yearly bolidav, with pay, of 14 davs—after six 
months! service. Allowance of an extra day for working on a 
Bank Holiday. Enginemen, motormen, assistant drivers, fire- 
men, and electric train men, if put on new work owing to ill 
health or defective sight caused by their employment, to be 
paid not less than before. If the Rent Restriction Act is re- 
pealed and house rents raised, it is said that the claim for rent 
allowance will be pushed forward, irrespective of the national 
programme. It was decided to take up a definite stand on the 
question of lodging away from home, and to refuse to under- 
take journeys which involve this practice. 


Pathological Effects of Electricity.— The knowledge of 
the ш effects of electric currents has been extended 
by the experience gained during the war, and the information 
collected shows the desirability of the close co-operation of the 
electrician and the doctor to improve methods of diminishing 
the dangers associated with the use of electric currents. It 
is suggested in Germany that an electro-hygienie laboratory 
should be founded for investigations in this field. Referring 
to the use of charged fences during the war, it 1s stated that 
the applied voltage of 1,000 volts proved to be fatal in some 
instances and quite harmless in others. An important factor 
is the preparedness for a shock, and a contact that would be 
fatal to an unexpectant victiin might be relatively harmless 
ir he had been adequately warned. This is borne out bv ex- 
periments made on cats. In other experiments carried out on 
animals it was possible to demonstrate differences in the effects 
caused by direct and alternating current, the former giving 
simple shocks, whereas the latter consistently produced typical 
epileptic symptoms. Very often the victims of shocks are 
only apparently dead, and immediate and correctly applied 
artificial respiration max restore life. The effects of electric 
shocks are classified under numerous headings, and it is 
pointed out that the length of time taken for symptoms to 
appear, and their time of duration, vary greatly from case to 
case. A number of unusual cases of injuries due to electricity 
in different forms that occurred during the war are described 
in Elektrotechnik und Maschinenbau.—Technical Review, 
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Stopping Runaway Tramcars.— As we go to Press, we 
have received the following letter from Mr. W. G. Stuart, of 
Trethomas, Mon.:—To-day’s news describes how two 
women have been very seriously injured through leaping from 
a runaway tramcar at Nottingham. The incident brings to 
шу mind a very simple and ettective method of checking the 
speed of any " two-inotor car which is out of control on a 
down grade owing to defective brakes or skidding wheels. 

Every motorman's instruction book should refer to this 
niethod, which 1s as follows :— 

First: Knock out the canopy circuit-breaker. 

Second: Pull reversing lever to reverse position. 

Third: Move controller arm to first parallel“ notch. 

‘The result 15 to cause one inotor to become a generator 
driven by the momentum of the car. ‘This machine, being 
connected in parallel with the other, causes it to run as a 
motor, but, owing to the reversing lever having been thrown 
" back," the pair of wheels driven by this motor will revolve, 
or tend to revolve, in a direction opposite to that of a car 
descending a hill. 

Of course, the car will not reinain stationary, but will make 
а series of short runs, slowing down sufficiently for the brakes 
to be applied i£ they will now work, or allowing passengers 
to safely jump olf, or else the car may reach the foot of the 
hill in the manner described. 

If the first parallel notch does not give sufficient check, 
number two notch may be tried, but if carried too far there 
will be a very severe jolt, and extremely heavy stresses set up 
in gears, &c. 

The scheme works regardless of whether the wheels have 
left the track or trolley jumped off the overhead wire. 


The Eiectricity Supply Bill.— A deputation from the 
Federation of British. Industries consisting of the president, 
Sir Vincent Caillard, Sir Harmood Banner, and Mr. Benja- 
min Talbot, recently met Sir John Snell and other officials 
of the Board of ‘Trade in charge of the Electricity (Supply) 
Bil. The purpose of the deputation was to bring to the 
immediate notice of the Government the opinion of manu- 
facturers, as represented by the Federation, on clause 9 of 
the Bill. 

Sir John Snell said he was aware of the Federation amend- 
ments of this clause, and the Government had already 
tabled amendments which modified the original clause 
in the interests of manufacturers who were desirous of pro- 
viding a supply of electricity for their own use. In the 
original clause no establishment or extension of an existing 
private generating station (i. e., a station providing solely ог 
mainly the supply of the owner) could be carried out without 
the approval of the Electricity Commissioners on the subjects 
of type of current, frequency, and pressure. "The Govern- 
ment had agreed that this was going too far, and accordingly 


the restriction was now only to apply to the establishment’ 


of new generating stations. 

The position of a group of persons wishing to set up a joint 
generating station was discussed. Mr. Benjamin Talbot stated 
that as the clause stood the iron and steel industry would be 
handicapped practically out of existence, as it would mean 
that they would not be able to use their waste energy from 
the coke ovens and blast furnaces, even though they wished 
to utilise this waste energy for the purposes of electric drive 
for their rolling mills. 

Sir John Snell stated that the sanction of a joint generating 
station would be determined by the cost factor. If the 
manufacturers could provide electricity more cheaply than 
the district. undertakers, ‘no body of Commissioners dare 
refuse sanction to the establishment of the private station. 
He thought that in the interests of electrical development 
generally it would be more advantageous for the surplus 
(waste) energy to be sold to the local supply authority, especi- 
ally as during the week-end there would be an excess of 
energy over the normal works requirements. 

Mr. Talbot stated that that opened up the question of the 
inost efficient utilisation of such waste, and it was his present 
opinion, which he hoped to put into practice, that the coke 
oven gas should be stored, and thus be available for the 
general domestic use of heating and lighting in the neigh- 
bourhood. Sir John Snell replied that he was of an open 
mind as to the most efficient method of fuel utilisation, and 
his action on such points would not be those of an electric 
fanatic, but would reflect, he hoped, the spirit of national 
and industrial efficiency. 

Finally, Sir John Snell stated that he felt that Mr. Talbot 
had made out a definite case, and after consultation with 
his colleagues he would be prepared to recommend to the 
Home Secretary the introduction of amendments which he 
hoped would cover the points raised. F. J. I. Bulletin. 

The Bill was, on October 93th, considered hy a Standing 
Committee of the House of Commons, with Sir Samuel 
Roberts in the chair. Clause 9 places restrictions 
on the establishment of new generating stations. It 
provides that it shall not be lawful for any authority. 
company, or person, except a district electricity board, to 
establish a new, or extend an existing. generating station 
without the consent of the Electricity Coninissioners, but this 
restriction shall not apply to the establishinent or extension 
of a private generating station, provided that the owner there- 
of shall comply with any regulations made by the Electricity 
Commissioners as to the type of current, frequency, and pres- 


sure to be used." Mr. G. Balfour moved to omit the worda 
provided that the owner thereof shall comply with any 
regulations made by the Electricity Commissioners as to the 
type of current, frequency, and pressure to be used." "There 
was a danger that the trade and mdustry of the country would 
be hampered by the Bill's provisions. The Home Secretary 
talked very airily, but all that he said was wrong. Mr. 
Hopkinson feared that the Honie Secretary had been misled 
by his technical advisers. Mr. Shortt (Home Secretary), who 
was in charge of the Bill, said he hoped the amendment would 
not be accepted; if it was, the Electricity Commissioners 
would be divested of all power over private generating stations. 
It was essential for the purpose of a cheap and efficient supply 
that the central body should supply as many consumers as 
possible. On a division the ainendment was rejected. 


Reunion Dinner of Signal Co., R.N.D.—4As previously 
announced, tbe association formed at Oxney Bottom is holding a 
reunion dinner on November 5th ; tickets can be had (price 10s. 6d.) 
from Mr. E. A. Gordon, hon. secretary of the Baughvuelyan 
Association, at 9, Finchley Road, London, N.W. 8. 


‚ OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
aiso electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway  Officials.—Aldershot 
U.D.C. has increased the salary of the electrical engineer 
from £400 per annum to £500, with three annual increments 
of £25 to 4575. 

Mr. A. NicuHots МООВЕ, the Newport borough electrical 
engineer, fell off а motor bicycle on Stow Hill, and is suffer- 
ing froin concussion of the brain. He is lying at his residence 
in Stow Park Avenue. 

Mr. AMBROSE FOSTER, present assistant manager of the 
Tees-side tramway system, has been recommended for appoint- 
ment, at 4600 per annum, as manager of the Stockton and 
Thornaby portion upon the inunicipalisation of the system 
taking place in January. The appointment has to be con- 
firmed by the Stockton and Thornaby Corporations. 3 

For the post of tramways manager to the Middlesbrough 
Corporation (which is exercising the right to take over the 
privately-owned system in the borough), Mr. H. G. JENKEN, 
A.M.I.E.E., engineering assistant, Leeds City Tramways, has 
been appointed by the General Purposes Committee at £750 
per annum. Mr. Jeken has held his present position at 
Leeds since 1897. In 1892 he obtained the post of engineer 
in charge to the Yorkshire House-to-House Electricity Supply 
Co., which was subsequently taken over by the Leeds Cor- 
poration. In 1891 he was appointed assistant engineer to the 
Halifax Corporation, and left after three years to take up his 
present position. In 1917 and 1918 his services were loaned 
by the Leeds Corporation to the Government, and he was 
appointed by the Admiralty Labour Department district 
director in charge of the East Riding and Lincolnshire area, 
with a staff of technical officers under him dealing with labour 


: disputes and questions, reports of firms carrying out Admiralty 


contracts, and the installation of labour-saving machinery эп 
shipbuilding and engineering establishments. 

After some discussion, on Monday last, the Middlesbrough 
Council confirmed the appointment of Mr. Н. С. JEKEN as 
tramway manager. 


General.—The President of the Board of Trade has ap- 
pointed Mr. A. R. Duncan to be Controller of Coalinines, in 
the place of Sir Evan Jones, whose resignation was recently 
announced. 

The Times reports that Sir RICHARD- REDMAYNE has resigned 
his post of head of the production branch and technical ad- 
viser to the Controller of Coalmines. 

The Financial Times states that Captain J. PARSONS, who 
has been appointed signal and telegraph assistant to the chief 
engineer, Central Argentine Railway, Buenos Aires, was prior 
to 1915, when he joined the Forces, assistant signal and tele- 
graph engineer of the Federated Malay States Railway. 

In No. 2 of its Bulletin Service, which takes the place of 
the issue of October llth, which did not appear because of 
the printers' strike, the Electrical World of New York says: 
‘“ SAMUEL INSULL has been appointed chairman of the National 
Electric Light Association Committee on Electrification of 
Railroads. М. S. SLtoan will be chairman of the Committee 
on Electrical Resources of the Nation.“ 

Sir Henry ALEXANDER Miers, D. Sc., F. R. S., Vice-chancellor 
of the University of Manchester, has been appointed by an 
Order of Council to be a member of the Advisory Council to 
the Committee of the Privy Council for Scientific and In- 
dustrial Research. 

Huddersfield T.C. has increased the salary of Mr. W. M. 
Wilcox, teacher of electrical engineering at the technical 
college, from £260 to £300 a year; and that of Mr. W. R. 
Bower, teacher of physics and electrical engineering, from 
£322 to 2350, 
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It is stated that Sir J. А. F. ASPINALL has resigned his 
position as a director of the L. & Y. Railway Co. consequent 
upon his appointment as consulting mechanical engineer in 
the Ministry of Transport. | uu 

Captain and Acting-Major H. G. G. CLAREE has relinquished 
his commission in the London Electrical Engineers on account 
of ill-health contracted on active service. | 

Сараш С. А. М. Brown, M.B.E., North Riding Fortress 
Engineers (Electric Lights Company), who was & supernu- 
merary officer of the regiment whilst employed as a general 
staff officer of the third grade, has been restored to the 


establishment of his corps. 
Captain W. P. Diasy, A.M.LE.E, A. M. I. M. E., London 


Electrical Engineers, has been restored to the establishment 
of the Territorial Force (Royal Engineers). Capt. Digby 
received his commission in the London Electrical Engineers 
in May, 1910, and got his captaincy in June, 1916. He was 
borne on the supernumerary list whilst employed under the 
Ministry of Labour. | e m 

Mr. W. R. CoorER has relinquished his position as editor 
of The Electrician, but will continue his consulting practice 
as hitherto at 82, Victoria Street, London, S.W.1. During his 
long occupancy of the editorial chair our relations with our 
contemporary have always been most cordial, and we regard 
his departure from that post with sincere regret. | 

Mr. A. Hutcueson, who has lately resigned from the Falkirk 
Tron Co., Ltd., was recently presented with a suit case an 
technical books by his staff colleagues, and an attaché case, 
clock, and fountain pen by the workpeople, the occasion being 
marked by a tea and concert. For eight years he has been 
the power engineer at the company’s works, and for the last 
six months he was acting as shop foreman of the electric 
cooking and heating department. He leaves to take up а 
partnership in the firm of Messrs. Laird & Brown, electrical 
engineers, of 329, Crown Street, Glasgow. The vacancy has 
been filled by the appointment of Mr. Alexander Macmaster, 
who was for the duration of the war an engineer on one of 
H.M. ships. i with this appointment 18 
that of Mr. James Middleton, late of Messrs. Vickers, 
Ltd., who was on important work on H.M. ships for this 
firm in the Yards of Messrs. John Brown & Co., Ltd., Clyde- 
bank, and takes up his new duties as chief electrician and 
tester in the electrical cooking and heating departinent of the 
Falkirk Iron Co., Ltd. Mr. John Miller has been appointed 
head draughtsman in the same department. He has had many 
years' experience in the design and construction of all classes 
of these electrical appliances, particularly of the heavier type. 
The Falkirk Iron Co., Ltd., are obviously alive to the great 
importance of the future of electricity as applied to cooking, 
heating, and industrial appliances. 


Roll of Honour.—Corporal J. A. DvrroN, M. M., Inniskil- 
ling Fusiliers, who has died from tuberculosis, was formerly 
on the staff of Messrs. Siemens Bros., of Stafford. He was 
discharged as unfit for service in November, 1917. | 

Mr. W. W. BLUNT, who, as already announced, has retired 
from the Westinghouse Co. (Metropolitan-Vickers), was re- 
cently entertained to à farewell luncheon by & number of his 
friends at the Engineers Club, Manchester. The gathering 
was presided over by Mr. J. A. Robertson, of Salford, who 
was supported by Mr. John Taylor, Mr. 8. L. Pearce, Mr. 
Bertram Thomas, Mr. R. Blackmore, and other well-known 
engineers. The Chairman explained that the gathering was 
the outcome of a desire on the part of some of Mr. Blunt's 
friends outside the Westinghouse Co.—including power 
station engineers, marine engineers, and manufacturers—to 
mark the occasion of Mr. Blunt leaving this country to return 
to the United States. On behalf of a large number of sub- 
scribers, the Chairman presented Mr. Blunt with a solid silver 
inkstand and a platinum diamond brooch for Mrs. Blunt. Ín 
reply Mr. Blunt referred to his 93 years' association with the 
Westinghouse Co. and to the general development of electrical 
manufacturing during this period. Apologies for absence were 
received. from Mr. W. W. Lackie, Mr. R. A. Chattock, Mr. 
J. A. Bell, Mr. J. Christie, Mr. Ernest Hatton, Mr. J. H. 
Hamilton, Mr. Arch. Page, and others. 

Lieut. A. Н. DesrorGes, late R.A.F.. has returned to 
Messrs. Siemens Bros. & Co., Ltd., Woolwich, after an 
absence of about three years on active service. 


Obituary.—Mn. F. W. ALLONBY.—The death has occurred 
at Pekin of Mr. F. W. Allonby, electrical engineer, who was 
trained at Windermere Electricity Works. Later he joined 
the staff of Messrs. Vickers, Ltd., of Sheffield, for whom he 
went to South Australia in 1917 to superintend the erection 
of electric light installations. Не afterwards proceeded to 
China, and he died on the eve of his return home. He was 32 
years of age. 

Sim Josera LAWRENCE, Br.—We regret to record that Sir 
Joseph Lawrence, Bt.. passed away suddenly while travelling 
home by train on Friday night last. He was in his 72nd 
year. Sir Joseph was chairman of the Linotype Co. and the 
Manchester Ship Canal Co., and was in the early days in- 
terested in the British. Westinghouse Electric & Manufactur- 
ing Co., Ltd., of Trafford Park. He was в very active worker 
in the interests of patent law reform, and took a prominent 
part in connection with the introduetion and passage of the 
Patents Acts of 1902 and 1907. 


Wills.—The late Mr. Н. C. EDWARDS. retired superinten- 
dent of telegraphs, of Edinburgh, left £9,265. 


NEW COMPANIES REGISTERED. 


O- Ozone Processes, Ltd. (159,675).—Private company. 
Registered. October 16th. Capital, £10,000 in #1 shares. To acquire and 
deal with certain patents and rights relating to the use of ozone and 
chemical processes {ог various electrical, chemical, metallurgical, and com- 
mercial applications, &c. The subscribers (each with one share) are: J. R. 
Quain, 55, Efira Road, Brixton, S. W., electrical engineer; H. J. Wallis, 17. 
Victoria Street, S. W., clerk. Permanent governing director: J. R. Quain. 
Solicitor: B. A. C Redden, 17, Victoria Street, S. W. 


Marconi- Osram Valve Co., Ltd. (159, 787).— Private com- 
pany. Registered October 20th, Capital, £100,000 in £1 shares. Objects: 
10 carry on the business of manufacturers of and dealers in electrical valves 
und other articles, instruments, appuratus and things used in connection with 
wireless telegraphy, and to carry on the business of electrical and general 
engineers, manufacturers of telegraphic works and appliances of all kinds, &c. 
Ihe subscribers (each with one shure) are: H. W. Corby, 2, Berkeley Court, 
N.8, chartered secretary; H. P. Wells, Elmside, Marlborough Hill, 
Harrow, secretary of General Electric Co., Ltd. The number of directors is 
to be either two or four, half to be appointed by Marconi's Wireless Telegraph 
Co., Ltd., and half by the General Electric Co., Ltd. Solicitors : Coward & 
Hawksley, Sons & Chance, 30, Mincing Lane, E.C. Registered office: Osram 
Works, Brook Green, Hammersmith, W. 


Clock Tower Engineering Co., Ltd. (159,818) .—Private 
company. Registered October 21st. Capital, £50,000 in 40,000 7} per cent. 
cumulative preference shares of £l each and 40,000 ordinary shares oí 55. 
each. То carry on the business of electrical and general engineers, elec- 
tricians, engineers, founders, smiths, manufacturers, repairers, cleaners and 
storers of and dealers in aircraft of all kinds, automobiles, motors, &c. The 
subscribers (each with one £l share) are: W. J. Payne, 11, Carlisle Street, 
Soho Square, W.l, designer; F. King, 11, Carlisle Street, Soho Square, W.. 
engineer. The first directors аге: W. J. Payne; Sarah P. Kennedy, Bramp- 
ton Grange, : Huntingdon; and C. H. Parker, Cedarholme, St. Margaret's. 
Qualification, £100. Secretary: С. F. Joseph. Registered office: 118, Victoria 
Street, Westminster, S.W. 


British Scientific Industries, Ltd. (159,768) .—Private 
company. Registered October 2Uth. Capital, £10,000 in £l shares. Objects : 
To carry оп the business of glue-pot dealers, workers in wood, vulcanite, 
rubber, leather, celluloid, and other materials manufacturers of and dealers 
in illuminating apparatus and fittings, Kc. The subscribers (each with one 
share) are: J. Brown, 18, Upper Mill Hill, Leeds, lamp merchant; D. M. 
Colman, Queen Anne's Mansions, S.W.1, member of Lloyds. The firs’ 
directors are: J. Brown and D. M. Colman. Qualification, £500. Registered 
оћсе: St. John's Works, Headingley Station, near Leeds. 


Pinkey & Forster, Ltd. (159,795).—Private company. 
Registered October 20th. Capital, £5,000 in £l shares. Objects: To take 
over the business of electrical engineers and contractors, carried on by R. 
B. T. Ріпксу and К. A. Forster at 11, Princess Street, Newcastle-on-Lyne, 
as '*Pinkey and Forster.” The subscribers (each with one share) are: R. 
B. T. Pinkey, A. XI. I. E. E., &c., П, Princess Street, Newcastle-on-Tyne, elev- 
trical engineer; R. А. Forster, Jl, Princess Street, Newcastle-on-T v ne, 
electrical engineer. The first directors are: B. T. Pinkey, AM. I. E. F. 
&c., and R. A. Forster (both permanent). Qualification, 4400. Secretary: А. 
S. Paris. Registered office: 11, Princess Street, Newcastle-on- 1 yne. 


E. R. Watts & Son, Ltd. (150,703).—Private company. 
Registered October 17th. Capital, £20,000 in £l shares. То carry on the 
business of scientific instrument makers, &c., and to enter into an agre- 
ment with F. C. Watts, G. W. Watts, and J. L. Fearnley. The sub- 
scribers (each with one share) are: F. C. Watts, 123, Camberwell Road. 
S. E., scientific instrument maker; G. W. Watts, 123. Camberwell Road. 
S.E., scientific instrument maker; J. L. Fearnley, 123, Camberwell Road, 
S.E., scientific instrument maker. The first directors are: F. C. Watts, G. 
W. Watts, J. L. Fearnley, and P. L. Watts. The three first named are 
permanent managing directors. Qualification of managing dircctors, EI. ON): 
of ordinary directors, £100. Solicitors; Bolton, Jobson & Yate Lee, 2, Temple 
Gardens, E.C. 


Kartret Engineering Co., Ltd. (159,910).—Private com- 
pany. Registered. October 20rd. Capital, £25,000 in 24,000 7 per cent. cums 
lative preference shares of £l each and 10,000 ordinary shares of 2s. each. 
То take over the business of an electrical and mechanical engineer carri» 
on by V. G. Middleton at 7, Carteret Street, S.W., as the Kartret Engi- 
neering Co.” Agreement with said V. G. Middleton and C. J. Baker. The 
subscribers are: V. G. Middleton, Mirables, St. Lawrence, I. of W., elu- 
wical engineer and contractor, 1,000 preference shares; C. J. Baker, 7. 
Carteret Street, Westminster, electrical and mechanical engineer, 1,000 orli- 
nary shares; H. Bloieid, ‘The Woodlands, 43, Sydenham Hill, S.E.26, gentle- 
man, 1,0% preference shares. First directors: V. G. Middleton, C. J. Bakar, 
W. F. Furse, Harry Blofeld, and Hamilton Blofeld. The said Haminen 
Blofeld may retain office whilst holding 2,000 prefrence and 1,000 ordin. 
shares. Qualification, 1.000 shares. Solicitors: Timbrell & Deighton, ™), 
Cannon Street, Е.С. Registered office: 7, Carteret Street, Broadway, et- 
minster, S. W. I. 


Couzens & Akers, Ltd. (159,819).—Private company. 
Registered October 21st. Capital, £10,000 in £l shares (3,000 preference). 
Objects: To take over as from March 3151, 1919, the business of an elev- 
trical engineer carried on by R. E. Akers at 79, Southfield Road, Edgbaston. 
The subscribers (each with one share) are: E. А. Couzens, Lincoln's lan, 
Corporation Street, Birmingham, engineer ; R. E. Akers, 79, Southfield. Road. 
Edgbaston, Birmingham, engineer. The first directors are: E. A. Couzens 
(governing dircctor), J. W. Mayall, and R. E. Akers (all permanent). Secre- 
tary: J. W. Mayall. Solicitor: O. J. Snow, 2, Bennett's Hill, Birmingham. 


R. J. Corporation, Ltd. (159,757) Private companv. 
Registered October 1th. Capital, £2,000 in £l shares. To carry on the 
business af electrical, sanitary, mechanical, hydraulic, constructional, water, 
heat, light and motive power supply engineers, &c., and to enter into In 
agreement with J. Rose, 1. Jascourt, F. A. Fraser, and F. H. Brewerton. 
The subscribers (each with one share) are: J. Rose, 44, Walden Street, New 
Road, E., chemist; J. Jascourt, 66, Greenfield Street, E.1, chemist, F. Brewer- 
ton, 370, High Road, Willesden Green, N.W., engineer. The first directors 
are: J. Rose, I. Gascourt, F. A. Fraser, and F. H. Brewerton. Qualification, 
£l00. . Solicitors: Boulton, Sons & Sandeman, 21a, Northampton Square, 
E. C. I. f 


E. Russells (Manchester), Ltd. (159,677).—Private com- 
pany. Registered October 6th. Capital, £20,000 in 41 shares. Objects: 
‘To carry on the business of manufacturers of and dealers in asbestos and 
insulating material, dealers in engineers! stores, oil refiners, chemical ard 
dye manufacturers, manufacturers of and dealers in toilet requisiies, powders 
and pills, pitch and tar manufacturers, manufacturers. of and dealers in 
rubber, rubber heels and rubber substitutes, &c. The first directors arc: 
R. Russell, Acres," Middleton, Lancs., manufacturing chemist; and W. 
Stockdale, Davenport Park. Stockport, twine manufacturer. Registered 
office: Lands End Works, Rhodes, near Manchester. 
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Rushmores (1919), Ltd. {159,716 Private company. 
Registered October 17th. Capital, £100,000 in 85,000 8 per cent. cumulative 
participatin preference shares of £1 each, and 150,000 ordinary shares of 
Js. each. Objects: To carry on the business of manufacturers, letters on 
hire, repairers and cleaners of and dealers in searchlights, and lamps of all 
kinds, magnetos, dynamos, sclf-starters, and other electrical devices and 
appliances, &c. The subscribers (each with one ordinary share) are: H. M. 
rgans, 6, Florence Road, Ealing Common, W., chartered secretary; Н. S. 
Hinge, 182, Uxbridge Road, Hanwell, W.7, private secretary. The first 
directors are to be appointed by the subscribers. Qualification £100. Solicitor : 
v d, 16, Friar Street, Reading. 


Electro-Metallurgical Extraction, Ltd. (159,732).—Re- 
gistered October 17th. apital, £30,000 in 21 shares. To manufacture, pro- 
duce, extract, recover, distil, refine, make merchantable, sell, and deal in 
all manner of chemical elements, compounds, products, by-products, and 
residuals, &c., and to enter into an agreement with J. J. Collins. The 
subscribers (each with one share) are: H. l'Anson Jones, 62, London Wall, 
E.C., solicitor; J. Sims, 62, London Wall, E.C., solicitor; C. C. Tarrelli, 62, 
London Wall, E.C., solicitor; W. R. Smith, 6, Lawley Street, Clapton, E. 5, 
solicitor's clerk; E. J. Burrows, 29, Lvndhurst Road, Highams Park, Ching- 
ford, Е. 4, solicitor's clerk; Е. Mitcheuer, 37, Fontenoy Road, S.W. 12, 
solicitor's clerk; S. Humphreys, 19, Richmond Road, N.2, solicitor's clerk. 
Minimum cash subscription seven shares. No directors had been appointed 
to October 16th. Solicitors: Herbert Smith & Co., 62, London Wall, E.C. 


CITY NOTES. 


Addressing the first annual meeting of 
British Internal this company, held in London last week, 
Combustien Mr. R. H. Wheeler said that their invest- 
Engines, Ltd. ments in shares of companies, £127,800, 
represented their holdings at cost in the 
Aster Engineering Co., Ltd., in which they held over three- 
uarters of the issued capital, and the Green Engine Co., 
td., which they held entirely. The Green engine is expected 
to take & foremost part in the great future of aircraft. In 
regard to the position of the Aster Engineering Co., Ltd., 
since they became interested in it its dividend had been 
doubled. That company made the Aster internal combustion 
engine for electric generating sets, electric welding, wireless 
telegraphy, ships' lighting, &c., and it was fully booked up 
with profitable orders for more than a year ahead, and it was 
further developing the manufacture and home and foreign 
markets for its specialities. The works were being enlarged 
as rapidly as possible, and additional machinery was being 
installed. The chairman said that their associated companies 
were pioneers in the development of the internal combustion 
engine for aviation, road transport, and the generation of 
electricity, and they were therefore in a position to take full 
advantage of the great future before the industry. This 
company had developed an agency and trading business which 
would shortly add materially to its income. In this con- 
nection it was proposed to form a separate company which 
would be owned and controlled by this company. 


The directors in their report for the year 
Edison Swan ended June 30th, 1919, show that the profit 
Electric Co., Ltd. was £137,442, plus £50,265 brought for- 
ward, making £187,708. Out of this the 

following payments were made :— 


Interest on both classes of debenture stock ... £18,649 
Armistice wages grant ace -— is eve А . 8,358 
7 рег cent. dividend оп participating preference shares to 
January 318, 1919 "n 7 ids 885 ae vus .. 7,000 
per cent. interim dividend upon ordinary shares, paid 
June 16th, 1919 ae cin : bua - . 11813 


The balance of £146,388 is to be appropriated as follows :— 


Special munitions plant, depreciation TX ... £35,361 
Balance of expenses of issue of preference shares es .... 5,645 
Further 3 per cent. dividend on participating preference shares 
(making 10 per cent. for the year) 185 dia J .. 3, 000 
Dividend of 7 per cent. on ordinary shares (making 10 per 
cent. for the year exclusive of shares issued in May, 1919) 27,755 
Provision for debenture stock sinking fund r tvs . 13,414 
To be carried forward, subject to excess profits duty ... .. 85,176 
A 61,711 
£146,887 


Considering the inevitable dislocation of manufacturing, 
brought about in the change over from war to peace con- 
ditions in the year under review, the directors consider that 
the above results are favourable. The works are fully em- 
ployed, and should continue to be so if no unforeseen circum- 
stances arise. As shown it is proposed to appropriate £35,361 
from profits as depreciation on plant and buildings installed 
for war purposes. The capital expenditure, before providing 
for depreciation, is £39,641, of which £15,013 is in respect of 
additions to land and buildings, and £24,628 to plant and 
machinery. These extensions include an additional gasholder 
of a capacity of 75,000 cu. ft. of gas, together with the neces- 
sary retorts, &c., additions and improvements to the glass 
works, new shops for the manufacture of electrical accumula- 
tors, heating and cooking apparatus, bells and telephones, ad- 
ditions to the electroplating department, and considerable 
extensions of various other departments. 

The company having entered into certain commercial arrangements with 
the Enfield Electric Cable Manufacturing Co., Ltd., a concern with exten- 
sive works at Enfield, a new company has beer formed under the title 
„Enfield Ediswan Electric Cable Works, Ltd., the Edison Swan Co. sub- 
scribing for 50.000 EI ordinary shares therein. 

A provisional agreement has been entered into with Brotherton Tubes and 
Conduits, Ltd., which provides for the subsoription by the Edison Swan Co. 
of 25,000 preference shares of £1 each of the Brotherton Co., and the change 
of name by that company to Brotherton Ediswan Tubes and Conduits, Ltd.” 


October 3186. 


. The above investments will give the Edison Swan Co. direct 
interests in the manufacture of cables, wire, tubes, and con- 
duits, and should materially increase its business in these 
classes of goods, and will prove beneficial in other directions. 
The freehold property in the north of London, acquired for 
the purpose of manufacturing dry cells and batteries, the 
purchase of which was referred to in the directors' previous 
year's report, has since been disposed of at & profit, and the 
manufacture of these articles transferred to the Ponders End 
works. The expansion of the company's business makes it 
necessary that further capital should be provided, and an 
extraordinary general meeting is to be held on November 8rd, 
following the annual meeting, for the purpose of increasing 
the capital. It is proposed to increase the capital of the com- 
pany by the creation of 500,000 ordinary shares of £1 each. 
This will increase the capital to £1,198,307, and if the meeting 
gives approval to the resolution a portion of the new shares 
will be issued at an early date. 


This company announces that, subject to 


Marconi's resolutions which will be submitted to the 
Wireless shareholders of the American Marconi Co. 
Telegraph in general meeting on November 20th next 
Co., Ltd. being approved, they have sold to the 


General Electric Co., of New York, U.S.A., 
the whole of their shareholding in the American Marconi Co. 
at an advantageous price. A new radio corporation has been 
organised in America entitled ''The Radio Corporation of 
Ameriea," which it is proposed will purchase the assets of 
the American Marconi Co. This corporation will have. a 
capital of five million 7 per cent. cumulative preferred shares 
of $5 each and five million ordinary shares without capital 
denomination. The American Marconi shareholders will re- 
ceive one 7 per cent. cumulative preferred share and one 
ordinary share for each $5 share at present held by them in 
the American Marconi Co. An agreement has been entered 
into by Marconi's Wireless Telegraph Co., Ltd., with the 
General Electric Co., of New York, and the Radio Corporation 
of America of a very important, far-reaching, and highly 
satisfactory nature, which provides, inter alia, that the English 
Marconi Co. secures the sole rights for the whole of the British 
Empire and a licence for other parts of the world other than 
the United States of America of all radio patents and inven- 
tions of the General Electric Co., of New York, and the Radio 
Corporation of America, past, present, and future, until the 
end of 1945, which embraces the Alexanderson high frequency 
alternator. The directors of Marconi's Wireless Telegraph 
Co., Ltd., recommend those who hold shares in the American 
Marconi Co. to send their proxies duly executed to: Mr. 
Godfrey C. Isaacs, director, M.W.T. Co. of America, Marconi 
House, Strand, W.C.2. The proxy form will be forwarded 
to them in the course of the next few days accompanied by 
a circular issued by the American Marconi Co. 


Montreal Light, Heat & Power Co.—The Montreal Light, 
Heat & Power Consolidated Co., operating the above company, 
have declared a dividend of 2 per cent. for the quarter ended 
ct The consolidated company have declared 9 
dividend of 13 per cent. for the same quarter. 


Electric Hate Co. of Victoria, Ltd.—The accounts for 
the year ende arch 3lst, 1919, show that the revenue was 
£101,220, against £95,009 in the previous year; the expenditure 
£67,159, against £63,567 in the previous year; and the gross 
profit £34,061, against £31,443. Lamps connected 252,407, 
ugainst 211,746 in the previous year; tramway passengers 
4,898,102, against 4,881,924. The balance to the credit of profit 
and loss account is £32,234 plus £20,923 brought forward, 
making 453, 157, less £14,688 for debenture interest and 
charges. It із proposed to write off loss on realisation of 
obsolete assets £2,618; to put to reserve for estimated liability 
under Federal income tax £1,214 (this is a fresh item); to pay 
on account of arrears of preference dividend £10,500; and to 
carry forward £24,136. The report says: The payment of 
income tax by the company in both this country and Australia 
has become a matter of serious hardship to the company, and 
is engaging, in conjunction with other companies and firms 
trading in Australia, the attention of the directors." Deben- 
ture stock redeemed to date £73,210. The meeting was held 
in London on October 16th. ; 


Buenos Aires Port and City Tramways Co., Ltd.—The 
report for the year ended June 30th, 1918, states that the 
conditions under which the undertaking has been carried on 
by the receiver's representative in Buenos Aires have been 
more unfavourable than during the previous periods, and as 
against surpluses of £9,335 to June 30th, 1916, and £3,810 to 
June 30th, 1917, the year now under review shows a debit of 
4227, after charging the receiver's remuneration for one year 
to December 30th, 1917, only, and without providing for any 
administration expenses of the company (other than audit 
fee), or any interest on debenture debt, or making any alloca- 
tion for depreciation. The accrued amount for administration 
expenses to June 30th, 1918, is £5,800. No scheme of recon- 
struction has yet been proposed for the consideration of the 
debenture stock and bondholders.—Financtal Times. 
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Stock Exchange Notices.—Application has been made o 
the Committee to allow the following to be officially quoted :— 
~ Newcastle-upon-Tyne Electric Supply Co., Ltd.—66;000 ad- 
ditional 5 per cent. preference shares of £l each, fully paid, 
Nos. 1,288,287 to 1,354,286. | 


Claud Hamilton, Ltd.—According to the Financial 
Times the directors recommend a dividend of 74 per cent. 
on the ordinary shares for the year ended April last, also a 
bonus of similar umount, both less tax, that £5,000 be trans- 
ferred to reserve, and the balance, £10,732, carried forward. 
For the previous year the ordinary dividend was the same, 
with bonus of 5 per cent. 


Marconi Wireless Telegraph Co. of Canada.—The ac- 
counts for 1918 show a protit of $138,648. After meeting in- 
terest on advances and appropriating $15,210 for depreciation, 
&c., the credit balance of $195,414 brought down 1s increased 
to $293,781. 


Vera Cruz Electric Light, Power & Traction Co., Ltd.— 
Dividend of 24 per cent. for half-year, making 74 per cent. for 
year; £10,000 to depreciation and reserve account; £28,399 
forward. 


Callenders’ Share & Investment Trust, Ltd.—Dividend 
of 34 per cent., less income tax, for half-year, making 64 per 
cent. for year; £500 їо reserve; £740 is written off preliminary 
expenses and cost of debenture stock issue; £5,603 1s carried 
forward. 


Erinoid, Ltd.—Dividend 15 per cent., less income tax, for 
the year. 10, 284 to reserve, £1,063 forward. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Some of the markets in the Stock Exchange are very quiet. 
Others have more to do than they can cope with. This is 
literally correct. The question of physical possibility (and 
impossibility) comes into play in the oil market, while in 
rubber shares the rush at the beginning of the week was so 
extraordinary that a certain amount of business had perforce 
to be left over to be dealt with on the following day, owing 
to the fact that men have but one head and two hands apiece. 
Industrials of all kinds continue to be high in favour. The 
revised estimates of the national expenditure for the current 
year саше as an unpleasant shock, but everything that indi- 
cates increase of taxation 1s only one more stimulus to specu- 
lation for differences, and to what is euphemistically called 
‘purchases for capital appreciation.” 

In these circumstances, gilt-edged stocks are dulhsh and 
Home Railways stagnant. Districts have gone back to 223}, 
Metropolitans to 25, aud Underground incomes to 934. ‘There 
is no heart in, or hope for, Home Railway stocks. Even 
preferences can be bought at prices that ofler 64 per cent. on 
the money, and investors will not even look at these. Ten 
years or more ago the present writer sat excellently lunching 
with a man as well known as any in the electrical world, and 
with a foresight that subsequent events have justified to the 
hilt, the electrical authority declared that the doom of rail- 
ways was in sight, their place to be taken by that of the 
road. Not a penny of my money will I invest in railway 
stocks," said he decisively. It sounded rather fantastic in 
those days. It sounds almost prosaic and obvious to-day. 
Railways, like excellent lunches, аге passing into things of the 

ast. | 
А Descending from the sublime to the mundane, the Edison 
Swan dividend of ten per cent. and the proposed creation ol 
half a million new shares of £1 apiece have had a good effect 
upon the price. After hardening to 275. bid, the quotation 
eased off to 26s. 3d., and some. of the critics began to hint 
that a more disereet policy would have been to pay a lower 
dividend and to have wiped out part of the £390,000 for good- 
wil, &c. The net profit of £115,400 is £24,000 up, and the 
carry-forward is £11,400 higher at £61,700. The reserve 
fund, however, 18 somewhat scantily treated, and with the 
rapid expansion of business, as exemplified in the need for 
the additional capital, calls for the fortifying as much as 
possible of the balance sheet. Doubtless the issue of new 
shares will be made at a price affording shareholders a bonus. 

Improvement to 29s. in Siemens shares gives point to the 
revived talk of a possible taking-over of the company by the 
English Electric. The rumour, when first started some 
month or two ago, led to a rise in Siemens from 25s. to 
29s. 6d., from which latter price there was a sagging-off to 
. 96s. 9d. until gossip and the quotation revived hand in hand. 
It is now said that the deal has been finally arranged, and 
that details will be out in the course of a few days’ time. 
Electrical manufacturing shares keep very hard, and there is 
market talk of other possibilities materialising that are eutfi- 
ciently good to make such shares worth holding. 

British Aluminium have advanced 146th. Electric Con- 
structions are similarly better. In the engineering group, 
Babcock & Wilcox are quoted 23 ex the rights; this is lower 


on the week. The rights are quoted 15s. premium, and it 
looks as though people are selling the old shares in order to 
take up the new. 

‘Lhe statement of the Chancellor of the Exchequer in regard 
to the national deficit was followed immediately by further 
improvement in cable issues upon which dividends are paid 
free of tax. Western Telegraphs are 7s. 6d. higher, Eastern 
Ordinary 4 points, Globes 10s., Chile shares 2s. 6d., and 
United River Plate Telephones the same. The only fall in 
the group is 4 in Anglo-American preferred. Telegraph Con- 
structions have not moved for weeks past, and at 25 they 
present а very fair investment. Тһе next dividend may not 
be changed, but prospects point to improvement in the fur- 
ther future. Магсоріѕ have been one of the most active spots 
in the Stock Exchange, and at 6 9-16 are the fraction to the 
good. The rise was based on the news that the General 
Electric Co., of New York, had made an offer to the Marconi 
Co. for the American Marconi shares held by the former 
undertaking. American Marconis rose to 35s. before reacting 
to 34s. 3d., and the whole of the Marconi list has been 
strengthened by the incident. 

Electricity supply shares are inclined to be dull, although 
there is no particufar amount of business in them. In the 
foreign Traction group, British Columbia issues are better, 
while Brazil Tractions and the Mexican bonds are lower on 
the week. There has been a reinarkable outburst of activity 
in rubber shares, where the recent railway strike has kindled 
imagination in the uses to which The Road will be put in 
future, and the advertisement has given a fillip to such things 
as rubber, oil, and transport shares generally. Armament 
еи are quiet, апа there is not much doing ір ігор and steel 
shares. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES. 
Dividend Price 


— — Oct. 28, Yield 
1917. 1918. 1919. Rise or fall. p.c. 
Brompton Ordinary. ee .. AO 8 6 — £6 18 
Charing Cross Ordinary .. ү 4 4 BÀ — 6 8 
d^. do. do 44 Pref.a.. 43 43 3 — 7 10 
Chelsea.. T is - EN b 8 8 — 5 0 
City of London m T $a 8 8 114 — 7 31 
do. do. 6 per cent. Pref. .. 6 6 91 — 6 9 
County of London .. ja Iss 7 7 of — 7 6 
do do.6 per cent. Pref. 6 6 94 — 6 11 
Kensington Ordinary TES] 6 41 — 6 6 
London Electric . 92 .. Ni Nil 1: — 
do. до. 6 percent. Pref... 5 6 al — 811 
Metropolitan. . Se е M 4 5 34 — 7181 
до. 43 per cent. Pref. 44 44 87 — 7 1 
Bt. James’ and Pall Mall .. 9 10 64 — 8 8 
South London ре cg 5 5 21 — 7 8 
South Metropolitan Pref... 7 7 1 — 7 0 
Westminster Ordinary 9 8 58 — 7 2 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. 6 6 94 — 3 6 7 8 
do. Def. 11 836 22 — 7 9 0 
Chile Telephone 8 8 6: — 5 18 6 
Cuba Sub. Ord. 7 7 104 — *818 4 
Eastern Extension .. 8 8 16 + 4 4 19 3 
Eastern Tel. Ord. .. 8 8 1644xd +4 +4 17 3 
Globe Tel. апа Т. Ord. 7 8 16i +4 “418 6 
do. do. Pref. 6 6 10} — 517 1 
Great Northern Tel. 22 22 29 — 7 11 9 
Indo. European ЗЯ . 13 18 474 — 6 16 10 
Marconi m cs 23, . 20 25 6; + ox 816 з 
Oriental Telephone Ord. .. .. 16 10 2. — 414 1 
United R. Plate Tel. 5% -— 8 8 8 + 4 85 0 0 
West Ir dia and Panama .. .. M8 18 11 — e 5 00 
Western Telegraph.. T T 8 8 178 + 4 *'4 13 6 
Home Rais 
Central London Ord. Assented .. 4 4 60 — { 6 13 4 
Metropolitan .. = - ad 1 11 25 — à 5 0 0 
do. Distric m .. Nil Nal 22 — 3 Nil 
Underground Electric Ordinary. Ni! Nil 24 — Nil 
do. do. A .. Nil Nil 8/- — Nil 
do. do. Income .. 4 5 931 — 1 5 7 0 
Foreign Trams, &c. 
Adelaide Sup. 6 per cent. Pref... 6 6 4 — 1 712 
Anglo-Arg. Trams. First Pref. .. 53 Nil si pen = 
do. do. 2nd Pref. — — 3 + 4 — 
do. do. 5 Deb. 5 5 664 — 110 6 
Brazil Tractions  .. «o — — 725 —1 — 
Bombay Electric Pref. .. is 8 6 124 — 418 0 
British Columbia Elec. Rly. Рїсе 5 5 564 == 817 0 
do. do. Preferrred Nil 23 451 +1 510 0 
do. do. Deferred Nil Nil 43} +2 Nil 
do. do. Deb. s 1i 4 eif — 6 18 3 
Mexico Trains 5 percent. Bonds. Nil Nil 49 — Nil 
о. 6 рег cent. Bonds.. Nil Nil 38 —2 Nil 
Mexican Light Common .. .. Ni Nil 321 — Nil 
do. Pref. Es .. Nil Nil 324 — Nil 
do. Ist Bonds . Ni Nil 524 — M 
MANUFACTURING. COMPANIES. 
Babcock & Wilcox .. we oe 15 15 23xd — `5 9 1 
British Aluminium Ord. .. - 10 10 14; + 1 510 4 
British Insulated Ord. be = 25 12 2. — 519 4 
Callenders ia T ө» 25 25 . RI — 7 210 
е бА Pref. .. vs as 5 6 5 — à 6 10 0 
Castner Kellner id oe 25 20 23 — коо 
Crompton Ord. Юз. X ve 7 10 21/6 — 9 6 0 
Edison-Swan, А”, - — 10 1; + | 712 4 
do. do. брег cent. Deb. 1 a к] — 6 2 9 
Vlectrie Construction «s 2 10 10 Lh + 4 9 0 
Gen. Elec, Pref... О... m m 20/6 кее 6 610 
do. Ord. s is "m 10 10 2 — 5 0 0 
Henley .. ia T $4 js 25 25 — 5 11 1 
do. 44 Pref.. " ч e. 4 43 ЗЕ — 6 4 2 
India-Rubber.. is ie "^ 10 10 17% — *b 14 3 
Met.-Vickers Pref. .. es 83 — — 3 — 5 6 8 
Siemens Ord... a am 3s — 10 297. 11/6 » 18 0 
Telegraph Con, " zs is 20 20 25 E 4 17 0 


Dividends paid free of Income Tax. 
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THE IMPROVEMENT OF POWER FACTOR. 


— 


By E. W. DOREY. 


(Continued from page 539.) 


(b) Rotary Condensers.—For power factor correction ou a 
large scale the rotary condenser comes to the fore. In a 
treatise on ‘‘ Power Factor Correction,’ issued by the 
American Westinghouse Co., and written by Mr. Nicholas 
Stahl, a description of numerous large rotary condensers 
is given; these include two of 15,000 k. v. A. each, 
designed to run at zero power factor, leading or lagging, at 
a speed of 375 R.P.M. These condensers were installed not 
so much for the correction of power factor or control of a 
particular load, as for the regulation of the voltage of the 
transmission line. It will be seen, therefore, that our 
friends on the other side are keenly alive to the necessity of 
grappling seriously with this important question. 

In the States and Canada the problem is somewhat 
different to that on this side in that huge amounts of power 


Fig. 5.—VEcTOR DIAGRAM. 


are transmitted by overhead, and this plan lends itself 
to the employment of very large condensers. ‘There are, 
however, in this country numbers of cases where a rotary 
condenser, suitably installed on the network (overhead or 
underground), wouid solve the voltage-regulation problem. 
In such cases the condenser would have to be under the 
control of the supply undertaking, and, therefore, installed 
at the cost of the latter. 

On the other hand, it is desirable to give the consumer 
of large amounts of power the necessary inducement to 
install а rotary (or other) condenser, as this in itself will 
greatly relieve the regulation problem. 

The rotary condenser is а specially-designed synchronous 
motor running light, and over-excited to give its normal 
output in k. v. A. at approximately zero power factor leading: 
the condenser needs excitation from a separate source or 
direct-coupled exciter, and for starting purposes a motor, or 
other starting device, must, be employed. 

The power consumption of the machine is that due 
to losses in excitation, windage, friction, &c., and when 
i und at full load it will have the following approximate 
values ;— 


500 K.V.4. output T *. 27 KW. 
750 „, " dus .. 35 KW. 
1.000 T 99 eee e. 50 KW. 


To show that from the consumer’s standpoint it would 
be a paying proposition to install a rotary condenser with 
mn uM high efficiency loss, let us take an example as 
OOS ; ~~ g | . ЕБ | : 


Consumer's load 4,000 Kw. at 80 per cent. power factor, 
= 5,000 K. v. A. 

Condensers installed, two, each of 1,000 KE. v. A. 
2,000 K. V. A. : 

Referring to the vector diagram (fig. 5), the load in Kw. is 
represented by A B, and the load in K.v.a. by Ac ; the watt- 


less lagging component of the load is, therefore, B С, or 3,014 


K. v. A. (which represents the capacity of the condensers neces- 
sary to raise the power factor to unity); D c represents the 
losses, and Е c the output of the two condensers. The resul- 
tant load in K.v.4. on the mains is represented by AF. А 
solution of this problem will show that the new angle of 
lag is 14°, the equivalent of a power factor of 97 per cent. 
Thus by the installation of these two condensers, the power 
factor of the consumer's load of 1,000 Kw. would be raised 


from 80 per cent. to 97 per cent. 


———— 


Еа. 6.-. B. T.H. ROTARY CONDENSERS IN SHELL FACTORY. 


Assuming rates of charge as set out in the foregoing 
schedule, the saving to the consumer would amount to the 


following :— 


n 
£ $. qu Don ; 
4,000 Kw. at 80% P.F. = 5,000 K. V. A. at 168. 4,000 U 
4,000 KW. at 97% P.F.—4,125 K. v. A. at lis. 2,887 10 
8 
Difference... уз T ns . 1,12 10 
Less— 
Losses in each machine of 50 Kw., thereby 
increasing demand by 100 Kw. charge- 
able at lis. per KW. quarter des 70 0 
Energy losses 100 Kw. X 10 hours per da 
X 75 days per quarter x 0O0'36d. per 
unit. вау... P ika bes c 110 0 
180 0 
Saving... js £932 10 


Saving per annum is, therefore, 4 x £932 10s. ... £3,730 

A consumer with a load of this description should obtain 
a special rate for the losses in the condenser, and, in fact, 
this is done in cases known to the writer, hence the assumcd 
0:35d. per unit. 

Even at the present enhanced prices it should be possible, 
with a saving as above, to recover the cost of the installa- 
tion of the two 1,000-K.Vv.4. condensers in less than 18 
months. This should be good business, even for a profiteer. 

The illustration, fig. 6, is of two rotary condensers installed 
during the war at a large shell works in the South of 
England, at the expense of the consumers. Both condensers 


| are of B.T.H, make, one being of 700 K. ., and the 
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other of 600 k. v. A. output. The machines are connected 
direct to the bus-bars in the consumers’ distribution station, 
the supply being at 415 volts, three-phase. The 600-K. v. A. 
set on the left of the view was bought second-hand, and, 
being two-phase, a '*Scott-connected " two-phase-three- 
phase transformer is connected between the set and the bars. 


The one-line diagram, fig. 7, will show how. the sets are 


connected up. 


SUPPLY COMPANY 
FROM FROM 


о. 1 NO. . 
SUBSTATION SUBSTATION 


CONSUMERS' DISTRIBUTION STATION 


^ FEEDERS TO FACTORY . 


600 K.V.A. 
2/3-PHASE 


700 K. V. A. 
J. PHASE 


— MÀ 
ROTARY CONDENSERS 


Fic. 7.—DIAGRAM OF CONNECTIONS. 


(c) Static Condensers.—In this country the static con- 
denser is rapidly pressing to the forefront for the improve- 
ment of power factor in both large and small installations, 
and this is evidenced by the statistics of the principal makers, 
Messrs. The British Insulated & Helsby Cables, Ltd., 
which show that the condensers built by them in 1919 (to 
September) total more than 27 times their output for 1914, 
and about four times the output of 1918. It is pleasing, 
therefore, to be able to record that this country is at last 
becoming alive to the enormous amount of plant capital 
lying idle due to low power factor. 


a 2 P ar { 


` Ў " i 
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Fig. 8.— B. I. & и. әлі CON Dene, ГАНК TYPE. 


The “ Helsby " electrostatic condenser, manufactured by 
Messrs. B.I. & H. Cables, Ltd., is of the Mansbridge self- 
sealing type, and has many very excellent features, not the 
least of which is its high efficiency (99:5 per cent.) and 
low temperature rise (20^ F.). Until quite recently the 
unite forming the condenser were built in boxes. and these 
boxes, in tirn, were assembled in a large angle-iron frame, 


the boxes being filled with insulating oil. A much 


improved arrangement now supersedes the frame-type, in 
that units to the number of about 100 are first mounted 
on a frame, and the requisite number of frames are placed 
in a sheet-metal tank filled with oil, and in outward appear- 
ance similar to a static transformer. The tank condenser 
represents a step forward, and, like the transformer, needs 
no elaborate foundation, but only a floor strong enough to 
ben the weight. Condensers of the tank type are shown 
in fig. 8. 

The highest pressure for which the units of the 
condenser are designed is 600 volts, so that for higher 
voltages the requisite number of units are connected in 
series. There appears to be no practical difficulty in 
building condensers for 10,000—11,000-volt supplies, but 
the highest pressure for which the “ Helsby ” condenser has 


pet been built is 3,000 volte. 


The following are some of the advantages of the static 
condenser :— 

(а) Being a stationary apparatus, no attention is required. 

(b) Maintenance costs are practically nil. 

(c) The capacity can easily be increased by the addition 
of further unita. 

(d) The condenser can be connected to any part of the 
system where power-factor correction is desired. 

(є) The total capacity required for any particular system, 
works, &c., can easily be split up into a number of units 
installed at various points. 

The output of the condenser is constant, but if a variable- 
condenser capacity is necessary, this can be effected by 
splitting the plant into two sections of one-third and two- 
thirds the total capacity, and providing a separate switch for 
each section ; by so doing one-third, two-thirds, or the full 
capacity can be switched on at any time. 

It must be remembered that once switched on, the static 
condenser must take its full load irrespective of the load 
conditions of the mains, factory, &c. Thus, a condenser 
taking 100 amperes at zero power factor leading, which 
normally corrects the equivalent lagging current of the load, 
will continue to draw this leading current from the mains 
or generator when the general load is switched off, and for 
this reason it is often found desirable and, in fact, necessary 
to switch off the condenser when the load is off. On the 
other hand, supply undertakings sometimes prefer that the 
condenser should remain permanently in circuit and correct 
for other loads on the mains when the particular consumer 
who installed the condenser has shut down. This over- 
comes the difficulty of ensuring that the condenser is 
switched in when the load comes on ; otherwise, if charged 
on k. v. A. demand, the result would be disastrous. There is 
also one other point that should not be overlooked— 
namely, that although with the condenser taking a leading 
current only from the mains (ignoring the efficiency loss), 
the integrating watt-hour meter should stop, it has been 
found in one or two cases that the meters reverse. Meter 
makers will assure you that this will not happen with their 
particular meter, but “should not” would better meet the 
case, as it is all a question of correct adjustment when 
calibrating the meter. | 

The smaller condensers of about 30 K. v. A. can satis- 
factorily be switched in with an ordinary oil-switch, pro- 
vision being made for discharge lamps. For larger con- 
densers it is desirable to have a special oil-switch with 
charging resistance steps and short-circuiting contacts in 
the off-position ; such a switch should have three overload 
and no-volt releases. 

Reverting to fig. 1, p. 484, it is shown that the current of 
ап д.с. circuit is the vectorial sum of the “watt” and ** watt- 
less” components. It follows that if with condenser capacity 
the equivalent of the “ wattless" lagging component be intro- 
duced into the circuit, the power factor will be raised to 
unity. Take, as an example, a load of 100 Kw., which at 
0*7 power factor has a wattless component of 102 K. v. A.; 
it would be necessary to install a 102-K.v.A. condenser to 
bring the power factor up to unity. 

The capacity required to produce this leading current is 
calculated from the formula :— 


Capacity in mfd. = leading load in к.у.а. x 10% rn x v’, 
where л is the frequency, and v the voltage of the circuit. 
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Assuming 50 cycles and 550 volts, the capacity of the 

condenser would be— MEL 
102 x 109/314 x 550? = 1,071.mtd... 

This is given by way of an example only; in actual 
practice it is inadvisable to aim at increasing the power 
factor above 0°95, as the condenser capacity required above 
this limit is relatively much greater. This is clearly shown 
In the curve, fig. 9. | 
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Fia. 9, —PowkR FAcTOR—CAPACITY DIAGRAM. 


. To increase the power factor of a 100-Kw. load from 
09 to unity would require a condenser of 18:4 K. v. A., 
whereas a condenser of this size would increase the power 
factor of the same load from 0°72 to 0:9. . The capacity 
of the static condenser is proportional to the load, inversely 
proportional to the frequency, and inversely proportional to 
the square of the voltage. | 


(To be concluded.) 


ELECTRICAL TRADE OF SOUTH AFRICA. 


ELECTRICAL and allied manufacturers will be interested in the 
following summary of the report on the trade of South Africa 
iav Up by Is x oes ca yee Majesty's Trade 

ommissioner at Ca own), whic as Just i 
by the Board of Trade i кча 

The Department of Posts and Telegraphs 
of the Union of South Africa is taking the 
necessary steps to extend and improve the 
| telephone system of the Union. The in- 
stallation at Johannesburg and also at Cape Town of auto- 
matic ewitchboards of 10,000 connections is projected. The 
provision of similar switchboards, of a lesser capacity, for use 
at other centres in the Union is recelving consideration. 

The Borough of Durban is negotiating with the Government 
with regard to the acquisition of a site for a new power 
station. New machinery is still being installed at the old 
works, although great delays continue to occur in obtaining 
plant from the United Kingdom. 

. The Corporation of Pietermaritzburg has under considera- 
tion the question of effecting extensive additions to the elec- 
tric generating and boiler plant, which have had to be delayed 
owing to war conditions. | 

The Municipality of Mossel Bay had practically concluded 
a contract for the installation of electric lighting plant, and 
had gone so far as to arrange for a loan, when the war 
intervened and caused the scheme to be abandoned for the 
time being. There is now, however, a keen movement in the 
town and council in favour of reviving the lighting scheme, 
and the Council is taking steps to have the original plans 
and specifications brought up to date to meet present-day 
conditions and requirements, with a view to the scheme being 


Projected 
Public Works. 


` carried out in the near future. 


; The combined efforts of the local manu- 
_ factories which have sprung into promin- 

ence or into existence since the commence- 
5 ment of the war have demonstrated the 
ability of South Africun manufacturers to meet the require- 
ments of the mines in a way sufficient, at least, to maintain 
tbeir operations to the extent of about 80 per cent. to 90 per 
cent. of tbeir pre-war capacity. But the manufacture of 


Mining 
Machinery. 


т 


special machinery, such as turbines, steam engines of all kinds, 
steam hoists, pumps, &c., will in all probability be beyond 
the reach of the local manufacturing community for a con- 
siderable number of years. In point of value the imports 
into South Africa in 1913 were £765,986, of which the United 
Kingdon supplied goods to the value of £511,968, and the 
United States of America to the value of £161,191. German 
3 were valued at 473,989, and Danish goods at 411, 273. 
In 1918, the total imports were valued at £569,448, and the 
imports from the United Kingdom were valued at £292,123, 
from which it will be seen that the United Kingdom supplies 
were far lower in proportion to the total in 1918 than in 1913. 
On the other hand, the imports of American machinery in 
1918 were valued at £271,730, and, consequently, the propor- 
tion of America’s contribution to the total imports in 1918 
has increased as compared with her proportion to the total in 
1913. It must, however, be borne in mind that during the 
war the facilities for obtaining machinery from the Uni 
States of America. were considerably greater than in the case of 
the United Kingdom. The demand for all classes of mining 
5 very great, and it is only by local supplies 
and by the ingenujty which has been shown by mining en- 
ineers in repairing and reconstructing machinery that the 
inability to obtain an adequate supply of machinery from 
overseas has not been attended with disastrous results. 

So far as Rhodesia is concerned, very little new machinery 
has been indented, for the tnn industry of the country 
has fallen back on second-hand boilers, engines, crushers, 
batteries, winding engines, and pumps, of which there has 
been 3 large supply, owing to the fact that many mines have 
become worked out and the plant sold. While several small 
inines have commenced operations, practically no large ones 
have commenced crushing, chiefly 3 no new capital 
has been obtained from the United Kingdom. It appears, 
therefore, that, so far as Rhodesia is concerned, new machi- 
nery has not been diverted to countries other than the 
United Kingdom, but that orders have been suspended until 
they can be executed by United Kingdom manufacturers. 

The importation of pumps of various de- 
scriptions has decreased during the war 
and the demand, particularly for punpa 
used in connection with the mines, is very great. In this 
connection it is well to call attention tọ the advisability of 
introducing a British manufactured higb-lift centrifugal pump 
for heads up to 2,000 to 3,000 ft. The bulk of this business 1s 
in the hands of foreign manufacturers, notably a large firm of 
manufacturers in Switzerland. It will be a matter of some 
difficulty to intreduce British competition in this direction, 
because the pumps supplied br foreign manufacturers have, 
in most instances, given complete satisfaction. It not infre- 
quently happens that the supply of an important branch of 
machinery encourages a demand for supplies of other manu- 
factures from the same source. For example, there are many 
mines in which not only pumps of foreign manufacture have 
been installed, but also pump-motors and pipe columns. 
Although the price of every class of elec- 

trical machinery rose beyond all expecta- 

tions, the value of the imports in 1918 was 

only £126,323, as compared with £451,280 
in 1913, so that the actual quantity imported during 1918 was 
probably under 20 per cent. of the imports in 1913. The posi- 
tion of the United Kingdom was stronger in comparison in 
1918 than in 1918, but it must be taken into consideration 
that whereas in 1913 the imports from Germany were valued 
at £252,746 the imports in 1918 had discontinued. e im- 
ports from America in 1918 represented about half the total, 
whereas in 1913 they did not amount to 10 per cent. of the 
total. In many ‘cases orders for electrical machinery were 
suspended during the period of the war, and a demand from 
the United коша сап Бе looked for with confidence. 

As to the probable position of United Kingdom manufac- 
turers in the near future, it is thought that every effort will 
be made by German manufacturers to export to this market 
either direct or through the medium of neutral countries. 

The total value of the imports in 1913 
Electrical was £250,669, as compared with £90,624 
Materials: in 1918. Whilst the imports from the 
Cable and Wire.. United Kingdom decreased in value from 
£170,993 in 1913 to £19,744 in 1918, the 
American imports increased from £4,977 in 1913 to £32,026 
in 1918. The most striking feature ш connection with the 
imports of these articles 1з the extraordinary position of 
Japanese imports in 1918. During that year the value 
of Japanese imports was £33,955, which amount is greater 
than that of any other country, yet it was not until 1917 that 
Japanese manufacturers introduced their goods into this 
market when the value of such imports amounted to only 
£142. In view of the inferior quality of the Japanese supplies 
and the impossibility of relying upon goods being equal to 
sample, it is not thought likely that Japan will retain апу 
hold on this market when other couhtries are free to supply 
the necessary requirements. ae 
In point of value the imports in 1918 
Electric Fittings, were greater than in 1913, the figures being 
Including Posts. £282,093 and £263,768, respectively, but, 
having regard to the enormous increase in 
value of these articles, the quantity imported in 1918 was con- 
siderably less than in the comparative year.: The value of the 
imports from the United Kingdom in 1918 was £82,549, as 
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compared with £154,775 in 1913. The imports from the United 
States of America in 1918 were valued at £79,933, as compared 
with £29,578 in 1913. The imports from Japan showed a 
steady increase until 1918, when they rose in value from 
£6,052 in the previous year to £24,397. The observations in 
connection with the prospects of Japanese competition ш 
cable and wire hold true in respect of electrical fittings. "The 
value of the imports from Holland, which in 1913 was £2,901, 
rose to £24,042 in 1917, and to £94,515 in 1918. 

The position during the last few years points to the con- 
clusion that there will be keen competition for the trade 
which was formerly in the hands of Germany, and it is 
believed that the United States of America will succeed in 
capturing a large share of it. 

The following figures only apply to the 
imports of telegraph and telenhione mate- 
rial other than that used by the Depart- 
ment of Posts and Telegraphs of the Union 
of South Africa, and include the importa- 
tions made on behalf of the Durban Corporation, which con- 
trols the telephone system of that town, and the importa- 
tions by the Eastern and South African Telegraph Co. 

The total value of the importations in 1913 was £17,907, 
of which the United Kingdom contributed £9,866, Sweden 
£2,765, France £1,711, and the United States of America 
£1,389. 'The importations in 1918 were valued at £5,997, of 


Telegraph and 
Teiephone 
Materials. 


which Sweden cohtributed £2,500, the United Kingdom 
£2,238, and the United States of America £1,214. 

So far as Government requirements are concerned, the 
importations from countries other than the United Kingdom 
during the period of the war have been negligible, and are 
represented by copper wire to the value of £3,864 from Japan, 
and telephone instruments valued at £4,062 from the United 
States of America. | 

There is no likelihood of enhanced prices reducing the future 
demands of the Department of Posts and Telegraphs. As 
the Department has tbe exclusive privilege of constructing 
and maintaining the telegraph and telephone systems of the 
Union, it is under a moral obligation to meet the require- 
ments of the public in this regard. The marked activity in 
all branches of commercial, industrial, and agricultural life 
throughout the Union now prevailing, will result in demands 
for extended improved telegraph and telephone facilities, which 
will tax the Department’s resources to the utmost. In this 
connection, it may be mentioned that some 1,600 applications 
for telephone connections to the existing exchanges have been 
refused owing to the shortage of material, and that 700 miles 
of private telephone wire for the use of country residents is 
awaiting construction for the same reason. Apart from this 
there is the additional provision, which will require to be 
made departmentally, to relieve the pressure upon existing 
trunk telephone and main telegraph routes. 


— — À— — gy., —— —— — 


NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest, 


The Martin Rotary Converter. 


There are a number of purposes for which D.c. is essential, 
such as for battery charging, kinematograph arc lamps, and 
*o on, and in such cases, if the supply is alternating, some 
means of transformation must be provided; consequently, an 
improved machine for the purpose should be welcome. The 
" Martin" patent synchronous rotary converter is such a 


Fic. 1.—Martin’s ROTARY CONVERTER. 


machine; it requires no special starting apparatus, but is 
self-starting, and self-synchronising; its efficiency is claimed 
to be considerably higher than that of a motor generator, 
whilst it has a power factor of practically unity, making it 
a very desirable machine from the supply-station engineer's 
puteos Loe tankere ei usps the redis 


сап be used for regulating the D.c. voltage, thus eliminating 
the lo:s entailed by using resistances for the purpose, an 
in the ease of kinema projection work, it can also be 

to give a standby supply in case of emergency. The illustra- 
tion (fig. 1) shows one of these converters with а con- 
trol panel arranged for battery charging. The converter 
is mounted in the base of the panel, making one self-con- 
tained unit. These converters have been standardised in 
sizes from 250 watts to 5 KW., single-phase, and from 250 
watts to 50 KW. polyphase, for any frequency from 25 to 
6) cycles, and for any required D.c. voltage from 25 to 950 
volts. They are supplied by the ELECTRICAL ENGINEERING 
AND EQUIPMENT Co., Lrp., Bank Buildings, 109-111, New 
Oxford Street, W.C. 1. 


A New Tramway Life-guard Tray. 


Our illustration, fig. 2, for which we are indebted to Mr. 
J. E. Stewart, engineer and manager, Llanelly and District 
Electric Lighting and Traction Co., shows a new tramway 
life-guard tray, which has been in operation for some time 
past at Llanelly, and which has proved satisfactory. The 


Fig. 2.—A New LIFE-GUARD Tray. 


tray 1s composed of corrugated iron riveted or bolted to any 
{уре of frame, and does away with the usual wooden slats 
used for this purpose, which are a continuous source cf 
trouble and expense, as the slightest trouble means the break- 
ing of the wooden slats. In the figure another modification 
is shown which has been found to reduce cost; in lieu of the 
usual cast-iron brackets which carry the pilot board, a 
wrought-iron bracket has been substituted as shown, and 
in place of the wooden pilot board itself three rods are used. 
In the case of fouling anything on the road, these bend out 
of shape, whereas previously the old bolster, or both bolster 
and bracket, were broken, with consequent delay and expense 
of removing the débris, but it is quite а simple matter to 
replace the bent rods, which remain as good as ever. This 
life-guard tray is made by the Coney Capvavrema Co, TT", 
cf Dafen, Llaselh. 
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A New Electric Hand Lamp. 


The Elektrische Spezialfabrik für Kleinbeleuchtung, Berlin- 
Schóneberg, has produced a novel electric hand-lamp, called 
the Eltra-Lamp, which is cheaper to run than lamps fitted 
with dry cells or accumulators. The source of current is a 
cell with lead superoxide and zinc plates immersed in sulphu- 
ric acid, which combination gives 2.45 to 2.5 volts. The body 
of the lamp is supported on a trunnion so that it can be 
tipped through 90 deg. In the position of rest the liquid 
hes in а protruding chamber, the plates being thus lifted out 
of the electrolyte. When the lamp is required for use the 
body is tilted so that the liquid flows back and immerses the 
plates. When the lead plate is discharged it is replaced by 
& charged one, which may be kept ready charged in store 
for a lengthy period. The charging of these plates is carried 
out very cheaply at depots. They will give 25 hours’ burning 
with one charge, and can be charged 100 to 150 times.—Tech- 
nical Review. 


Light-Load Running Device for Semi-Diesel Engines. 


When a semi-Diesel crude-oil engine is run on light load, 
it consumes an extremely small quantity of fuel, and the 
heat produced is inadequate to vaporise the fuel oil for the 
succeeding injections and to give complete combustion. 
Messrs. VICKERS-PETTERS, LTD., we are informed, have 


achieved a satisfactory solution, which completely eliminates 
all troubles of this kind, and, in addition, enables the engine 
to run at slow speed with perfect combustion and regularity 
of ignition. With the Petter patent light running device 
means are provided for giving a supplemental injection which 
is forced into the combustion chamber earlier than the normal 
injection. This is effected by giving an extra stroke to the 
fuel pump on single-cylinder engines, and on multi-cylinder 
engines a device is fitted whereby any fuel pump inay be 
made to deliver fuel to two cylinders at each stroke, one 
portion of the charge being injected into the cylinder nor- 
mally supplied and at the correct timing, and the other 
portion 18 injected in advance of the normal timing. In this 
wav each evlinder is supplied with an advanced injection. 

The earlier injection of the light charges gives more time 
for the vaporisation of the fuel oil and maintains sufficient 
heat in the combustion chamber to produce perfect combus- 
tion, and the engine will continue to run at no load firing 
regularly without the aid of the starting lamp. The device 
also enables the engine to be run at low speed with the 
same result. The device is operated by hand instantaneously ; 
it is a standard portion of the equipment of all semi-Diesel 
crude-oil engines for land and marine purposes manufactured 
by Messrs. Vickers-Petters, Ltd., of 73, Queen Victoria Street, 
London, E.C.4, at their Ipswich works. 


INTER-IMPERIAL COMMUNICATION. 


By Sir CHARLES BRIGHT, F. R. S. E., M. Inst. C. E. 


(Abstract of paper read before the BRITISH ASSOCIATION, Section F.) 


Tue long-standing national need for a modern high-speed 
British trans-Atlantic cable has pow become inore than ever 
accentuated. Ihe author has tor long advocated it, but it also 


formed one of the Imperial War Cavinet’s recommendations. ` 


Further, it has been urged by each of the Dominion Govern- 
ments, as Well as by the Empire Press Union and the prin- 
cipal Chambers of Commerce. ‘though it is true that Н.М. 
Post Ottice is now working what was once a German Atlantic 
cable, this line has been for long periods out of operation, and 
is, at its best, an ancient and poor working affair. But from 
an Australasian standpoint, it would be worse than futile to 
provide a new link without first duplicating the deepest 
section, at any rate, of the All-British Pacific Cable, seeing 
that the latter is now greatly over-congested with traffic. It 
is this section that keeps the speed so low on the whole 
svstein, but by means ot the duphcation here urged a greatly 
nnproved position would accrue. Ihe rest of the line would 
also require to be dealt with similarly in due course; and to 


effect really satisfactory communication between the Mother 


Country and Australasia, the Pacific Cable Board should be 
enabled to work direct from London to Melbourne via (1) the 
above-suggested All-British Atlantic Cable, (2) a new indepen- 
dent (underground) land-line connection between Halifax ^r 
Montreal and Vancouver, and (3) the duplicated Pacific cable. 

Another greatly needed connection 1s a cable between Bar- 
bados and Bathurst. Наа such a line existed during the war 
it would have relieved the ordinary Eastern route of a 
great deal of its congestion. À further cable between Bathurst 
and Gibraltar would also serve to complete a fresh All- 
British link with the Cape. 

The eventual realisation of these connections—together with 
the active development of wireless links—would do much to 
improve the political and trade relations of the Empire. 

Whilst we have talked of All-British cables for many 
years, our American cousins have, of late, shown a strong in- 
chnation not only to talk All America but to establish 
links going by that name. Their ultimate aim is apparently 
to embrace the whole of the North, Central and South Ameri- 
can Continent—telegraphically speaking—with a view to vast 
development jn American trade generally as well 3s for foster- 
ing friendly relations between the Republics involved. The 
United States Government is evidently fully alive to the 
strategic and commercial importance of American-owned and 
American-controlled cables run on a low rate basis. 

It clearly behoves us, as a country, to do all that is reason- 
ably possible towards developing inter-Imperial telegraphic 
communication on a broad and economic basis, and in general 
national interests—not merely for overcoming the existing 
telegraphic congestion, but quite equally for high political, 
defence and trade reasons. 

There is to-day little to choose between the working speed 
obtainable through a cable and that, under the same con- 
ditions, by '' wireless of a correspondingly up-to-date char- 
acter. Even now, however, the cable appears, for one reason 
or another, to be most favoured for extended commercial pur- 
poses. But so far-reaching and important have been the 
technical developments of this (wireless) method of com- 
Inunication since hostilities commenced that it behoves us to 
endeavour to turn it to something like the same account be- 
tween distant lands as has already heen done for marine pur- 
DORER, 


The author would like to see (1) the All-British wireless 

chain put into effect without much further delay, (2) every 
inter-Imperial cable connection supplemented by wireless, 
and (3) a highly developed wireless news service established 
for the prompt and synchronous dissemination of news be- 
twixt all branches of the Fanpire, this being a field for which 
wireless is especially well adapted. 
‘Owing, however, to the vastiy increased call for inter- 
Imperial communication that may reasonably be expected, it 
18 concelvable that the increased facilities by cable and wire- 
less might vet not be sufficient to cope with requirements. 
For this reason, as well as on general utilisation grounds, the 
author especially advocates the application of а system of 
message rationing, by means of which cach word іп a message 
is turned to the fullest possible account—if possible of a more 
scientific and efficient order than any existing code. Ihe 
author has always argued that а great national and Imperial 
benefit would be conterred—largely in the interests of trade— 
M a really low flat rate, common to the whole Empire, came 
into force on any All-Red cable and wireless system. But it 
must not be forgotten that an essential accompaniment to a 
low telegraph tariff is many more communicating strings; 
otherwise the congested condition would only become worse 
congested. 

With the prevailing high rates, accompanied by the still 
existing congestion, it is inmipossible for the Press of the 
Empire to do a tithe of what it might do in the service of the 
nation and Empire, either in a political or trade sense. 

By far the greater proportion of the cable doing service at 
the bottom of the sea is the result of British private enter- 
prise, to which inuch credit is due for the excellence of the 
service provided. The projectors of the original lines stood 
in the position of commercial pioneers, and their successors 
have upheld a great tradition. lt remains to be said that 
the companies concerned have, quite rightlv, already benefited 
by rich returns, besides obtaining handsome subsidies from 
the State. 

On the other hand, those acting on behalf of the State 
appear to have greatly lacked in securing an adequate return 
in the nation's Interests when drawing up agreements with 
the companies. So far, landing rights seem to be the only 
ordinary lever for negotiation, and but little advantage has 
been taken even of this lever on behalf of the country. More- 
over, it is fairly clear that an altogether insufficiently wide 
Imperial view of telegraphic communication has as yet been 
taken by the responsible Government officials. 

The question is whether telegraphic links are not intended 
to serve a wider and grander use to the community than the 
building-up of dividends. If the answer is in the affirmative, 
this raises another question—i.e., whether inter-Imperial com- 
munication should not be put on the same footing as the 
Navy, Army and Air Force—forming as it does one of the 
most important strategic weapons. If that is admitted, then 
surely 16 would be far more suitably charged proportionately 
on the estimates of these three defence departments—and 
possibly also of.others—than several items which are now a 
subject of public taxation. 

We have, too, to ask ourselves (1) whether inter-Imperial 
trade cannot be greetly assisted by & considerable reduction 
in the Imperial telegraph rates, and, if so, (2) whether thia 
object should not come before any verted interests where the 
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two run counter? Is the nation to be sacrificed to vested 
interests, or is the nation to prevail where public and private 
interests do not coincide? It is obvious that they do not 
coincide, seeing that (a) the rates to outlying branches of the 
Empire at present bear some sort of proportion to distance, 
(b) the rates to some foreign countries are distinctly more 
favourable than to certain portions of the Empire. 

It is necessary primarily to regard telegraphic communica- 
tion from the standpoint of what it can achieve for the country 
and Empire in the matter of security and trade development, 
rather than mainly as a dividend-earning concern. It should 
be remembered, too, in this connection that Empire trade is 
dependent on Empire security. 

What has been implied above points to either (a) the 
ownership or purchase by the State of at least one main trunk 
of inter-]mperial cables, supplemented by the aforesaid wire- 
less chain, both being run at a quite low, common, Imperial 
rate, or alternatively to (b) substantial subsidies being paid to 
those cable companies whose rebates have so far not only been 
too tardy but too insuflicient in character to be of any great 
value to the nation. 

It appears to the author that many people generalise too 
much against nationalisation on principle. One of the most 
popular stock arguments against nationalisation is that every 
business that has been touched by Government departinents 
has always been unsatisfactorily run? as compared with 
similar efforts by private enterprise. Surely, however, all that 
that really points to is that Government oflices are not worked 
on business principles by business men. ‘That state of things 
would require to be entirely changed. 

Whether State ownership should ever be applied is, of 
course, à big question, but in any case it will surely be obvious 
—in view of what has been said—that in national and Imperial 
interests some sort of State control is desirable in the matter 
of inter-Imperial communications generally. A controlling 
organisation of some sort seems to be called for, if only for 
watching and securing public interests, where clashing with 
private interests, in return for favours granted by the State. 

The author has for soine 17 years advocated an Inter-Depart- 
mental Board to deal with inter-Imperial telegraphy of all 
вогіѕ. By this scheme all the Government Departments con- 
cerned were to be represented and meet periodically to discuss 
and settle all important matters as they arose. 

The war made it clear to the Government that something of 
the sort was necessary; and the beginning of the present year 
saw the establishment of the Board here described, with a 
highly satisfactory chairman in. Lord Milner—the whole com- 
ing under the ægis of the Committee for Imperial Defence. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


NORTH-EASTERN CENTRE. 


THE first meeting of the 1919-20 session of the North-eastern 
Centre of the I.E.E. was held at Newcastle-upon-Tyne on 
October 20th. Mr. A. P. Pyne, the retiring chairman, pre- 
sided, and in welcoming Mr. W. Cross to the chair, said that 
that gentleman came at an important moment, when all sorts 
of schemes were in the air for reconstruction. They wanted to 
help on all enterprise, and if only men would sink their 
differences, work for the common good, and get the maximum 
output, there was hope. He was not a pessimist, but he 
found that while in certain industries the Germans were not 
doing better than they were here, in other industries Germany 
was getting ahead. They were working with a tenacity of 
purpose that was unknown here, and which would enable 
them to enjoy the position they had before the war. 

Mr. W. Cross, having taken the chair, delivered his address 
upon Some Notes upon the Installation and Maintenance 
of Electrical Apparatus." He said: The efficient installation 
of electrical apparatus depended chiefly on attention to detail, 
and the aim of those carrying out such work should be to 
obtain : (1) Reliability, for the resultant cost of a breakdown 
might be many times the cost of the faulty apparatus; (2) 
low first cost, which was especially required to-day, and 
should always be kept in view, as the more expensive material 
was by no means the most suitable in every case; (3) ease 
of maintenance and repair; not only because this cost should 
he as small as possible, but because time was usually of great 
Importance. Мапу sets of rules had been drafted for in- 
stallation work, but many of them were not clear, and con- 
tradicted one another; in most cases they were not enforced 
and observed fully. He thought one set of rules should be 
drawn up, stating certain broad principles, and should be 
observed in all cases. Those rules should call for the minimum 
requirements to ensure reasonable safety instead of insisting 
upon the use of the most expensive apparatus as occurred in 
some cases at present The lay-out of an installation was 
most important, and should be arranged with a view to any 
likely extensions, as well as the immediate work in hand, by 
which means expense might be saved in the future. The 
number of fuses. switches, and other controls, should be 
reduced to a minimum, as each joint, or piece of apparatus, 
was a possible source of breakdown. Almost invariably the 


cost was great. 


distribution-board system of wiring was best. He considered 
all two-wire circuits, except on concentric systems, should be 
protected on both poles, even if one pole were connected 
with. the middle wire of à D.C. three-wire system, or to the 
neutral of a three-phase system, as by that means testing 
and disconnection were facilitated. lt was worth taking 
trouble to see that the controlling apparatus was arranged 
most conveniently for the user. Regarding systems of factory 
lighting, it would generally be found that general rather 
than local lighting would give the best results, as it enabled 
work to be carried out in any part of the room without alter- 
ing the position of the lamps. In engineering shops and 
similar buildings, if efficient reflectors were used, about 3 
candle-ft. gave a good illumination, and in offices about 4 
candle-ft. was required. Тһе number and size of lamps 
would depend upon architectural features. In many cases 
it was most economical to use high c.r., half-watt lamps. He 
was unable to discover a satisfactory specification for cable 
which would reject poor quality, and pass cable of a good 
lasting quality, and he found it necessary to trust almost 
entirely to the reputation of the makers. They had had more 
trouble with cable made to a stringent Government speciíica- 
tion than with a much cheaper cable by an old-established 
firm. He could remember few instances of true cable break- 
downs. In most cases the faults arose from mechanical or 
chemical external injury. ‘To obtain the greatest economy, the 
size of cable should be calculated by Kelvin's law, which stated 
that the loss of energy in the line should equal the interest 
on cost and depreciation of the line, but the satisfactory 
working of apparatus, and the need of standardising the 
voltage (all same volts) prevented this law being observed 
in most cases of internal tubing. The I.E.E. Rule (40) did 
not specify any voltage drop. "Paper insulated cable could 
safely carry more current than V. I. R. cable of the same size. 
Owing to the reduced carrying capacity of large cables, 16 was 
sometimes cheaper to use two or more cables instead of one, 
but each case must be considered on its merits. For V. I. R. 
cables he found supporting on porcelain insulators, with 
tubing where subject to mechanical injury, was the most satis- 


* factory method (apart from its low cost) in engineering shops, 


but was not suitable for houses, offices, or similarly constructed 
buildings. ‘The metal covered system he had not found satis- 
factory for 240-volt D.C., probably through the bad earthing 
of the covering. He thought the methods of bonding might 
be nnproved, and that a conduit box with cone nipple and 
lead wool for bonding the inetal covering to the box, would 
be satisfactory. Wood casing made a sound job when the 
situation was dry and free from chemicals, but it required 
more labour. With wood casing it was safer to have cables 
of differing polarity in the same groove, as a fault then would 
blow the fuse more quickly. With close joint tubing very 
few faults had occurred; screwed tubing where insulators 
were unsuitable, was the best system to use, although the 
"The method of leading cables into apparatus 
and connecting up deserved more attention than was usual. 
The arrangement of leading-in cables, connecting up, and 
fault finding for motors was badly designed. A terminal 
plate should be provided to which all connections of field 
coils, armatures, rotors, and stators, should be brought. All 
terminals should be marked in a standard method. Earthing 
in factories should receive more attention than was usually 
the case. Bolts and nuts were not efficient, their resistance 
being high. In conclusion, he urged that the rating cf 
apparatus should receive more attention, and = instanced 
switches, few of which would break properly the current 
for which they were rated, for 100 times. It was also very 
desirable that material should be standardised, which would 
eliminate one of the principal troubles of maintenance. Main— 
tenance was often neglected, and it was surprising that more 
accidents did not occur. Labour was one of the most im- 
portant factors in an efficient installation. He would rather 
have poor material and good labour, than good material and 
bad labour. 
DISCUSSION. 


Mr. A. P. Pyne agreed with Mr. Cross's conclusions. It 
did not seem possible to draw up à specification for cables 
that could not be got over by the makers. The oil switch 
difficulty was an old one; he had seen a battery of switches 
which could not be connected until they had been altered bv 
the erectors. The bell test for earthing answered reasonably 
well, and he did not know a better one. lle emphasised the 
chairman's remarks as to the inefticiency of workmanship; 
one '' electrician" he had employed did not know what a 
distribution box was. 

- Mr. Carter said that the protection of neutral wires was 
important: while he agreed that it was better to protect, t 
must be very carefully done. While it was quite true that 
they wanted to keep the first cost of installations low, thev 
should define the word low very carefully. He had “heard 
of a case where a contractor was 50 per cent. above the next 
tenderer, and 100 per cent. above the lowest, and his tender 
was accepted without the slightest hesitation because of the 
character of his work. He thought if the principal draughts- 
men were allowed cccasionallv to go out and see the work 
that was going on, it would tend to improve the standard 
of the work. | 

Mr. PINKNEY agreed that it was probably better to have 
good workmanship and inferior material than the reverse. 
He really thought that the greatest difficulty was in getting 
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adequate ‘supervision. It was extremely difficult to get work- 
men who were anxious to do a craftsman’s job. They seemed 
to aim at doing as little as possible, and getting as much as 
possible, therefore, there was much greater need for super- 
vision than in the past. Would it not be possible, he asked, 
for the Contractors’ Associations to arrange for joint super- 
vision, 80 that a job might be supervised as many hours as 
1t was minutes now? | 

Mr. Н. W. CLOTHIER said one of the great troubles was that 
of protection. He believed that in the course of time this 
would be eliminated by having every conductor completely 
metal clad. To his mind it seemed that anything but a 
complete metal-clad system was only of a temporary character. 


INDUSTRIAL POISONING. 


IN the annual report for 1918, of H.M. Chief Inspector 
of Factores and Workshops, the opportunity is taken by 
Dr. T. M. Legge of reviewing briefly the incidence 
of poisoning and industrial disease during the last four 
years. In what follows the principal numbers relate to 
cases, the smaller figures to deaths. The reported cases of 
lead poisoning are given as follows: 1918, 144 '' ; 1917, 317 °'; 
1916, 348?'; 1915, 381?'; 1906-8, 619? ; 1900, 1,058? ; the 
electric accumulator industry being placed thirteenth in the 
Bist with the following number of cases: 1918, 16; 1917, 97 °; 
916, 44'; 1915, 64; 1906-8, 24; 1900, 33. Lead usually takes 
months or years to show its effects, and there has been no in- 
crease in the number of women reported as suffering. Figures 
for certain trades show marked diminution, no doubt due to 
the cessation of work during the war. The manufacture of 
accumulators for submarines and other purposes during the 
war was carried on at very high pressure, and accounts for 
the hich figure reached in 1915. In this industry Шеге is 
perhaps more handling than in any other, and to ensure 
safety meticulous attention to detail in exhaust ventilation 
applied to the many points at which dust can arise, is neces- 
sary. Study of the movements of the worker, with the object 
of simplifying the way in which the dangerous processes are 
carried on, would tend to increase the margin of safety. 
Sustained effort will be required to prevent as far as possible 
the cases of lead poisoning from increasing again in peace 
time. Little more is to be learned as to how lead poisoning 
is caused, and it can be taken as axiomatic that all risk lies 
in inhalation of dust and fume. These removed or prevented 
£here will be no lead poisoning. 

In summarising 1,208 cases of mercurial poisoning between 
May, 1899, and December last, the electric meter industry 
occupies fourth place in the list with 24 cases, and the 
mercury lamp trade ninth with three cases. A committee of 
employers is now going fully into the question of improving 
the conditions. Three unusual cases occurred in rubbing a 
mixture of tin and mercury on tins. The latter were after- 
wards brushed, and it was in inhaling the dust while brushing 
that the danger arose. 

Of the total cases of power gas poisoning in two years, three 
were due to feeding operations and 16 to cleaning and repair; 
ing. Three occurred to men some distance away on to whom 
the fumes were blown. Mr. Shuter (Leeds) gives an account 
of one case showing the danger from underground flues: 
Two women who remained in an office all night were both 
found dead in the morning. The nearest flue was 30 ft. 
away, but on old disused flue was discovered only 6 ft. away; 
this was connected with the flue in use, but had been bricked 
off, and formed a cul de sac; the conclusion come to was 
£hat some gas percolated through the bricks and found its 
way into the office. In another case at least twelve persons 
were somewhat seriously affected by gas from а sub- 
terranean fire. It appears that a duct from a blower, 
made of brick, leaked, allowing the blast to penetrate to 
the subterranean fire, so keeping it up. The gas presumably 
had generally escaped by surface cracks, but as the ground 
at the time was frozen it found a way of escape through the 
floor of the workrooms. The certifying surgeon reported that 
the worst cases complained of icy coldness of the feet, intense 
headache and giddiness. In one case a radiant heat apparatus 
Was necessary to restore circulation to the extremities, — 

In January, 1918, two fatal cases of purpura hamorrhajica 
were reported from Edinburgh. The illness affected two men 
employed as rubber spreaders, and these are the first cases of 
chronic benzol poisoning known to have occurred in this 
countrv. The rubber was dissolved in benzene (crvstallisable 
benzol), the solvent previously used having been coal-tar naph- 
tha. Approximately three montlis elapsed between the com- 
mencement of intoxication and the onset of acute symptoms. 
The history of these cases was practically identical, both were 
young and apparently healthv men. In Julv, 1918, a third 
fatal case was reported; in this case benzene was used as a 
solvent, and it is a case in point showing the adverse effect ot 
accidentally diminishing ventilation where fumes from ben- 
gene or similar bodies are given off. [In view of the dangers 
disclosed. the alternatives are either to stop the use of benzol 
or to increase the ventilation. Alternatives to benzol have 
been considered, and it appears that xylol compound can be 


used as a rubber solvent with, at any rate, very much less 
danger than benzene. 

Pr. Bridge investigated the condition known as oil derma- 
titis, which proved very troublesome in engineering works 
during the war, arising from cutting oils and compounds, 
and soluble oils used on automatic lathes and similar machines. 
He describes the affections of the skin as due to the blocking 
of the hair follicles and ducts of the sebaceous glands by a 
paste of oil and dirt. 

Injury to the skin is the primary factor in the production 
of septic infection, and as lubricating fluids contain sharp 
particles in suspension, mere movement of the fingers or 
leaning the arms on the work may produce sufficient injury 
to the skin to cause the primary lesion, through which the 
gerin enters. For prevention, cleanliness of the workers’ 
hands and arms, and the removal of the oil and dirt, unavoid- 
ably present, is essential. Dr. Bridge describes as having 
proved satisfactory, not only in prevention, but also in curing 
the condition, washing with ether soap, and powdering the 
о ыйы and after work with equal parts of zinc oxide and 

arch. 


RAILWAY ELECTRIFICATION IN 
SOUTH AFRICA, 


THE advantages of the electrification of certain sections 
of the South African railways are set forth in con- 
siderable detail in а report by Messrs. Merz & Mc- 
Lellan, which was published recently. The sections considered 
are contined to four divisions. The first comprises the 
main line from Capetown to Touws River and sub- 
urban lines in the Peninsula. An estimated return on the 
net capital outlay of 12.1 on the main line section, 10 per 
cent. on the Simonstown branch, 8.1 on the Sea Point line, 
80.5 on the Docks branch, and 9.7 in the Docks area is ex- 
pected. The second section comprises the Natal main line 
from Durban to Glencoe, whereon a return of 40.3 per cent. 
is anticipated, and the Glencoe Vryheid East branch, with 
a return of 12.5 per cent. The third section 1s the Witbank- 
Germiston-Randfontein line, where the return is estimated 
at 10.8 per cent., while the fourth section 1s the Delagoa Bay 
line between Witbank and Коштай Poort, and here the 
return is expected to be 5.6 per cent. Thus the conversion of 
the main line in Natal is by far the most profitable. The 
introduction of electric traction would avert the necessity for 
doubling the line, traffic on which is approaching the limit 
of capacity for a single track. A number of advantages to be 
derived from the conversion are enumerated. As it is out of 
the question to take in hand simultaneously the whole scheme 
of electrification, the report recommends steps for the con- 
version of the line between Durban and Glencoe to be put 
in hand immediately, then successively the Rand line, Vry- 
heid East, branch Cape lines, and finally, that the Witbank- 
Komati Poort section should be electrifüied. The report goes 
into the comparative merits for the electrification by the 
D.C., single-phase, and three-phase systems. 1t expresses the 
opinion that the D.C. system is the best adapted to the general 
requirements in South Africa, and recommends its adoption. 
The narrowness of the gauge to some extent restricts the use 
of high-voltage motors, but the report states that investigators. 
have come to the conclusion that it is practicable and de- 
sirable that the average voltage of supply to trains should be 
three thousand. It is recommended that the overhead system 
of transmission should be adopted. For main line traffic it is 
proposed to use goods locomotives with tractive effort of 
48,000 lb., compared with 53,750 lb. of the present Mallet 
articulated type, and passenger locomotives with tractive 
effort of about 30,000 1b.. which would be capable of hauling a 
600-ton load up a gradient of one in sixty. It 1s proposed to 
inerease very substantially the general speed of goods traffic. 
Provision will be made for a speed of 20 to 28 M. r. H. up ruling, 
gradients by goods trains, and 28 to 29 M.P.H. for passenger 
trains, while for level parts provision will be made for an 
express passenger locomotive to haul 15 main-line coaches at 
not less than 55 M. P. H. For suburban services, trains will be 
made up on the multiple unit system, each unit consisting 
of motor and trailing coaches. In this way during rush 
hours trains will be composed of four or five units (eight or 
ten coaches), while at other times two units might suffice. 
One feature of electrical working in South Africa is that trains 
running down long gradients would make use of regenerative 
breaking. Comparison is made with the test made 
with a locomotive of the 12th class, with a load of 
about 1.0 tons, on a run from Witbank to Ger- 
miston, which covered the distance in 3 hours 45 minutes, 
exclusive of stops, whereas an electric locomotive would 
take 2 hours 30 minutes. If it should be decided to 
electrify the line throuvh from Capetown to Johannesburg, 
it is not thought that there will be any difficulty in covering 
the whole distance in 24 hours. There is no reason to antici- 
pate that electrification will give rise to any Increase in re- 
ceipts, but the reduction in working expenses will be very 
considerable. Improvement in the suburban passenger service: 
will consist in speeding up the service, and in providing more 
trains to accommodate additional passengers. A further portion 
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of the report deals with the supply of power for the electrifica- 
tion, and is full and detailed. It takes into account the possi- 
bility of electrification being extended beyond the sections 
already mentaoned, and of energy being generated for other 
than railway purposes. The report does not anticipate any sub- 
stantial gain from the utilisation of water power for the 
generation of energy. It suggests for Natal lines the erection 
of power stations at Durban and Tayside, near Glencoe. For 
the Rand line, power might be taken partly from a station on 
the Great Olifant's river and partly from the existing network 
of the Victoria Falls Co. For the eastern line a power station 
should be provided at Komati Poort, and for lines radiating 
from Capetown there should be a power station near Capetown 
and another at Touws River. At Capetown a combined station 
is suggested as capable of developing power for railways, tram- 
ways, and municipal requirements. In a detailed considera- 
tion of various sections, the report deals with acceleration 
and provision to be made for new rolling stock, the number 
of locomotives set free for use elsewhere, &c. It anticipates 
an increased average speed of about 25 per cent. on suburban 
dines in the Peninsula, and provision is made for increasing 
train miles from 623,000 per annum to 766,000, while on the 
Randfontein-Springs section the increased speed would vary 
from 16 per cent. between Johannesburg and Germiston to 
B4 per cent. for trains for the whole distance between Rand- 
fontein and Benoni. The proposed new service provides for 
an increase of 66 per cent. in train mileage on an ordinary 
week-day. There are a number of statistical tables attached 
to the report.—S.4. Mining and Engineering Journal. 


NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Marssrs. Sgrron-Jones, O’Dett ann 
SrsrHENS (successors to W. P. Thompson & Co., of nden), Chartered 
Patent Agents, 285, High Holborn, London, W. C. I. 


24.950. Starting electric generator plants driven. by internal-combustion 
engines, &c." I. B. BraiBERG. October 13th. 


24.961. Electrically-operated hoisting devices." Р. Speck. October 13th. 
24.975. Electric accumulators." Е. C. SrockKEL.. October 13th. 
24,985. '' Visual and audible electric indicators.“ J. G. Rose. October |3th. 


24.995. Combination short circuiting switch for motor cars, &c." F. 
Crew, F. Peart, and А. H. Ruppie. October 13th. 


25.022. Means for attaching magnetos, dynamos, &c., to motors, &.“ 
Е. W. Berwick & Co. and M. Н. L. Sizaire. October 13th. 


25,033. “ Sparking plugs." J. HaNMaN. October 13th. 


25,039. “ Wireless telegraphy, &c.'" S. Brypbon and S. Јонмнѕох. Octo- 
ber 13th. 


25,052. Electric furnaces.” M. R. TREMBOUR. October 13th. (United 
States. March 24th, 1916.) 


25,053. '' Electric commutating or switching." W. A. Price. October 13th. 
25,065. Electric tramcar pole end.“ S. D. Master. October 13th. 
25,068. Electric switches." C. G. BENNETT and H. Garne. October 13ih. 


25.085. Electric heating apparatus." В. Тномаѕ and E. Tuomas. Octo- 
ber l4th. 


25,088. ''Continuity electricity conductors." J. W. А<тгЕҮ and BRITISH 
INsvLATED & Hecssy Cares, LTD. October 14th. 


25.108  '' Electric switches, isolating links, &c." R. T. Norton. Ocito- 
ber láth. 


25.120. '' High- and low-tension distributor of electricity for ignition in 
motor engines." Т. W. CuertHam. October 14th. 

25. 124. Ignition devices of internal- combustion engines.” J. Wae. 
October 14th. 

25.144. Sparking plugs." G. E. Parker. October 14th. 

25,136. '' Electric signal systems." A. J. Joyce. October 14th. 


25,160. '' Machine ne telephone exchange systems." IL. POLINKOWStA 
and WESTERN ELECTRIC Co. October 14th. 


25,163. Electro-medical apparatus." C. KLEIN. October 14th. 
25.172. Electric contact maker for railways.” N. P. Rog. October IA. 
25,173. ‘ Railway block section detector." N. P. Вок. October lith. 


25.176. Pneumatically-operatcd controllers for electric motors. Bits 
THomson-Hovuston Co. (General Electric Co.) October 14th. 


95,177. ** Electrically-driven planers, &c." METROPOLITAN-ViIckERS Fire- 
TRICAL Co. and L. MiLLER. October 14th. | 


25,182. '' Electrodes, welding rods, and soldering sticks." E. Н. Jowrs. 
October 14th. 


25,227. '' Thermo-electric system and means for producing electrical energy." 
E. B. Potter. October lóth 


25,230. '' Magneto hand lamps.” A. E. ANcorp and A. Н. Rail ix. Осо. 
ber 15th. 


25,245. *' Interlinking electric power stations." A. M. TavLoR. October 15th. 


25,271. с. Зр for transmitting and receiving electric oscillations." А. 
E. J. үс. ctober 15th. (Germany, August 19th.) 


25,285. Electric pocket lamps." C. DBorrsHavSER and Соѕморноь WERKE 
Акт. Сез. October 15th. 


25,286. “ Sparking plugs." A. Sprout. October 15th. 


25.290. “ Electric ignition plug." Окта Co. October 15th. (Switzerland, 
April 29th.) 


25.302. Electric push button switches." A. Cesaro. October 15th. (Italy, 
February 8th.) ` 


25,307. Bar windings for electric machines.” Н. Roos. October 15th. 
(Germany, May 4th, 1918.) 


25,356. Electrical earthing devices." R. S. Woops. October 16th. 


25,369. Telegraph printing systems." Automatic ТЕШЕ ПОХЕ MANUFACTUR- 
ING Co. and S. R. SmitH. October 16th. 


25.381. '' Device for cleaning sparking plugs." С. Ketterer. October 16th. 


(France, June 13th.) 


25,386. ‘Conduits for electric wires or conductors.” J. Harr-EpnwanRps. 
October 16th. 


25,403. '' Radio-signalling systems." E. Е. W. ALFXANDFRSON. Oitobe 
18th. (United States, October 16th, 1918.) i 25 


25,416. „ Electrically-insulating rail joints," W. R. SYKES IMEERLOCKING 
SiGNAL Co. and B. R. WII. IS. Oihar; 16th. 


25,417. ‘Insulating material for electrical purposes." W. R. Sykes INTER- 
LockiNG^SicNAL Co. and B. R. WiLLs. October 16th. | b 

25,419. “ Electrodes for secondary batteries." T. D. Gregnisy and VICKERS, 
Ltp. October 16th. | 

25,40. Dynamo electric machines," А.  COURTIADE. October 16th. 
(France, July 18th, 1916.) 

25,426. '' Electrical petrol vaporizer for carburettors." Н. D. Garvin, 
October 16th. 

25,434. “ Incandescent electric lamps for automobiles, &c." Buti eks, LID., 
and A. Resves. October 17th. | 

25.435. “ Renewals of filaments in metal-filament electric lamps.“ S. 
Coxon and W. А. WiLLiAM. October 17th. | 

25,440. '' Electric clocks." A. E. J. Вал. and I. Н. Parsons. October 17th. 

25,456. “Electrical distribution in alternating current system.” A. M. 
Тлу ов. October 17th. 

25,466. “Jointing metallic sheathed electric cables." CaLLENDER'’s Cant & 
Construction Co. and A. E. WiLsoN. October 17th. 

25,467. Spring contacts for electric switch of switch fuse handles. 
CaLLENDER/s CaBL& & CoNsrRUCTION Co. and F. Moor. October 17th. 

25,474. Electrical indicating apparatus for transmission of orders, &c."' 
Е. К. Hosrsv and J. С. HoorkR. October 17th. 

25,475. Electrical hot plates, &c." G. P. Cosway. October 17th. 

25,485. '' Balancing means for polyphase electric current systems." MEIRO- 
POLITAN-VICKERS  ELkcrRIC Co. October 17th. (United States, October 17th, 
1918.) 

25,487. Insulation and protection of live electric rails and gutters, &c."' 
К. ArrWATER. October 17th. 

25,497. '' Process for production of zinc battery elements." S. О. СомРЕК- 
Cores. October 17th. 

25,505. Paste for storage battery plates," Т. A. Wittarp. October 7th. 

25.509. “ Electrical commutators.” R. S. Dahl. October 17. (Denmark, 
October 16th, 1918.) 

25,518. Dynamo-electric machines." Baron Сиғғоко of CHUDLEIGH. (W. 
H. Clifford.) October 17th. | 

25,553. Metal electrodes for welding or deposition of metals." E. А. 
Алкімѕ and Rytanps Bros. October 18th. 

25,558. Electric furnaces.” J. Harrison. October 18th. 

25,559. Dynamo-electric machines." G. SCHROEDER. October 18th. 

25.560. Electro-magnetic mechanisms for telegraphic purposes." AUTO- 
MATIC TELEPHONE MANUFACTURING Co. and S. R. SurrH. October 18th. 

25,563. Electric hand lamps." Т. W. Кніхр and Ruyinp & Co. Octo- 
ber 18th. 

25,066. '' Electric light wiring systems." R. S. Woops. October 18th. 

25,581. '' Electric motors." G. D. Mann and W. Роком. October 18th. 

25,598. Magneto-electric machines." M. M. CARDELLINO. October 18th. 

25,609. Stainpings for electric machines.“ A. W. Tomkins, October 18th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will te 
printed and abridged, and all subsequent proceedings will be taken. 


2917. 
17,011. Есекс SIGNALLING APPARATUS. F. S. S, Wates. November 17ih, 
1917. (132,818.) 
| 1918. 
7,718. HIGH-FREQUENCY DYNAMO-ELECTRIC MACHINES WITH TURBINE DRIVE. 
Allgemeine Elektricitats-Ges. January 24th, 1917. (116,085.) 
13,521. Ісміпом pevices. E. C. R. Marks. (Splidorf Electric Co.) 
August 20th, 1918. (132, 840.) 
15,592. ALTERNATING ELECIRIC CURKENT MACHINES. British Thomson-Houston 
Co. (General Electric Co.) September 25th, 1918. (132, 876.) 
15,600. ELSCrRIC Furnaces. Е. L. Crosby. September 25th, 1918. (132,879.) 
16,337. ELECTRIC SIGNALLING SYSTEMS, SUCH AS ARE USED IN MINES. Auto- 


matic Telephone Manufacturing Co. and C. Remington. October 8th, 1918. 
(132,903.) 
16,659. PROTECTIVE ARRANGEMENTS FOR ELECTRIC DISIRIBUTING CABLES AND THE 


Like. Electric Improvements, Ltd., and J. R. Beard. October 12th, 1918. 
(132 ,90".) 

18,425. SPRING CONTACT CLIPS ГОК REPLACEMENT ELECTRIC FUSES. J. H. Collie. 
November llth, 1918. (132,928.) 

18,928. ELECTRIC SWITCHES. A. H. Railing, C. C. Garrard, and A. F. 
Searle. November 19th, 1918. (132,938. 

21,105. ELECTRICAL MEANS FOR LOCATING MissES OF МЕТА. J Neale. Decem- 
ber 18th, 1918. (132,956.) 

1919. 

10,870. PRESSES FOR ASSEMBLING IHE PARTS OF SPARKING PLUGS. А. Lyonnet. 
Мау Ist, 1919. (132,994.) 

12,700. ELECTRIC SUPPIY SYSTEMS FOR USE ON suites. O. E. Jorgensen, 
May 20th, 1919, (133,002.) 


15,451. CONTACT PINS FOR ELECTRIC CONNICTING PLUGS. О. Stalhane and O. 
О. Kring. June 19th, 1919. (133,010.) 


Electricity from the Wind.—During the coal famine 
caused by the war many attempts were made in America to 
improve the working of the windmills geared to dynamos to 
generate electricity. About 250 installations on farms and 
small estates have proved fairly satisfactory. Many experi- 
ments in this connection were carried out. During about 
one-third of the year there was either complete absence or 
excess of wind, and the force available was very variable. It 
was nevertheless found possible to save fuel for steam or gas- 
driven power producers. The cost per KW.-hour from peat-gas 
fired plant is approximately the same as from a windmill- 
driven installation. Attempts were made to design special 
three-phase generators capable of maintaining constant vol- 
tage independent of the speed of the mill, special attention 
being also paid to automatic adjustment of the sails in order 
to reduce the cost of attendance. A mechanical contrivance 
effects a turning movement of the sails so that during verv 
high winds these occupy a position parallel to the direction 
of the wind, thus avoiding damage to the mill. Attention has 
also been paid to gearing and bearings to minimise losses in 


transmission from the sails to the dynamo.—Manchester 
Weekly Times. 
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NOVEMBER 7, 1919. 


No. 2,189. 


THE INDUSTRIAL RESTORATION OF 
BELGIUM. 


A VERY useful purpose is being served by the Central. 
Information Office at 54, Rue des Colonies, Brussels, which 
was established by the Belgian Ministry for Economic 
Affairs a few months ago. Apart from the Press Bureau 
and the Bureau of Tourism, the office comprises a Burean 
of Economic Affairs which has investigated every field of 
activity in Belgium, and has centralised statistics both 
from private and (Government sources; and as a conse- 
quence the office possesses detailed and general information 
concerning industries and firms, including import and 
export figures before the war and since the armistice, 
records of production of the coal industry and general records 
of all public enterprises for the reconstruction of the 
country. Not only so, but the statistics are being kept up 
to date by a service which is in close connection with the 
leading industries and national financiers ; and much of the 
information is embodied in leaflets which are being dis- 
tributed in English for general use. 

Among the leaflets, attention may be first directed to 
those which refer to coal and iron and steel. The coal · 
industry suffered the least from the German invasion, 
because the Germans required the coal for their own 
purposes, and it, was, therefore, possible for the production 
of coal to be increased in July of the present year to 88:5 
per cent. of the total monthly output in 1914. On the 
other hand, the iron and steel works were left untouched 
during the first three years of the war, and were subsequently 
subjected to a method of systematic destruction and pillage. 
The damage done to the iron and steel works, the demolition 
of plant, and the theft of machines were on such an 
enormous scale that complete reparation will occupy a con- 
siderable time, but notwithstanding all difficulties and the 
future uncertainty, work is being gradually resumed at 
nearly all the works; and it is estimated that the pro- 
duction of pig-iron now representa 51 per cent. of the 
normal output, and that of steel 27 per cent. of the normal . 
rate. Among other plant at the Ougrée works of the 
Ougrée-Marihaye Co., 178 electric motors, totalling 
4,550 H.P. and 18 gas and steam engines, totalling 


9,400 H.P., were removed or destroyed. At the 
Cockerill works at Seraing, all the dynamos were 
marked for export when the Armistice arrived. 


Quoting from the pamphlet on iron and steel, we 
are told that the electrical plant at the Cockerill works 
ig a wonderful one, so wonderful and powerful, in fact, 
that it inspired the German military commanders with the 
idea of an enormous plot egainst them. One day several 
high officers appeared at the works, summoned the director 
and the chief electrician, declared they had been warned 
that wires extending from the Cockerill plant to every part 
of the surrounding territory were connected. with mines 
powerful enough to blow the entire German Army into 
atoms, and, naturally, they wanted to know where those 
wires were, Unless they found out they would themselves 
do a little electrocuting. But the directors could not give 
them any information, for the very good reason that the 
wires were non-existent, The Germans were only partially 
convinced of the truth of the denial, and dug an enormous 
trench around the steel mills to try to locate the cables. 
They had their trouble for their pains." Another incident 
relates to the Dyle and Bacalan works at Louvain, where 
the shops were burnt, furnaces demolished, and the equip- 
ment removed. There was one large electric travelling 
crane of great power. It has been identified at Zwickau, 
Saxony, but the Germans are not anxious to return it, and 
are objecting. 
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The pamphlet dealing with the railways shows that 930 
miles had been destroyed when the Armistice was signed, 
but the work of repair and reconstruction of lines, bridges 
and equipment had been so rapid that a length of only 34 
miles remains unutilised at present; and the railway 
receipts are greatly increasing. In this connection it is 
mentioned that on account of the growing business with 
the port of Antwerp a "Technical Commission has under 
consideration a scheine for the electrification of this line, at 
anestimated expenditure of £600.000,and extensions to other 
lines are expected to be made. Two further leaflets discuss 
the zinc and lead industries and the Belgian ports, whilst 
unother pamphlet deals with the recovery of lost machinery. 
The latter states that there were two German organisations 
which were concerned (1) with the destruction of Belgian 
and French factories, and (2) the theft of machinery and 
plant, which were transported to Germany and allotted to 
the highest bidder. "These organisations kept an accurate 
record of their work by means of a card-file system, and 
this system was called into use by the Allies for the 
recovery of Belgian and French machinery. The work of 
recovery has been so successful under the charge of the 
Service de la Restitution Industrielle that machines have 
been returning to works all over the country at the rate of 
3.000 tons per week, and the total amount restored by the 
end of August was 39,000 tons. 


— —— — 


GERMAN RAILWAY CONVERSION. 


DuBiNG the past two or three months indefinite reports 
have been in circulation in Germany with reference to the 
projected conversion of the State railways to electric 
traction. ‘These reports were applicable to the Prussian- 
Hessen railways, which represent by far the greatest mileage 
of any of the State railway systems in Germany, although a 
scheme is being promoted by Prussia for the consolidation 
of all the railways into one uniform or national undertaking 
embracing the whole of the country. In the meantime, it 
is specially the Prussian-Hessen network which comes into 
consideration, and on this point the Prussian Minister for 
Railways, in the course of a speech which was delivered 
recently in the Prussian National Assembly, ventured to 
foreshadow the prospective conversion of the railways to 
electric traction. 

At the present time the total length of electrically- 
operated railways throughout Germany іх 186 miles, 
although the end of this year is expected to witness the 
inauguration of further sections which will raise the 
mileage to about 230. The reasons why greater progress 
has not been made are attributed by Herr Wittfeld, who 


„has prepared the plans for the substitution of electric for 


steam locomotion on the Prussian-Hessen railways, to 
(1) the war, (2) the circumstance that certain technical 
conditions had first to be fulfilled even before the war, 
and (3) the fact that the military authorities had been 
unable to reconcile themselves to the electrification of the 
railways because an interruption of individual parts would 
jeopardise the working of the whole system. It will be 
seen that the opposition of the military authorities is 
given the third place among the causes which have delayed 
the development of electric railway working in Germany. 
A reference to the columns of this journal during the past 
15 years would show, however. that the primary reason 
for insignificant progress has lain in the apprehensions 
put forward by the military party. But the war has proved 
that by means of long-range guns. airships and aeroplanes, 
even steam railways possess many vulnerable points of 
attack and of destruction, so that the former advantage of 
steam trains being self-contained units has been considerably 
reduced by the alterations in the conditions of warfare. 

A very hopeful opinion is entertained by Herr Wittfeld 
concerning the adoption of electric traction on the Prussian- 
Hessen railways, which is expected to be completed in 30 
years from the present time. The conversion will permit, 
in the first place. of an increase in the speed; secondly, a 
considerable economy in the number of railway workers, 


which, based upon present rates of wages, is estimated to 
amount to £15,000,000 per annum ; and, in the third place, 
the expenditure for coal will be reduced by one-half. In 
fact, it is computed that the economy in personnel and in 
coal would suffice to cover the estimated deficit of 
700,000,000 marks (£35,000,000) on the working of the 
Prussian- Hessen State railways іп the current financial year. 

The author of the scheme predicts the construction of 
power stations at the sources of production of coal, but 
instead of giving pit coal the preference, he states that it is 
intended to utilise for this purpose the deposits of lignite in 
the districts of Niederlausitz and Bitterfeld, together with 
the peat resources in the country, whilst the use of pit 
coal in Westphalia is given the third place. It is, more- 
over, proposed to treat the lignite and peat in retorts or 
gas producers, and recover the by-products tar, benzol, 
sulphate of ammonia, &c., whilst the gas will be utilised in 
gas engines for the production of power, and in some cases 
to drive locomotives. 

The question as to what particular railways will be first 
taken in hand, is answered by the statement that recon- 
struction is already proceeding on the two suburban sections 
between Berlin and Oranienburg and between Berlin and 
Warnau, in the district of Halle and in Silesia. It is 
proposed to continue the electrification of the mountain 
sections in Silesia on the main line eastwards to Breslau, 
and ina northerly direction to Berlin ; to provide a suitable 
connection with the electric railway system in the Halle 
district, and to extend the latter in а north-easterly 
direction to Berlin. It is considered that Berlin in this 
way can be made the central point of an extensive network 
with extensions to Stettin, Hamburg, Hanover, &c., the 
whole of the railways being operated on the single-phase 
alternating-current system. 


RECENT criticisms of the British glass 
industry should have a_ stimulating 
influence upon the development of that industry notwith- 
standing the protest which has been made against the 
criticisms in question. The fact that scientific and 
illuminating glassware are included in the Government's 
list of unstable key industries, increases rather than other- 
wise the interest of the electrical industry in British glass. 
The experience of the past five years has shown that our 
one-time secrecy in anything connected with chemistry can 
no longer avail if we are to make that progress which is 
essential in the changed condition of things in which we 
now live. It is a realisation of that fact which brought 
into existence the Society of Glass Technology, and later 
the Glass Research Association. With regard to the latter, 
progress has not been very rapid, for such preparatory work 
as is being done is still in the hands of the Provisional 
Committee, and we cannot expect events to move very 
quickly until the Council and the permanent officers have 
been elected. It would be grossly unfair to suggest that 
great technical improvements have not been made in 
British glass manufacture, so far as quality of output is 
concerned, since the necessities of the war drove us to make 
endeavours to re-establish the British industry, but its most 
ardent well-wishers would not deny that the whole of our 
attention had, of necessity, to be concentrated upon 
the problems arising out of the need for producirg 
goods previously imported from enemy countries, and that 
it is difficult to lay one's hand upon a really original 
discovery in connection with glass during the war. 
Undoubtedly, wben organised research is established on a 
comprehensive basis, the path will be made easier for 
improvement in manufacturing methods. It is agreed in 
the industry that, except in some of the larger works, very 
crude methods are employed in the handling and treatment 
of materials in glass works, and there has been too great 
objection to the introduction of machinery ; but it is only 
an obvious truism to say that that dislike will have to be 
swept away if the trade is to hold its own in foreign compe- 
tition. For the moment, with one or two exceptions, the 
glass industry is protected so far as the home trade is 
concerned, but if it looks to competing in foreign and 


— 


British Glass. 
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colonial markets, it must put aside any great reliance on the 
advantage of that protection, because no industry can exist 
by ignoring foreign trade and exploiting the home market, 
even if aided permanently by protective measures. However, 
it cannot be hoped that even the unstable key industries 
will be assisted in this way indefinitely, so that it behoves 
the glass industry so to improve its methods that prices 
will fall to a competitive basis. Unless that is done, there 
is bound to be an outcry for a removal of the embargo on 
imports, for whereas we believe the bulk of the buying 
public in this, as in all things, is willing to pay a reason- 
able price for the British article, we fear there is at present 
in many directions a justifiable feeling of indignation and 
irritation at the great disparity between the prices of British 
goods and those which foreign countries are prepared to 
supply at now. 


As everyone interested in electric supply 
companies knows, the Electricity Supply 
Bill, as it stood at the end of last Session, 
left the companies in а very parlous condition. Clause 7 
had been completed, and the purchase terms under which 
the generating stations were to be taken over were such 
that many companies would be seriously crippled, and no 
companies could hope to raise further capital from the public 
where there was any likelihood of such purchase taking 
place. ‘The financial outlook of the companies was very 
black indeed. But this week we are able to report that 
the position has been materially retrieved. It had been 
admitted by all sides that electric supply companies had 
been unjustly treated—and Committee B had come to see 
that the companies simply could not carry on in the future 
unless something was done. At this serious juncture 
Mr. J. A. Marriott, the member for Oxford, has earned the 
thanks of every supply company in the kingdom for the 
statesmanlike way in which he has taken the initiative. 
The opportunity occurred on Clause 12, which deals with 
the purchase of the distributing portions of the undertakings. 
Due largely to the convincing way in which Mr. Marriott 
had spoken on his own àmendments in this connection, and 
to the representations made direct to the Home Secretary 
by the Provincial Electric Supply Committee, the 
Home Secretary put forward an amendment which goes 
far to make amends for what the companies might 
suffer by the purchase of their generating stations. No 
one could suggest, of course, that equity had been 
attained. There must always be a certain amount of risk 
in relying on making up by No. 2 bargain what has been 
lost in No. 1 bargain. But the margin of uncertainty 
has been so reduced as not to handicap seriously the 
future financial working of the companies. Further, 
there is this point also to the good—the lower the 
. price paid for the acquisition of the present generating 
stations by the District Boards or the Joint Electricity 
Authorities, the emaller will be the capital costs with which 
the bulk supply is saddled. So, altogether, the companies 
are to be congratulated on, even in this modified way. getting 
out of what looked like a very serious impasse. 


— 


The Electricity 
(Supply) Bill. 


On Tuesday last our contemporary 
Nature completed the fiftieth year of its 
existence, being some three years older 
than the ErkcrRICAL REVIEW, and its issue of yesterday, 
November 6th, was to be devoted to articles upon the 
scientific progress and developments of the half-century. 
What a half-century that has been! Even during the last 
two or three years, what remarkable developments have 
taken place! Truly the eminent writers of those articles 
cannot have suffered from any lack of interesting material, 
and we have no doubt that the special issue will prove to 
be well worthy of this happy occasion. We look upon 
Nature as one of the most valuable and ably-conducted 
scientific journals in existence in this or any country, 
and one which has maintained a high standard of 
patriotism, insight, and progressiveness ; we have much 
pleasure, therefore, in offering our congratulations to our 
contemporary, and our sincere wish that it may complete 
the century so well begun, under an equally auspicious 


The Jubilee of 
Nature.“ 


star; no limits can be set to the aspirations of science the 
conquest of one problem merely opens the door to another 
(only last week-end we heard that light bowed to the laws 
of gravitation—and what is gravitation ?), and we believe 
that the second 50 years will prove still more fruitful of 
discovery and invention, duly recorded in Nature's pages. 
By his enthralling book ** Discovery," Sir R. A. Gregory 
has marked an era, and has given a name to a new 
journal ; he also has performed most valuable work outside 
his editorial functions, as our readers are aware, and we 
wish him a long and productive career. 


Some time ago a Committee of the 
Conjoint Board of Scientific Societies 
drew up a report on the proposition to 
adopt the metric system, which, to the surprise of most 
men betrayed a disposition to shelve the matter. The 
report was circulated amongst the societies for considera- 
tion, and will come up for discussion before the Conjoint 
Board on Wednesday next. We trust that every supporter 
of the metric system—which is universally used in scientific 
work—will make a special point of attending the meeting 
and throwing his whole weight into the scale in favour of 


Sclence and the 
Metric System. 


the reform which is so long overdue, and which is so 


urgently necessary for the development of our industries. 


It would be idle to look to the advo- 
cates of gas for impartial views on the 
respective merits of gas and electricity, 
and therefore we do not quarrel with Lord Moulton and 
Sir Dugald Clerk, who have jointly taken up the mantle of 
the late Prof. V. B. Lewes, and lose no opportunity of 
advertising the former. The very fact that it has been 
necessary to enlist men of their calibre in the capacity 
of gas advocates, shows to what straits the gas industry 
is reduced to keep its end up; it has no difficulty 
in keeping its price up, and long ago passed the 
100 per cent. increase, whilet electricity supply averages 
about 50 per cent. That is where the heavy capital cost, 
formerly so burdensome to the electrical industry, has 
proved a blessing in disguise. 

At a meeting of the B.C.G.A., last week, the gentlemen 
above mentioned improved the occasion with a veiled attack 
on the national electricity supply scheme, and claimed for 
gas a variety of advantages which must have sorely 
tried the modesty of the audience; but it was special 
pleading, and begged the question in that it failed to 
take due account of the utilisation factor. It is all very 
well to compute the quantity of heat contained in the gas 
and electricity delivered to the consumer; but of what 
proportion dces he enjoy the benefit?— not under the 
conditions optimistically foreshadowed by Sir Dugald . 
Clerk, when great advances shall have been made in gas- 
consuming appliances, but under the actual conditions of 
use which now obtain, and must continue to obtain for 
years to come. The answer is crystallised in the accounts 
for lighting, heating, and power, which conclusively show 
that the paper calculations are not in accordance with the 
reality. 

The far higher efficiency, ease of control, and applica- 
bility to economical management which characterise elec- 
trical apparatus enable them to compare favourably with 
gas-consuming apparatus, and they are gaining adoption 
at an accelerating pace. As for lighting—who that has 
used electric lighting would ever wish to use gas again ? 
The gas partisans go so far as to admit a practical equality 


Coal 
Conservation. 


in this connection—from the point of view of coal con- 


sumption; there is no equality in any other respect, for 
electric lighting, as many honest gas engineers admit, is 
far superior to gas. Hence the gas undertakings are con- 
centrating on a “ heat" propaganda, and Sir Dugald Clerk 
talks somewhat vaguely of gas power, too; but the gas 
turbine is still hidden in the mists of futurity, and the gas 
engine is no rival to the steam turbine—the big gas engine 
proved a costly experiment in generating stations, and is 
only tolerated now where blast-furnace or coke-oven gas is 
available for next to nothing. For all large powers the 
steam turbine is the only heat engine in the running. 
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COIL IGNITION v. 


MAGNETO IGNITION. 


By C. SYLVESTE R, A.M. I. B. E. 


Now that the petrol restrictions have been removed, 
everyone who is in the happy position of being able 
to purchase one is looking round for a good motor 
car. 

Pre-war cars are not considered '' up to much,“ 
hence prospective purchasers are literally bom- 
barding the manufacturers, who for either lack of 
material or reconstruction reasons cannot supply, 
with queries concerning the price and probable date 
of the delivery of the new cars. That the 1920 car 
will be a decided improvement upon those of pre- 
war design there is not the slightest doubt. Aero 
design and construction, which the Air Ministry 
practically placed in the hands of the motor car 
engineer, taught the motor car engine designer 
more concerning the use and abuse of material and 
correct design and efficiency than he ever knew 
before, so much so that more than one well-known 
motor car engine manufacturer has designed and 
constructed a motor car engine which embodies the 
same principles as the design of some of the most 
successful aero engines. 

It is quite obvious that all this tends towards effi- 
ciency, a very desirable tendency in these severe 
days, when one has competitors to seriously con- 
sider, even though lack of material is the stumbling 
block in the way of production. 

It is efficiency which. will command the world's 
market, because everyone will desire to receive the 
maximum amount of value for his cash. From 
this it will be seen that it cannot be termed good 
value for money if purchases, say a motor car, for 
instance, are made which are always breaking 
down. 

Although motor car engines have been redesigned 
for the sake of competition and efficiency, and there 
is some competition between motor car manufac- 
turers, it cannot be said that other equally essential 
component parts of the motor car equipment such 
as the lighting sets, or the ignition systems, have 
undergone any great change in design which will 
appeal to the customer in a more attractive manner 
than those already fitted on pre-war cars. 

To show that there is great slackness in this direc- 
tion it may be mentioned that it is a fact that one 
well-known large electrical engineering company 
is actually circularising its customers with its 1913 
circulars, pointing out the advantages (?) of its car 
lighting equipment. | 

Such methods may obtain a few orders from a 
few impatient customers who do not mind what 
they get, and who do not consider the '' upkeep ” 
expenses, but they spell ruin to the manufacturer 
who supplies the out-of-date and undoubtedly in- 
efficient apparatus. 

In this article I do not propose to criticise any 
particular make of engine or car-lighting set, or 
any of the automatic cut-in and cut-out devices 
which are so necessary for an efficient lighting 
system, and which, by the way, have caused so much 
inconvenience and unpleasantness through failure 
at times when they should have been most efficient. 
The requirements of the ideal car-lighting set may 
form the subject of a future article. 

The chief causes of breakdown to a motor car 
equipment may be set out as follows: (1) Engine 
trouble, (2) carburation trouble, (3) ignition trouble. 
The first two items have certainly been improved 
upon, and it is now possible for an engine to be left 
bv the roadside, should necessity demand it, for a 
whole night, with the certainty of being able to 
easily start it on the following morning; almost an 
impossibility a few years ago. Of the third item, 


which is perhaps the most important item in con- 
nection with a motor car engine, it cannot be said 
that any great improvements have been made tor 
some years past. Іп fact, it 15 true that no improve- 
ments have been made since the magneto ousted the 
‘inefficient ignition coil" from its position as the 
means of producing high-tension sparks across the 
points of a sparking plug. | 

That the magneto was an improvement over the 
induction coil is open to much discussion, and I 
am prepared to say that under pre-war car-lighting 
conditions the magneto was the superior of the two 
systems of ignition; but recent events have proved 
to us that coil ignition is to be preferred to a 
magneto system at any time. ! 

Before the generator car lighting system was 
adopted, that is, when a special accumulator had to 
be carried for coil ignition purposes, the chief draw- 
backs to this system of ignition were: — 

I. Two accumulators had to be carried if it was 
desired to accomplish a long journey. A change- 
over switch had to be used to disconnect the dis- 
charged battery and to connect in the fully charged 
one. 

2. Sometimes it happened that the accumulators 
were at the garage undergoing charging operations 
at a time when they were required for use. 

3. Sometimes, through taking the cells off charge 
before charging was completed, they gave out after 
the car had travelled some distance. This caused 
considerable inconvenience. 

4. The cost of charging the cells was a consider- 
able expense item on the maintenance charges of: 
the car. 

The magneto was welcomed with open arms. 
Why? Because there would be no more break- 
downs, no more charging accumulators, no more 
expense, no more waiting for cells, in fact, it was 
believed that all one had to do was to turn a handle 
once and an unlimited supply of high-tension cur- 
rent was available for ignition purposes. Time has 
proved that this was a fallacy. It has proved that 
coil ignition is to be preferred to magneto igni- 
tion, and to substantiate this I may say that some 
of my reasons for making the assertion are as 
follows: — | 

I. Since the modern car lighting equipment in- 
cludes a set of accumulators, there is no necessity 
to carry a special accumulator for ignition pur- 
poses. 

2. As the operation of charging is carried out by 
a generator which also forms part of the lighting 
equipment, there is no reason why the cells should 
be renroved for charging purposes. 

3. With coil ignition, the same quality of spark 
is obtained at all engine speeds. I have experi- 
mented with ignition coils, and I find that at So 
R.P.M. the spark is quite as '' juicy " as it is at high 
speeds. This must be admitted to be a great ad- 
vantage over the magneto which has a minimum 
speed at which it produces an efficient spark. | 

4. The initial cost of the installation of ignition 
coils is much less than that of the magneto: about 
one-third, as a matter of fact, although, of course, 
this would vary with the quality of magneto fitted. 

5. The risk of breakdown is considerably de- 
creased. There is no armature to burn oüt. There 
is no risk of a breakdown of insulation to earth. 
There are no windings which can be affected by 
damp, since both the primary and secondary coils 
are embedded in a casing of a compound of resin 
and parafhn wax. There are no bearings to be 
renewed, and no trouble can be experienced through 


this was the Liberty. 
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worn-out carbon brushes which eventually make 
bad contact. . 

6. The fair wear and tear costs are practically nil. 
If a magneto has to be repaired the cost will be 
anything from £2 to £5, and sometimes more. As 
a matter of fact no one will undertake to overhaul 
a magneto under £r. 

just as aero-engine design and construction taught 
us the essential factors in the design of the efficient 
motor car engine, so the ignition system, or at least 
the inefficient magneto system pointed out the neces- 
sity for a much more reliable system. 

One very successful British aero engine was 
originally fitted with a dual magneto ignition sys- 
tem. Each magneto was fitted upon a small plat- 
form at one end of the engine, and each magneto 
supplied high-tension current to a set of plugs in the 
cylinders on their respective sides of the engine. 

Early in 1918, owing to the severe shortage of 
magnetos, it was decided to fit an American arrange- 
ment termed the Remy " on each engine in the 


place of one magneto, that is, each engine was to 


be fitted with one magneto and one Remy. 

The Remy itself consisted of a combined low- 
tension interrupter and high-tension distributor. 
This was fitted to an extension of the engine cam- 
shaft. 

The function of the low-tension interrupter, as 
the term implies, was to interrupt the current 
through the primary coil of an induction coil which 
was fitted on the vacant magneto platform. Of 
the induction coil ends, one end of the primary and 
secondary coils were earthed. The other end of the 
secondary coil was connected, by means of high- 
tension wire, to the centre of a wipe contact 
which, as it rotated with the engine cam-shaft, 
enabled a high-tension spark to jump a gap of about 
.003 in. across to pins which were connected to 
the sparking plugs with high-tension wire. A small 
mica condenser was fitted to eliminate the spark 
across the make-and-break contacts in series with 
the primary coil. This, with a small“ Eureka " wire 


resistance, in series with the primary coil, to limit 
the amount of current through this coil, made a 


very nice job of it. 

This was thought, and undoubtedly proved to be, 
à very satisfactory means of overcoming the short- 
age of magnetos, and the popularity of the device 
was soon appreciated not only with the various 
fight squadrons in England, but up and down the 
lines in France and Mesopotamia. There were now 
no anxious moments as to whether the magneto was 
going to fire or not when the prop tip was swung. 
At the slightest movement of the propeller, the 
Remy could be depended upon to transmit the neccs- 


sary high-tension spark to the points of the sparking 


plugs. The only drawback to the system was that 
current was supplied to the primary coil from accu- 
mulators. 

The result of the satisfactory behaviour of the 
Remy was to be seen when the Americans sent their 
first large aero engine to this country and France; 
When it arrived, the first 
thing ignition experts looked for was the system 
of ignition. One had wondered if it would be 
another improvement of the German Bosch, or 
whether the Dixie had been redesigned. To the 
surprise of almost everyone there were no magnetos 
to be seen. The entire system of ignition was coil 
ignition, the very system that had been turned down 
as obsolete many years ago. The Liberty, as is now 
well known, is a twelve-cylinder engine, V type. 
with six cylinders on each side of the.V. High- 
tension current is conveyed from the secondary coil 


of a handsomely made induction coil to two twelve- 
point distributors, each fitted, like the Remy, to an 


extension of the cam-shaft. The current to the 
primary coil is supplied from a generator. 
The Liberty engine did not have an opportunity to 


distinguish itself a great deal in France—the armis- 
tice came too soon for that. But that the method 
of ignition was satisfactory there was not the 
slightest doubt, since the N.C.4 was fitted with 
Liberty engines when it crossed the Atlantic Ocean. 
This being so, I think I have.put forward a good 
claim for the efficiency of coil ignition over magneto 


ignition, not only for aeroplane engines, but also 


for motor car work. 

The moral to be learned from these few remarks 
is that British motor car manufacturers should 
tackle this problem, if it may be termed one, as 
soon as possible. As in most things, the Americans 
have shown us the way. We, as an electrical en- 
gineering community, should benefit by the lesson 
which has been given to us. We should become the 
master and not the pupil of the American as far as 
coil ignition is concerned. One does not wish to 
see in England what can already be seen in Ger- 
many, Austria, and in some parts of France,, that is 
American cars running about with efficient car light- 
ing sets and coil ignition. * 

British manufacturers during the war set up 
machinery to deal with a large production of 
magnetos. Опе large well-known electrical en- 
gineering firm turned out magnetos by the tens of 
thousands. Now, the same company is utilising 
the same machinery for the manufacture of mag- 
netos for motor car ignition. This is a big mistake, 
because the majority of its production will never 
be required. 

In the very near future, as soon as an efficient 
means of transport is available, we shall find Yankee 
cars again dumped into this country. We shall 
probably see more Fords than Daimlers running 
about. We shall see the advantages of American 
engines pointed out by American representatives; 
these will also explain the advantages of coil over 
magneto ignition. ‘The Remy will be pointed to 
as the pioneer of efficient ignition both on British 
and American engines. | 

To overcome this American invasion, it would 
appear that there is need for an understanding and 
greater co-operation between the electrical engineer 
and the motor car manufacturer. The motor car 
manufacturer should have the matter explained to 
him. It should be pointed out that his beloved 
magneto will not give his customer the maximum 
value for money. This persuasion should be illus- 
trated by facts in the way of trials and demonstra- 
tions. It should be explained that it is efficiency, 
combined with cheapness, that will meet with the 
practical approval of the customer. 

From a coil production point of view, we have 
fortunately firms of repute who are already tackling 
the question of coil ignition with energy. This is 
certainly satisfactory because although the magneto 
will, in the near future, be almost a dead letter, the 
new trade which will be created will more than 
make up for that lost for the sake of what is un- 
doubtedly—efficiency. 


National Hydro-Electrical Schemes for New Zealand.— 
In the course of a paper read by Mr. Н. НШ, B. A., F. G. S., 
at the Science Congress at Christchurch, the author states 
that in the North Island of New Zealand there are places 
which have been enumerated as capable of producing 495,000 
H.P., while in the South Island the estimates amount to 
3,305,480 H.p. After giving the history of electrical develop- 
ment in the colony, Mr. Hill refers to the very limited coal 
supplies of New Zealand, and shows that it is essential to the 
industrial welfare of New Zealand to devise some means of 
producing motive power without seriously depleting the coal 
supply. With а supply of water power which compares 
favourably with that of any other country of its size in the 
world, New Zealand will be able to hold her own in the 
world's markets if this power is utilised for the generation 
of electricity. Furthermore, he mentions that the Finance 
Minister was not afraid to borrow millions of money to carry 
on the war, and shows that by developing the hydro-electric 
scheme the New Zealand Government would be able to pay 
interest on those loans and eventually wipe out the debt. 
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THE ECONOMICS OF POWER TRANSMISSION AND THE ELECTRICAL INDUSTRY. 


By THEODORE RICH. 


At the present moment the thoughts of many of 
those interested in electrical matters have been 
turned towards the subject of power transmission 
as an aid to reconstruction and to the healthy re- 
vival of the electrical industries. 

There 1s one great danger ahead, and that is that 
the professional politicians may be tempted to make 
unlimited promises, and make a stunt“ of elec- 
tricity, to divert public attention from the invariable 
results of their past economic follies. 

The antics of the pro-Bolslievik leaders of so- 
called labour, in repeatedly threatening strikes in 
power stations and in calling out men from Lot's 
Road, will naturally cause, and have caused, many 
employers to hesitate to take power from any public 
system; they think that, even in these days of in- 
spired trouble-mongring, it is better to place con- 
fidence in one's own employés—who may at least 
sometimes prove faithful—on the principle that it 
is better to have evils you know of than those you 
“wot not of.“ 

A great deal of economy can be obtained by means 
of power transmission, but the results obtainable 
have their limits. For instance, if the deliberate 
union-encouraged absenteeism in the Welsh coal 
mines were reduced by one-half, the power that 
could be produced by the resulting increased output 
of coal would be greater than that likely to be 
obtainable in industrial areas from water power in 
Scotland. 

Unless the Government and all concerned are 
determined that the Great New World is to be one 
of work and fair play to the consumer and invested 
capital, rather than a paradise for the sponger and 
industrial blackmailer, the resulting disappointment 
will react in a disastrous way on electrical business. 
as being a well-advertised nostrum which has failed 
to fulfil its promises. • 

When the time comes that electricity can become 
a factor in national reconstruction, there is one im- 
portant point to be considered: the country is not 
as rich as it was. Money costs more, labour eff- 
ciency, despite. labour-saving appliances, is lower 
than it has been at any time during the last 20 years; 
and, therefore, to enable electrical power to become 
something more than an excuse for the multiplica- 
tion of officials, the capital cost of all work done 
must be kept down to an absolute minimum. In 


order to reduce the cost of housing the Government. 


has at last agreed to curb the money-wasting pro- 
clivities of local authorities, and has actually dis- 
covered that about 50 million citizens of the United 
states live in wooden houses without becoming an 
immediate prey to all the ills that flesh is heir to. 
A similar discovery may be made some day with 
regard to electricity. If electrical power is to be 
within the reach of all, engineers will have to try 
and see how simple line construction, sub-stations, 
and distribution systems can be made. In the past 
excessive capital costs have ruined many projects, 
and the fear of such costs has prevented the birth of 
many useful schemes. One hears of eminent con- 
sulting engineers proclaiming that a 20- or 30-mile 
transmission scheme is impracticable, when a similar 
transmission line on the Continent carried out by en- 
gineers with far greater experience, in similar 
country, is looked upon as a bagatelle. | 

In government or civil work апуопе, however 
incompetent, can spend money. but it takes a 
man who knows his job to spend it properly. 
Before the war when money was to be had at 
3 per cent. to 5 per cent. there was a tempta- 
tion to spend. Some of the worst offenders 
were Victoria Street consultants, whe refused to 


^ . . 
* -we 


put down units of decent size, who tried to rival 
the Hampton Court maze with their steam con- 
densing and steam piping arrangements, and became 
enthusiastic over every fakement and gadget that 
masqueraded as a safety device. Others who from 
inborn instinct, or anxiety to please semitic and 
continental financiers, placed material portions of 
their design work in the hands of continental con- 
tractors, and the services rendered have naturally to 
be paid for, the clients having the double privilege of 
paying for an unearned 5 per cent., and through the 
nose for the absence of effective competition. If 
pre-war experience is anything to go by, the Cabinet 
and the directors of some of our largest companies 
will naturally compete to secure the services of such 
true patriots. Some of our most ardent technicians 
during the war, assisted the Government to spend 
money and tie up man-power by adopting the motto 
that, the best of everything is good enough for 
temporary war work.“ 

Alfred Still, in his well-known book on '' Over- 
head Power Transmission," puts the case against 
excessive capital expenditure very well. He savs 
with regard to the design of steel towers, A speci- 
fication calling for tests that are unnecessarily 
severe is just as true an indication of incompetence 
on the part of the designing engineer, as a specifica- 
tion giving test conditions that will result in a tower 
too weak for actual requirements.“ 

The world to-day has no money to waste, and 
British consultants and manufacturers cannot expect 
to have their fair share of the world's electrical 
work, unless they are prepared to cut down material 
and labour to the absolute minimum for reliable 
results. Owing to war losses, freights will remain 
high for years to come, and a valuable contract may 
easily be lost because of our national enthusiasm for 
cast iron in places where it serves no purpose. А 
high-tension switchboard was ordered in England 
during the war; it arrived in France many weeks 
late, waiting for peculiarly designed accessories. 
When it was erected the engineer of a French power 
company, a man of considerable practical experi- 
ence, laughed and said what a shame it was to spend 
so much money during the war. The next set of 
switchgear wanted was ordered in France; it cost 
about half the monev, took up half the space, and 
was quite good enough for war and normal commer- 
cial purposes on the Continent, let alone for a pos- 
sible '' billet " for a Hun bomb. 

During the occupation of Northern France and 
Belgium by the Germans over 15,000 pieces of elec- 
trical apparatus, such as transformers, motors, 
motor starters, oil switches, and other items passed 
through the main electrical collecting station; exami- 
nation of documents and apparatus shows that the 
items of British manufacture could almost be 
counted on the fingers. For this state of affairs, 
Whitehall, Parliament, and the Ca-canny, slacker- 
protecting trade unions are largely responsible. 

Many of our national difficulties arise from a dis- 
inclination to face facts and speak out, as if the very 
existence of a thing can be prevented by not speak- 
ing about it; middle-class respectability almost 
shudders at facts, therefore the agitator who savs 
what he thinks, however mistaken it may be, gets 
the upper hand. The popular Press is afraid to 


draw lessons from events for fear of influencing the 
circulation, 4nd^the people are kept in ignorance. 


Recently at Edinburgh the Swiss tendered for tur- 
bine plant for’ £106,000 when the lowest British 
tender was £174,000. This sort of thing is not due 
to the excessive profits of the *“ hated capitalist ” or 
the lack of enterprise of employers; it is due to the 
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fact that the British mechanic, who used to be the 
best worker in the world, is rapidly becoming the 
worst, not from inherent vice but from the work of 
those who claim the capacity to fill the proverbial 
quart pot with a pint, with the aid of a false bottom 
invented by the late Herr Karl Marx, and perfected 
by his present-day followers. 

When the inspired industrial chaos subsides, 
the question to be solved will be: Have we suffi- 
cient national gumption to spend money where ‘t 
is actually wanted? Power generation and trans- 
mission can then become a practical business on 
its own basis once again, without backstairs sub- 
sidies from the Government or the rates, and our 
manufacturers can, by making simple, sound, solid 
apparatus, get their fair share of the vast amount of 
electrical work which will be wanted on the Con- 
tinent and elsewhere, to make good the wastage of 
the world war and of the economic civil war at pre- 
sent in progress in many lands. 


THE ELECTRICITY (SUPPLY) BILL. 


As briefly mentioned in our last issue, the consideration of 
the Bill was resumed by Standing Committee B of the House 
of Commons on Tuesday last week. Sir Samuel Roberts was 
in the chair, and stated that the Government wished the 
Committee to proceed as quickly as possible; the remainder 
of the Bill was mainly machinery, the contentious clauses 
having been disposed of. The Home Secretary added that it 
was essential to get the Bill through quickly; he thought it 
would require about 18 sittings of two hours each, and that 
it might be sent for report about November 95th. Mr. 
Marriott, making a personal explanation, said that on 
Clause 7 he moved an important amendment relating to the 
compensation to companies which were bought out, but 
allowed it to be dropped on the understanding that the Hoine 
Secretary would move an amendment, but the latter was not 
moved. Mr. Shortt denied knowledge of any such under- 
standing, Clause 8 (the right to use Tor generating stations 
land acquired for that purpose) was then considered and 
amended by extension to any authorised undertakers ” and 
restricted to orders made after the passing of the Act. On 
Clause 9 (restrictions on the establishment of new generating 
stations) Mr. Shortt moved that district electricity boards be 
not exempt from the control of the Commissioners, and this 
was agreed to. It was also agreed that consent to the erec- 
tion of new works or to the extension of existing works should 
not be withheld unless a local inquiry had been held. Mr. 
Balfour moved to leave out the words provided that the 
owner thereof complies with any regulations made by the 
Electricity Commissioners as to the type of current, fre- 
quency, and pressure to be used." Mr. Shortt urged that 
uniformity was a fundamental necessity, and that in the 
case of works or other installations requiring a special type 
of supply no Commissioner fit for his office would impose con- 
ditions which would prevent the adoption of useful schemes. 
Mr. Hopkinson outlined a plan of his own to supply a village 
with electricity and hot water by means of a gas-driven 
generating plant at a cost far below that attainable by any 
super-generating station. The amendment was rejected by 
14 to 8. It was agreed to insert words limiting the restric- 
tion to the erection of new private stations. Mr. T. Thomson 
moved to leave out the proviso which constituted the second 
part of the clause, when the Committee adjourned. 

On the following day Viscount Elveden moved an amend- 
ment exempting railway companies unless it were proved 
that the district authority or board was in а position to 
give them a suitable supply at no greater cost than they 
would incur with their own plant; after modification the 
amendment was adopted. Mr. Thomson’s amendment was 
then taken, but was opposed by Mr. Balfour and Mr. Shortt 
and negatived. The proviso was extended to include cases 
where а inanufacturer in а position to generate electricity as 
a by-product proposed to supply it to other manufacturers 
also. Mr. Shortt moved that the words authorising supply to 
bodies other than the district board or authorised undertakers 
should be omitted, and with minor amendments the clause 
was adopted. 

Clause 10 (power to use main transmission lines belongin 
to other persons) was amended to apply only to the lines: A 
authorised: undertakers, and adopted. Clause 11 (Powers of 
District Boards in respect of the supply of electricity) was 
amended. to avoid debarring supplv to the previous owner of 
a generaling station which had been acquired by a district 
board within the area of a power company, and the Com- 
mittee then adjourned. 

On Thursdav. Clause II was adopted as auended, and Mr. 
A.- Neal moved that the consideration of Clauses 12 aud 13 be 


postponed. Тһе former related to the transfer of under- 
takings to boards, and the latter contained special provisions 
as to power colupanies. In view of the fact that some of the 
companies might be bought up quickly, and would therefore 
have no opportunity of securing the benefit of Section 2 of 
the Act of 1553, he thought it would be wise for the Govern- 
ment to consider tho position of all persons interested, and to 
arrive at an agreement. Mr. Shortt agreed to the postpone- 
ment, but wished the Committee to proceed with the follow- 
ing clauses. Eventually the sitting was adjourned. 

On Tuesday the discussion of Clause 12 occupied the whole 
sitting, and was continued up to midday on Wednesday; the 
most important amendment was one moved by Mr. Shortt, 
which provided that where a generating station or main trans- 
mission line wus taken over by a district board, the board if 
so required by the previous owner should take over the re- 
mainder of the undertaking within two years on payment of 
the capital expended thereon. Clause 13 was then discussed 
until the adjournment of the sitting. 


NOTES FROM CANADA. 


(FROM OUR SPECIAL CORRESPONDENT.) 


A NEW company, bearing the name The Winnipeg River 
Power Co., was formed not long ago, and 1t proposes to spend 
soine $7,000,000 on building a plant with an ultimate capacity 
of 165,000 н.р. There are to be 6 units of 23,000 H. P. each, 
and the development will be at Bonnet Falls, about 75 mules 
north-east of Winnipeg. 

The British Forgings, Itd., plant in Toronto, where ten 
6-ton Héroult electric furnaces were installed during the war, 
has been bought by Baldwin's, Ltd., of Swansea, Wales. 
The local title in. Canada will be Baldwin's Canadian Steel 
Corporation, Ltd.; the capitalisation will, according to report, 
be $10,000,000, and the works will employ 2,300 men in 
12 months’ time, or less. It is not known yet to what extent 
this firm will make use of the electric furnaces, but as they 
appear to be erecting blast furnaces at the present time, the 
electric furnaces may be used as auxiliaries. The Canadian 
Engineer states that the firm will before long begin the 
manufacture of tin plates, black sheet, and galvanised sheet. 

A good many readers of the Review are by now probably 
aware that in Ontario the Hydro-Electric Power Commission 
has jurisdiction, under the authority of the Provincial Govern- 
ment, over all water powers in the Province which are not 
already in the hands of private interests, and that no change 
will be made in existing franchise without the proposed change 
being submitted to the Commission for criticism. 

In the Province of Quebec a different policy is followed; 
there, the Provincial Government is investigating the water 
powers much in the same manner as is being done in Ontario, 
but the water powers are leased under certain conditions to 
private corporations, and in order that the water powers may 
be developed on sensible lines with future requirements kept 
in view, the Government is taking proper care of regulation 
by building daius and providing suitable storage reservoirs. 

For example, the Gonin reservoir has been created on the 
St. Maurice river. This reservoir, according to Government 
authority, stores more water than the great Assouan Dam on 
the Nile; it has enabled the minimum flow of the river St. 
Maurice to be doubled, and it is expected that it will be 
possible to exceed even this proportion. 

The cost of this work was about $2,500,000; three cornpanies 
at present making use of it are paying into the Government 
coffers about $191,000 per year. 

Public ownership, so far, has not taken any hold on the 
minds of the people of Quebec, as it has done on those of 
the people of Ontario. 

It is rather & remarkable fact that both in Quebec and in 
Ontario most of the best water-power sites are within fairly 
easy reach of those portions of each Province where people 
find it easiest to live, on account of climatic and other con- 
ditions; considering that both Provinces lack coal, this is a 
fortunate circumstance. 

During the war wireless telegraph stations were established 
for naval purposes at Barrington Passage, Nova Scotia, and 
in Bermuda. The Department of the Naval Service in Ottawa 
recently announced that these would now be used for com- 
mercial purposes. 

A sedate authority known as the Hydro-Electric Power 

'ominission of Ontario is responsible for an amusing piece 
of misinformation which appeared in the Bulletin of the Com- 
mission for September last. 

Under the heading '' Notice to School Children,’ ' one reada 
that this letter [which follows, in the Bulletin] was recently 
sent to school teachers tproughout the Province with a 
request that it be read to the pupils : lt is part of the Cem- 
mission's Safety First campaign. 

Then follows this remarkable к The wires that 
you see support the poles along the streets and roads all 
carry electricity. 

In most countries, and even in other parts of Can^da. the 
wires are usually supported bv the poles, but evidently the 
eln! Commission would say, Nous avons changé tout 
cela 
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ELECTRIC POWER SUPPLY DURING THE WAR. 


By ARNOLD B. GRIDLEY 


(From the Journal of the INSTITUTION OF ELECTRICAL ENGINEERS. 


ELECTRICAL PLANT MANUFACTURE. 


Tuose who have read Part I“ of the record of the war ‘acti- 
vities of electric supply undertakings must have appreciated 
that the electrical manufacturers of Great Britain were never 
before called upon for а greater output of electrical machinery 
of all kinds than during the war period. ‘The kilowatt capa- 
city of generating plant installed or ordered by public service 
undertakings during the war aggregated 1,143,000 KW., a total 
equivalent to the plant installed in June, 1914. Practically 
the whole of it was of British manufacture. This large out- 
put, to which must be added the plant ordered by Govern- 
ment Departments, private firms, the Allies and—to such ex- 
tent as was periuissible—by the Colonies and friendly neutrals, 
indicates in some degree the task fultilled by the manufac- 
turing industry. It follows that an unprecedented demand 
for motors, transformers, switchgear, cable, &c., had to be 
met. Equally busy were the makers of boilers, steam piping, 
condensers, punips and other auxiliaries. . 

The enlistment of employés was at first encouraged. This 
necessitated the up-grading of less experienced men, and the 
division of some of the manufacturing processes into a number 
of simpler ones. Although greater cost and less efficiency re- 
sulted, this procedure was, under the circumstances, satis- 
factory. From a number of opinions expressed, the employ- 
ment of Women labour has been found satisfactory on simple 
repetition process work in mass production, but in other work 
it has been seareely encouraging. Boys have shown more 
initiative and enterprise, and were better time-keepers. Wages 
rates for women and girls were so much more than. those 
normally paid to boys that trouble was caused, and piece- 
work rates had to be doubled. Some firms were greatly 
handicapped by housing difficulties, and by the competition of 
higher wages rates paid to local munition workers, while the 
constant training of new Lands limited production. 

Difficulties in obtaining raw materials from the Continent, 
and the limitation of shipping facilities, made it essential that 
new or home sources of supply should be found. As ex xaluples 
it is only necessary to mention lamps. mapnetos, and carbons, 
eut of hundreds of such cases. ‘The energy and resource 
shown by manufacturers and their depleted stalls cannot be 
too highly commended. 

It was unfortunate that turbine builders remained so depen- 
dent throughout the war upon the importation of turbine 
disks from abroad. ‘There would appear to be no insuperable 
difficulty in getting British forpemasters to produce all the 
turbine wheels required if the turbine makers will but get 
together and agree upon а reasonable specification. with firms 
engaged on the production of steel forgings and castings. Un— 
happily а great deal of plant was delayed during the war by 
the late delivery of turbine disks which were ordered from 
America. Ellorts were made during the war to remedy this 
situation by bome production. but were limited by the over- 
Wheluning demand upon steel foundries for even more urgently 
needed requirements. While 16 is true that British quotations 
compared unfavourably with prices tendered by American and 
Continental firms, the placing of bulk orders should enable 
British firms to compete in future. 

Great activity in the production and use of electrical cooking 
and heating apparatus was evidenced during the war. Much 
of the heating apparatus supplied to Government Departments 
was of a special nature, and, owing to the confidential pur- 
pose of many of the processes adopted, it is impossible to 
give details which would be of the greatest interest. The 
following data do. however, give some indication of the ab- 
normal amount of work carried out for the particular pur- 


——— 


; : Persona 
Pieces of | Kilowatis, | catered for 
| appa i per day. 


Apparatus. 


Electrical cooking apparatus supphed to 
canteens, munitions works, hospitals, 
and national kitchens .. Я 4,500 71,055 
lectrical cooking apparatus supplic or 

E nfloat . ia PP 19,750 27.750 

Heaters for gun mountings on aeroplanes 55.500 1,020 

Heaters for aeroplane engines 24,000 12,060 

Auxiliary plant ot apparatus used in con- 
nection with the heating of oil for fur- 
naces, primers for aeroplane engines, 
sinoke screens, decoys, metal baths, 
mifttles and crucibles, branders, glue 
pots, soldering irons, special heaters 
for explosive works, band heaters for 
shrinking bands onto shells, wood 
seasoning ovens for еар: апе work, 
armature dryers, airmen’s sults, resin 
boilers. radiators and heaters, immer- 
gion heaters, copper circulator heat. rs 
fur seaplane engines, dc... : 


316,500 
63,000 


52,500 
Approx. 


89,600 


This makes a total of 160.650 pieces of apparatus with a 


total kilowatt capacity of 161,050. The material used was 
* For Part I see Exec. Rev., August 22nd, 1919. 


and H. HUMAN. 


Abstract.) 


almost wholly of British manufacture with the exception of 
regulation switches and, to а small extent, the wire used for 
heating, such as nichrome. In the earlier part of the war the 
importation of * Hart " switches and nichrome and nichrome 
2 from America was permitted, but later on British manu- 
facturers were able to supply a good deal of the heating wire, 
und, therefore, the import of nichrome was then prohibited. 
The type of element employed atloat differed from that em- 
ployed on land. In the former case mica was almost univer- 
sally used, and in the latter case fireclay. There was some 
slight difference in the method of construction, but the main 
feature in each case was simular. 

The control of manufacturers’ output was not instituted by 
the Electric Power Supply Department of the Ministry of 
Munitions until May, 1916. The main purposes were to ensure 
that no work was put in hand without the authority of a 
priority certificate, that orders were executed in conformity 
with priority gradings, and that buvers of plant, &c., were 
correctly quoting the certificates issued to them. This proce- 
dure had become essential. Apart from this check on orders 
dealt with, inanufacturers were otherwise interfered with but 
little. No inspection of manufacture was made. In no case 
was any proof shown of Government regulations being 
ignored. Buyers and sellers were also left a free hand as to 
with whom they might do business. During the latter half of 
the war period the annual rate of production of electrical plant 
was approximately as follows :—- 

Generating plant 


400,000 KW. per annum 
Motors 


600,000 KW. per annum 
Transtoriners 500, 000 KW. per annum 
Converting plant 110,000 KW. per annum 


Now and again the order of work passing through the shops 
of some firms left gaps which 16 was desirable to fill. Autho- 
rity was given in such cases for a limited number of turbo- 
ulternators of useful size to be put in hand and treated as 
‘war stock " machines. These were subsequently found 
most useful in mecting urgent and unforeseen demands, and 
those on hand found a ready sale after the armistice. Тһе 
importation of electrical machinery into Great Britain was 
almost totally prohibited during the war, even from neutral 
countries. А large export business could have been done with 
the Colonies and neutrals, but it was found impossible to 
urant priority certificates or to allow British firms to take such 
orders, Unfortunately considerable business thus went to the 
United. States and Japan. Markets thus temporarily lost 
should soon be recovered, provided the policy of capital, 
labour, and of the Government is wisely framed. 

In 1917 a committee of members of the B.E.A.M.A. was set 
up under the chairmanship of the technical adviser of the 
Electric Power Supply Department. The purpose of this 
cotnmittee was to place views or recommendations of the 
B. E. X. M. A. before the Ministry whilst the manufacture and 
disposal of electrical. plant was controlled. An important 
matter approved by the committee was the control over the 
manufacture of fully enclosed dynamos and motors. Users of 
motors were—and still are to some extent—in the habit of 
specifying fully enclosed machines where a pipe-ventilated 
pattern would be more satisfactory and require less material 
and labour. a matter of first importance at the time. Every 
customer who specified a fully enclosed machine had to sub- 
nut particulars proving its necessity before the maker could 
proceed. No trouble or friction was caused. The committee 
agreed that no manufacturer should, without approval, depart 
from his standard design to suit а customer's particular, and 
in some cases peculiar, design. This proved a very useful 
measure, as it would, if allowed, have interfered with stan- 
dardisation in manufacture when economy of labour and ma- 
terial was of first importance. Other matters upon which the 
committee assisted the Ministry included questions of imports 
and exports, release of pivotal men from the Services, pro- 
vision of raw material. &c. 

All but one or two factory extensions were ratified, and in 
this respect. the electrical industry was but. little hampered. 
The great part being played by electricity in munitions pro- 


duction was quickly recognised by Governinent Departments 
and Comuittees. 


THE GERMAN ELECTRICAL InpustRY. 

The importance to Germany of her electrical industries dur- 
ing the war was enormous: the widely spread activities of the 
A.E.G. and the Siemens-Schuckert groups embracing facilities 
which could rapidly be devoted to the direct production of 
niunitions of war. The interests of these two firms alone are 
valued at upwards of £250,000,000. From time to time during 
the war particulars filtered through which gave some reliable 
indication of the difficulties the German electrical industry 
had to cope with. Substitutes had to be sought for if pro- 
duction were to be maintained or augmented. In any case, 
it was difficult enough to meet Army requirements, and next 
to impossible to spare anything for commercial needs. The 
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two firms above mentioned were the first to substitute alumi- 
nium for copper wire in machine windings, but its high cost 
and growing scarcity necessitated recourse to the use of zinc 
wire, Which at first was not successful owing to its brittle 
nature, but, ultimately, a more elastic and serviceable form 
was produced. The machines thus constructed were very 
nearly twice the size of the old type, and iron collectors were 
used. Transformers with zinc windings were also made, and 
the A. E. G. built transformers of this type of 7,500-к.У.А. capa- 
city, which proved satisfactory. At a later date, reversion was 
made partly to aluminium windings, aud only in exceptional 
cases was the use of copper permitted in the construction of 
electrical machines. Conductors were made of iron, alumi- 


nium, and zinc wires, little copper being permitted for this 


purpose. Substitutes for rubber were adopted for the insula- 
tion of wires, the most satisfactory being impregnated paper. 
Resistances, contact controls, &c., were made of iron. 
Switches, lamp bases, &c., were made of Sherardised '' sheet 
iron. Iron was mostly employed in high-tension apparatus, 
current-carrying parts—except contacts—being made of zinc. 
Meters made of iron and zinc were produced. Despite the 
restrictions and great difficulties which hampered them, the 
German manufacturing firms were far from non-progressive, 
and, while there are some in this country who still have mis- 
givings about using units of 25,000-Kw. capacity, the A.E.G. 
manufactured during the war a 7,000-volt turbo-alternator 
of 60,000 K. v. A. capacity, the turbine blading of which was 
made of steel, without nickel, worked out of the solid. A 
second and similar machine has recently been constructed. 


OUTPUT OF ELECTRICAL MANUFACTURING FIRMS. 


Daniel Adamson & Co., Ltd., was mainly engaged in -the 
production of turbo-blowers, but energy was also devoted to 
the production of shells and submarine mines. | 

Bellis & Morcom, Ltd.—In addition to the manufacture of 
power plant, some of the requirements for submarine, tug 
and trawler engines, 18-pder. gun parts, Gin. howitzer gun 
parts, and airship and aircraft engine parts, were also met. 
The chief difficulty encountered was owing to the variety of 
the work, and its non-repetition character. 

‘British Thomson-Houston Co., Ltd.—The output of elec- 
trical machinery and plant was slightly increased, over 600,000 
KW. of turbo-generators being manufactured. In addition, 
turbines for the Navy, wireless generators, and a very large 
quantity of shells, bombs, gun parts, mines, tank parts, wire- 
less valves, barbette hoods, &c., were produced. Over 40,000 
magnetos were manufactured for aircraft purposes, after much 
research and experimental work. The lamp production records 


give the following figures for distribution : Direct Government - 


45 per cent.; class A and B 50 per cent., showing that very 
few lamps were available for export or domestic service. The 
whole output of tungsten and molybdenum has been obtained 
at the works, the rate of production of tungsten being now five 
times, and of molybdenum 12 times the 1914 output. 

British Westinghouse Electric and Manufacturing Co., Lid. 
—Although changes had to be inade in the nature of manufac- 
tures to meet war conditions, the per-war products of the 
firm were considerably augmented, the demand for large power 
turbo-plant and motors with the accompanying equipment 
being very great. Certain parts of the factory were turned 
over to actual war-material manufacture, and in 1917 over 
5,000 tons of sheels:and fuses were turned out. In addition, 
gun parts, subinarine engines, electric-contact and other 
mines, Ricardo engines, tank parts and paravanes have been 
manufactured in large quantities. The labour turn-over during 
the war has been 30,000, and the total number of employés 
wlio joined His Majesty'a Forces was 3,500. 

Brush Electrical Engineering Co., Ltd.—The pre-war manu- 
facture of turbo-plant, transformers, motors, &c., was aug- 
mented by requisitions for munition factorfes, dockvards, and 
controlled power stations. On completion of large rolling- 
stock contracts, new shops were erected, and important air- 
craft contracts undertaken. In October, 1915, the first 
machine was delivered; and a large number of different types 
of seaplanes and aeroplanes was turned out, with uniform 
success, the company establishing its own flying- ground and 
delivering by air after complete flving tests. In addition, some 
thousands of paravanes (“Otters”) and a large quantity of 
shells and bombs were manufactured. On Armistice Day 
21.5 per cent. of the emplovés were women, as against 3.7 per 
cent. pre-war. za ch 

Dick, Kerr & Co., Ltd.—This firm, as an exception to the 
general practice of electrical manufacturers, temporarily aban- 
doned its pre-war products and devoted themselves entirely 
to direct war work. With the exception of some 100 petrol- 
electric tractors, the whole works output has been confined to 
Army and Navy requirements; shells from 12-pder. to 13.5-in. 
naval, 6-in. howitzers, flying boats, railwavs and transport 
requisites being the main items. Of shells alone over 100.000 
tons finished weight were forged and completed. In addition, 
many Government establishments 
example, the Hackney Marshes National Proiectile Factory for 
the manufacture of 15,000 6-in. H.E. shells per week waa 
built, equipped, and later taken over by the Ministry. Over 
3,000 women were emploved in November, 1918—-a tenfold in- 
crease over the pre-war figure. ; i 

Fraser & Chalmers, L!d.—At this firm’s works, in addition 
to the pre-war products, Diesel and other engines for Admiraltv 
work and turbos for standard ships have been manufactured 


were equipped. For 


t 


as well as gun parts, &c. Much work has been done in mining 
plant for lead, copper, zinc and wolfram, and the like; also 
with dry gas-cleaning plant, because of the increase in iron 
and steel output, and the recovery of the valuable potash by- 
product. 

General Llectric Co., Ltd.—At the signing of the armistice, 
90 per cent. of the turn-over was taken up by direct and 
indirect Government demands, the bulk of the remaining 10 
per cent. being on work of national importance. The pre-war 
manufacture of heavy machinery was much augmented, 
Whilst special small dynamos and motors fur the Mechanical 
Transport Department were made in large quantities. The 
carbon works were doubled, and the whole output placed at 
the Governinent's disposal, whilst field and trench telephones 
in enormous quantities were supplied from the telephone 
works. In addition, new works were laid down to meet 
Government demands for magnetos for aeroplanes; and great 

uantities of shells, gun parts, aeroplane parts, submarine 

etector gear, &c., have been supplied. A new building was 
also erected for the making of valves for wireless work, and 
over 120,000 of these valves were produced in the past year. 

C. A. Parsons d Co., Ltd.—The main pre-war products— 
turbines for driving electric and other machinery, and search- 
ligth projectors—were considerably augmented; during the 
last three years some 175,000 н.р. of marine turbines have 
been turned out, whilst over 750,000 н.р. of turbine and elec- 
trical machinery have been produced. The output of search- 
light projectors, ranging from 10-in. to 78-in. diameter, has 
been increased tenfold, this department of the firm being the 
largest manufacturers of such reflectors in the world. Ех- 
periments for the Admiralty have been carried out on sub- 
marine and mine warfare. Larse numbers of standard gauges 
for shell and other work have been made for the Ministry. 

Rishardsons, Westgarth ck Co., I.td.—This firm's principal 
pre-war productions for power-station equipment were steam 
turbines, condensing plant, boilers, and heat accumulators.’ 
The construction of marine steam turbines was commenced 
shortly before the outberak of war, and the war output of 
marine turbines was over 192,000 R. p., mostly of the Parsons 
type, but later the Brown-Curtis type was largely adopted. 
The latter type included a number of standard turbines with 
double-reduction gear for standard cargo vessels. In addition, 
27 land turbines were constructed, aggregating 85.000 xw. 
The largest of these were one 20.000-Kw. and one 15,000-xw. 
for Manchester Corporation, one 12.000-Kw. for the Newcastle 
E. S. Co., and one 10,000-kw. turbine for the London E. S. 
Corporation. These units were the largest actually at work 
of the single-cylinder type. running at 1,500 R. р.м. The 
builders were indebted to the National Physical Laboratory, 
Metallurgical Department, for assistance rendered in obtaining 
suitable steel for the higher stressed blades in these large 
machines. The boiler department turned out over 75,000 н.р. 
of Yarrow-type boilers. The employment of a large number 
of women in the turbine and boiler departments was found 
satisfactory under proper supervision. At the Middlesbrough 
works & very large output of shella was turned out, practically 
entirely by women, of whom 360 were employed. The firm'a 
standard reciprocating marine engine was supplied in large 
numbers. 

Siemens Brothers Ё Co., Ltd., and Siemens Brothers 
Dynamo Works, Ltd.—At the Woolwich works civilian work 
was practically abandoned, and to meet Government demands 
new shops were crected and equipped, and double shifts in- 
stituted so that the normal output was more than doubled. 
About one-third of the male emnlovés joined the Forces. and 
female labour was substituted, 2,600 women being employed 
in a. total staff of 5,600 at the close of the war. Of the usual 


products other than cables, onlv incandescent lamps and dry 


batteries were continued, over 24 million dry cells being sup- 
plied during the last six months of the war.  Field-cable 
manufacture was much increased. 2,000 miles per weck being 
supplied for the Allied Forces, in addition to 80 miles per 
week of heavily armoured trench cable. - Aircraft magnetos. 
Fullerphones, anti-craft searchlights, hand grenades and 
other war munitions were also manufactured. and experi- 
mental work was undertaken in connection with sound de- 
tectors and cables for submarine catching. At Stafford, in 
addition to standard products, many. direct munition supplies 
were manufactured, including trench mortars, parts for 6- 
and 8-in. howitzers, shrapnel. shells, adapters, fuses, parts 
for aeroplane engines, and aerial torpedoes. Generating. plant 
was supplied for a number of camv-liehting installations, 
shell factories; and power stations. Tncluded in the latter 
were a 17.000-k.v.4. and a. 15,000-K.v.4. turbo-alternator. 


"Motors of the largest sizes «o far bulit in this country were 


manufactured for rolling mills. | 
Vickers. Ltd.—At the Sheffield works the output of the 
heavier electrical plant has been more than three times the 
pre-war figure, and the increase was secured mainly by con- 
tinuous working and the installation of additional tools. The 
whole of the work was on direct contracts with the Admiralty, 
War Office. Ministrv of Munitions, or for controlled establish- 
ments, and was of the same general type as pre-war. At 
the Biriningham works the output, mainly of smaller electrical 
plant and control gear, was increased bv about one-third, and 
in addition a considerable amount of direct war material waa 
manufactured. Export orders had to be consistently refused, 
and machinery required bv previous customers had to be 
obtained from foreign competitors able to supply it. | 
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-Willans ck Robinson, Ltd.—The decision of the directora 
to concentrate largely on war work substantially altered the 
character of many of the firm’s productions. The manufac- 
ture of the Canton-Unne acroplane engine was commenced 
within one week of the declaration of war, and some 900 
engines of 200 н.р. and 150 н.р. sizes were completed within 
19 months. The 6-cylinder Sunbeam engine was then pro- 
ceeded with, and about 100 of this type completed, in addition 
to detail work in connection with other makes. Other manu- 
factures included steam engines for kite-balloon winches, tank 
parts, gear-cases, paraffin engine parta, and a large number of 
8- and 12-cylinder submarine Diesel engines. Turbines were 
also manufactured for H.M. ships. Some 40 turbines of aggre- 


gate output of 100,000 kw., and 60 Diesel engines of 15.000 


H.P. were completed for power stations, munition factories, 
dockyards, and air stations, and a large auantity of turbine- 
driven ash expellers and bilge pumps supplied to the Navy. 
A large output of bronze castings, chiefly for warshin pro- 
pellers and submarine conning towers, was maintained, and 
after numerous experiments, aluminium castings were pro- 
duced to meet the large requirements of the Air Board for 
aluminium cylinders: 60-pdr. shells were machined and filled 
in large quantities, and in the earlier part of the war, powder 
cases were also constructed. 

The foregoing information dogg but limited justice to the 
work carried out bv the electrical manufacturers, but lack 
of space prohibits a more detailed account. Electrical en- 
gineers can rest assured that the war effort put forth has 
established on broader and securer foundations an industrv 
which is of vital consequence to the future prosperity and 
health of the nation. and which haa in front of it an expansion 
таре greater than that which it has experienced in the 
past. 


. CORRESPONDENCE. 


Letters received by us after Б P.M. ON TUESDAY cannot appear until 
the followina week. Corresnondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hava the writer's name and address in our possession. 


The Improvement of Power Factor. 


I am sure that all resvonsible for public electricity suvplv 
must welcome Mr. E. W. Dorev’s lucid article on the ahove 
subject, which is appearing in the Errerric Review. It ia 
some vears since scientists discussed this subiect in England. 
only to be ignored bv the engineers responsible for electric 
supply. Wherefore it is a pleasure to read Mr. Dorey’s 
thoroughly practical and experienced views and lessons on 
the subiect. Most of us were aware that the induction motor 
was primarily responsible for the deplorable nower factors 
obtaining at home on the outbreak of hostilities. The pro- 
duction of munitions of war has aggravated thia bucbear of 
A.c. supply. owing to the indiscriminate installation of induc- 
tion motors. Why have individual installers continued to 
go from had to worse. absolntelv shutting their eves to the 
reprehensible potentialities of the induction motor? Home 
mannfacturers are largely to blame for not following the 
Continental lead. bv offering machines with better inherent 
features in regard to power factor. 

During the late war I was repeatedly asked to supplv vari- 
able-sneed polyphase motors, which, had еу been available, 
wonld have materially helped one to combat falling power 
factors. А Continental variable-speed motor can be used 
as в constant-speed motor, and in many cases operates af n 
power factor well in the nineties. Our late opponents had 
available the Scherbius and Krimer patents of 1905. The 
former was manufactured bv a neutral firm with offices in 
London: the same firm was responsible for the Deri motor 
as я product of this Swiss works. Last. hut not least. whv 
could not some British firm at home enable us to take ad- 
vantage of the hrains of Mr. H. K. Schrage. and thus ntilise 
to the full the advantaces of suner-svnchronism as exploited 
under patents bv the Allmonna Svenska Co., of Sweden? T 
contend that we should tackle the trouble at its sonrce, and 
commence wherever possible to eliminate the induction motor, 
and substitute machines of good nower factor before we accept 
costly remedies. ‘‘ Prevention is better than cure." 


W. Е. Rogers, A.M.I.E.F. 
London. W. | 
November 1st, 1919. 


P.8.—Mr. Hunt. of the Sandycroft Co., could produce the 


desired «need variation. but the power factor was even worse 
than with the pure induction machine of ordinary type. 


[The effect of a low power factor is a matter of creat and 
increasing importance to electricity supply authorities, and 
it was with & view to nromoting its discussion and amend- 
ment that we invited Mr. Dorey to give our readers the 
benefit of his experience. We have other articles on this 
subject in preparation. Certainly prevention is hetter than 
eure, but the general adoption of motors with high power 
factors is a long wav in the future. and it is necessary to 
deal with the conditions which obtain at present and will 
ton npe to prevail for many years to come.—Eps. ELEC. 
Rev. 


AL REVIEW. 


With reference to Mr. E. W. Dorey’s article on '' The Im- 
provement of Power Factor," he refers in Volume 84, No. 
2,187, to the Kapp phase advancer as built by Messrs. J. Н. 
Holmes & Со., and the С.Е. Со., Ltd.; we should like to 
point out that we have done pioneer work with phase ad- 
vancers of this type, and, apart from carrying out a great 
deal of experimental work, we have built a large number 
of these machines which are in use both in this country and 
abroad. 

We also have in hand at the present time several advancers 
for some of the largest engineering companies in this country, 
and for use on some of the most important power companies’ 
supplies. 

We shall be pleased to answer any inquiries and give full 
information regarding machines of this type, and if any of 
vour readers are interested in the question of power factor 
improvement generally, we shall be only too pleased to give 
them the benefit of our experience. | 


Sandycroft, Ltd. 
Sandycroft. November Ist, 1919. 


[The Kapp phase advancer made by Messrs. Sandycroft, 
Ltd., was described in the ELECrRICAL Review of April 10th, 
1914.—Eps. Errc. Rev.] 


The New Standards for Cables. 


I should much appreciate the opportunity of voicing a 
strong protest against the new cable sizes adopted by the 
C.M.A., a list of which I have just to hand. I wish to вау 
at once that if the system had been expressly designed for 
confusion it could not have been done more successfullv. 

I believe one object is to give a definite diameter instead of 
merely a gauge in order to prevent unscrupulous contractors 
using & wire purposely made slightly under gauge in order 
to save copper. 

Well. I think the new arrangement would help. rather 
than hinder them. For a given circuit one firm would quote 
for and specify 3/.029 and another 3/.036, and the customer, 
who is usually a non-technical man, would not recognise the 
significance of this, and would probably select the first quota- 
tion. which, of course, would be the lower, to the detriment 
of the installation. The cablemakers will no doubt reply, 
“The wire can be actually measured and compared.“ Quite 
so! but by whom? The standard wire gauge of plate form 
is a good, serviceable tool. easily used, and familiar through- 
ont the trade, but I would hesitate to vouch for the accuracy 
of a micrometer after being carried in the average wireman's 
pocket, or perhaps his tool kit, for twelve months or so, and 
much more his ability to read it correctly. I have seen micro- 
meters used as a clamp by ignorant workmen! 

Then why 1,000 vds. instead of а mile? It is a multiple of 
nothing. and conveys only а very hazy idea to the average 
mind. whereas the mile is intelligible to almost anyone, and the 
110-yd. coil is a natural and convenient fraction, being arrived 
at by the simple process of halving. Perhaps the selection is 
intended as the thin end of the wedge in introducing the 
abominable metric system. The adjective is here eynonimons 
with ''confusing," and the reason for it is not far to seek. 
Consider the sizes of motor-car tires as given in the makers’ 
lista: surely 3 ft. 6 in. diameter gives a far clearer idea than 
880 millimetres? and imagine measuring tubing. casing, in 
fact anything with 3 or 4 units in each measurement. 

I would like to know why .0076 has been chosen “or 
flexibles. We are told that 14/36 is equivalent to 35/40. 1t 
may be in carrying capacitv, but certainly not in flexibility 
or mechanical strength. It is supposed that a 36s. gauge wire 
is stronger than a 40s., and that it does not break so easily 
under a screw. I verv much doubt it, and in any case there 
are 35 wires to break as against 14 only, and in addition 
Л5а.-408. twisted well up makes a much more vielding surface 
for the screw head than the 14s.-36s. treated similarly. 

In case it might be thought that I cherish old-fashioned 
ideas I wish to state that on the contrarv I am ever readv to 
welcome anything new, always provided that it ia an improve- 
ment on the older methods, and in this case I cannot per- 
ceive a single advantage to any except the cable makers, who 
will now only have about seven sizes of dies for drawing. This 
being so, one would imagine that the cost would be reduced 
owing to the lower maintenance costs, but what do we find? 
After covering several sheets with figures and equivalents we 
see that prices are advnnced about 40 per cent. 

So far as I can see the standard gauges must still be made 
for instrument work, and there are many men who can tell 
all but the very finest gauges by touch alone, which has 
meant vears of practice, so why throw all this to the wind? 

I must apologise for so far trespassing on your space, but I 
sincerely hope that these few lines will serve as an encourage- 
ment to those who share my opinions, and I am sure there 
are many. to at once protest against such a radical and use- 
less change, and I would advise all concerned to mark all 
their future cable orders: ‘no new sizes or 100-vd. coils 
accepted.“ and by so doing they will materially help in stamp- 
ing out what threatens to prove a very serious menace to the 


profession, which has constituted the life interest and study of 


Geo. J. Smith. | 
Fast LANCASHIRE Exvectric Co., Accrington, 
Engineer and Manager. 


November 3rd, 1919. 
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- Cardiff as a Centre for New Works. 


I desire to remove any wrong impression that might be 
created as a result of what is stated on pages 554 and 558 in 
your current issue regarding the above matter. 

The restrictions in regard to the supply of electrical energy 
on the private estate of the Cardiff Railway and Bute Docks 
Co. have not been removed as yet. The negotiations in refer- 
ence to this matter have, for the time being, been suspended, 
in view of the Government's Electricity (Supply) Bill, as ə 
result of which it is hoped that restrictions such as these will 
be automatically removed, and the necessary facilities regard- 
ing supply of electrical energy generally to all desiring the 
use of the same afforded. Failing this, the Corporation in- 
tends, in a Bill which it is promoting in Parliament during the 
next Session, to ask for compulsory powers for this purpose. 

A. Ellis, 
Manager. ` 
Electric Lighting and Tramways Department, Cardiff. 
November 8rd, 1919. 


The Edinburgh Contract. 

Referring to the report in your paper, neither Sir Charles 
Parsons nor C. A. Parsons & Co., Ltd., have expressed any 
opinion in regard to the Edinburgh contract, nor do they 
intend to do so. 

Charles Parsons, 


Chairman. 
London, S.W., November 4th, 1919. 


LEGAL. 


ELWELL v. UNIVERSAL RADIO SYNDICATE, LTD. 


ON October 27th, in the King's Bench Division, Mr. Justice. 


Roche had before him an action brought by Mr. Cyril Frank 
Elwell, Cleve Hall, Denmark Hill. S.E., electrical engineer, 
against the Universa] Radio Syndicate. Ltd., Queen Anne's 
Chambers, Westminster. Plaintiff's claim was for salary due 
under an agreement in writing dated July 31st. 1913. as varied 
on or about April 27th. 1915, for goods sunplied to defendants, 
and moneys paid at the request of defendants. 

Defendants said the plaintiff, who was engaged bv them as 
engineer in their business as suppliers and constructors of 
wireless telegraph stations and installations, became aware 
that the French Government desired to have Poulsen appara- 
tus installed on the Eiffel Tower. and were seeking tenders 
for that purpose, and it became the duty of the plaintiff to 
inform the defendants, and to use his best endeavours to 
enable them to secure the order. It was alleged that the 
plaintiff. in breach of dutv. failed to inform the defendants. 
and without their knowledge or consent, went to Paris. and 
tendered in his own nsme for the contract. Defendants 
fnrther alleged that without their knowledge or consent. 
plaintiff tendered to the British Admireltv for the sunnlv of 
wireless apparatus and installations. They connter-claimed 
for an account of all orders received bv the plaintiff for the 
supplv or erection of wireless installations or apnaratns or 
accessories whilst he was in the emplov of the defendants. 
and of all profits received bv him: for я declaration that 
nlaintiff was trustee for the defendants of such profits. and 
for damages for alleged hreach of contract. 

Mr. Dovauas Hoaa. K.C.. in opening. said the plaintiff 
claimed я month's ealary under an agreement. The claim 
was admitted. and the reason the monev was not paid was 
hecanse the defendant company counter-claimed for damages 
for alleged hresch of dntv. That baing «o. the counter-claim 
was what his T.ordship had got to trv. Defendants’ case was 
that Mr. Elwell had got certain contracts which thev said he 
had no right to take, as he was their servant at the time 
of getting them. The defendant syndicate. said counsel. waa 
formed in September 1919, for the nurnose of acquiring 
natent richts in the Poulsen svstem of wireless telegranhv. 
In addition to obtaining patent rights for & limited period. 
it had also to erect installations on the Poulsen method. and 
to exnloit the Poulsen invention. That arrangement ran till 
March 1st, 1914. It was afterwards extended to September 
Ist. 1914. Having formed the avndicate, his clients set to 
work to trv and exploit the invention, ^nd develop the evstem. 
Thev were anxious to erect for the British Government яп 
installation at Horses. Island. The Admiraltv had annarentlv 
investigated the working of the Poulsen system in Californie 
bv the Federal Telegraph Co., and they stipulated thot if 
they сате the defendant svndicate а contract. the svndicate 
should ret the Federal Telecranh Со 's encineer to supervise 
the work that was done. On July 31st. 1913, an sgreement 
was made between his clients snd Mr. Flwell by which thev 
nnderteok to emovlov the plaintiff as their engineer, and the 
plaintiff agreed to devote the whole of his time, attention, 
and abilities to the business of the defendante. and to use 
his best endeavours to promote their interesta. In addition to 
the installation at Horsea Island. hia clients were verv 
pnvinus. if they could, to det an installation erected on the 
Eiffel Tower in France, to demonstrate the utility of the 
invention. 


Mr. Justice Rocne asked counsel how his clients put their 
ages. | ' 
Мт. Нова said his clients’ case was that Mr. Elwell having 
covenanted to devote his whole time to their employment, 
any profit made by him when he ought to have been working 
for them was profit of which he was trustee for them, and 
they were entitled to have an account from him of the profit 
he made. 

Evidence was given by Mr. Francis ARTHUR WAIROND, who 
said he was the present liquidator of the defendant company 
which was formed in 1912. He was appointed secretary. 
The company was incorporated to carry into effect an agree- 
ment with the owners of the Poulsen patents. The company 
had the option to purchase the patents. Two high-power 
stations were erected—one in Ireland and one in Canada. The 
company entered into negotiations with the British Admiralty. 
The Admiralty said they wanted the designs as used bv the 
Federal Company of America, and they made it conditional 
that an American engineer should be appointed to supervise 
any contracts which thev might give the defendant syndicate. 
In July, 1918, the syndicate appointed Mr. Elwell encineer, 
and they afterwards entered into a contract with the Ad- 
miralty. In 1913 they were in communication with the 
French Government. In December, 1914, thev had failed to 
come to terms with the patentees, and a-meeting was held 
for the purpose of passing a resolution to wind пр the com- 
pany, which was confirmed in Januarv, 1915. Witness wrote 
and told Mr. Elwell. who was in Ireland, that the company 
had gone into liquidation. On January 95th they got an 
Admiralty contract. | 

His Т.онр8нїР: Why did vou enter into an Admiralty con- 
tract when vou were winding up? | 

Witness said more or less it was forced on them. They 
had the plans. The work was for national purposes, and 
further, it was in the interests of the svndicate to do it. 
In Febrnarv, when Mr. Elwell had retnrned to Tandon, 
witness had several conversations with him. He told Mr. 
Elwell thev had onlv got one contract with the Admiralty, 
and he did not think thev were juctified as linnidators in 
naving him such э big salary as £1.500 a vear. It wonld he 
for a very short time. and would he consent to accent half- 
pav? Mr. Elwell replied. No." for if at anv time he ac- 
cepted a smaller salary. and the knowledge of it got abont, 
it micht act seriously. to his detriment in the future. hut he 
added. T will meet vou in thie wav. Mv wife is thoranchly 
sick in Eneland at present and wants to go to America to 
see her neonle. Of conrse. T оопа not let her го ont there 
alone. Т shonld have to take her ont. Tf von wanted me at 
anv time, could get back within a week oan receiving я 
telecram. Whilst T am on mv holidav, I wll pocong half. 
pav." Witnes told Mr, Flwell thet provided he could. 
satisfy the Admiraltv that his esnnervision of the contract 
was no lonver necessary. he (witnecs) wanld not оте to 
hia going, In March witnese received information thot Mr. 
Elwell hod gone to Paris. When nlaintiff came heck be «i4. 
he had taken the onnortnnitv of maina to Parie with ^ fend. 
to arrange abont takine his wife over there for ^ holiday, 
and alan “tn бее something of the War.“ Mr. оТ said. 
nothine ahont any French contract. On Anvil goth witness 
served Mr. Flwell with a notice terminating his engagement 
on Julv А15. 2 - 8 Ж 

His Т,овт«нтр asked if Mr. Elwell was a British subject 
or on American. d К. 

Mr. Cowreston: He is a British-born subject, and а natu. 
ralioad American. ae | s. 

Witness was cross-examined at length by Mr. Compston, 
Comneer,: Did not Mr. Flwell tell von if he econserted ta 
^ reduction of his salary it woanld he on condition that he 
shonld he free to work for himcelf9—Witnesa: No. x 

CorwsgEL: I susrest to von thot in Fe^-nocv von ond Mr. 
Flwell came to я d'stinet nnderstandine that in concideration 
of hia accenting half-nav for a verv limited period. he shonld 
ka m to get work elsewhere?—Witness: Tt was never men- 

Med. i е i 

Couwvcern nut it to witnese that when Mr. Flwell came back 
from France, he said he had been there on bneinesa con. 
nected with an installation for the French Government.—: 
Witness: Certainiv not. 3 dE 

ConwsEL: And did vou therev (non sav to him that fa 
vou did nat want to know anvthing nhant it. but nnofficially 
yon wonld like to know ahnnt it“ — Witness: Mertoinly nag, 

The hearing of the case wan resumed on Oetober th. when, 
further evidence was called in support of the defendants’ 


tase. : 

On behalf of the plaintiff. Mr. WnunrrEHFAD said there was 
a fundamental issue of fact as to what was the barg in made 
hetween Mr. Elwell and Mr. Walrond. Mr. Flwel knew 
that the comnany was in liquidation. Не was infórmed as 
to that by Mr. Walrond, and he anticipated that as the 
result of the winding up the company would n go 
ont of business. Subsequentiv. at an interview with Mr. 
Walrnnd. in February. з suggestion wor made that Mr. Elwell 
should go on at a reduced salary. This he objected to do, 
and then at a further interview in April the matter was 
"cain discussed between Mr. Elwell and Mr. Walrond. and 
there was a definite hargsin between the two ^a *^ the terms 
nnon which the original engagement should he modified. 
Mr. Elwell's story was that the bargain was that if he con- 
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eented to forego half his ealary he should in consideration 
for that be permitted to do work on his own behalf. On 
thàt simple issue of fact Mr. Elwell would give evidence, 
and his Lordship would judge as between the parties. If 
his Lordship took the view that Mr. Elwell'a story was cor- 
rect, then everything Mr. Elwell did, so far as obtaining the 
Eiffel Tower contract was concerned, which was carried out 
after he left the company's service, and so far as the Admiralty 
contract which he obtained was concerned, he was free to do, 
and in obtaining them and carrying them out he was not 
guilty of any breach of duty to the defendants. 

The plaintiff, Mr. Суви, FRANK ELWELL, said he had had 
eleven years’ experience of the Poulsen system. Before he 
éntered the employment of the defendant company he was 
chief engineer for the Federal Telegraph Co., of America. 
Witnss gave evidence as to his conversation with Mr. Walrond 
on the question of half-pay. It was agreed that witness 
should accept half-pay, and that he should be free to recom- 
mence for himself, subject only to the fact that he was to 
look after the contract with the Admiralty. When witness 
returned from Paris, he had a conversation with Mr. Wal- 
rond as to the object of the visit. Mr. Walrond made the 
remark that officially he did not want to know what witness 
had been doing, but unofficially he would like to know. 

Mr. WHITEHEAD: When did you actually complete the 
installation on the Eiffel Tower?—Witness: The end of 
December, 1915. 

In reply to further questions, witness said he obtained an 
Admiralty contract in connection with ships. 

His LonpsHiP said on the facts, he very much preferred 
the view of Mr. Walrond. 

Points of law were then argued bv counsel. 

Mr. Hoce, K. C., on behalf of the defendants, submitted 
that if a man, whilst employed as a servant, got a contract. 
he was to be treated as having got it between himself and 
his master, and his master was entitled to say that the 
contract belonged to him, and if the master said that, then 
the profits resulting from the contract belonged to the master, 
too 


His LonRpsH!iP suggested there should be an agreement be- 
tween the parties as to the mode of settling the accounts. 

Mr. WHITEHEAD said he understood the plaintiff had already 
expressed his willingness to account for the profits if the 
defendants paid him for the work he did. 

After consultation between the parties. Mr. Goppanp, for 
defendants, announced that the case had been settled. The 
record would be withdrawn. The plaintiff would pav a sum 
of money which need not be mentioned. Any imputations 
wonld be withdrawn. 

His LonpsHriP expressed his satisfaction that a settlement 
Had been renched. 


CHARGE OP EMBEZZLEMENT BY TRAMWAY OFFICIAL, 


At the Manchester Citv Police Court. on October 30th, the 
hearing was resumed of the charges of embezzlement against 
J. W. Hewitt. a cashier in the employment of the Manchester 
Corporation Tramways Department. The previous hearing 
was reported in our last issue. Prisoner was now further 
charged with stealing £154. the moneys of the Manchester 
Corporation, and also with fraudulentlv omitting to enter їп 
the official receipt book kent by him the receipt of a cheque 
for £3.601 from the Salford Corporation. 

Dealing with the fresh charges, Mr. A. Е. Pickrorn, who 
prosecuted on behalf of the Manchester Corporation, said 
that. on July 16th a cheque for £53,601 was received at the 
Manchester Tramways Department from the Salford tramwav 
authorities. It was handed over to Hewitt, who naid it into 
the bank that day, but failed to account for it in the counter- 
foil receipt book. At that time the prisoner was deficient in 
his accounts to the extent of 43.447. That sum was made 
up of cheques which Hewitt had previously received and 
paid into the bank on various dates, but cash corresponding 
with which he had kent hack. After paving into the bank 
the cheque for £3.601, he kept back a corresponding amount 
of cash, from which he made navments. putting himself 
right in respect of the 43.447. and then filled in the receipts 
in the counterfoil receipt books in respect of the cheques which 
he had received several weeks before. The prosecution 
allezed that he then put into his own pocket the difference 
between the two amounts, £154, the subject of one of the 
present charges. 

After several witnesses had given evidence in support of the 
charges, . | 

Prisoner pleaded '' Not guiltv.“ on the advice of his connsel, 
and was committed to take hie trial at the Assizes, bail being 
allowed in two sureties of £500 each. 


OBJECTION TO METER RENT. 


At the Wolverhampton Police Court last Saturday. George 
Besant, tailor, was summoned for non-payment of 5s. in 
respect of electricity charges, this sum being charged for hire 
of the meter at his premises. 

Mr. ParTINGTON, opening the case for the Corporation E'ec- 
tricity, Department, said the uccount was for hire of meter 
during the quarter ending September this year. 'The differ- 
ence between the charge for the hire of & meter before the 
war and at the present time was due to increases authorised 


by resolutions of the Council from time to time, and amount- 
ing in the aggregate to 85 per cent. The defendant had paid 
the increases trom June, 1916, to March, 1919, without, as he 
understood he now did, questioning the regularity of the in- 
crease at all. The reasons why the Corporation had made the 
advances were the increased cost uf repairing and providing 
new meters, the cost of coal, and the advance of wages. The 
increase was quite reasonable, and it was impossible to allo- 
cate it to any particular consumer. 

Mr. DANIELS (collector) gave evidence. 

Mr. Besant asked for the authority under which the 
deinand for payment was made. He asked for the resolutions 
on the authority of which the charges were made to be read 
to the Court, and this was done. 

Questioning the witness, DrrENDANT asked: Can you 
point out any clause upon which you can base a demand for 
an increased meter charge? " This the collector was unable 
to answer. 

Mr. WILLIAM CHARLESWORTH, secretary to the Electricity 
Committee, stated that they had been unwilling to bring the 
case into court, and had had a great deal of correspondence 
with Mr. Besant with a view to obtaining an interview, but 
without success. The first resolution of the Council autho- 
rised increased charges for all electricity accounts," and the 
other resolutions were intended as extensions of the first. 

Mr. Besant said his account was marked *' for the supply of 
electrical energy," and there was not a word about the meter. 
There was no current whatever burnt. ‘There had been no 
expenditure whatever upon his meter since he had occupied 
the premises. It was profiteering. 

The CHAIRMAN said that all the meters, wires, &c., that 
Were used in supplving electrical energy were included in the 
account and the Bench could not discriminate between the 
items. 

Mr. Besant said he was basing his defence entirely on the 
Council's resolutions, in which he claimed there was no men- 
tion whatever of meter charges. | 

The CHAIRMAN said the Bench had considered the argu- 


ments. They could not discriminate between two portions of 


one service. The meter charge was included in the gross 
charge, and was quite just, and an order for payment of the 
58. claimed, with costs, would be made. 
Mr. Besant said he should appeal, and he would like the 
Bench to state a case, giving reasons for their decision. 
Colonel WATER HOUSE : You can apply for a case to be stated, 
and if you do that it will be granted. 


INDUSTRIAL PUBLICITY SERVICE, LTD. 


IN the Chancery Division on Tuesday, Mr. Justice Astbury 
heard the petition of the Industrial Publicity Service, Ltd. 
to confirm an alteration. of the company's objects in its 
memorandum of association. The company, said Mr. ТоРНАМ, 
had carried on business for some little time, and it had be- 
come necessary to get fresh capital in order to extend its 
business. A resolution had been passed adopting another 
memorandum, which was, with certain slight alterations, the 
same as the original, but omitting certain restrictions on the 
company’s objects. The company was incorporated in Febru- 
ary, 1918, and the original capital was £5,000. The objects of 
the company were to carry on an advertising business. There 
were only five members, for whom he appeared. The altera- 
tions now proposed in the memoranduin were to add to the 
company's objects the business of printers, photographers, 
&c., and manufacturers of kinema films. 

His Lorpsurp: Printers do not make kinema filins? 

Mr. TorHAM said this was an advertising company, and it 
was onlv bringing matters up to date by giving them power 
to manufacture films. These additional nowers enabled them 
to carrv on business inore efficiently. It was also proposed 
to take power to give guarantees and indemnities. 

His LonpsHir: You are to engage in business as a sort cf 
Insurance company. 

Mr. ToPHAM said that criticism could be made of any general 
words put into a memorandum, but these powers were merelv 
incidental to the main objects. Тһеу also proposed to take 
power to establish and conduct commercial agencies: but all 
these powers would be construed as incidental to the main 
objects of the company. 

His Lordship confirmed the alteration of objects. 


Electrically Propelled Ships.—In a report of the 
operations of Lloyd's Register of Shipping during the 
year 1918-1919 it is recorded that there have been four vessels 
classed by the society during the past vear which have been 
fitted with turbo-electric propelling plant. The largest of 
these vessels, the Wulsty Castle, which we described on com- 
pletion, of 3,566 tons, was built in this country, and has a 
total shaft horse power of 1,500. The Turbinia, of 2,259 tons. 
was built in Sweden, and her engines have a shaft horse-power 
of 1,020. Both these vessels were fitted with Ljungstrom tur 
bines. Two smaller vessels were completed in America, the 
Panoil and the Мегой. each of 1,370 tons, the engines in each 
case having n total shaft horse power of 890.  'These two 
vessels were fitted with Rateau turbines. 


`~ 


EM DAD ЕЛ н и 


Vol. 86. No. 2189, Noveusze 7,199.) THE ELECTRICAL REVIEW. 


589 


BUSINESS NOTES. 


Machinery for South Russia.—H.M. Vice-Consul at 
Rostov-on-Von, under date of September 15th, reports that 
several of the railway companies and Government, industrial, 
upd other establishments in South Russia have formed au 
Association, with a capital of 00,000,000 roubles, for the pur- 
pose of making purchases abroad of the various machinery, 
railway plant, and other goods required by the subscribers. 
]t із proposed to work the scheme on the barter principle, 
and as sole of the members are very intluential they may 
succeed in obtaining the necessary goods for transport. ‘Lhe 
temporary address of the head ottice 1s as follows: The Buying 
Committee of the Economic and Technical Association of the 
liberated Provinces of Russia, 116, Bolshaya Sadovaya Street, 
Rostov-on-Don.—/joard of Trade Journal. 


New Offices of the Board of Trade.— The Board of 
Trade is leaving Whitehall Gardens for its new offices in 
Great George Street, within the next few days. The Pre- 
sident, Parhamentary Secretary, Permanent Secretaries, the 
Commercial Relations and Treaties Department, the Indus- 
tries and Manufactures Department, the Power ‘Transport 
and Economic Department, the Marine Department, the 
Legal Department, the Secretariat of the Board of Trade 
Council, the Board of Trade Journal, and the Establishment 
Department will form the nucleus that is being transferred 
now, and more departments will follow as further accommoda- 
tion becomes available. 


German-owned Property.— The Board of Trade draws 
attention to the Order in Council under the Peace Treaty 
with Germany (Treaty of Peace Order, 1919), which appeared 
in the London Gazette, October 94th, and particularly to 
paragraphs XVI and XVII, under which all property, rights, 
and interests within His Majesty's Dominions belonging to 
German nationals wherever resident are charged for the pur- 
pose of securing the claims by British nationals with regard 
to their property in Germany and debts owing to them by 
German nationals. 

The order provides inter alia :— 

(1) That no person shall transfer, part with or deal in any way with any 
property. rights or interests subject to the charge without the consent of the 
custodian, and that if he does so he will be liable to a fine of £100 and three 
months’ imprisonment. 

(2) That every person who owns or controls any such property (including 
where the property consists of shares, stocks or other securities the company, 
municipal authority or other body by whom they are issued) must within 
three months communicate the fact to the custodian unless particulars thercof 
have already been furnished to him in accordance with the provisions of the 
Trading with the Enemy Acts, 1914-18, and if any person fails to do so he 
will be liable to a fine of £100; and 

(3) That if any person is asked to pay any money or to transfer or deal in 
any way with any property, rights or interests which he has reason to suspect 
are subject to the charge he must immediately report the matter to the 
custodian, who for England and Wales is: The Public Trustee, Kingsway, 
London, W.C.2; for Scotland, the Accountant of Court, H.M. New Register 
House, Edinburgh; and for Ireland, the Custodian for Ireland, King's Bench 
Division, Four Courts, Dublin. 

It is pointed out that the charge does not extend to any 
property which may have been acquired under the Board of 
Trade general licence dated July 12th last authorising the 
resumption of trade with Germany. Notwithstanding any- 
thing contained in the order the Board of Trade give notice 
that bankers may, without licence, allow German subjects 
who are resident in tbis country to withdraw from their 


balances sums not exceeding £20 in any one month. 


Electrical Supplies in South Africa.— The South 
African Mining and Engineering Journal for October 4th, says :— 
Notwithstanding stocks of tubing received and consignments on 
the water, dealers are viewing future supplies of this article with 
feelings akin to dread. In face of the demands, which are very 
great (one leading dealer has during the past six weeks disposed of 
some 60,000 ft.), the stocks on hand and expected shortly are 
practically only a drop in the ocean, and the present great railway 
strike in Great Britain is anything but encouraging in this respect. 
The demand for materials in town and country (especially 
Kimberley’ is very good. A prominent dealer in reviewing the 
present upheaval at Home said his conviction was that the work- 
men, in regard to their demands for increased wages, &c., were 
leading straight for bankruptcy." 


New Zealand Tax on Enemy Goods.— The Dominion 
Government proposes to levy & special surtax on the entry of 
nearly all classes of late enemy goods, under the authority of 
Sec. 28 of the New Zealand Finance Act, 1915. It is stated that 
an amendment to the Section is being proposed, enabling a surtax 
of less than 50 per cent. to be imposed, but that the surtax will be 
heavy.— Board cf Trade Journal. 


Overseas Students in British Works.—The Trade and 
Industries Committee of the Royal Colonial Institute has evolved a 
scheme to enable oversea students to obtain engineering and factory 
training in the United Kingdom. This will be in competition with 
American manufacturers, who have recently inserted in the 
Australian Press attractive offera to train young men from the 
Commonwealth as engineers and induetrialists.— The Times. 


Plant for Disposal.— Kingston-on-Thames Corporation 
electricity department invites offers for one battery of two land- 
type Babcock & Wilcox boilers. Full particulars are given in our 
advertisement pages to-day. 


Canadian Industrial Opportunities.— Those who are 
interested in the development of our trade with Canada, or who 
contemplate seeking their fortunes either temporarily or 
permanently in that very promising part of the world, would do 
well to secure a copy of the Canadian Boards of Trade Register iir 
which brief descriptions are given of commercial towns, features 
of interest, transportation facilities, population, &c. Maps of tbe 
different provinces are included. The Register is issued by Heaton's 
Agency, Toronto, but we believe that copies can be obtained at 
the Canadian Government Trade Commissioner's Office at 73, 
Basinghall Street, London, E.C. 2. 

We have received from the Board of Trade, Winnipeg, an 
illustrated folder setting forth tbe advantages possessed by 
Winnipeg as а centre for locating a new business. A map shows 
its natural commercial features and the facilities for provision of 
water supply from Shoal Lake, which is considered to make many 
new industries possible. 


Code Facilities for Business Men.—For the use of the 
public having Trans-Atlantic, West Indian, and Spanish messages 
to code and decode, Marconi's Wireless Telegraph Co., Ltd., have 
placed at their public counters at the Fenchurch Street and 
Marconi House telegraph offices, the following codes: — A. B. C. 
5th Edition, Bentley's, Lieber's, Marconi International Code, 
Western Union. | 


Aluminium Production in Norway.— It is reported 
from Bergen that work is to be begun at the great aluminium 
works which was erected at Hoyanger in the Sogn, during the 
course of the war, at an enormous expenditure. The company 
owns deposits of bauxite in France, but the war did not permit o 
shipments to Norway, although these are now being made. i 


War Risks Insurance.—The War Risks Insurance 
Office at 53, Cornhill, E.C., has been closed, and all correspondenoe 
relating to the business of the office, including any business 
connected with the Air Raid Compensation Scheme, should now be 
addressed to the War Insurance Accounts Branch, Board of Trade, 
Gwydyr House Annexe, Whitehall, 8.W. 1. 


Italian Electrical Companies.—The following Italian 
companies have increased their capital :—The Societa Elettrica 
e Mineraria del Valdarno, from 20,000,000 to 30,000,060 lire; the 
Società Elettrica di Benevento (Milan), from 1,500,000 to 3,000,000 
lire; the Officine Elettromeccaniche Bolognesi, from 160 000 to 
500,000 lire: the Industria Elettrica Schledense, from 300,000 to 
1,000,000 lire ; the Società Ing. Tedeschi (Turin), from 5,000,000 
to 7,000,000 lire; the Società Anonima Trazione Elettrica Lombarda 
(Milan), from 2,000,000 to 7,000,000 lire; and the Società Anonima 
Vanotti (Milan), from 800,000 to 2,700,000 lire. 

In Rome has been formed the Società Generale Italiana per 
Imprese Elettriche, with & capital of 500,000 lire, ita scope being 
the carrying out of hydro-thermo-electric undertakings. The 
Società Forniture Industrie  Elettrotecniche, formerly Arturo 
Mattiozzi, Milan, has been converted into & Società Anonima, with 
& capital of 1,000,000 lire, 


Competition v. Nationalisation. — The competitive 
system of manufacture, distribution, and exchange has & warm 
advocate in Mr. Samuel Turner, of Rochdale, who is connected 
with a large firm of asbestos manufacturers, and who addressed 
members of the newly-formed Burnley Business Men's Club, on 
October 23rd. Mr. Turner attacked the doctrine of Socialiam, 
firmly believing that the competitive system is best for the workers. 
At Mr. Turner's asbestos works the people enjoy all manner of 
recreation, such as golf and tennis; they have their own Works 
Committee, their own debating society, a dramatic club, and other 
organisations. In answer to questions, Mr. Turner said he did not 
think that railways, transport, shipping, and land ought to be 
nationalised. Government enterprise waa one long run of failures. 
No Government had ever given a new thing to the world. They 
had been the worst enemies of progress. It was for the Govern- 
ment to lay down social standpoints, and make employers and 
working men conform tothem. By this means they would solve 
90 per cent. of the difficulties. Industry had nothing to fear from 
good conditions. 


The Consular Department.— In pursuance of the recom- 
mendations of the Majority Report of Lord Cave's Committee, the 
administration of the Consular Department of the Foreign Office 
has now been transferred to the Department of Overseas Trade, 
which already administers the Commercial Diplomatic Service. 
The staff of the Consular Department will for the time being 
remain in the Foreign Office, but in all matters relating to the 
Consular Service will report to the Secretary of State through the 
Comptroller-General and the Secretary of the Department of 
Overseas Trade. Questions of promotion and transfer in the 
Consular Service will henceforth be considered, and recommenda- 
tions made to the Secretary of State for Foreign Affairs, by a 
Committee. under the presidency of Sir Hamar Greenwood, on 
which the Foreign Office, the Board of Trade, and the Department 
of Overseas Trade will be represented. Arrangements are also 
being made to transfer to the Department of Overseas Trade such 
work hitherto done by the Commercial Department of the Foreign 
Office as is not primarily political in character. A Standing Inter- 
Departmental Committee has been set up, comprising representa- 
tives of the Foreign Ottice, Board of Trade, and the Department of 
Overseas Trade, to deal with questions in which the three Depart- 
ments are jointly interested. The Department of Overseas Trade 
will remain for the present in its offices at 4, Queen's Anne's Gate 
Buildings, 8.W.1, and it will shortly take over additional premises 
adjacent to those which it now oceupies, : 
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Trade Announcements.—Messrs. ELECTRIC CONTROL, 
LTD., announce an alteration in the address of their Dublin branch 
office. It is now 6. Fleet Street, instead of Kildare Street, Dublin. 

Messrs. BURCH & VERTUE, electrical engineers and contractors, 
of Aldershot, have removed their business from 17, The Arcade, to 
larger premises, 26, Union Street. 

THE LONDON ELEcTRIC STORES have been appointed sole 
agents for Great Britain and Ireland, Dominions and Colonies, for 
Messrs. Cegeme, 19, Place Rouppe, Bruxelles, manufacturers of 
electric motors and fans. A catalogue has been prepared, and is 
now printing. 

The Westinghouse Morse Chain Co., Ltd., announce that in view 
of the transfer of the Westinghouse Morse Rocker-Joint Chain 
Drive business from 82, York Road, King’s Cross. to the Chaineries, 
Letchworth, they have made new arrangements for the representa- 
tion of the chain business in London, and have appointed MESSRS. 
BEDBROOK & SEDDON, of 39, Victoria Street, S. W., as their agents 
for the Lendon district. 

MESSRS. ELECTRICAL INSTALLATIONS, LTD., of 27, Martin's Lane, 
Cannon Street, London, E.C. 4, have come to an arrangement with 
Messrs. Hays, Hunter & Standen, Ltd., 71, Southwark Street, S. E. 1, 
to take over the electrical contracting department of the latter 
firm. This portion of the business will now be amalgamated with 
Electrical Installations, Ltd., as from November lst, and carried on 
from their existing offices as above. Mr. Bretton, the chief 
engineer of Messrs. Hays. Hunter & Standen, Ltd., lenters the 
service of Electrical Installations, Ltd. 


Supply of Electrical Materlal to the L.C.C.—The 
London County Council invites applications from manufacturers 
and firms, &c., for permission to be placed on the Council's lists of 
firms from which the Council from time to time invites tenders 
uns. supply of electrical material. See our advertisement pages 
to-day. 


Instrument Firms Amalgamate,— We have received 
the following notice :— 

" Arrangements have been completed for the amalgamation of 
the business carried on by Mr. Robt. W. Paul at New Soutbgate, 
Lendon, with the Cambridge Scientific Instrument Co., Ltd. Mr. 
Paul will join the board of directors, and the manufacture of 
instruments will be continued both at Cambridge and at New 
Southgate. Until the end of the year the selling and manu- 
‘facturing arrangements will be unchanged, but on January Ist, 
1920, the name of the company will be altered to the CAMBRIDGE 
AND PAUL INSTRUMENT Co, LTD, and as soon as possible the 
head office and showrooms transferred to London. In the past it 
has been out desire to improve the design and workmanship of 
instruments which we manufacture, and to develop new instru- 
ments for the continually changing requirements of science and 
industry. We believe that the experience gained by the staffs of 
both firms when combined will lead to greater and more rapid 
advances. 

“ HORACE DARWIN, 
" Chairman of the Cambridge Scientific Instrument Co., Ltd. 
. “Rost. W. PAUL.” 


Catalogues and Lists.— Messrs. Heavy CURRENT 
ELECTRIC ACCESSORIES Co., Park Road, Ed monton.— Illustrated 
price-list of connectors fitted with Multy-Kontact (M K) sockets. 

Messrs. THE CRESSALL MANUFACTURING Co., Staniforth 
Street, Birmingham.—An illustrated priced leatlet dealing with 
" mica- wound resistances. 

Messrs. JOHNSON & PHILLIPS, LTD., Charlton, London, S. E. 7. 
—New illustrated list of V. I. R. cables to the revised В.Е. 
Standards. 

Messrs. BRUCE PEEBLES & Co., LTD, Edinburgh.—Pamphlet 
No. 13C, giving full specifications of medium and low-speed alter- 
nators, with illustrations, lists of ratings for pressures from 200 to 
6,600 volts at 25 and 50 cycles, weights and dimensions in English 
and metric units, &c. 

THE STERLING TELEPHONE AND ELECTRIC Co., LTD., 210-212, 
Tottenham Court Roa], London, W.1.—New 48-page illustrated 
pocket-list No. 268, which is an abridged edition of the complete 
150-page catalogue. The Sterling Co. are prepared to supply these 
lists in quantity to readers, with their names and addresses on the 
cover. 


Industrial Disputes.—In the House of Commons, on 
Monday, the Minister for Labour, Sir R. Horne. presented a Bill to 
provide for the establishment of an Industrial Court and Courta of 
Inquiry in connection with trade disputes, and to continue for & 
limited period certain of the provisions of the Wages (Temporary 
Regulation) Act, 1918. 


Denmark. — The Danish Customs authorities have 
recently given a decision to the effect that parts for electric 
counterweight lamps consisting of (1) а porcelain piece in the 
form of a flat plate, with a brassed iron clamp and axle with a 
porcelain pulley, and (2) an oviform porcelain counterweight fitted 
with a small iron fitting to carry a porcelain pulley,” are to be 
classified under No. 82 of the tariff, the duty being at the rate of 
82 ore per kilogram. 


Bradstreets.—BRAbDSTREETS BRITISH, LTD., has been 
registered at Somerset House with a capital of £100,000, in £1 
shares, to take over the business heretofore carried on by the 
Bradstreet Со of New York in the United Kingdom and all other 
parts of the British Empire, except Canada and Newfoundland, 
status and general inquiry agents, debt collectors, &c. The first 
directors include Sir Richard Vassar-Smith, 71, Lombard Street, 
E.C., banker. 


Italian Industries, — The Anglo-Italian Review for 
September, which is published by the British-Italian Commercial 
Association, Ino. (Constable & Co., 1s. 61. net), contains an article 
by Pietro Lanino on the Metallurgical Industries of Italy," in 
which treatment by coal and by electricity are briefly compared. 


Social Evening.—The G.E.C. Social and Athletic Club 


held their first dance and social evening of the season at the 
Cripplegate Institute, Golden Lane, E.C., on Friday evening, 
October 31st. Nearly 200 employés and their friends were present. 
Mr. H. Hirst and his daughter—Mrs. Leslie Gamage— were present. 
Musical items rendered by members of the staff were interspersed 
between the dances, and were so much appreciated that it is felt 
that a separate evening must be set aside later for a concert. An 
excellent band was provided by Mr. W. Watts. The evening was 
an unqualified success. 


Book Notices.—The Electrical Power Engineer—the 
official organ of the Electrical Power Engineers’ Association — by 
а decision of the National Executive Council, will in future be 
distributed gratis to all members of the Association. 

The library of the late Sir William Crookes, O.M., F.R S., wil 
be sold by auction on November 12th and two following days. 

" Electrical Engineering." By H. H. Simmons, brought up to 
date by А. Н. Avery. Part I (to be completed in 14 parts). London: 
Cassell & Co., Ltd. Price 10d. net. 

Journal of the Institution of Electrical Engineers.“ Vol. LVII, 
No. 285. August, 1919. This issue contains the following 
papers :—“ Electrio, Power Supply During the Great War (Part II), 
by Messrs. A. B. Gridley and A. H. Human; "Large Power 
Transformers,” by Mr. A. G. Ellis and Mr. J. L. Thomson ; 
Magnetic Storms,” by Mr. C. Chree; also Index to Vol. LVII. 

The Beama Journal.” Vol. V, No. 4. October, 1919. London: 
King's House, Kingsway, W. C. Price Is. net. 

“ Principles and Practice of Electrical Testing.“ By R. G. Allen. 
Pp. iii + 363; 286 figs. London: Longmans, Green & Co. Price 
188. net. 

" Journal of the Röntgen Society.” Vol. XV, No. 61. October. 
1919. London: Percy Lund, Humphries & Co. Price 48. net. 

Messrs. Henry Sotheran & Co., of 140, Strand, W. O. 2, have sent 
us their catalogue of rare books on exact and applied science,” 
including the library of the late Prof. O. Henrici, and part of that 
of Prof. G. Govi, of Naples. 


New Belgian Company.— La Société Mecana Electrique 
is the name of a new undertaking just formed at Jemeppe-lez- Liege, 
with a capital of £6,400. 


Amalgamation of X-Ray Apparatus Makers.— THE Cox- 
CAVENDISH ELECTRIVAL Co., LTD., has been formed (address, T wy- 
ford Abbey Works, Acton Lane, Harlesden) to amalgamate the firms 
hitherto known as the Cavendish Electrical Co., Ltd., and Harry W. 
Сох & Co., Ltd. The development of X-ray and electro- medical work 
in the United Kingdom, has been hampered by the small size of 
the few manufacturing firms engaged in it, and it is hoped that by 
pooling resources this will be changed. Both the concerns are old- 
established and well known. The head office of the concern will 
be at the Twyford Abbey Works as above. and all communications 
and goods should be addressed there. The Cavendish Co.'s show- 
rooms at 105, Great Portland Street, W., are being maintained and 
fitted up with typical apparatus for expert demonstration. 


French Electricai Companies.— Under the style of 
L'Electricité Industrielle, a company has been formed at Lyons, 
with a capital of 150,000 fr., for the sale and purchase of all kinds 
of electrical apparatus applicable to industrial uses. 

A company entitled Manufacture d' Accessoires de Réseaux 
Souterains has been formed at Paris, witha capital of 600,000 fr., 
to manufacture underground electric material. 

With & capital of 760,000 fr. the Société du Bureau Central 
de Ja Technique has been constituted at Paris for the planning of 
electric and other undertakings. 

The Société Alsacienne et Lorraine d'Electricité is the style of a 
recently established undertaking at Nancy to further the interests of 
the electrical industry in the two recovered provinces named. 

The Compagnie Industrielle de Travaux et d'Enterprises Elec- 
triques has been formed as & Société anonyme for the carrying out 
of public and other works relating to the production, transport, 
distribution, and use of electric energy, and the creation of com- 
panies having the same objects. Its capital is fixed at 500,000 fr., 
all to be subscribed in coin. Its offices are at 47, Rue de Rocher, 
Paris. 

The capital of the French Thomson-Houston Co. has been raised 
from 120,000,000 fr. to 200,000,000 fr., an inducement to the share- 
holders to take up the new issue being the payment of the current 
year's interest in advance, 


Italian Tax on Electric Lamps.—A monopoly tax, 
amounting to 25 per cent. of the value, has been imposed by the 
Italian Government on all glow lamps manufactured in Italy. A 
tax of like amount will be levied on all imported lampe on passing 
the Customs House. 


French Inventions Exhibition, —The Union des Inven- 
teurs, Artistes, Industriels de la Loire are about to hold a com- 
petitive display of inventions at the Hotel de Ville, Saint-Etienne. 
An entry fee of 10 fr. for exhibits is imposed, A square metre of 
Space is allowed for each object, and the free use of electric 
driving power where required, inventors’ rights being protected by 
a certificate of guarantee obtained free. The prizes, awarded by a 
Committee of Experts, will oonsist of diplomas, money, works of 
art, and medals, 1 
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Liquidations.—Copes, Lrp.—Winding-up voluntarily. 
Liquidator, Mr. J. W. Starkey, 24-5, Fenchurch Street, E.C. 3. 
Meeting of creditors, November 18th. Claims to be sent to the 
liquidator by December 14th. 

BENTHAM ELECTRIC SUPPLY Co. LTD.—Meeting of creditors 
was called for November 5th, at 31, Manor Road, Bradford. 


The Pocket Electric Fan,—Romance gives place to 
‘electricity in this latest novelty, which is carried by ladies in their 
hand-bags, and consists of a fan and battery, and like an electric 
torch, is switched on by the pressing of a button. The Daily 
E,rpress states that several of these have already been seen in the 
ball-room and the theatre. 


Bankruptcy Proceedings.— CHARLES S. COLTON, director 
of a limited company, 111, Savoy Court, Strand, London.—Petition 
filed August 25th, 1919; receiving order made, October 28th ; 
creditor's petition. First meeting, November 10th, and public 
examination, December 3rd ; both at Carey Street. 


The Athens Exhibition.— A cable has just been received 
from the representative of the Federation of British Industries at 
Athens stating that, in spite of inclement weather, there have been 
great crowds visiting the Exhibition, and that during the first 
seven days 15,000 paid for admittance. On Sunday, October 26th, 
tke weather improved, bringing a record crowd of over 7,000 people 
to view the Exhibition in this one day. Practically all exhibits 
have been sold many times over, and there has been an especial 
demand for machinery and textiles of all descriptions. Members 
of the business and trading community are arriving daily in 
increasing numbers from Constantinople, Smyrna, and all parts 
of the Balkans, as well as the Levant. 


LIGHTING AND POWER NOTES. 


Bantry.—SaLr. — The E. L. works are for sale by 
private treaty by order of the administratrix of the late owner. 
The works have been very successful, and it is expected that they 
will be continued on the same lines as formerly. 


Batley.— BLK SuPPLY.—4A Sub-Committee of the E.L. 
and Tramways Committee has been empowered to conclude an 
agreement with the Yorkshire E.P. Co. for a supply of electrical 
energy. 


Blackpool,—CaPrrAL EXPENDITURE.—The new capital 
expenditure is estimated at £120,000 on electricity supply and 
£300,000 on tramways; a total in 1921 of £392,174 on electricity 
supply and £618,204 on tram ways. 


Brazll,—STRIKE.—All the employés of the Sao Paulo 
L. and P. Co. have been dismissed for striking; the trains have 
been manned by students of the Polytechnic. 


Bolton.— VEAR'sS WORRING.— The accounts for the 
year ended March 31st, 1909, show a total income of £138,672, 
compared with £109,230, and a total expenditure of £91,623, 
against £61,938, leaving a gross profit of £47,049, against £47,292 
іп 1917-18, which was disposed as follows: — £12,147 to interest on 
loans; £23,941 to repayment of loans, sinking fund; £1,000 to 
renewals; £551 to sundry charges; 43.788 to income-tax on 
profits; £2,576 to capital, and £2,000 in aid of rates, thus leaving 
a net balance of £1,056. Total units generated were 29,030,900 ; 
total units sold, 23,715,040, against 28,025,429, and 23,186,516 
respectively in 1918. Private lighting, 1,440,132, against 
1,580,770; tramways, 4,733,103, against 4,740,802; power, 
17,541,605, against 16,865.94. Operating cost per kelvin sold was 
0'513d., against 04174. The number of motors connected at the 
end of the year was 1,918, or 17,506 KW., an increase of 107, or 
1,873 Kw. and the total number of consumers increased by 97 to 


4,460, 
Burnley.— SHORTAGE oF PANT. — The Е.С. bas 


received applications for a supply of energy to local cotton mills, 
but owing tothe limited capacity of the plant it will be impossible 
to grant the request within the next 12 months. A Sub-Com- 
mittee is considering the question of the future development of 
the undertaking. 


Carlisle.— The В. of T. has informed the T.C. that it 


is not in a position to defray one-half the cost of a report on the 


question of using water power from the Eden for generating elec- 
tricity, and the matter has been deferred pending & report on the 
general situation existing at the electricity works. 


Colne.— LOAN.— The T.C. has decided to apply to the 
M. of H. for sanction to borrow £39,612 for the purpose of a 
modified scheme of extensions to the plant and mains. 


Continental.— FRANCE. — The coal shortage at Paris is 
becoming acute. Public lighting was discontinued, luminous 
advertisements are forbidden, and the gas supply cut down. 
The whole of the electricity supply of the east end of the city 
was stopped on the 30th ult. to the 3rd inst. The bakeries are 
run electrically, so that a shortage of bread is feared. The public 
has been warned to prepare for considerable reductions in passenger 
trains. By day the services of the Metropolitan Underground 


; Railways have been cut down, and the speed of the remaining 


trains has been reduced to seven miles per hour. Belgium is 


shipping only one-third the pre-war amount of coal to France, 
and the supplies from England are stated to be only half of what 
had been promised. The coal sent by Germany under the Peace 
Treaty is required for the railways. | 

The electricity supply in the centre of Paris failed on Monday 
afternoon, For about an hour the tramways stopped, but the 
services were resumed later. The failure is said to be due to the 
coal shortage. 

ITALY.—PADovA.— The hydro-electric station, after the under- 
mining of its foundations by Austrian air bombe, collapsed 
suddenly into the canal, last week. The town is without water or 
light.— The Times. | 

SWEDEN.—Among the new companies recently formed in 
Sweden in connection with the generation— mainly by utilising 
water power —and distribution of electrical energy are the Hed- 
karro-Orisja-Avastbo Belysnings Aktiebolag, of Vastanfors; the 
Gunnarskogs Elektriska Aktiebolag, of Gunnarskog; and the 
Bodanas-Anhults Kraft Aktiebolag, of Grimstorf. 


Creetown (Kirkcudbrightshire), — E. L. SchEME.— The 
Local Authority Committee has under consideration an E. L. 
scheme for the district. 


Croydon.— NEW Pxuant.—The Т.О. has decided to 
replace a number of transformers, installed in 1905-6, by a more 
efficient type, at an estimated сові of £2,025, to be met out of the 
reserve and renewals fund. 


Dundee.— Hypro-Enecrric ScHEME.—A  Sub-Com- 
mittee of the EC. has decided to obtain expert advice on the 
electrical engineer's report concerning a new water-power scheme 
for the Tummel Valley. 


East Midlands Electricity Supply.—Some particulars 
are now Officially available as to the arrangements by which the 
needs of a part of the East Midlands area are to be met in the 
matter of electricity supply. Subject to the sanction of the 
Government, it is understood that a scheme has been practically 
decided upon for the erection upon a site ow the River Trent, in 
the neighbourhood of Nottingham, of a super-power station. Mr. 
R. H. Swain, chairman of the Nottingham Corporation Electricity 
Committee, who presided at a conference, held a few days ago, of 


"representatives of various local authorities interested in the 


matter jointly with Nottingham (these including Leicester, Derby, 
Loughborough, Long Eaton, Ilkeston, and Burton-on-Trent), 
explained that the recommendation as to the erection of the new 
station had been made by the Government's experts, Mr. Rider 
and Mr. Wordingham, the intention being to supply an area 50 
miles north to south and 40 miles east to west, embracing 2,000 
square miles, and including parts of Nottinghamshire, Derbyshire, 
Staffordshire, and Leicestershire. The report of the Government 
experts had been adopted at a conference of representatives of the 
towns concerned. Affected by the scheme were 25 towns, each of 
over 10,000 inhabitants, the total population of the area to be 
supplied numbering several millions. The plant would be erected 
in two sections—the first intended to supply immediate demands, 
and the second to be developed in the rural districts later. The 
firat section of the station, it was estimated, would cost £5,250,000. 
The whole plant, when completed, to supply an area stretching.on 
the one side from Chesterfield to Leicester, and on the other 
from Burton-on-Trent to Newark, would entail a total expenditure 
of £14,000,000. If the scheme was carried through, it would 
mean probably a saving of £40,000 a-year to the Nottingham 
Tramway Committee alone. The first section would occupy 
altogether a site of at least 100 acres. There would be an ample 
supply of condensing water, excellent facilities for bringing coal 
by water and rail, facilities for dispensing with ashes, of which 
there would be a vast quantity, and facilities for coal storage. 
According to the experts’ estimate, there would be burnt at the 
station 580,000 tons of coal per annum, or about 1,500 tons 
per day, and it would use 14,000,000 gallons of river water per 
hour, There had been three schemes before the Government in 
relation to the matter—that of the coalownera of Notts. and 
Derbyshire, the Government's own scheme, and the scheme he had 
explained, and he considered the last-mentioned the best of all. He 
was convinced that if they did not get all they asked for, they 
would at least get sufficient to do what was required, that being to 
have an ample supply at a cheap rate. As soon as the Government 
Bill was through, matters would be pushed forward in this area 
of the Midlands without loss of time. 


East Ham.—YEAn's Workina.—The annual accounts 
show a total revenue of £34,407, compared with £29,177, and a 
total expenditure of £31,679, against £26,379, thus giving a gross 
profit of £2,728 ; £4,254 was paid as interest on loans and special 
charges. The amount written off for sinking fund and capital 
charges was £6,222. The net result is a deficit of £7,748, com- 
pared with a deficit of £7,574 in 1918. The total operating cost 
per unit sold was 2'014., whilst the average price obtained waa 


2˙16d.; maximum load on feeders, 1,722 KW.; capacity of plant at 


end of year, 2,925 Kw. 


Epsom.—PRicEs.— By the casting vote of the chairman, 
the U.D.C. has rejected a recommendation to fix a minimum 
quarterly charge of 13s. 4d. for electricity, averaged over the year. 
The price of electricity for heating has been reduced from 4d. per 
unit to 3d. for the first 400 units, and from 23d. to 21d. for the 
next 600. Power rates are to remain unaltered. 


Fermoy (County Cork).—E.L. ScuEwE.—O wing to the 
Gas Co.'s decision to increase its charge to 12s. 6d. per 1,000 
ch, ft., it is proposed to inaugurate an Е.З, undertaking, 
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Heywood.—New Салві,к5. — Тһе T.C. has agreed to the 


application of the Lancashire Е.Р. Co. for the construction of H. r. 
transmission lines. 


High Wycombe.—Prices.—The T.C. has declined, at 


the request of the E.L. Co. to withdraw its objection to the 
request of the company to the B. of T. for permission to increase 
the maximum charges for energy for power and hghting by ld. 
per unit. 


Leatherhead. — FUEL Окрек.— Тһе Leatherhead and 
District Electricty Co.'s supply having been exempted from the 
provisions of the Fuel Order through the good offices of the Diesel 
Engine Users’ Association, consumers have been notified that they 
can now use an unlimited quantity of electricity for lighting, 


heating, and power purposes without in any way affecting their 
fuel ration. | 


Leek. — ELECTRIC Vans. — Toe U.D.C. has decided to 


purchase two electric vans for the collection of house refuse, at a 
cost of £2,608. 


Liverpool,—Docks .ErEcTRIFICATION.—It is expected 
that within a few months the first section of the docks electri- 
fication scheme will be in operation. The project is to cost about 
£200,000; electricity is to be used in connection with the 
mechanical handling of goods, including electric cranes and other 
devices. It is also intended to replace gas by electric lighting 
along the dock quays and in the sheds. The electrical energy is 
to be obtained from the Corporation generating stations. 


London.—HaMMERSMITH.—NEW  PLANT.— Orders are 
to be placed for transformers. cables, and H.T. oil-break switches. 
The estimated total outlay is £6,700. New steam piping is also 
required for the boiler-house. 

PRICE INCREASE.—It has been decided to increase the existing 
rentals of two. three, and four-.light incandescent clusters 
respectively, by 91, 90, and 76 per cent. approximately, ánd for 
similar clusters of $-watt lamps respectively, by 120, 105, and 88 
per cent. approximately. 


Lynton and Lynmouth.— ACCIDENT. — On a recent 
occasion the electricity supply failed, and on investigation the cause of 
the trouble was found to be several large eels which had got into 
the water turbine. 


New Quay (Cardiganshire). — E.L. Scueme. — The 


U. D.C. is considering an E.L. stheme for the town. 


St. Неіепв, —1;04ч.—А M. of H. inquiry was held on 
October 29th into the application of the T.C. for a loan of £57,100 
for additional plant at the electricity works. There was no 
opposition. 

Wimbledon.—PRicES.—Many protests have been made 


against the proposed minimum charge of 13s. 4d. for all consumers 
of electricity, and the T.C. has reduced the charge to 7s. 6d. 


Wolverhampton.—PrRices.—The T.C. has decided to 


discontinue the flat and the maximum demand rates of charge 
for lighting. 


York. — Loan.— A M. of IT. inquiry was held on 
October 30th into the application of the T.C. for a loan of £46,610 
for the erection of hydraulic electricity works at Linton Looks. 
The North-Eastern Railway Co., which owns navigation rights on 
the river, opposed the scheme. 


TRAMWAY AND RAILWAY NOTES. 


Bradford.—Goops SERvicES.— The Corporation is ascer- 
taining what can be done in the direction of extending the carrying 
powers already granted to various tramway authorities. The idea 
is to use wagons equipped with electric motors taking power from 
the overhead wires. The wagons would be fitted with storage 
batteries, thus enabling them to leave the tramway route and 
deliver goods within a certain radius of the lines. Wagons of this 
kind were first put in service about five years ago, and their use 
has been found advantageous. 

In the report of the general manager (Mr. R. H. Wilkinson) it 
. is mentioned that the high-power car motors which were ordered 
early in 1916 from Messrs. Brown, Boveri & Co. had not been 
delivered, and the older motors had proved unequal to carrying the 
heavy traffic. Due to the overloading of these motors there had 
been an extraordinary number of failures, and the greatest difficulty 
had been experienced in obtaining material and labour to maintain 
sufficient cars in service. Twenty-six new cars, with high-power 
motors of modern design. have been ordered, together with 52 pairs 
of motors and electrical equipment, which will replace the older 
motors. The Corporation has 232 tramway-cara and 17 railless- 
trolley-vehicles. 


Continental.— GERMAN V.— Тһе directors of the A.E.G.- 
Schnellbahn, A.G., of Berlin, whose object is the construction of 
an electric railway in Berlin, recently met representatives of the 
Municipal Council and the Union of Local Authorities of Greater 
Berlin, to discuss the unfortunate situation of the undertaking. 
Owing to the high cost of labour and raw materiala, they have 
decided to restrict the works to the execution of mensures of safety , 


and to discuss the situation with the local authorities whose repre- 
sentatives had heen invited to hear the report on the present 
position of affairs. 


East Ham.,—Yrar’s WorkING.—The accounts for year 
ended March 31st, 1919, show a total revenue of £84,396, as com- 
pared to £70,604 for the previous year; and an expenditure of 
£85,691, compared with £63,916 the previous year, thus showing & 
gross loss of 4 843, against a gross profit of £7,321 last year. The 
amount of £4,652 was paid as interest on loans, and £5,679 was 
relegated to the simking fund and capital repayments. The net 
financial result for the year was a deficit of £11,174, as compared 
with a deficit of €3,676 for 1917-18, 


Londog.—L.C.C.— The important report of the Highways 
Committee, recommending that powers be obtained to construct 
17 new lengtha of tramway, was presented to the L.C.C. on Tueeday. 
The report sets out the steps already taken and the difficulties 
encountered in the attempts to develop the Council's tramway 
system. Powers for an extensive scheme were sought before 
Parliament in 1915, but only a small section was sanctioned. The 
present report outlines a scheme of desirable extensions—90 route 
miles of track, estimated to cost about 5} million pounds for tram- 
way work and 2} million for street improvements, The Com- 
mittee recommends that powers be sought in the next session for 
only 17 specified routes, 43 miles long, the estimated cost being 
43,031,695 for construction, £928.550 for street widening, and 
£245,100 for spare сагв, «с. The schemes as now tet out are divided 
into :—(1) Tramways needed to supplement existing means of 
communication ; (2) lines that will co-operate with housing develop- 
ment proposals; (3) tramways to link up the existing system ; 
(4) lines in outlying districts to link up with systems outside the 
county. The “special urgency " schemes and their respective costs 
include :—Charles Street to Blackfriars Bridge, ria Farringdon Road, 
£75,750; Hampstead Road to National Gallery, £190,170: 
Cambridge Circus to Theobald’s Road, £110,455; Victoria to 
Westminster Bridge, £218,660; Victoria to Marble Arch, £277,310 ; 
Marble Arch to Cricklewood, £850,330; Edgware Road to King's 
Cross, £673,300 ; Shepherd's Bush to Marble Arch, £393,880 ; Seven 
Sister's Road to Stamford Hill, £87,025; Aldgate terminus to 
Aldgate Station, £28,550 : Aldgate to Tower Hill, £55,955 ; Tooley 
Street terminus to Hop Exchange, £38,740; Waterloo Road to 
Blackfriars Road, £45,770; High Street, Wandsworth, to Roe- 
hampton Lane, £357,220; Forest Hill to Crystal Palace, £209,285 ; 
West Norwood to Crystal Palace, 193,170; and spare cars and 
cables, £245,100. ` 

Opposition was offered to almost every item in the programme, 
but only one, the proposed Wandsworth to Roehampton line, had 
to be dropped, in consequence of an adverse vote, the majority 
against it being one. With this exception the programme as it 
stood was adopted for inclusion in the application to Parliament. 

А Golder's Green to Charing Cross tube train was, on Tuesday, 
found to he on fire under the driver’s cab. After the flames had 
been extinguished at Warren Street Station, the train was taken 
to the depot. 


Newcastle.—Cori1810N.—4À guard and а signalman were 
seriously injured in a collision between an electric train and a 
light engine at Benton Bank. 


North-Eastern Railway.—PRorosED ELECTRIFICATION. 
According to the Yorkshire Post, an experiment is shortly to be 
made on the N.E. main line between York and Newcastle, 80 miles, 
in electric traction for both minera! and passenger traffic. 

The scheme, which has been worked out by Sir Vincent Ravan, 
chief mechanical engineer, provides also for the electrification of 
the loop wire, 31 miles in length, from Northallerton to Ferryhill 
гіа Stockton. 


Rochdale. NRW Cars.—The Corporation intends pur- 


chasing 10 new tramcars, at a cost of over £20,000. 


TELEGRAPH AND TELEPHONE NOTES. 


Damage to Telegraph and Telephone Wires, — At 
Midleton, County Cork, Quarter Sessions, before the Reoorder of 
Cork, last week, the Postmaster-General claimed the sum of £40 
as compensation for the malicious cutting and breaking down of a 
number of telegraph and telephone wires in East Cork last August. 
The Recorder granted the application, and awarded £25 as 
compensation. 


France.—After having made several attempts to obtain 
the increase of wages voted by Parliament, and failed, the 
employés of the Postal, Telegraph, and Telephone Services met on 
October 25th, and passed a resolution giving M. Clémentel, the 
Minister responsible, 24 hours in which to pay up. The employes 
claim increased pay as from July Ist, and, in case of refusal, they 
are resolved to come out on strike. M. Clémentel has informed the 


Postal Federation that he is disposed to seek a settlement. 


International Wireless Code.— A Commission isnow sitting 
in London to devise an international code of wireless telegraphy, 
Great Britain, France, and Italy each having a member. It was 
found during the war that it was a very great hindrance, and even 
a source of danger, to the Navies of the Allies that no international 
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wireless oode was in existence of a similar type to the inter- 
national signal code which is accepted by the shipping companies of 
all nations. It may be understood that the United States authorities 
are in sympathy with the idea. 

Italy.—Telephonic communication between Italy and 
Switzerland was resumed on the lat inst., and that between Italy 
and France and Italy and Germany will be opened shortly. 


Wireless to U.S.A.—Marconi’s Wireless Telegraph Oo. 
announces that messages can now be accepted for transmission to 
the United States of America rid the trans-Atlantic wireless 
service between Ireland and Nova Scotia. The commercial rate 
is 4d. per word less than that charged by the Atlantic cable routes. 


CONTRACTS OPEN AND CLOSED. 
(The date given in parentheses at the end of the paragraph indicates 


the issue of the ELBOTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Aberdeen. November 27th. Great North of Scotland 
Railway Co. Six or 12 months’ supply of telegraph material. 
Stores Superintendent, 80, Guild Street, Aberdeen. 


Australia, — SYDNEY.—December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney." 

City Council. January 5th, 1920. Electric Lighting Department. 
Outdoor H.T. switchgear (specification E66); air-brake switches 
(specification 565). Electric Lighting Department, Town Hall. 

— Tenders. 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No. 558.* 

MELBOURNE. — P.M.G.s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 
Melbourne.“ ` 

P.M.G.'s Department, Melbourne. November 25th. Switchboard 
cable and switchboard parts (schedule 1,585).* 

Bolton.— November 11th. Electricity Committee. One 
8,000-Kw. turbo-alternator, with condensing plant, four water-tube 
boilers, (October 17th). 

Bradford.—November 15th. Tramways Department. 
General stores. Mr. R. H. Wilkinson, Tramways General Manager, 
7. Hall Ings. | 

Croydon.— November 17th. B. C. Erection and main- 
tenance of electric motor and pump, and connections for sewage 
disposal works. (See this issue.) 

Dublin. November 11th. Great Northern Railway Co. 
([reland). 12 months’ supply of electric fittings, cable, wire and 
carbons, &c. (October 24th.) 

Dundalk.—November 19th. U. D.C. Electricity Depart- 
ment. 400 tons of light American fuel-oil, suitable for D.exl 
engines. (See this issue.) 

Dundee.— November 20th. Electricity Department. 
Steelwork at the Carolina Port generating station. Mr. H. 
Richardson, General Manager and Engineer. 

Egypt. — ALEXANDRIA. — November 15th. Egyptian 
Postal Administration. General stores for 12 months, including 
several electrical items." 

Enniskillen.— December 1st. Sligo Leitrim & Northern 
Counties Railway Co. 12 months’ supply of electric telegraph 
material, The Secretary, Enniskillen. 


Kettering.—November 13th. U. D. C. Electricity Depart- 
ment. Cooling tower and foundations. (October 31st.) 


Leeds.— November 13th. City Council. Single-phase, 
2,000 and 6,600 volts, and Scott-connected transformers, 14,000 
K.V.A. capacity ; also transformers required during a period of two 
years, (October 24th.) 

London.—Great Western Railway. November 10th. 
One year's supply of stores, including telegraph instruments and 
apparatus, electric wires and cables, &c. (October 31st.) 

HAMMERSMITH, W.—November 20th. Electricity Department. 
Static transformers, E.H.T. and L.T. cable, H.T. oil-break switches, 
black and galvanised corrugated iron sheets and steam-piping. 
(See this issue.) 

Manchester. November 11th. Tramways Committee. 
Special track work. Mr. J. M. McElroy, General Manager. 


New Malden (Surrey). November 11th. The Maldens 
and Coombe U.D.C. Two 15-n.H.P. electric motors, and two 4-in. 
1 pumps, at Kingston Vale pumping station. (October 

at. 

Portumna (Galway). Noveniber 10th. Electric Supply 

One 50-H. P. gas engine and suction plant; one 30-KW., D.C. 
generator and motor - booster; storage battery, switchboard, line 
material, &e, (October 31st.) 


South Africa.—JoHANNESKURG.—December Ist. Muni- 
cipal Oouncil. One 500-Kw. converter, or alternatively, one 
750-K w. converter, for one of the suburban tramway sub-stations. 
Specification No. 114.* | 

January 8th. Municipal Council. Copper wire, cable insulators 
and steel poles (Contract No. 648). Specification from Town Clerk, 
Municipal Offices, Johannesburg.—B. of T. Journal. 


Spain.— Mavrip.—January 2nd, 1920. Concession for 
an electric railway from Madrid to Valencia, Points which will 
be considered are: (1) Reduced fares ; (2) reduction of maximum 
interest. guaranteed by the State; (3) shortening of length of the 
concession. Apply Direccion General das Obras Publicas, Madrid. 


Tunbridge Wells.—Electricity Department. One 750 to 
1, 000-Kw. turbo-alternator, surface condenser and pumps, wet-air 
filters, piping, economiser, induced-draught fan and engine, and 
extensions to switchboard. &c. (October 24th.) 

Tynemonth.—December 1st. Electricity Department. 
6,500 yd., three-core, paper-insulated, lead-covered, 6,600-volt 
cable ; 5,500 yd., four-pair, paper-insulated, lead-oovered, telephone 
eable ; 5,500 yd., three-core, conductor cable. (See this issue. ) 


Walthamstow.— November 26th. U. D. C. Electricity 
Department. Оааі-ігоп circulating water pipes, E. H. T. and L. r. 
cable, engine room crane. (Bee th is issue.) 


A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


—— — — —— 


CLOSED. 
Croydon.—T.C. : — 


Re-construction of refuse destructor.—Meldrums, Ltd., 25,800, 


Edinburgh.—The Corporation has placed the contract for 
six boilers for Portobello power station with the Stirling Boiler 
Co., at £200,661. 


Lewisham.—B. of G. :— 
Internal telephone service.—Dictograph Telephones, Ltd., £075. 


Wolverhampton.— T.C. Accepted :— 

Nine intercommunication private telephone instruments, &e., £63.— British 
L.M. Ericsson Mfg. Co., Ltd. 

Sluice valve, £81.—Willans & Robinson, Ltd. 

156 condenser tubes, £90.— Birmingham Battery & Metal Co., Ltd. 


FORTHCOMING EVENTS. 


Motor Exhibition.—Friday, November 7th, to Saturday, November lóth. At 
Olympia, W. From 10 a. m. to 10 p.m. 


Technical Ins on Association.—Friday, November "th. At the Royal 
Society of Arts, John Street, Adelphi. At 7.90 p.m. Paper on The spec- 
troscope in the Science of To-day,” by Prof. Baly, F. R. . И 


Electrical Power Engineers’ Association (Derby and District Section). 
Seo ember 7th. At King’s Café, Derby, At 7.80 p.m. bupper 
and social. | 


Birmingham and District Electric Club.—Saturday, November &th. At 
7 p. m. At the Grand Hotel, Birmingham. Paper on Automatio Tele- 
phone Systems for Works, &c., by Mr. T. Pettigrew. 

Institution of Electrical Engineers.—Thursday, November 18th. At the 
Institution of Civil Engineers, Gt. George Street, Westminster. At 6 p.m. 
Inaugural address by the President, Мг. R. T. Smith. 

(Scottish Centre).—Tuesday, November llth. At 207, Bath Street, 
Glasgow. At7.80 p.m. Inuaugural address by Mr. W. B. Hird. 

(Students' Session). —Friday, November 14th. At the Royal Technical 
College, Glasgow. At 7.30 p.m. Opening address by Mr. F. H. Whysall, 


NOTES. 


London Traffic.—On the invitation of the Prime Minister 
and the Minister of Transport, Mr. Kennedy Jones, M.P., has 
accepted the chairmanship of the Advisory Committee on London 
Traffic, which the Minister of Transport has appointed. 


Decimal Coinage and the Metric System.—The Right 
Hon. Reginald McKenna, chairman of the London Joint City and 
Midland Bank, Ltd.,and formerly Chancellor of the Exchequer, wrote 
recently with reference to a decimal system of coinage :—‘ In my 
opinion such & system would greatly simplify, and, consequently, 
economise, labour in account-keeping of every description. It 
would be of assistance to internal commerce, and by making our 
values more easily convertible into their equivalents in foreign 
currencies, would be helpful in the development of our external 
trade. The change could be effected with a minimum of disturb- 
ance and inconvenience to the community. 

„The adoption of the metric system of weights and measures 
in this country would also increase the effloieney of manufacturing 
processes, and facilitate the calculations involved in the marketing 
and distribution of goods. If it were eatablished it would be af 
great advantage to us in our trade relations with other manu- 
facturing and trading countries, all of which, with the sole 
exception of the United States ef America, already use this 
system," , 
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Institution and Lecture Notes. Wireless Society of 
London. —After five years of inactivity due to the war, this Society 
is again busy in the interests of experimenters and amateurs 
interested in wireless telegraphy, and the first general meeting 
Since the war was held at the Institution of Civil Engineers, 
Westminster, on October 28th. The meeting was attended by over 
150 members and visitors, and it was noted that several country mem- 
bers had taken the opportunity of coming uptotown from distances. 

The President (Mr. A. A. Campbell Swinton, F.R.S.) was in the 
chair, and opened the meeting by referring to the state of suspended 
animation the Society had been in during the war, and stating 
that with the close of the war the Committee and officers had met 
and decided to bring the Society into activity once more. Owing 
to the resignation of Mr. R. H. Klein from the office of hon. sec., 
which he had held since the foundation of the Society, Mr. Leslie 
‘McMichael (30, West End Lane, W. Hampstead N. W. 6) had been 
asked, and had agreed, to take over the duties entailed. Mr. 
Klein had been elected an active vice-president. Admiral Sir 
Henry Jackson, G. C. B., F. R. S., one of the very earliest experimenters 
in wireless telegraphy, had also been included, and was taking 
keen interest in the welfare of the Society. Dr. F. C. Knight had 
been made a member of the Committee. The meeting was 
invited to confirm these appointments, and by an amendment it 
was decided that the present officers and Committee should remain 
during the year 1920, thus preventing the. necessity of another 
election in January next. 

The President spoke of the loss sustained to the Society by the 
desth of Sir William Crookes, O M., Mr. Russell Clark, O.B.E., 
Prof. Silvanus Thompson, and Mr. Duddell, and & number of 
members had lost their lives in the war. The matter of club 
rooms in а central district was engaging the attention of the 
Committee, and it was hoped that suitable premises would be 
found. The matter of licences for wireless telegraphy was touched 
upon at some length, and it was pointed out that every effort had 
been, and will be, made to influence the Post Office authoritiea 
to come to some decision so that experimental work among amateurs 
might again be established. A letter was read from the Postmaster. 
General accepting the services of the Advisory Committee of the 
Wireless Society to assist in selecting suitable applicants for 
transmitting licences, when these are permitted. Mr. Hope Jones, 
M.I E. E., the chairman, spoke of the application of other wireless 
societies and clubs with a view to unity of action, and said that 
the Committee was alive to the possibilities, and further develop- 
mente might be expected. 

After the business of the meeting closed, the attention of 
members was directed to an exceptionally interesting show of 
wireless exhibits which had been brought, and brief descriptions. 
were given. Dr. Erskine Murray explained details of the Air 
Force telegraphy and telephony seta exhibited, including a Robinson 
direction finder. Mr. Scott Taggart had a fine array of valves of 
the Ediswan Co., showing their manufacture in detail. The 
Marconi Co. and Mesars. Read & Co. and the Zenith Manufacturing 
Co. had lent some of their most up-to-date apparatus. Mr. Maurice 
Child, Mr. Burbury, Mr. Clinker, Mr. Leslie Miller, and Captain 
Donisthorpe had brought apparatus of interest, and the President 
had on exhibition a compact and sensitive valve amplifier, which, 
together with a specially-constructed loop aerial, was capable of 
making signals from European stations aulible at a considerable 
distance from the telephones. 


RECENT DEVELOPMENTS IN PUBLIO AND PRIVATE LIGHTING.— 
A public lecture was delivered, on October 24th, by Mr. W. C. 
Clinton, on this subject, at University College, London. The 
lecture was illustrated by exhibits and lantern slides, all the 
typical modern electric lamps being shown. Among other demon- 
strations, the marked alterations in tint of a series of coloured 
plates when the mercury-tube light, the quartz-tube mercury 
. lamp, and the gas-filled lamp were switched on in succession was 
shown, and a demonstration of the “ Pointolite" lamp was also 
given. The comparative thickness of actual carbon and tungsten 
filaments, as well as of spiral tungsten-filaments, as used in gas- 
filled lamps, was illustrated by a series of slides. The chief 
systems of lighting were discussed by the aid of illustrations of 
well-known instullations, and the development in public lighting 
from 1882 (when only 0'2 С.Р. per watt was obtained from 
glow-lamps, and 0°5 c.P. per watt from aro lamps) to 1914, 
when the corresponding figures were 2 and 3 to 5 cr. 
per watt respectively. The actual cost of lighting on the 
Embankment increased from 3s. to 10s. per hour during this period. 
but the cost per 1,000 c.P.-hours fell from Js. to id. The central 
suspension system of street lighting, regarded as a modern 
development, was shown, by a display of some early French prints, 
to have been employed with oil lanterns in Paris as early as 1720. 


Institution of Electrical Englneers.— The following is a pro- 
gramme of ordinary meetings to be held at the Institution of 
Civil Engineers. Great George Street, Westminster, S.W., at 
6 p.m. on Thursdays (light refreshments at 5.30 p.m.) :— 


November 13th, 1919, —President'a Address. 
November 27th, 1919.—C. C. Paterson, J. W. T. Walsh, A. K. 
Taylor, and W. Barnett, Carbon Arcs for Searchlighta." 
December 11th, 1919.—J. M. Scott Maxwell, Scientific Works 
Management." 
December 18th, 1919.—D. M. W. Hutchison, and W. J. Wayte, 
" Electricity in Tin Mining." 
January 8th, 1920.—J. Shepherd, “ Failures of Turbo-Genera- 
tors and Suggestions for Improvements." 
The following informal meetings will b3 held in the rooms of 
Chartered Institute of Patent Agents, Staple Inn Buildings 
South Block), close to 335, High Holborn, W.C., on Mondays, 
p.m. :— 1 


November 17th, 1919.—Discussion on Engineering Adver- 

tising," opened by Mr. W. E. Warrilow. 

December 15th, 1919.— Discussion introduced by Mr. R. Rankin. 

January 19th, 1920.—Discussion on “Functions of a Trade 

Journal," opened by Mr. 8. M. Hills. 

Other informal meetings will be held on February 16th, March 
15th, and April 19th, 1920. 

Attention is drawn to the alteration in the hour of the informa 
meetings. Those intending to be present are requested to reach 
the Lecture Hall a few minutes before 7 p.m. in order that the 
meetings may commenoe punctually at 7 p.m. 

A Wireless Sectional meeting is to be held at the Institution of 
Civil Engineers, at 6 p.m. (light refreshments at 5.30 p.m.) on 
Wednesday, November 19th, 1919, when Prof. C. L. Fortescue will 
read & paper on "The Design of Multiple-stage Amplifiers Using 
Three-electrode Thermionic Valves." 

The first ordinary general meeting of the WESTERN CENTRE. 
for the Session 1919-20, was held at the South Wales Insti- 
tute of Engineers, Cardiff, on November 3rd, when Mr. Arthur 
Ellis, chairman, delivered his inaugural address. 

Mr. Ellis alluded to his severance with municipal management 
after a period of 194 years, and the Electricity Supply Bill, the 
Transport Bill,and the coal situation as affecting the electrical 
industry, were amongst the many subjects touched upon in the 
discourse. The unusual procedure of a discussion on a chairman 
address was adopted. 

The annual 'report of the Committee of this Centre for the 
Session 1918-19 points out that the area has been extended to 
include the whole of South Wales, the counties of Hereford and 
Gloucestershire, as well as the remainder of the West of England. 
During the session four meetings were held. A meeting to 
further discuss Mr. C. H. Wordingham's address, which was 
delivered before the Centre on Armistice Day, was held at Cardiff 
on June 4th last. Considerable increase in membership is recorded ; 
subject to slight amendment, the figures now stand as follows :— 
Members, 74; Associate Members, 190; Associates, 15; graduates, 
26 ; students, 44; a total of 349, being an increase of 74. It is 
‘considered that in future sessions more meetings should be held. 
and that research work, if it can be arranged, should be under- 
taken by the Centre if it is to take its proper share in the control 
of the Institution. The difficulties in the way of greater activity 
are considerable, owing to the scattered nature of the area, but it 
is thought that more work should be undertaken. 

The officers and Committee for the 1919-20 Session are as 
follows :—Chairman, Mr. Arthur Ellis; vice-chairman, Messrs. 
A. J. Newman and A.C. McWhirter ; joint hon. secs, Messrs. C. T. 
Allan, Royal Chambers, Park Place, Cardiff, and A. J. Newman, 
The Exchange, Corn Street, Bristol; past chairmen, Prof. David 
Robertson, and !Messrs. R. H. Fletcher, and H. I. Rogers. The 
General Committee is compos»d of :—Prof. F. Bacon, Capt. S. B. 
Haslam, Measrs. T. E. Alger, J. W. Burr, W. A. Chamen, W. Collins, 
J. W. Eastwood, W. T. Kerr, T. E. Lewis G. H. Langdon. 
A. Nichols Moore, I. A. D. Pedler, H. Faraday Proctor, H. T. Sully, 
and J. E. Teasdel. 

National Association of Supervising Eiectricians. —The first 
meeting of the new session was held at St. Bride's Institute, on 
Friday, October 21th, when Mr. J. S. Highfield, the president, read 
his inaugural address, which proved very interesting to the large 
number present. Mr. Highfield also announced that the I. E. E. Wiring 
Rules Revision Committee is to include & representative of the 
National Association of Supervising Electriciana. On Tuesday, 
November 4th, the second meeting was held, at which Mr. J. W. 
Beauchamp presented Some Personal Problems of Electrical 
Development." This paper raised some particularly interesting 
points, and there was very keen discussion. 

Institution of Marine Engineers.—At the annual dinner of the 
Intitute held at the Connaught Rooms last week, under the 
presidency of Lord Weir, Rear-Admiral Sir William Nicholson, 
Controller of the Navy, replying to the toast of The Forces," said 
they were all convinced that the internal combustion engine waa 
the engine of thefuture. The engineers of steam must be prepared, 
he added, to be engineers of the electrical drive in the future, and 
he believed before long they would be molecular engineers. Lord 
Rawlinson asserted that the internal combustion engine hai 
revolutionised methods on the battlefield, so he believed it was 
going to revolutionise our ships on the ocean. Lord Weir, in 
reply, said organisation could alleviate waste, but science could 
eliminate it. The price of coal had risen abnormally, but the day 
of oil fuel and the oil engine had arrived, and a technical solution. 
partial perhaps at present, would be found for the coal shortage. 
He estimated that, in the immediate future, by the installation of 
oil fuel, the number of coal trimmers and stokers displaced would 
be not less than 25,000. The only way in which those men would 
be able to earn a livelihood was by the revision of the Victorian 
outlook of Trade Unionism and a greater degree of flexibility 
introduced into the grades. 


Appointments Vacant.—Cable jointer (77s. 11d.) for 
the 8. Shields Corporation electric supply department; works 
superintendent (£600) for the Borough of Doncaster electricity 
department; mains assistant (£288) for the Sunderland Corpora- 
tion electricity works; evening instructor on armature winding 


for the Northampton Polytechnic Institute; shift engineer (90a.) ; 


Bub-station engineer (85s ) for the Kilmarnock Corporation electric 
lighting and tramways department ; overhead linesman, also elec- 
tric wireman and fitter (698. 6d. + 1247) for the Borough of 
Burton electricity department; sub-station attendant for the 
Hackney В.С. electricity department; mains foreman (90a. + 1247.) 
for the City of Birmingham electric supply department ; station 
superintendent (£273) for the Whitehaven Corporation electricity 
department, See our advertisement pages to-day. 
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Half-miliion-volt Condenser for Insulator Testiug.— 
The Electrical World gives a description of a huge condenser 
which has been built at Palo Alto, Cal., by the Federal Tele- 
graph Co., for the purposes of testing insulators. 

The two plates of the condenser are in horizontal planes. 
The lower one is fixed, and the upper one movable. The 
lower plate, shown supported inside the house, is built up of 
two parallel copper sheets, 2 ft. apart, and connected along 
the edges by copper sheets curved on a l9-in. radius. This 
lower plate is supported on 9-ft. piers made up to 4-in. porce- 
lain insulators cemented together in layers, successive layers 
being separated by sheets of iron to increase stability. The 
upper plate forms as the ceiling of the structure, and 
consists of galvanised sheet iron on a wooden frame, 
supported by wire ropes which pass over the top of 
the walls, to counterweights on the outside of the building. 
Thus, by means of a hand-operated winch, the plate may be 
raised or lowered to give any desired spacing between the 
two plates up to 4 ft. 5 in. The movable plate is at all times 
electrically connected to the galvanised lining of the house, 
which is carefully and thoroughly earthed. The dimensions 
of the upper plate are 15 ft. by 30 ft., the size of the lower 
one, however, is not given. 

A 30-kw. Poulsen arc converter supplies energy for the 
tests. One pole of the arc is earthed, while the other js 
connected to the insulated plate of the condenser, through a 
Litzendraht coil, 9 ft. long and 3l in. in diameter, which 


. 


А 4-MILLICN VoLT CONDENSER. 


stands upright on the concrete floor underneath the copper 
plate, with its upper end extending through a hole in the 
lower face of the plate; and thus by making connection on 
the inside, corona effect is avoided. 

For convenience in testing, a projection termed the '' turtle 
neck," consisting of a lU-in. sheet-iron pipe with a hemis- 
pherical end, extends some 15 ft. to 20 ft. from the copper 
plate. This allows the arrangement of materials to be tested 
on the ample concrete floor space provided outside. The 
inner end of the turtle neck extends in between the two 
copper plates, and when not required, it may be withdrawn 
and the hole closed with a curved plate to prevent corona 
discharge from the edges of the hole. 

Tests are usually conducted between the outer end of the 
“turtle neck " and the ground. 

The insulator to be tested is suspended from a pole near 
the entrance to the building, and the upper end of the in- 
sulator connected to the ''turtle neck," while the lower end 
1s earthed. 

When the arc converter is started up, any pressure up to 
400,000 to 500,000 volts, depending upon atmospheric condi- 
tions, can be impressed upon the lower plate of the condenser, 
and the frequency may be regulated as desired up to 60,000 
cycles. Under full potential of 500,000 volts, with the turtle 
neck withdrawn, the lower plate will arc to the ground, a 
distance of 9 ft. 


The Industrial Power Воѕіпезѕ, — The general advantages 
of maintaining a substantial power service need no discussion 
to-day. Just what the supply of power to industry means 
to the central station in a group of specific cases, however, 
forms a proper subject of inquiry. Although the American 
industry has undergone various changes in load since the close 
of the war, the characteristics of the power business as it was 
being handled in 1918, eays the Electrical World, are of great 
present interest, and for this reason: Intensified production 
was the key to success in the supply of war material, and thia 
imposed conditions upon the central stations that displayed 


the power business at its maximum value—a sort of high-water 


mark in output—and the diversity factor in motor service 
came to the front. What this means to future power service 
development is indicated by the figures which follow. 

In the twelve months covered by the data presented 
nine Massachusetts stations sold over 284,000,000 xw.-hours, 
of which about 181,400,000 kKw.-hours went to power users. 


‘These companies combined had a connected motor load of 
about 121,000 KW., nearly 21,000 installed motors, and a power 
revenue of nearly $3,900,000. More than 6,000 power cus- 
tomers were on the books of these companies in the summer 
prior to the arinistice. Ihe nine companies, serving some of 
the most industrial and commercial communities of the State, 
sold altogether more than $9,000,000 worth of electricity in 
the year, with more than 1,000,000 persons living in their ter- 
ritorles. By and large, 272 KW.-hours were sold per capita 
on these systems for all electrical purposes, and of this 173 
KW.-hours went into power applications. It is interesting to 
note that the total connected load of these systems was 
about 234,00U KW., and the combined generating plant capacity 
was 184,950 KW., showing a diversity factor very much worth 
while. But is the diversity factor ot industrial power business 
realised ? 

The total connected power load of the combined stations 
was 121,318 Kw., but the average power load at the customers’ 
installations was only 20,700 KW., computed on a 24-hours’ 
basis. This takes no account of the fluctuations of the daily 
load curve from hour to hour, and eo it gives no answer to 
the question of station capacity needed for a given volume 
of power business. Line and transformer losses are also not 
considered as a whole. But there is &ignificance, none the 
less, in this tremendous discrepancy between the combined 
inotor ratings and their average use throughout the year. 
Such a condition emphasises the immense importance of 
studying motor installations to cut down needless excess 
capacity and of going after power business with might 
und main, and doing a good deal less worrying about the 
ability of the plant and distribution system to absorb new 
loads. Close study of peak loads is of course essential, but 
in the present stage of central-station service it is assuming 
too much to equate motor name plates with subsequent loads 
to be carried over long average periods. Over-motoring has 
been suspected for some time by far-sighted central-station 
engineers, and this 5.86 to 1 ratio between connected and 
average power load indicates that it is in this case on an ex- 
ceedingly large scale, and must be attacked with vigour in the 
effort to secure the better power-factor conditions and lower 
investment costs which the reconstruction period insistently 
demands. Excess capacity was entirely excusable in the rush 
of electrifying munitions plant, but the time has come to fit 
motors far more closely to their tasks than was possible in 
the war period. 


The Fixation of Nitrogen.— Experiments on the fixation 
of atmospheric nitrogen upon which large sums were ex- 
pended prior to the war, and which were suspended during 
the war, have now been resumed by British Cyanides, Ltd. 
The experiments will take many months to develop, but the 
special furnaces erected have now overcome some of the chief 
difficulties which the company was endeavouring to solve.— 
The Times. 


A New Petrol-electric Car.—Under the heading of 
A Mysterious Motor Car the Daily Mail recently published 
an article concerning an electro-magnetic clutch. It appears 
that the contributor is investigating automobile matters in 
the U.S.A.; in New York he was taken for a ride in a machine 
fitted with an electro-inagnetic clutch and a separately-driven 
dynamo-battery set probably for excitation. The feats ac- 
complished during the drive are described as including the 
climbing of a steep hill, standing thereon without any ap- 
plication of the brakes, rapid acceleration and retardation, 
absolute freedom from skidding, noiseless running, creeping 
speed, &c., &c., certainly a remarkable performance, but it 
is difficult to extract anything definite from such a journalistic 
effort as that before us. The most definite part of the story 
as published seems to be the following: ''One engine, to 
whose flywheel 1s attached one large magnet. Within the 
poles of this magnet is an armature which is attached to the 
propeller shaft. There is & second armature and a small 
battery. There is neither clutch nor gear box. The first 
armature does not touch the magnet. Nothing but air joins 
the engine to the back axle." Electro-magnetic clutches are 
not new, but if there is anything reall new about this 
American device we should like to hear more about it. 


Industrial Research.— The following research Associations 
have been formed in accordance with the Government scheme 
for the encouragement of industrial research : British Rubber 

d Tire Manufacturers’ Research Association (care of Mesars. 
W. В. Peat & Co., 11, Ironmonger Lane, E. C. 2); the Linen 
Industry Research Association (secretary, Miss M. K. E. Allen, 
3, Bedford Street, Belfast). Daily Telegraph. 


Illumination of Niagara Falls.— The Prince of Wales, 
who is on а visit to Canada, had a eplendid first view of the 
Horseshoe Fall at Niagara recently from the high ground over- 
looking the river on the Canadian side. From the edge of 
the heights, late at night, he switched on a special installation 
of powerful electric lamps placed below in the river cutting, 
a little above the level of the swirling stream at the foot of 
the falls. As the light shone out into the darkness it showed 
up with & beautiful effect the great white curving curtain of 
falling water and the eddying column of spray rising 300 to 
400 ft. above it, while on the other side of the island separat- 
ing the two falls the already existing system of lamps lit up 
the straight-cut edge and the face of the American fall. 
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A Fraser & Chalmers Press Visit.—On Monday last we 
were privileged to form one of a party of Press representatives which, 
by the invitation of the directors of the General Electric Co., Ltd., 
spent anenjoyable and instructive day on a tour of inspection of 
the Fraser & Chalmers Engineering Works at Erith, Kent. At 
these works, which it will be remembered, were acquired by the 
G.E C. last year, the manufacture of turbines, mining machinery, 
gas-cleaning plant, conveying machinery, and other kinds of heavy 
engineering work is carried out. We hope to give further 
particulars of the visit next week ; for the present it will suffice to 
tay that we were greatly interested in seeing in course of manu- 
facture a turbine destined to drive a generator in the Glasgow 
Corporation power station. This set is rated at 15,000 KW., with 
an overload capacity of 24,500 kw. Turbo-driven air compressors 
for New Zealand, and for mines in China and South Africa, 
were also seen, as well as much other interesting plant. In all 
parta of the works, except the foundry, which has had to be shut 
down on acoount of the moulders' strike, great activity was 
evident. The works were electrically driven throughout, and it 
was instructive to observe under what conditions certain electrical 
apparatus had to work in actual practice. We were frankly 
astonished when we came across an electric welder at work in the 
centre of a large shop without any apparent provision having 
been made for the protection of adjacent workers. 

At the luncheon which followed the works inspection, Mr. 
Hugo Hirst, in welcoming the visitors, said that they could not 
continue in the future as they had done in the past; for instance, 
it was not sound policy to manufacture such plant as electric 
generators, and have to rely on someone else to supply the turbines 
at the right time and price. That was an illustration of the 
reasons which led the G.E.C. to purchase the Fraser & Chalmers 
works, The G. E C. had decided to lay out a sum approaching two 
millions sterling on the acquisition and building of works. 
Frankly, their policy was to emulate that of the A.E.G.; in the 
future the electrical industry of this country would be in the 
hands of four or five concerns, and why should there not be in 
this country an undertaking similar to that of the A.E.G. in 
Germany? In that way only could they carry on successfully, and 
he was glad to say that almost daily they had indications that the 
policy decided upon was the right one. 


Coal Production.—Tlie Coal Association notifies that a 
White Paper has been prepared by Sir A. Geddes and laid on the 
table of the House of Commons, in response to a request, which 
abows the following figures :— 

Average number 


of persons Output, 
Quarter ended employed. tons. 
December 31st, 1918 T 996,000 56,280,000 
March 31st, 1919... is 1,105,000 59,190,000 
June 30th, 1919 ... we 1,141,000 54,880,000 
September 30th, 1919 .. 1,147,000 52,568,000 


For the quarter ended June 30th, 1919, the last quarter in which 
the Eight-hours' Act operated, the output per man per quarter was 
51°61 tons. For the quarter ended September 30th. 1919, including 
the period since July 16th, 1919, when the seven-houts' day was 
in operation, the corresponding figure was 15°83 tons per man 
per quarter. Thus the reduction in output per person has amounted 
to 11 3 per cent. The following returns are also of interest :— 


| . Week ending Output, tons, 
. September 27th. 1919 ; 4.481 434 
October 4th, 1919 . ia 2.871 610 


9 lith, LT] coe eee ene ove 4,076,862 
gc ТВЕА ж, ж Bire ма ... 4,727,465 


The week ended October ith was the railway strike week; the 
output in the week ended October 18th was the highest since 
July 12th, and has only been exceeded on six occasions since 
May Slat. 


The бае Transport Scheme.—The Board of Trade 
Committee dealing with this scheme concluded the hearing of 
evidenoe last week. After counsel had addressed the Committee, 
the chairman intimated that the Committee would consider its 
report. 


Stopping Runaway Tramcars.—As we go to press, we 
have received the following letter from Mr. R. Humphries, 
A. M. I. E. E., tramway engineer, Birmingham and Midland Joint 
Committee :—"I have just seen your note re the above, which is 
most misleading in its present form. No amount of ‘controller 
juggling' will have any retardiog effect on a car with skidding 
wheels, except, of course, reversing and the application of power. 
It will be & source of danger if motormen read your note. and it ia 
not amended as above." 

Whilst the wheels are skidded, of course, the motors are inopera- 
tive; the driver must, therefore, release the brakes before adopting 
the method described in our last issue. 


Educational,.—Oxronp Universiry.—In Convocation, 
on October 28th, Prof. Elliott introduced regulations for a new 
scholarship in engineering science. Mra. Allice Jessie Schoppee 
has given to the University the aum of £2.000 upon trust, to apply 
in the institution of a scholarship, to be awarded every three yeais. 
under the supervision of a board of management, to а member of 
the University who is studying, or about to study, engineering 
science at Oxford, and who is in need of educational assistance, to 
enable him to carry on his studies. The scholarship is not to be 
held for more than three years. and not after the seholar has 
qualified te take the B.A, degree, 


Trade Union Dissolved.— The Iron Smelters’ Union, of 
Decazeville, in the South of France, was recently dissolved by a 
Civil Court decree. The secretary of the Union, who organised s 
recent strike, was discovered not to be a genuine steel worker. By 
French law all the members of the Trade Union must be buna fide 
workmen. The members of the Union executive were fined £10 
each, besides being ordered to wind up the affairs of the Union. 


Power from the Tides.—The investigations undertaken 
by the French “Committee of Study and Research” for the 
practical application of hydro-electric power by utilising tidal 
forces, have now been concluded, and Mr. Cels, Under-Secretary of 
State for Public Works, has decided to arrange for experiments to be 
conducted off Cape Finisterre, and in Saint Briac Bay (St. Malo). 

A naval contemporary says a new proposal haa been put forward 
for utilising Langstone Harbour, Portsmouth, for commercial 
purposes, by harnessing its tidal power for the generating of 
electricity. The rise and fall of the tide at Langstone, about 
12 ft., would not give very high pressure, but that would be com- 
pensated for by the volume of water available, it being estimated 
that about 20 million tons of water flow in aud out of Langstone 
Harbour every day. Although the initial cost would be heavy, it 
is urged that the establishment of a generating station there would 
be a remunerative undertaking for Portsmouth. It would not 
prevent ships using the harbour if a lock were built at the entrance, 
and the mole or dam across the entrance would connect Langatone 
with Portsmouth, and provide another roadway out of the borough. 


The Endowment of Research.—A correspondent of the 
Daily Telegraph announces the gift of a further £2.000,000 to the 
Rockefeller Institute hy the founder, Mr. John D. Rockefeller. 
The Institute, which was founded in 1901, has become the largest 
endowed establishment in the world for medical research. It had 
already received from Mr. Rockefeller successive gifts to the 
amount of £5,500,000, and real estate valued at £500,000. 


Electricity Supply іа Canada.— Referring to the article 
in our issue of September 6th, on Canadian conditions, Mr. W. M. 
Bostwick, Publicity Agent of the Hydro-Electric Commission of 
Ontario, writes taking exception to the statement on page 314 
that “three-phase, 60-cycle apparatus is all that need be seriously 
considered.’ He says: — This is quite at variance with the truth, 
as all of the electrical plants at Niagara Falls produc» electrical 
energy at 25 cycles, and particularly in the Province of Ontario, 
25 cycles predominates to a great extent." Mr. Bostwick sends us 
a copy of the August issue of the Commission's monthly magazine. 
The Bullet: n, giving a list of all the towns supplied with electricity 
by the Commission, and showing the frequencies of supply. In 
reply to this letter, the author of our article states that he is well 
aware that the Niagara frequency is 26 cycles, and that this fre- 
quency is used in Toronto, Hamilton, Brantford, and other 
important cities in Ontario. But & glance at the map of Canada 
is sufficient to show how very small an area, relatively to the whole 
Dominion, can be served from Niagara. Moreover, even in the list 
of towns supplied by the Hydro-Electric Commission, we find that 
80 municipalities, with an aggregate population of 345,804, are 
supplied at 60 cycles, while 145 municipalities, with an aggregate 
population of 1.070,095, are supplied at 25 cycles. Thus 60-cycle 
current makes a very good showing, even in wha* might be assumed 
to be an area exclusively devoted to the lower frequency. Furtber- 
more, Winnipeg (193,000), Vancouver (110,000), Victoria (55.000). 
Calgary (68,060), Edmonton (59,000), Regina (12.000), Saskatoon 
(25.400), and, in fact, practically every city, large and small. 
outside the area served by the Ontario Commission, uses 60 cycles. 
The whole of the electricity supply for the prairie towns, which 
are typical of the recent vigorous development of the Dominion, 
is at a frequency of 60 cycles. во far as he is aware. Hence the 
contention in the article, that manufacturers seeking a market in 
Canada for electrical machinery should devote themselves primarily 
t» the production of 60-cycle apparatus, would appear to be justified. 


A New Ferro-Alloy.—The Shawinigan Electro- Producta 
Co. Baltimore. has produced a new ferro-alloy containing silicon 
and aluminium. The process of manufacture, which is by the electric 
furnace, allows the relative proportions of silicon and aluminium 
to be varied to any desirable extent, as long as the ailicon content 
remains near 50 per cent. This alloy ів intended for use in steel 
making. as a deoxidising agent. The combination is said to 
provide silicon and aluminium at a lower price than they can be 
obtained separately. A number of steel makers are now experi- 
menting with this alloy.— Technical Reriew, 


U.S.A. Telegraph Service іп France.—4Àn interesting 
map published by the Srientific American recently shows the 
location of the American telephone and telegraph lines in France. 
England, and Germany, during the war. To successfully transport 
supplies it was founl necessary to set up a new system of oom- 
munication in France ; and the U.S. Signal Corpe strung its wires 
practically over the whole country. The network included tele- 
phone and telegraph lines wholly constructed of American wirea 
strung on French poles and others leased from the French or 
taken over from the Germans by the U.S. Army of Occupation. On 
November llth last, the U.S. Signal Corps waa operating 382 tele- 
phone exchanges, and 133 complete telegraph stations. There were 
14.956 telephone lines reaching 8.959 stations, and at the height 
of its operation the U.S. telegraph system handled 47,555 telegrams 
per day, averaging 60 words each. 


A Hull Exhibition.—The Hull Society of Model 


Engineers is preparing plans for an engineering and allied trades 
exhibition to be held at Hull some time during the winter season 
(probably early next year). 
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Diesel Engine Users’ Association.—At a meeting of 
this Association, held on October 23rd (Mr. Napier Prentice, 
president), the honorary secretary (Mr. Percy Still) reported 
that as a result of the application made by the Association, 
the Coal Contruller had intimated that several electricity 
supply undertakings using Diesel engines had already been 
granted total exemption froin the provisions of the Household 
Fuel and Lighting Order, 1919, in the matter of supplies to 
consumers. 

The сошшеріѕ and suggestions of the committee of the 
Association on the proposed standard specification for Diesel 
engines for electrical plant which had been submitted by 
the British Engineering Standards Association were reported 
to the meeting. The secretary of the British Engineering 
Standards Association had invited the Diesel Engine Users’ 
Association to send a representative to-attend the meeting 
at which the proposed standard specification was to be con- 
sidered.  - | 
. А report by the General Committee was presented to the 
Association on the subject of a proposed research association 
for liquid fuels. This was fully considered and discussed, 
and general approval was expressed of the principle of taking 
action which might have the effect of replacing to some extent 
imported oils by liquid fuel produced in this country. Re- 
solutions were unanimously pussed adopting the report of 
the committee, and making nominations for the first members 
of a Provisional Cominittee which it was understood would 
further include representatives of oil engine manufacturers, 
tar producers, and tar distillers, and any other interests that 
would assist in furthering research work in connection with 
the production and use of liquid fuels from the resources «f 
this country. : 

The subject of connecting rod bolts was then dealt with. 
After some discussion, it was decided to defer the matter 
for further consideration at the following meeting. 


OUR PERSONAL COLUMN. 
The Editors invite electrital engineers, whether connected with the 
' technical or the commercial side of the profession and industry, 
alto electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—The salary of 
Mr..C. TURNBULL, borough electrical engineer, of North 
Shields, has been increased to £620, rising by instalments to 
£72) per annum. This includes the Treasury scale of bonus. 

Gellygaer U.D.C. has increased the salary of the ELECTRICAL 
ENGINEER to £325 per annum. 

Barnstaple T.C. has appointed Mr. F. C. ALLEN as assistant 
electrical engineer at £200 a year. 

Mr. M. J. Mortimer, Aylesbury, has been appointed station 
superintendent at Dewsbury Corporation’s Electricity Works 
at £275 a year. 

A smoking concert was held at the Wellington Hotel, 
Middlesbrough, on Friday evening last on the occasion 
of the presentation of a grandfather clock by the staff and 
employés of Cleveland & Durham Electric Power, Ltd., and 
other friends to Mr. JOHNSTONE WriGHT, who has left the 
service of the company in order to take up an important 
appointment with the Bradford Corporation. - 

The Highways Coinmittee of the L. C. C. recommends that 
Mr. H. S. May be appointed rolling stock superintendent in 
the tramways department at a salary of £450 a year, rising 
to £600, plus temporary war allowances of 15 per cent. and 
war bonus; that Mr. С. W. Knicut be appointed superinten- 
dent of the central car repair depot in the tramways depart- 
ment at £450 a year plus 15 per cent. war allowance and war 
bonus; that Mr. H. E. BLakeston be appointed sub-station 
superintendent in the tramways department at £950 a year, 
rising to £300 plus 20 per cent. plus £90 a year; that Mr. 
J. R. Davison be appointed charge shift engineer at the 
Greenwich generating station at £250 a year, rising to £300 
plus 20 per cent. plus £90 a year. 

General.—Sir RICHARD REDMAYNE, K. C. B., who, as stated 
last week, has relinquished the temporary position which he 
accepted in 1917 as Director of Production and Technical 
Adviser to the Controller of Coal Mines, has resumed his per- 
manent duties as Chief Inspector of Mines at the Home Office. 
Sir Richard has, however, consented to place his services, in 
an advisory capacity, at the disposal of the Controller of Coal 
Mines with regard to pending legislation affecting the coal 
mining industry. 

On Friday last Mr. W. R. Coorer, M.A., B.Sc.. M. I. E. E., 
A. M. I. C. E., was presented by his colleagues of Benn Bros. 
with a silver rose bowl and a Weston portable milli-ammeter, 
upon his retiring from the editorial chair of the Electrician 
after a period of 13 years. Mr. Cooper has decided to devote 
the whole of his time to his consulting practice, the growth 
of which renders it impossible for him to continue his 
editorial duties at the same time. Mr. Cooper was apnointed 
editor of the Electrician in 1906, and under his editorship the 
journal has made considerable prosress. His place will be 
taken by Mr. F. H. Masters, O.B.E., А M. I. E. E., who was 
chief assistant editor at the outbreak of war in 1914. Mr. 
Masters received his technical training at King's College, 
London, and Finsbury Technical College, under the late Prof. 
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S. P. Thompson. He was afterwards engaged in sub- station 
work on the Central London Railway, and in the Electrical 
Engineers’ Depatrment of H. M. Dockyard, Chatham. He 
joined the Electriciun staff in 1906, and was subsequently ap- 
pointed chief assistant to the editor. During the war he 
was engaged on coast defence electric lighting work and on 
searchlights used against enemy aircraft. e contributed 
considerably to the development of these defences, and did 
very useful work in the training of the men engaged upon 
them. Mr. Masters was awarded the O.B.E. and was twice 
mentioned in dispatches. 

Mr. C. J. WILKINSON, chief electrician at the collieries of 
John Bowes & Partners, Marley Hill (Co. Durham), who is 
leaving, has been presented by the officials and employés with 
a dressing case. x 

Мг. R. J. Sowrer, B.Sc., A. R. C. S., barrister-at-law, and 

Fellow of the Physical Society, an ехашіпег in H. M. Patent 
Office, has been appointed by the Admiralty to the R.N. 
School of Signalling, Portsmouth, as head of the Patents 
Section.—Times. 
Mr. CHARLES P. Sparks, M. Inst. C. E., M.I.E.E., has re- 
signed his position with the County of London Electric 
Supply Co., Ltd., and from January 156, 1920, will cease to 
act as engineer-in-chief of this company. Mr. A. R. Bacon 
has been appointed chief station engineer and Mr. J. D. 
DaLLas chief mains engineer. | | 

Mr. CHARLES J. WILKINSON, chief electrician at Marley Hill, 
Andrew's House, Byer Moor and Hobson Collieries, Co. Dur- 
ham, is leaving that position, and will shortly be proceeding 
to British East Africa, where he will be engaged on the power 
stations of the Magadi Soda Co., Ltd. He had formerly been 
employed at the Manchester works of the Westinghouse Oo., 
and later with the British Thomson-Houston Co. | 

Mr. J. В. Burman (chairman of the Birmingham Elec- 
tric Supply Committee, was defeated at the recent election in 
St. Mary’s Ward, which he has represented for many years. 
He was also a member of the Tramways Committee. 


Wili.—The late Mr. R. Н. Fow er, chairman of Messrs 
John Fowler & Co. (Leeds), Ltd., left £202,107 gross and 
£201,441 net personalty. 


NEW COMPANIES REGISTERED. 


Anthony Brown & Hooghwinkel, Ltd. (159,882) .— Private 
company. Registered October 23rd. Capital, £10,000 in £l shares. Objects: 
To carry on the business of mechanical, civil and general engineers, elec- 
tricians, consulting engineers to railway, tramway and dock companies, &c. 
The subscribers (each with onc share) are: W. A. Brown, 22, Dudley Road, 
Tunbridge Wells, C.E.; A. C. W. Dormer, Haldon, Bencombe Road, Purley, 
secretary tu a limited company. W. A. Brown is permanent director. Regis-- 
tred office: 24, Martin's Lane, Cannon Street, Е.С. | 


Atlas Diesel Co., Ltd. (159,809) .— Private company. 
Registered October 21st. Capital, £2, in EI shares. Objects: To, carry 
on the business of mechanical, electrical and general engineers, manufacturers 
of, dealers in and contractors for the supply of Diesel and other engines, 
rock drills, machine and pneumatic tools, Xc. The subscribers (each with 
one share) are: A. N. D. Smith, 7, Laurence Pountney Hill, E.C.4, C. A.: 
5. Н. Smith, “ Everslev," Bayham Road, Sevenoaks, Kent, С.А. Directors: 
J. W. Flower, 38, The Avenue, Muswell Hill, N.10; G. L. Jacobson (Swedish), 
Stockholm, managing director, Aktiebolaget Atlas, Diesel; O. L. Lamm 
(Swedish), Stockholm, director of Aktiebolaget Atlas, Diesel; and S. Rudberg 
(Swedish), Stockholm, assistant managing director of Akiébolaget Atlas, Diesel. 
Secretary: Н. J. Simmonds. Registered office: 7, Laurence Pountney Hill. 
E.C.4. 


Anglo.Swiss Screw Co., Ltd. (159,956).—Private com- 
pany. Registered October 25th. Capital, £10,000 in £1 shares: To carry on 
the business of screw manufacturers, especially screws for watches, elec- 
trical and scientific instruments and small engineering and scientific apparatus. 
&c. Agreement with E. Homberger and О. Frey. The subscribers (each 
with one share) are: O. Frey, 91, Muswell Avenue, N.10, engineer; E. 
Homberger, 91, Muswell Avenue, N.10, engineer. First directors; E. Hom- 
berger and O. Frey (both permanent managing directors subject to holding 
100 shares). Solicitor: W. E. Bonwick, 10, Ironmonger Lane, E.C. Regis- 
tered office: Tavistock Works, West Drayton, Middlesex. 


Chain Roller Bearing Co., Ltd. (160,003).—Private com- 
pany. Registered October 27th. Capital, £150,000 in £1 shares (7,000 pre- 
ferred ordinary and 80,000 ordinary). Objects: To acquire from F. Brierley, 
of Manchester, the benefit of certain existing inventions relating to chais 
roller bearings, ball bearings, anti-friction and mechanical bearings, &c. The 
subscribers (each with one preferred ordinary share) are: H. Fildes, Summer 
Hill, Macclesfield, cotton. manufacturer; E. W. Buckley, Rose Hill, Newton 
Heath, Manchester, engineer; F. Brierley, Mascot, Arthog Drive, Hale, 
Cheshire, engineer; R. A. Greig, 1, Wilton Road, Chorlton-cum-Hardy, Man- 
chester, engineer. The first directors are: H. Fildes, E. W. Buckley, R. A. 
Greig, H. Hollingdrake and J. A. K. Ferns.. The qualification of every 
director, other than directors (not exceeding two) nominated by the Lanca- 
shire Ordnance Accessories Co., Ltd., is £1,000 shares of either claes. 
Solicitors: A. E. Ferns & Co., Stockport. 


Elpo Electrical Engineering. Co., Ltd. (160,010).—Private 
company. Registered October 27th. Capital, 21,500 in £1 shares (1,000 pre- 
ferred). Objects: To carry on the business of electricians, mechanical engi- 
neers, suppliers of clectricity, electric cable makers, &c. The subscribere 
(each with one share) are: A. Tillotson Rooks,. 6, Park Gate Crescent, 
Guiselev, Yorks, electrical engineer; H. Columbine, 90, Cambrian Terrace, 
Elland Road. Leeds, electrical engineer. А. T. Rooks signs as a ‘director. 
Registered oftice: Towngate, Holbeck, Leeds. 


Mortimore, Ltd. (159.980).—Private company. Regis- 
tered October 25th. Capital, £5,000 in 4,950 ordinary shares of £1 and 
1.000 founders’ shares of 19. each. To carry on the business of designers 
and constructors of refuse destructors, constructional, electrical, mechanical 
and sanitary engineers, &c. The gubscribers (each with one share) are 
1. F. Lyon, 21, Torbay Road, Chorlton-cum-Hardv, Manchester, engineer; 
W. Mortimore, ''Greeta," Grove Lane. Hale, Cheshire, engineer. First 
directors: I. . Lvon and W. Mortimore (both permanent governing 
directors). Qualification, £300. Solicitor: H. G. Brabner, 8, Cook Street, 
ке нн, Registered office: Mansfield Chambers, St. Ann's Square, Man- 
chester. 
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Electrofer, Ltd. (160,047).—Private company. Regis- 
tered October 28th. Capital, £10,000 in £1 shares. To acquire and exploit 
parenta and/or processes for the electrolytic deposition of various metals, &c. 

he subscribers (each with one share) are: Mrs. L. C. Paltridge, 34, Denning 
Road, Hampstead, N.W.; J. C. Waist, 30, Mount Park Crescent, Ealing, W., 
chartered secretary. The first directors are: A. F. Berry, G. Berry and N. 
Bosanquet. Registered office: Maxwell House, Arundel Street, W.C.2. 


Vickers-Argentina, Ltd. (160,209).—Private company. 
Registered October 3lst. Capital, £10,000 in £1 shares. Objects: To carry 
on the business of manufacturers of and dealers in steel, iron, brass and 
metals of all kinds, shipbuilders and shipwrights, electricians, &c. The 
subscribers (each with one share) are: F. J. Abbott, 147, North View Road, 
Hornsey, N.8, clerk; E. J. Alldis, 18, Macdonald Road, Forest Gate, E.7, 
clerk. The first directors are to be appointed by the subscribers. Qualifi- 
cation, £200. Registered offic:: Vickers House, Broadway, Westminster, S.W. 


Radio Leather Co., Ltd. (160,145).— Private companv. 
Registered October 30th. Capital, £2,000 in £l shares. To carry on the 
business of importers, exporters, and manufacturers of and dealers in leather 
and fancy goods, trunks. box's. bags, toys, picture frames, &c. The first 
directors are: J. R. Guidici, 82, Priory Road, West Hampstead, W. (also 
director of Radio Electric Lamp Co., Ltd); C. M. Holmquist, 4, Grange 
Road, Ealing, W.5, electrical engineer. The above directors are of Italian 
and Swedish nationality respectively Registered by Jordan & Sons, Ltd. 


Correction.—Pinkney & Forster, Ltd.—In the notice 'n 


our last issue. concerning this company the name Pinkney is in several 


places incorrectly rendered Pinkey. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Enfield Ediswan Cable Works, Ltd.— £60,000 debentures 
registered September 17th, 1919. charged on the company’s undertaking and 
Property, present and future, including uncalled capital, and also freehold 
land at Brimsdown, Enfield. and the factory and other buildings thereon, 
and all fixtures and fixed plant. Holders: L.C.W. and Parrs Bank, Ltd. 


Kalgoorlie Electric Power & Lighting Corporation, Ltd. 
(91.219).—Capital, £225,000 in 175,000 preference shares of £1 each and 
100.000 ordinary shares of 10s. each. Return dated June 26th, 1919. 150.000 
preference and 100.000 ordinary shares taken up. £3 10s, paid on 7 ordinary. 


£199.996 10s. considered as paid on the remainder. Mortgages and charges, 
£23.475. 


CITY NOTES. 


Mr. C. Jermvn Ford, who presided at 


The Edison the annual meeting on Mondav, said that 
Swan Electric the balance sheet showed that for the first 
Co., Ltd. time, with the exception of the 7 per cent 


cumulative preference shares, the whole of 
the capital was now represented by ordinary shares, of which 
there were issued 598.307 of £1 each. and that amount had 
practically all been paid пр. That included the 200.180 shares 
issued in May last. The debenture stock sinking fund 
amounted to £19,599, plus a further sum of 213.413, appro- 
priated out of profits for the vear, making a total of over 
£26,000. and the debenture stock to be purchased with that 
aum would be cancelled in due course. As a matter cf fact, 
however. as they would doubtless be able with this £13.413 
to purchase stock for less than its par value, the sinking fund 
would amount to more than the figure quoted. They were 
thus making a considerable reduction in the debenture debt. 
In that manner thev were creating a reserve out of profits 
which could be set against the goodwill item on the other side 
of the balance sheet. That soodwil was somewhat heavy. 
and had been the object of criticism from time to time. and 
thev would all like to see it verv materially reduced. although 
undoubtedly the improved position and prospects of the com- 
pany to-dav fullv justified a substantial amount being retained 
under that heading. Snndrv creditors and credit balances 
had increased by over 200 000. due to the increased turnover. 
Loans from bankers at the date of the accounts had been 
reduced bv £15.000. and the general reserve account now 
stood at 450.000. Turning to the credit side of the account. 
freehold and leasehold property showed an increase of about 
413.000. after providing for depreciation. That increase was 
represented bv the value of additional land and buildings 
""rchased and erected. adjoining their Ponders Find works. 
Plant and machinerv had heen increased by 421.000. after 
providing for the ordinary denreciation. Tt was nronosed to 
appropriate the amount of 235.361 ая anecial denrecintion 
проп plant installed for war purposes. Stocks showed an 
increase of 4169 000. and sundrv debtors were £46.000 un. 
Those two latter increases were of сопгее due to the increased 
hneness thev had heen dene After referring to the profit 
and loss account. the result of which was given in our last 
issue, the chairman turned to the general position and pro- 
anects of the comnanv. When the armistice came in Novem- 
her last. or verv shortly after that date. thev found themselves 
in the serious position of having to switch over at very short 
notice from war to pence conditions, and that thev were 
fortunatelv able to do with a minimum of disorganisation to 
their works and output, although they found themselves ex- 
ceedingly short of a large proportion of those raw materials 
necessarv for the production of the class of goods which bad 
the readiest sale. and the stocks of which had been broncht 
down to a very low ebb. Since the commencement of this 
vear the works had been emploved to their fullest capacity in 
the output of almost all classes of goods used in the electrical 


trade, and were still so employed, and as far as one was able 
to judge, without unforeseen circumstances arising, that 
should continue. The additional capital raised in May last 
obviously had not time to beneficially affect the earning capa- 
city of the company during the year; in fact the major part 
of the cash received from that issue did not come into the 
coffers of the company until a week or two before the accounts 
were closed at June 30th. As foreshadowed in his remarks 
at the last annual meeting, they had taken an interest to 
the extent of 450.000 in a company now known as the Enfield 
Ediswan Cable Works, Ltd. That concern, previous to their 
association with it, was known as the Enfield Electric Cable 
Manufacturing Co., Ltd., and they had been for some time 
past closely connected with it as purchasers of cable and all 
classes of wire for electrical purposes. He told them on a 
previous occasion that it was their policy, where possible, to 
be in the position of manufacturers of every class of goods 
which they were able to sell, and the alliance they had made 
with the Enfield’ company should, they thought, have an 
important effect not only upon their sales, but upon their 
standing in the electrical industry. In furtherance of that 
object thev had entered into an arrangement with Brotherton 
Tubes & Conduits, Itd., under which the name of that com- 
pany had been altered to Brotherton Ediswan Tubes & Con- 
duits, Ltd.. and thev were taking an interest therein to the 
extent of £95,000. That would give them facilities to supply 
all classes of tubes and conduits used in carrying wires for 
heating, lighting and power purposes, and for which there 
was at all times a verv larce demand. Thev had also entered 
into arrangements witb the Sangamo Electric Co. of the 
United States, who were manufacturers of & high-class elec- 
trical meter, for which ‚there was a very large demand. The 
company was sole agent for that meter 1n Great Britain and 
the Colonies, but in’ due course it would be manufactured at 
their Ponders End works. Thev had during the past vear 
largely increased their plant and buildings so as to enable 
them to cope with the increased demand for almost every 
class of electrical work which thev had previously been en- 
paged in, and various new lines. Since the date of the balance 
sheet they had exnended annroximatelv £50,000 on plant and 
buildings, included in which were extensive additions to the 
glassworks and the erection of additional gasworks. to cope 
with the increasing output of electric lamps, and they were 
maturing plans for the erection of buildings and the laying 
down of plant for other classes of work, which thev had net 
previously embarked upon. For those reasons they would 
doubtless realise that it wag absolutelv essential the comnanv 
should be provided with a considerable amount of additional 
working capital, and thev proposed therefore to ask their 
consent to create 500.000 additional ordinary shares. 

Mr. E. B. Ellice-Clark, in seconding the adoption of the 
report, said that a large amount of the present prosperity of 
the company was due to Mr. Hunter, the managing director. 
to the managers of the varians departments. to the staff at 
Ponders End, and to the lovaltv of their workneople. 

Replving to questions, the chairman said thev micht be 
verfectlv certain that the board would not be so foolish as to 
have naid the interim dividend on the ordinary shares unless 
thev knew it had been earned and that they had plentv of 
monev to nav the full dividend on the preference shares. The 
Enfield Ediswan Cable Works, Ltd.. was not a member of 
the cable “ring.” With тезата to the Sangamo electric 
meter. that waa a meter for registering all classes of domestic 
current for either domestic or power purposes. 

The revort was adopted. | 

Following the transaction of rontine business. an extra- 
ordinary general meeting was held, at which the chairman 
proposed a resolution increasing the canital of the comnanv 
ta £1,198.207 bv the creation of 500,000 additional ordinary 
shares of £1 ench. 

Mr. Ellice-Clark seconded the resolution. 

In ansver to questions, the chairman said that the new 
shares would be a public issue. but the existing shareholders 
would have a preference in allotment. He could not sav at 
what price the issue would he made, whether at a premium 
or otherwise, as the board had not completed their arrange- 
ments. Seeing. however, that the shares were now standing 
at a substantial premium he could not see that there was 
anv objection to the new issue being made at a premium. 

The resolution was carried. 


Norwich Electric Tramways Co., Ltd.—Dividend of 2 
per cent., less income tax, for year: £1,000 is put to writing 
down cost of turbo-generator: £547 to writing off balance 
of the cost of 1914 Act; £4.000 to reserve; £6.000 put apart 
for reconstruction and deferred repairs; £167 is carrie] 
forward. 


Singapore Electric Tramways Co.. Ltd.—The ** Finan- 
cier ” savs that after providing for debenture interest, de- 
preciation, &c., the accounts for 1918 show a loss of £9,626, 
converting the credit balance of £4,220 brought down into 
a debit balance of £5,406, which is carried forward. 


British Mannesmann Tube Co.. Ltd.—Though the com- 
plete accounts for the vear ended June. 1919. are not yet 
available, the position is such that a final dividend of 4 per 
cent., and a bonus of 1 per cent., are to be paid, making a 
total of 8 per cent., plus 1 per cent. bonus (both less tax). 
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Nitrogen Products and Carbide Co., Ltd.—The profit for 
1918, subject to excess profits duty (if any), amounts to 
£118,814, plus £24,049 brought forward. A dividend of 9 per 
cent., less tax, was paid in February, and there has been 
transferred to ће: reserve for contingencies £10,000, leaving tc 
be carried forward £14,396. The factory at Odda worked 
continuously, but the maximum output was not reached, as 
it was impossible to maintain supplies of raw materials owing 
to the conditions incidental to the war. A ready market was 
assured for all the cyanamide manufactured, the bulk of which 
was utilised in the 1nanufacture of explosives for the Allies. 
Work on the Aura water power scheme was continued on a 
limited scale, and will be proceeded with more energetically 
as soon as conditions are again normal. While hostilities con- 
tinued large quantities of nitric acid were produced at the 
works in France, where the company's catalytic process was 
employed, and £55,002 has accrued by way of royalty. Pro- 
duction of ammonium nitrate at Dagenham was rendered un- 
remunerative owing to the fact that the plant was intended 
to deal with cyanamide as the base of the ammonia supply, 
and that on account of the conditions brought about by the 
war the importation of cyanamide became impracticable. In 
order to do the utmost to carry out the contract and provide 
the Government with such a vital product as ammonium 
nitrate recourse was had to gas liquor. The latter was found 
not to lend itself to satisfactory treatment by the plant as 
then installed; but working was continued although at a 
great disadvantage. The Toke water rights have been sold 
to the Norwegian Government for £29,518 in excess of the 
figure at which that asset stood in the balance sheet. 


United Electric Tramwavs Co. of Caracas.—The report 
for the year ended June 30th, 1919, states that, after adding 
the balance forward. 47.294, the net revenue shows a dis- 
posable balance of £91,846, out of which the directors recom- 
mend a dividend for the year at the same rate as last year— 
namely. 7 per cent., less tax—leaving £9,946 to he carried 
forward. The net receipts of the working of the local com- 
pany (the whole capital of which is owned by this company) 
for the past year, at exchange of 95.95, were £29,663. a 
decrease of £1,680. In October and November. 1918, owing 
to the influenza then prevailing in Venezuela. the passengers 
showed a decrease of 200.000, entailing a loss in gross receipts 
of Bs. 50,000. This misfortune was succeeded bv a demand 
for increased wages in February, 1919. which had to be con- 
ceded. and this—in conjunction with the general advance in 
rates for materials, &c.— was mainlv responsible for the addi- 
tion to working expenses. Notwithstanding the increase in 
wages granted in February, a strike occurred in Julv, which, 
after lengthv negotiations, was eventually settled bv the 
concession of a further general increase in wages of 95 per 
cent.—Financial Times. 


Marconi’s Wireless Telegraph Co., Ltd.—An extra- 
ordinary general meeting is to be held at the Connaught 
Rooms, on November 13th, to consider a resolution increasing 
the capital by the creation of 1,500,000 new ordinary shares 
of £l each. The circular making the announcement to thia 
effect opens as follows:—'' At the general meeting held on 
August 7th last vou were informed that more tine would be 
required to consider what should be done with the amount 
of the award which had then been received, and inasmuch 
as it would be necessary to call you together again in the 
autumn to consider an increase of capital, the question as to 
how this sum should be dealt with was deferred. — Your 
directors have now given the whole question full considera- 
tion and have come to the conclusion that, having regard to 
the considerable developments of the company's business 
which are in prospect, all the funds at the company’s disposal 
will be required, and substantial additional provision must 
be made. 


Alby United Carbide Factories, Ltd.—For the period 
ended December 315%, 1918, the net profit, after writing off 
over £34,000 for depreciation of buildings, plant, ships, &c., 
was £25,595, plus £14,132 brought forward. After paying 
51 per cent. on the preference and 6 per cent. on the ordinary, 
both less tax, £6,837 is to be carried forward. The adverse 
exchange was again a serious factor; owing to continued war 
conditions great difficulty was also again experienced in keep- 
ing the works supplied with the necessary raw materials and 
in maintaining adequate labour. From North-Western 
Cyanamide Co. a dividend has been received of 15 per cent., 
and fróm Nitrogen Products & Carbide Co. 9 per cent. The 
dividend received from A/S Meraker is somewhat lower than 
that for the previous 19 months. 


Electric Supply Corporation, Ltd.—The  '' Financial 
Times states that after transferring £1.906 to repairs and 
renewals fund and including £396 brought forward, there is 
an available balance of £4,002 for the year ended December, 
. £3,000 is to be put to reserve and £1,002 carried for- 
ward. 


Prospectus.—7ube Investments, Ltd.--This company is 
offering to existing shareholders for subscription a further 
issue of 7 per cent. cumulative £1 preference shares at par, 
and ordinarv shares of £1 each at a premium of £1 per 
share. Applications have to be in by November 11th. 


Westinghouse Brake Co., Ltd.—Interim dividend of 5 per 
cent., less tax, on the ordinary shares. 


Stock Exchange Notice.—The committee has ordered 
the undermentioned to be officially quoted:— en 

Edison Swan Electric Co., Ltd.—900,180 ordinary shares of 
£l each, fully paid, Nos. 392,237 to 592,416. 


Rawlings Bros., Ltd.— The preference dividend of 12 per 
cent. now announced brings the arrears down to May last; 
3 per cent is to be paid on the ordinary for the past year. 


Indian Electric Supply & Traction Co., Ltd.— The allot- 
ment letters of the 120,000 seven per cent. non-cumulative 
(convertible) preference shares of £1 each have been posted. 


Calcutta Electric Supply Corporation, Ltd.—Interim divi- 
dend at the rate of 8 per cent. per annum, less tax, on the 
ordinary shares. 


City of Buenos Ayres Tramways (1904) Co., Ltd.—Divi- 
dend at rate of 5 per cent. per annum, less tax, for three 
months ended September 30th. 


Lima Light, Power & Tramways Co.—Dividend of 1j 
per cent. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
Many of the markets in the Stock Exchange are very busy. 
Industrials in particular command active attention. The 
removal by the Chancellor of the Exchequer of the appre- 
hension as to a levy on capital, together with his statement 
that probably no fresh taxation would be required this year 
or next, caused fresh strength in the investment markets. 
In some sections, business has expanded to a volume which 
reminds the Stock Exchange man of old times. It ought, 
laughs the humourist, to be a good thing for the City elec- 
trical companies, in that the consumption of midnight cur- 
rent has become a daily (or nightly) necessity. There are, 
however, unpleasant hints of possibilities of sudden labour 
trouble at home, following upon the extensive strike in New 
York, and the pessimists pre-date their previous February 
prophecies in regard to a strike, talking now about the end of 
November as being a period that may require careful 
handling. | 

The Marconi Co. absorbs a good deal of interest, not only 
on account of the circular, published here last week, with 
reference to the taking-over by the General Electric Co. of 
New York of the Marconi Co.'s holding of American Marconi 
shares at an advantageous price, but also from the more 
recent announcement as to a new issue of shares. The Board 
propose to increase the capital to three million pounds sterling 
by the creation of half as many ordinary shares, which are 
to be offered at a price to be stated later on. Furthermore, 
the company says that the £590,000 award from the Govern- 
ment 18 not to be distributed to the shareholders, because in 
view of the considerable development of business in prospect, 
all the funds at its disposal. as well as substantial additional 
capita], will be required. This is the reason advanced for the 
issue of the new shares. The meeting to consider the reso- 
lution will be held on Thursday, November 13th. Marconis 
had risen in advance on the expectation of something of this 
kind being done, and although the immediate result of the 
announcement was & rise to 6 13/16, a slight reaction fol- 
lowed. 'The market talks of £3 as the probable issue price 
of the new shares. American Marconis, after their rise to 
Jos.. receded to 33s. It is being asked in the market what 
is likely to done in regard to the preference shares. Stock 
Exchange gossip has been looking for these to be reorganised, 
or dealt with in some way that shall afford them also a bonus. 
Doubtless the matter will be brought forward at the meeting 
next week. 

Cable securities continue to improve. Eastern Extensions 
аге once more well over 16. Eastern Telegraph ordinary, 
Westerns, Globes, and the rest of the group keep very firm, 
and the only thing which causes an occasional setback is the 
realisation every now and then of a decreased account, the 
shares in which, however, are readily placed. 

The electric lighting list is very quiet, though most of the 
improvements scored during the past fortnight have been well 
maintained. Public interest has yet to revive in this section, 
and the only change on the week is à rise in Metropolitans. 
The Edison Swan meeting on Monday had little effect upon 
the price of the shares, which remained at 96s. 3d. The 
chairman's speech, however, is well worth reading by those 
who are interested in the industry. Some inquiry has arisen 
during the past few davs for shares in companies which 
undertake electrical distribution in the Midlands, the inquiry 
stimulated apparently by the expectation that it will not be 
long before the Government's scheme for the supply of cheap 
power begins to assume a tangible shape in some of the in- 
dustrial centres. | | | 

British Aluminiums have lost their last week's advance, 
but there has been a fair amount of buying directed to other 
shares of this class. So many new issues, however, are mak- 
ing their appearance at the present time that it is natural 
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«паш for existing securities to be overshadowed by the 
of the latest comers. The feature about the matter 1s 
the good-class character of most of the businesses offered for 
public subscription. One Stock Exchange explanation of the 
haste to get out these prospectuses is that, if the Government 
take the plunge of offering premium bonds to the country, all 
classes of the community will be so eager to rush for the latter 
that there will be no money left over for ordinary enterprise. 
On this point, however, the sceptic is entitled to make his 
ewn reservations. Е ne 
. The Home Railway market displays no signs of vitality. 
Undergrounds are heavy with the rest. Саггіанез on the Dis- 
trict and the Tube lines are ornamented with frank apologies 
from the directors of the Underground Electric Railways f 
London for the difficulties experienced by travellers. The 
board point out that they have 900 new cars on order, and 
they conclude: *‘ We ask you to be patient till we can get 
fhings straight." Electric railway stocks in other parts of 
the world are more or less neglected. The Mexican group 
eontinues to be heavy and depressed, though on the other 
band British Columbia Electrics retain their recent advances. 
Qood recoveries have lifted the prices of Anglo-Argentine 
Tramways issues. But Buenos Ayres Lacroze 5 per cent. de- 
benture has lost 5 points at 644. | 
Babcock & Wilcox are substantially better at 83. Electric 
Constructions hardened to 25s. English Electrics mark time, 
pending developments. New York Telephone bonds receded 
to 95. Armaments are quiet and uninteresting, Vickers 34s., 
and Armstrongs 36". Rubber shares exhibit fresh resiliency ; 
yaw rubber has risen to practically half-a-crown per lb, and 
this. assists in maintaining prices and business alike. 


SHARE LIST OF ELECTRICAL COMPANIES, 
| Home ELECTRICITY COMPANIES. 
Dividend Price 


— Nov. 4, Yield 
1917. 1918. 1919. Rise or fall. p.c. 
Brompton Ordinary v .. 10 8 0 — #6 13 4 
Charing Cross Ordinary .. . 4 4 84 — 6 80 
do. do. do 43 Pref.?.. 44 44 8 — 710 0 
Chelsea. “a T T 9 4 5 8 8 =: 500 
City of London Ы kd m 8 8 11 — 7 810 
о. do. 6 рег cent. Pref... 6 6 9 — 6 9 9 
County of London .. Е E 1 1 9 — 7 5 6 
do do. 6 per cent. Pref. 6 6 — 611 9 
Kensington Ordinary Pe s 7 6 4 — 6 6 4 
London E:eotric .. ja .. Nil Nil. ] — 
do. do. 6 percent. Pref... 5 6 — 8 11 6 
Metropolitan. . T КЕ — 4 5 + 3 78 2 
do. 4% per cent. Pref. 13 45 ? — 7138 
St. James’ and Pall Mall .. 9 10 — 8 8 4 
South London zi ms Б 5 i — 7 8 6 
South Metropolitan Pref. .. 1 7 1 -— 7100 
Westminster Ordinary 9 8 [4] — 1 2 2 
TELEGRAPHS AND TELEPHONES. 
Anglo Am. Tel. Pref. 6 6 94 — 678 
| do. Def. 14 393/6 22 — тэо 
Chile Telephone 8 8 и 518 6 
Cube Zub. Ord. m 1 7 1 = 4618 4 
Eastern Extension .. 8 8 16 +2 "417 9 
Eastern Tel. Ord. .. 8 8 165Àxd +1 416 8 
Globe Tel. and T. Ord. 7 8 1 +è *4 17 9 
do. do. Pref. 6 6 1 — 5 17 1 
reat Northern Tel. 22 22 29 — 71 9 
ndo-Buropean 18 18 47i xd 4 i 6 16 10 
aro ү Ж, РЕ .. 20 25 6H 4 8 14 10 
Oriental Telephone Ord. .. .. 15 10 2 — 414 1 
United R. Plate Tel. * ix 8 8 ёха ae i$ 1 7 
West India and Panama .. M8 13 1 — * 0 0 
Western Telegraph.. 8 8 17 + 3 412 9 
Home Raus. 
Central London Ord. As:ented .. 4 4 en — 618 4 
Metropolitan... eal. чону M 1 M 244 — 5 2 0 
do. District 35 .. Ni Ni 22 — Nil 
Underground Electric Ordinary.. Nil Nil 23 — Nil 
do. do. A .. Ni Nil 775 — 64. Nil 
do. do. Income.. 1 5 923 —1 ' 8 0 
| Коктон Trass, Фс. 
Adelaide бир. 6 percent. P;ef. .. 6 6 4 — 712 
Anglo-Arg. Trams. First Pref. .. tA Nil 3A +} nae 
do. do. 2nd Pref. .. — — ЗА +È = 
do. do. 5 Deb. 5 5 69 +24 750 
Brazil Tractions à pu. ‚сты 59 — 4 — 
Bombay Electric Pref. .. - 6 6 124 — 418 0 
British Columbia Elec. Rly. Pfee. 5 5 56) = 817 0 
do. do. Preferrred Ni! 21 15 = 510 0 
do. do. Deferred Nil Nil 3h EE Nil 
do. do. Deb. bs 4 it 61 — 6 18 3 
Mexico Trams 5 per cent. Bonds.. Ni Nil 48 —1 Nil 
o. 6 per cent. Bonds. Nil Nil 35 --34 Nil 
Mexican Light Common .. .. Ni Nil 824 ш Nil 
do. Pref. T .. Ni Nil 32 — Nil 
ао. 1st Bonds .. .. Ni Nil 52 — = 
MANUFACTURING COMPANIES. 
Babcock & Wilcox .. "T s 15 15 3k + #416 0 
British Aluminium Ord. .. = 10 10 1} — 1 514 3 
British Insulated Ord.  .. ok 25 12 2:5 — 519 4 
Callenders  .. T . oe 25 25 Bixd — 7 7 1 
t 6A Pref. .. А ws 5- 6 5 — 610 0 
Castner Kellner TIMES .. 2 W 24 — ROO 
Crompton Ord, me ee Ls 1 10 21/6 — 9 6 0 
Edison-Swan, A ui .. — 10 lá — 7 12 4 
do. do. брег cent. Deb. .. 4 5 81 = 62 9 
Flectric Construction v - 10 10 1} ＋ 800 
Gen. Elec. Pref. vx is T 6 0 20% — 5 6 10 
do. Orx d 10 10 2 es 6 0 0 
Henley 285 2 — $11 1 
do. 43 Pref 44 44 si = 6 4 2 
India-Rubber ; is vs 10 10 lig —- 5 14 8 
Met.-Vickers Pref, .. ET E -- —- 3 — 5 6 8 
Siemens Ord... T oe "T — 10 20“ == 6 18 0 
Telegraph Con. e 55e. 09 920 25 > #417 0 


* Dividends paid free ofcIncome Tax, 


* 


MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, November 4th. 


9 
CHEMICALS, &o. лами оомо 
e Acid, Oxalio.. ec "T m per lb. 1/5 ee 
a Ammoniac Bal ee oe . pet ton oe 
e Ammonia, Muriate (large crystal) " £63 
a Bisulphide of Carbon eo ee 98 oe es 
a 55 sabe ee ee oe 90 dd oe 
в pper ee ee ee » ы 
а Сорроғ НӘ ee ee ee per ib, n^ ee 
: a Perchlorate ое eo 99 ee 
a Shellac ee. ee ee ee per owt. £24 
e Sulphate of Magnesia . per ton 416 ee 
' а Bulphur, Sublimed Flowers. rT) £28 oe 
a , Lump ee ee ee » £16 ee 
a Boda, Chlorate ee oe ee per lb, d, eo 
e $ ee ee . өө 1Tw- ee 
а Sodium $6, E per lb. өө oe 
METALS, &c. | : 
g Babbitt's Metal Ingote ee per ton £88 to £202 ae 
є Brod по metal ж 00 19" basis). per iD. іП ? 
6 [T] bes (solid drawn) oe LL] 1/54 to 1/54 ae 
е " Tu besis à drawn) oe " 171 
e Copper (solid ee " / ee 
= Ww (best ee 8149 ah 
e (7) Bh eec oe ee [m] ra 
g [Ty |, eo ‘eo [I] . 
d [T] (lectrolytic) Bars ee [T] £118 £4 dec. 
d » [I| Sheets ee » 4156 » 
d » " ) 4123 £2 dec 
d " T) H. O. Wire per lb, M32 20. dec 
f Bbonite Rod.. so ee ee LT] BJ- oe 
95 Sh: ee ee ч 9/6 ee 
n Gorman Silver Wire ee ee [T] 2/6 eo 
А Gutta-percha, fine .. oe T „ 10/- to 11/- se 
А India-rubber, Para ьн " 2/6 we 
i Iron Pig (Cleveland warrants) .. per юп Nom. oe 
, Wire, galv. No. 8, P.O. qual. T £42 s% 
g $ Pig ee ee ^ ee н £33 10 65j- ine. 
g eroury өө oe ее ee рег bot. £1" 10 15, - Inc. 
Mioa (in original cases) small .. Per lb. 4 Sees. 
€ y " n " 5J- $0 10j- oe 
@ 2 tL on large oe ” 19/6 to 25-/ & up. ee 
g Phosphor Bronze, plain castings vi 1/6 to 1/9 s 
Ра ji » rolled bars & rods й 9/- to 2/4 sė 
Ра " „ rolled strip & sheet 75 2/1 to 2/6 “ 
а саша proansa үн» ee ев рег 2. 9 ; ee 
ғ ’ bars oe por .. ae 
& Тіп, Block (English) ee eo 97 £974 E6to£'i dee. 
a . Wire. Nos. 1 to 16 .. per ib. 4/8 2 
White Anti-friction Metals .. per ton 460 to £992 - 
Quotations supplied by— 
а G. Boor & Oo. ames & уу ans 
c Thos. Bolton & Sons, Ltd. А Edward Till & " 
d Frederiok Smith & Qo. i & Lowe, 
e BF. W & Sons. 4 Richard Johnson & Nephew, Led. 
£ India-Rubber, Gu a P. Ormiston & Sons. 
Telegraph Works Oo., Ltd, r W. F. Dennis & Со, 


Returned Tramwaymen  Entertained, — The South 
Lancashire Tramways Co. recently entertained its returned sailor 
and soldier employés to a tea and concert, and presentations 
were made to 117 men who had returned from the war. Sir 
Arthur Stanley, G.B.E. (a director of the company), made the 
presentations. He said that of the 220 employés who had joined 
up, 19 had made the great sacrifice. Seven had taken commissions, 
and four honours were won. He wished to thank those who 
remained at home for what they did through the Red Cross. 
They subscribed for an ambulance, and to keep it going, £1,630. 
They also subscribed over £1,000 to & fund for meeting any cases 
of distreas which might occur amongst the dependents of employés 
who had gone abroad. Happily there had been no necessity to 
use that money, and it had been refunded to the subscribers. 
Sir Arthur said he had not been able to get amongst them very 
much during the last five years, Before then the Union practically 
did not exist amongst the men. Now it was fully in force. 
Personally, he welcomed it. It was one of the best things they 
could have, for, as there were the employers on one side, 80 there 
should be a strong men's Union on the other. It made all 
negotiations very much easier, and if it was worked properly, 
and if both sides were strong in their determination to. keep 
friendly, and do the best not only for themselves and their own 
interests, but for the interests of the company, then the Union 
would be & blessing. In other companies with which he waa con- 
cerned, they hau been able to start profit-sharing schemes. He 
only wished they could start a similar scheme in that company, 
but unfortunately there were no profits. Shareholders had put in 
a large amount of money, and so far had been without any return. 
In the meantime, however, he was glad to think their wages had 
gone up, not only gone up to meet the increased cost of living, but 
to meet the general upward tendency of wages. Whatever they 
vould do to raise wages and the standard of comfort generally, 
consistent with their duties to the shareholders, he could asaure 
them they would readily and cheerfully do it. Mr. E. H. 
Edwardes (general manager of the tramways) was made the 
рен of a leather suit case from the returned soldiers and 
sailors, 


Vol. 85, No. 2,189, November 7, 1919.) THE ELECTRICAL REVIEW. 


601 


THE ENGINEER’S WIFE—FROM HER POINT OF VIEW. 


By “ANN ASSETTE.” 


SOME day I am going to write a novel. It was 
suggested by an article which appeared some weeks 
ago in the ELECTRICAL. Review entitled, I believe, 
The Engineer’s Wife as an Asset.“ 

To me that was quite a new way of regarding the 

engineer’s wife, and I found the article very touch- 
ing in its beautiful idealism. The '' Ruth" type 
of woman, who is prepared to drop all her own 
personal interests and private ambitions, and to 
follow her husband to the ends of the earth as often 
as he calls upon her to do so, is a truly beautiful 
type for a novel. And when my novel appears, I 
trust every central-station engineer will buy a copy 
and present it to any misguided girl who is pester- 
ing him to marry her, thirsting to play Ruth to his 
Naomi. 
Ruth,“ let us say, is a bright, refined girl, with 
a comfortable, jolly home, brothers and sisters, 
and lots of congenial friends. As she is to marry 
a central-station engineer she would, of course, be 
in а good set." She dresses well; her ample 
leisure is filled up with tennis, dances, theatres, lec- 
tures, concerts, an occasional bridge party. The 
daughter of a town councillor, she takes a keen 
interest in town affairs, and has a hand in most 
things that happen of a festive nature. 

She might have a profession, to add to her in- 
dependence—say, teaching. Teachers and engineers 
seem to have a fatal fascination for each other. 
You might even throw in a university degree if you 
liked. It wouldn’t make a scrap of difference to 
the story, really. But she must be bright, and well- 
educated, and a lady, or your central-station en- 
gineer wouldn't look at her. 

I wonder if I am making my heroine attractive 
enough? She is not, of course, ''everybody's 
money," but observation has led me to conclude 
that the girl I have sketched is the type of girl the 
electrical engineer does marry. It is the one case 
in which he, a pre-eminently practical man, fails 
to be practical. Lor, if you follow my sketch, you 
will see that that is exactly the type of girl he ought 
not to have married—for his own sake. 

Of course the poor boy never dreams of marry- 
ing her—nor of marrying anyone, in fact, for years 
and years. How сап he, on twenty-five “bob” a 
week? But somehow he finds himself asking if she 
will '* wait" for him, and she, little knowing what 
she is letting herself in for, whispers shyly that she 
will. 

Then he talks to her, with shining eyes, of his 
career, and she quite agrees that everything in their 
lives must be secondary to that. Не tells her of 
the heights that beckon—casually talks of The Met- 
ropolitan, of Liverpool, Bristol, Birmingham, Car- 
diff, coolly mentions a thousand a year as “© quite 
an ordinary screw "' for chiefs, and names several 
quite ordinary chaps who earn it. She registers 
a mental vow that never will she be a drag on his 
footsteps, that always he shall be free and unen- 
cumbered to climb. And she wonders timidly if 
she will ever be qualified to tread such dizzy heights, 
or if she ought not to take a course in science. 

He has come through college with flying colours. 
Everyone prophesies that ''that young fellow will 
go far." The prophecy is immediately justified. 
He does go far—to the furthest corner of, say, 
Scotland. . The ‘‘ waiting" begins 

They have fixed their minds on “the absolute 
minimum "' on which they can marry—a sum which 
to her appears modest, to her parents beggarly, 
.and to any Labour member of any Corporation— 


princely. In Scotland, as clerk of works, responsible 
for the building and furnishing of a station, his 
wage is less than that of the bricklayers, and does 
not cover his own board and lodgings. . . . The 
'" waiting" continues. . During their engage- 
ment, a period of five years, they meet twice. 

It is here, at the end of his second brief holiday, 
that the breaking-point comes, and she tearfully but 
firmly declares, in the beautiful words of our text: 
Where thou goest I wil go, and where thou 
lodgest I will lodge, «с. 

They divide ''the absolute minimum " by half, 
and a timely ''rise" of five shillings a week en- 
courages them to defy parental opinion and face 
the world together. Тһе local newspapers duly 
report the wedding of Councillor R.'s eldest 
daughter and Mr. John Jones, ''a rising young 
engineer," and they duly receive the usual con- 
signment of dinner-gongs, entrée-dishes, silver ink- 
stands, and so on; all of which are, of course, in- 
dispensable to rising young engineers and their 
brides. 

As Ruth's vow, , where thou lodgest,’’ &c., is 
meant literally, the wedding gifts are packed away 
in large cases, and the pictures and pieces of genuine 
old oak she has collected for her own little home 
are left behind in the attic, where they remain for 
two years. And if she thinks wistfully of the cosy 
little nest her sister is furnishing, she says nothing, 
but ''follows after” her husband into the wilder- 
ness. She '' lodges ’’ where, for three or four years, 
he has lodged in perfect content. But he has never 
penetrated into the kitchen and seen the conditions 
under which his food is cooked, nor guessed the 
uses to which the cooking utensils and table dishes 
are sometimes put. He does not have to listen to 
the landlady's grumblings when the meals are kept 
waiting, or confront her indignation when the fire 
is reported dving for want of nourishment, or ask 
for an extra blanket for the bed, or crave perinis- 
sion to iron a blouse or play a piano, or make a cup 
of tea. He does not know till long afterwards that 
when he is delirious with influenza, the landlady 
wants to turn him out, send him to the hospital. 

The engineer's bride is very lonely—a stranger in 
a strange land. Socially her husband is useless to 
her. Central-station men, being busiest when other 
men are idle, i. e., in the evenings, have little oppor- 
tunity for making friends. — He has. therefore, no 
circle into which to introduce his bride. As a com- 
panion, he himself is, to put it mildly, unreliable. 
In a moment of optimism quite unjustified by experi- 
ence, he books seats at the theatre or buys tickets 
for a concert, and as she sits ready dressed, waiting 
for him, he rushes in, black as a sweep, to announce 
breathlessly that he is sorry but And she goes 
alone, and wishes she hadn't. Or else she stays at 
home, and wishes she hadn't. 

Even on Sundays she is alone. For Sunday, the 
day of rest for all the world is, for the central-sta- 
tion engineer, the day of jolly hard work—the day 
of pulling adrift, the day of crawling through 
boilers. 

There were no electrical engineers in the days of 
Moses. otherwise the Fourth Commandment would 
have had a note appended: ‘‘ N.B.—This law does 
not apply to central-station engineers.“ 

When Christmas comes, and he spends it in the 
snowy streets locating a fault on the mains, Ruth 
realises that she has married a man who has no 
holidays, a man who works three hundred and sixty- 
five days a year, except in leap year, and then he 
adds one extra day. 
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But they are young and happy, and—well, he is 
bound to get on, so hard he works, so devoted to 
duty— so clever, too, at his work. His chief“ thinks 
no end of" him, and prophesies a brilliant future 
for him. 

And now vou see how ‘blindly foolish these two 
voung people are, and how weak in their logic! 
For, of course, it is not the man of whom the chief 
‘thinks no end ” that he recommends for promo- 
tion. The chief is not a fool. He keeps on his own 
staff the clever assistant who saves him such a lot 
of trouble, and earnestly recommends for promotion 
elsewhere the lazy duffer or the chairman’s nephew. 

But at last the big chance comes—the reward of 


patient and persistent endeavour. Ile is to be— 
think of it!—resident engineer! Ile is to manage 
a Station! She is a little taken aback, however, 
and rather indignant, that it is not Leeds or Birm- 
ingham, or even Newcastle, that has been offered 
him, but an obscure little place of which she has 
never even heard. She hastens to look it up on the 
map of England, but it is not in the index. But the 
resident engineer produces an ordnance map ot 
Cornwall, and there, tucked away in a remote corner 
is this important town where she is to shine as 
resident engineer’s wife. 


(To be concluded.) 


— 


THE IMPROVEMENT OF POWER FACTOR. 


By E. W. 


DOREY. 


(Concluded ry page 571.) 


PRICE AND SIZE OF STATIC CONDENSERS. 


At pressures of 400/500 volts, the present-day price of 
the static condenser works out at about 5s. per mfd., exclusive 
of switchgear. This figure is quoted so that readers can 
form some idea of the probable cost of the condensers. As 
to size, the following dimensions of the tanks of various 
condensers may be found useful :— 


Output in . v.. Micro- Tank 
600 volts, 50 cycles. farads. Height. width. Depth. 
22'6 200 3 ft. 6 in. 1 ft. 5 in. ] ft. 3 in. 
67˙8 600 3 ft. 6 in. 2 ft. 6 in. 2 ft. 0 in. 
113 1.000 3 ft. 6 in. 2 ft. 6 in. 2 ft. 11 in. 
181 1,600 5 ft. 10 in. 2 ft. 6 in. 2 ft. 4 in, 
271 2,400 5 ft. 10 in. 2 ft. 6 in. 3 ft. 9 in. 


USE oF INDUCTANCES IN SERIES WITH CONDENSERS. 


The B.I. & H. Co. under a patent uses inductances 
in conjunction with static condensers. If a condenser 
alone be connected across a source of alternating potential 


440 VOLT 
50 CYCLE. 
SUPPLY 


160 VOLTS 600 VOLTS 


0000000 


REACTANCE 
Q'7 OHM 


ADMITTANCE 
2°64 OHMS 


RESULTANT IMPEDANCE 
194 OHMS 


FiG. 10.—INDUCTANCE IN SERIES 
WITH CONDENSER. 


a leading current will fow, and is dependent in value 
on the voltage and frequency of the supply. On connecting 


into such a circuit between condenser and supply an in- 


ductance, the ohmic resistance of which is negligible, the 
impedance of the circuit is reduced, and, therefore, the 
current is increased, from which it follows that the voltage 
across the terminals of the condenser is increased in 
proportion, with a corresponding increase in capacity. 

It is thus possible to reduce the size of a condenser in 
certain cases which will allow the employment of an 


inductance, and the question then resolves itself into a 
comparison of the relative costs of inductance, and the 
additional capacity required without the inductance. 

Taking as an example a condenser of 100 Kk. V. A., single- 
phase, 440 volts, 50 cycles, the capacity of the condenser 
would be— 

100 x 10*/314 x 440? = 1,645 microfarads. 

The leading current from the line is— 

100, 000/40 = 227 amperes. 


By raising the pressure across the condenser to 600 volts, 
the capacity becomes (bearing in mind that the current must 
be the same, viz., 227 amperes)— 

136 K.v.A. (227 x 600) x 109/314 x 600° = 1,206 mfd. 

The impedance of condenser and inductance must be 
440/227 = 1:94 ohms. The admittance of the condenser 
is 2°64 ohpis, therefore the reactance of the inductance 
must be 2°64 — 1:94 = 0°7 ohm. 


Fig. 11.—STATIC 150-K.v.A. CONDENSER IN Two SECTIONS. 


Analysing the above, it will be seen that the condenser 
capacity produces a leading load of 136_K.v.a., and the 
inductance a lagging or neutralising load of 36 k. v. A., the 
oe effective leading load being 136 — 36 = 100 
K.. a. The saving in microfarad capacity of the condenser, 
and, Ена in price is 27 рег cent., but against this has 
to be set the cost of the inductance, which, however, should 
result in a considerable net saving. 

The arrangement of such a circuit is shown * 
matically in fig. 10. 


OOOO 
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In the case of the majority of smaller loads, say, up to 
500 KW., and composed of small motors dotted all over the 
works, it will be found that the condenser can best be 
installed at the point of central distribution, and, therefore, 
connected direct across the main bus-bars through a suitable 
oil switch. On the other hand, it will be found desirable 
in many cases to split up the condenser capacity and install 
the units at the various points of sub-distribution in the 
works, or they may be connected to the motors themselves, 
and switched in and out with the motor; in such cases it 
is obvious that the reduction in size of feeders would be 
considerable. й 

Many works’ engineers аге faced with a problem such as 
this: — Load on feeder from main board to sub-board, 
300 amperes ; an additional 60 amperes is required, but the 
feeder is fully loaded. Investigation shows the power factor 
to be 70 per cent. ; a condenser is installed at the sub-board 
to raise the power factor to 95 per cent., thus reducing the 
current to 220 amperes, and solving the problem. The 
only alternative would be a new feeder. 

The illustration, fig. 11, is of a Helsby” static con- 
denser in two sections, having a total capacity of 150 K. v. A.; 
two oil-switches are provided, one controlling the large 
gection of 100 K.v.A., and the other the small section of 
50 k. v. A. The Ellison ” board to which the condenser is 
connected must always remain alive during factory hours, 
so, for the purpose of isolating the oil-switches of the con- 
densers in the event of trouble, isolating links in the form 
of fuses are used. ‘The condenser, as will be seen, is of the 
now obsolete frame type. The supply is three-phase, 
415 volts, 50 cycles. This condenser, which was installed 
at the cost of the consumer, taking public supply on maxi- 
mum demand k. v. A. rates, is to-day effecting a saving, the 


equivalent of 50 percent. of the cost of condenser and . 


control gear. 

As an example of the saving that can be effected if а 
consumer is charged on the basis of the k. v. A. rates set 
out in this article, le& us consider the following :— 

Load, 250 kw. at 70 per cent. power factor, three-phase, 
500 volte, 50 cycles. 

Power factor to be raised to 95 per cent. by static 
condenser. 


Wattless component of load 
at 70 per cent. P.F. — 


tan. angle of lag x 360 = 1°02 x 250 = 255 K. V. A. 

Wattless componentof load | 
at 95 per cent. P. r.. = 0'329 x 250 = 82 K. v. A. 
173 K. V. A. 


Therefore the capacity of the condenser must be 
173 x 10° 314 x 500? = 2,207, say 2,200 mfd. 


The cost of such a condenser to-day, with attendant 
switchgear, erection, and oil, would be approximately £650. 


Per 
250 Kw. at 70% P.F. = 358 K. v. A. at 168. 6d. quarter. 
per K.. A. sai aes sei ves £295 
250 KW. at 95% P. r. = 263 K. V. A. at 14s. 6d. 
‚рег K. v. A. ska oes oes — 191 
Difference 4104 
Losses in condenser :— 
0:577 of 173 k. v. A. = 0'86 x 10 x 75 
x ed oue гы os га; вау 2 
Net saving per quarter £102 


The saving per annum would, therefore, be over £400, 
and would repay the cost of the condenser in less than two 

ears. 

The largest Helsby static condenser at present in use is 
one of 5,000-mfd. capacity, this being of the frame type. 
The largest standard tank-type condenser is of 2,400 mfd. 

capacity, and if greater capacity were required the requisite 
number of tanks would be connected in parallel. 

It is, of course, in many cases quite sound practice to 
install a condenser with a transformer for operating at very 
high voltages; but, generally speaking, the condenser will 
be found more serviceable at the lower voltages, as it is at 
the point of consumption that it should be installed. 
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Many supply undertakings are faced with an unexpected 
increase in load in a particular district, where the sub- 
station transformer capacity is insuflicient. Such difficulty 
is frequently overeome by installing in the sub-station 
itself a condenser of suitable capacity connected to the low- 
pressure bars, thus unloading the wattleas current from the 
transformers and permitting the addition of further load. 


CONCLUSION. 


There is undoubtedly a very wide field in this country 
for the employment of condensers for the improvement of 
power factor, as there are so many and varied reasons 
warranting the installation of power-factor rectifiers of one 
kind or the other, but naturally condensers should not 
be installed indiscriminately, as otherwise considerable 
difficulties may arise. 

It is possible that many undertakings charging consumers 
on а K.V.A. demand basis would view with considerable 
alarm the loss in revenue which would result if all such 
consumers installed condensers, but if the position is 
thoroughly analysed it will be found in almost every case 
that from the business standpoint the installation of con- 
densers by consumers is quite sound for three main reasons, 
namely :— 

(a) The mains and transformer 
considerably. 

(b) The efficiency of the generating set is improved. 

(c) Plant and mains are freed from the wattless lagging 
current, thus permitting the addition of further load with- 
out increasing the total k. v. A. load. In other words, 
utilising the capital value of the plant, &c., to the full. 

It is sometimes very difficult for a representative of a 
supply undertaking to convince a consumer that a reduction 
in the revenue derived from his load due to the employment 
of a condenser is good business from the supply under- 
taking’s standpoint. The points referred to above will 
usually suffice. mE 

We are to-day urged to economise in every direction, and 
to get the utmost out of the resources of the country, and 
there seems little doubt that in this important question of 
improvement of power factor lies a simple and comparatively 
inexpensive method of effecting considerable economies. 

The author is indebted to the British Insulated and 
Helsby Cables, Ltd., for a considerable amount of the 
above information regarding static condensers. 


losses are reduced 
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AIRCRAFT TELEPHONY. 
By CAPT. B. S. COHEN, R. A. F. 
(Abstract of paper read before the INSTITUTION OF POST OFFICE 


ELECTRICAL ENGINEERS, LONDON CENTRE.) 


Work on aircraft telephones was originally undertaken at 
the request of the Admiralty at the end of 1916 to meet 
requirements of the Royal Naval Air Service, and as а result 
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Fic. ].—SINGLE-WIRE KITE BALLOON TELEPHONE DIAGKSM. 


of extensive research in the G.P.O. laboratories and in tha 
air, telephone apparatus was designed and adopted for use 


on kite balloons, airships, and heavier-than-air craft. The 
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problenis to be solved in connection with telephoning between 
a kite balloon basket and the ground and between the mem- 
bers of the crew in airships and aeroplanes differ in a number 
of essentials, and are dealt with individually in this paper. 
Kite Balloon Telephone.—The kite balloon observer has to 
in continuous communication with the ground or ship's 
deck as the case may be. The kite balloon may be normally 
flown at any height between a few hundred and 4,000 ft., and 
at first i& was essential to obtain communication for naval 
balloons over the balloon cable without a metallic return cir- 
cuit. The reason was the difficulty in maintaining a reliable 
return circuit through a telephone-conductor core in the 
K.B. cable. It was found also impracticable to use a drop lead 
to the ship's deck for the return circuit owing to tne danger 
of this fouling the ship's wireless antenna, &c. The balloon 


Кш. 2.—WiINCH INSTRUMENT. 


cable has to withstand a normal pull of one or two tons, and 
is wound up or released at speeds up to 250 ft. per minute, 
and the earlier telephone core either broke if the conductor 
were at all tight, or if slack the conductors were forced by 
the pressure when winding through the insulation, and 
short circuited on the steel strands of the balloon cable. 
These difficulties have been overcome to a very great extent, 
but it has always been found advisable to use a telephone 
capable of operating either over a metallic circuit.or through 
‘the balloon cable, with a return circuit consisting of the 
capacity of the balloon basket to earth. This condition, 
fig. 1, necessitates insulating the winch from the ground or 
ship’s deck. The capacity of the balloon basket to earth at 
a height. of 4,000 ft. is about 20 m.mfds., and this capacity 
is shunted by the much larger capacity of the balloon cable 


Fig. 3.—A 10-LINE CONTROL BOARD. 


to earth, which is of the order of 7,500 w.mfds. The terminal 

impedances of the two ends of the circuit are of the order of 

10,000,000 ohms at the balloon end and 30,000 ohms at the 

1 0 end, and in consequence it was found advisable to 
esign different instruments for use at the two ends. 

The principal adopted is to use a triple wound transformer 
with a low resistance, 300-turn primary joined to microphone 
and battery; a very high impedance secondary of 35,000 turns 
joined to line, and a tertiary of 2,000 turns connected to the 
double head receiver. The step down to the receiver enables 
ordinary low impedance receivers (150 ohms windings) to be 
used. These figures are for the balloon instrument trans- 
former. The transformer at the winch end has similar primary 


and tertiary windings, but has a secondary of only 13,000 
turns to suit the lower terminal impedance at the ground end. 
Fig. 2 shows the winch instrument. When operating on 
metallic circuits the secondary is disconnected, and the 
tertiary takes its place; the change is effected by a plug and 
Jacks. The transmitter used is an inset, and a speaking 
tube mouthpiece is supplied, which, however, need not be 
used for metallic-circuit working as ordinary speech anywhere 
in the basket is picked up and transmitted efficiently to the 
ground. When working single wire the speech efficiency 19 
approximately equivalent to standard talk over 35 miles of 
standard cable. The transmitter is operated by three dry 
cells embodied in the instrument. 

A lightning arrester, carbon-block type, is included, and 
forms a very essential item in the equipment. The balloon 
cable is frequently highly charged by wind friction and sparks 


Fic. 4.—OvT-sTATION INSTRUMENT. 


of 0.5 in. or more can be continuously. drawn from it. This 
is particularly the case with an east wind. The adjustment 
of the lightning arrester is such that the high-potential speech 
current on the secondary of the balloon instrument trans- 
former, caused by shouting direct into the transmitter will 
just not spark across. 

An anemometer jack is used to connect a make-and-break 
operated by an anemometer fan to the balloon cable so that 
wind тену at any height сап be read off electrically on the 
ground. 

Airship Telephone.—The telephonic outfit fitted as standard 
to all rigid airships has recently demonstrated its reliability 
by operating during the trans-Atlantic flight of R.34. mi both 
directions without any faults occurring. The switchboard is 
fitted in the navigating cabin, and a number of out-stations 
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Fic. 5.—MourH TRANSMITTER. 
Еіс. 6.—CoMBiNATION THROAT TRANSMITTER. 
Еіс. 7.—TuHroat MICROPHONE PARTS. 


are fitted; there are nine on R.34. The 10-line control board, 
fig. 3, comprises 10 drum-indicator calling signals and 10 com- 
bined ringing and listening keys. The out-stations, fig. 4, in- 
clude a 10-ohm howling receiver, a gas-tight switch-hook, a 
transmitter, and pair of receivers. The system of operation is 
common battery, and triple conductor line cable is used. The 
closing of the hand microphone switch at the out-station 
actuates the drum calling signal (which is painted with 
radium paint), and this closes a buzzer circuit and operates a 
10-ohm howler. The depression of the ringing key on the 
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control board also closes the buzzer circuit and actuates the 
howler at the out-statſon. 

The removal of the microphone from the switch-hook re- 
places the howler by a pair of headgear receivers, which being 
wound to a high resistance prevent the buzzer from operating 
if the key should be held depressed. The transmitter consists 
of a Nussbaum transmitter mounted behind felt damping 
pads and an ebonite grid in а leather-covered box with а 
pneumatic edging to fit the mouth. This form of transmitter, 
fig. 5, with the double headgear receivers is now being replaced 
by hand combination sets, fig. 6, with throat microphones 
insensible to air-borne sounds. The control board is rendered 
gas tight by covering the key fronts with rubber, and com- 
pletely enclosing the back of the key and indicator boards. 
The buzzer is also completely enclosed, and a glass-tube fuse, 
G.P.O. pattern, is used for protective purposes. The control 
board is mounted on anti-vibration rubber suspensions. The 
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Fias. 8 AND 84.—FREQUENCY CHARACTERISTIC CURVES OF 
THROAT MICROPHONE. : 


weight of the control board and its transmitter and receiver 
is 14 lb., and about 2,500 ft. of wiring is used on R.34 
weighing 70 lb. This with nine out-stations each weighing 
3 Ib. 10 oz. complete makes a total for the telephone installa- 
tion exclusive of battery of 116 lb. 

_ The system is designed to work off a 12-volt supply which 
is the standard lighting voltage on the ship. It has, how- 
ever, recently been found advisable to fit a separate telephone 
battery of 5 to 10 amp.-hour capacity. | 


Fia. 9.—ArROoPLANE TNTERCOMMUNICATION INSTALLATION. 


The gas-tight switch-hook, designed by Capt. Toulmin Smith, 
consists of a flat piece of bakelite operated by the switch-hook, 
and eliding over three contacts in & barrel filled with mercury, 
the flat piece of bakelite merely squeezes the mercury away 
from the pair of contacta covered by it, and thus disconnects 
them from each other. A suitable quad wire cable as regards 


weight and conductivity can now be obtained, рее, 
which enables the switch-hook to be dispensed with, an 
involves no increase of weight in the installation. 

In the engine gondolas the 10-ohm howler is replaced by a 


Еа. 10.—COMPLETE HEADGEAR. 


single-make. relay in a gas-tight case, and this closes a local 
circuit through a Klaxon horn and the 12-volt lighting mains, 
and also operates a switchboard lamp as a visual signal. 

Air and Scaplane Telephones.—A microphone, fig. 7, insen- 
sitive to air-borne sounds, has been evolved. A mush- 
room-shaped piece of insulating material transmits the 
vibrations of the throat or other area on which it 
rests to the centre of the transmitter diaphragm and 
then to the microphone button. By the use of this device 


see ч тээп 
LLLI „аз 1 


pocus 
Dres eee 
err papi by — Hi 
8 2222222 ses s 


52 
{сыўыкна}сен Hat 
Н 


$ 
i! 


in 
122 


1 


* 
— — — 
+ b 
» ‘eeu +- 
+e 
»! 4 
Ld 
+ 
bM 
+44 + 
J. > 
7 a 4 
* 2221 eserves. eeu 
Д) + ere 
— 1 {+++ +++ 
|. 
. 
+ 
tt 


Fia. 11.—ACCUMULATOR CAPACITY AT Low TEMPERATURES. 


the damping action of the flesh when resting on the periphery 
of the diaphragm is done away with, and all the vibrations 
are taken to the most efficient point on the diaphragm. The 
button (in practice a Peel-Conner button is used) is insulated 
from the case of the transmitter. The diaphragm ig of soft 
brass drawn in one piece with the case and planished; ite 
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thickness is 32 mils, and diameter 1 3/16 in.; the frequency 
characteristic curve is shown in fig. 8. 

The microphone mounted in combination with a receiver, 
fig. 6, is finding favour for use on large machines. The arti- 
culation whilst not so good as that of a good mouth-operated 
transmitter is quite clear and distinct. The instrument is 
practically unaffected by extraneous noises, and has to pass 
through a preliminary test under engine noise. During this 
test a considerable proportion of microphones fail owing to 
resonance due to brass diaparagm variations, and also to the 
mica diaphragms of the button. Oscillographic, fig. 8a, and 
other researches have proved that under large volumes of 
sound an ordinary transmitter does not function, the whole 
of the granule chamber being filled with a whirl of flying 
granules caused by the excessive diaphragm vibration. The 
Admiralty is alive to the possibilities of the use of the throat 
transmitter for ships’ telephones, and experiments have been 
in hand for some time on H.M.S. Vernon and on battleships. 
It is understood that the results, so far as they have gone, 
have been satisfactory, and that the general adoption of the 
throat telephone hand set is in contemplation. 

Auziliaries.—The intercommunication telephone sets have 
been designed to allow the head receivers to be used inter- 
changeably for wireless telegraphy and telephony, and a 
receiver of 2,000 ohms resistance designed for wireless tele- 
phony was adopted. This receiver is similar to the G.P.O. 
H.G. 3 tvpe, and is used mounted with the microphone as a 
hand combination, or a pair is mounted in a flying cap, fig. 10, 
for use independently. The efficiency of the aircraft tele- 
phone depends to a very great extent on the design of the 
head gear. 

Even aircraft telephones are not immune from cross talk, 
and in order to prevent interferences with direction-finding 
and other forms of wireless, and also disturbance from the 
engine magneto, it is found desirable to cover the line wiring 
with copper braiding and bond to earth, i.e,, aeroplane fuse- 
lage stays, &c., at 18-п. intervals. On a V-type Handley- 
Page machine, fig. 9, there are four engines with a total of 16 
magnetos, so that magneto disturbance becomes a factor to be 
dealt with. 

An interesting extension of the use of intercommunication 
telephones on naval aircraft may be mentioned. The machines 
which fly from the deck of the large aeroplane carrier H.M.S. 
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Fia. 12.—CounskE SIGNALLING INSTRUMENT. 


Furious have а jack in the tail connected to the intercom- 
munication telephones, and this 1s connected by a plug to the 
ship's telephones, and the navigating oflicer can thus com- 
municate with the air pilot until he actually takes otf, when 
the plug is pulled free by the motion of the plane. 

The special problems to be inet at high altitudes are 
numerous. The throat microphone is independent of atmos- 
pheric density, and operates quite as well at high as at low 
altitudes. The behaviour of accumulators at the low tempera- 
tures met with at high altitudes has been investigated in the 
G.P.O. laboratories and in aeroplanes. Fig. 11 shows the 
relationship between capacity and temperature. 

The capacity of a cell is reduced to 57 per cent. of its 
normal capacity at a temperature of minus 13 deg. G., and 
this is about the norinal temperature at an altitude of 23,000 
ft. The difficulty is met by placing the accumulators in 
lagged wooden boxes, and the duration of time at which the 


machines remain at high altitudes is then insufficient to freeze 
the accumulators. 

It was found necessary to equip two-seater machines so 
that wireless and intercommunication telephony could be 
continuously connected up without the necessity of switching 
the head receiver from one service to the other, and difficulty 
was found in devising a suitable circuit which did not reduce 
the wireless range. A circuit was devised which fulfilled these 
conditions by simple means, fig. 13. The double head receivers 
at the two positions have the intercommunication induction 
coil secondary bridged between the central points of the in- 
dividual pairs; wireless telephony is in consequence unaflected 
by the presence of the coil. The introduction of this system 
necessitated the use of quad-wiring, and of irreversible plugs 
and jacks. The advantages, however, outweighed these dis- 
advantages, and this arrangement was adopted as standard in 
connection with wireless telephony working. 

A simple instrument for signalling the compass course 
from the navigator to the pilot on large machines has 
been designed, and although not telephonic, the parts 
used in its construction are mainly of the telephone switch- 
board type. When navigating a large aeroplane by direction- 
finding wireless, the wireless operator gives the angular 
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positions of the wireless stations to the navigator, who then 
works out the location of the plane and signals to the pilot 
the compass course which he is to steer. It is desirable 
that the correct course should be brought continuously to the 
attention of the pilot during the flight. The indicator con- 
sists of an indicating portion containing switchboard, lamps, 
and Jacks capable of signalling any even number up to 360 
degrees. Each jack carries two lamps in parallel, so arranged 
that if one burns out the other illuminates the stencil number. 

The 4-volt lamps are arranged in three sets:. Units, tens, 
hundreds, which sections are in series, and operate off the 
standard 12-volt lighting supply of the aeroplane. The 
numerical signal ?s not illuminated until the unit digit 1s 
operated. 

The signalling device is a simple box with three dial 
switches. The set, fig. 12, is supplied wired up with 35 ft. of 
2l-wire switchboard cable. The pilot has an acknowledge 
press key, and this lights a lamp on the dial dox to indicate 
to the navigator that he has received the steering instruction. 
The pilot has also a small rotary dimmer so that for night use 
the illumination can be adjusted to prevent dazzle. The 
weight of this apparatus complete is 5 lb., including cable. 

In conclusion, the author expresses indebtedness to the Air 
Council for permission to read the paper. To Wing Com- 
mander Warrington-Morris, R.A.F., and to the staff of the 
research section, particularly Messrs. Barnes & Street. Also 
to the Relay Automatic Telephone Co., Ltd., the manufac- 
turers of much of the apparatus, including the throat trans- 
mitters. Great assistance has also been given by Major Purves 
and the designs section staff, and by various officers of the 
stores departinent. 


DISCUSSION. 


In the short discussion that followed, several speakers 
eulogised the author's work in connection with this subject; 
he was a modest man, and had not mentioned in his paper 
how many of the results achieved originated directly from 
his researches. The opinion was expressed that ultimately 
some form of wireless telephony would be adopted on ай 
aircraft, as it was desirable that the crew should not be 
connected in any way to the hull of the machine. A man 
should be free to move about without having first to dis- 
connect various telephone or other wires. With regard to 
kite-balloon cables always being charged with electricity, it 
was suggested that the phenomenon was probably due to 
atmospheric electricity, and not to wind friction. A speaker 
who accepted the statement that articulation, when the throat 
transmitter was used, was good, said that this could be 
readily understood in the case of speech vibrations emanating 
from the throat. The nose, teeth; &c., however, also had 
an influence on certain vibrations, and these, which originated 
further away from the transmitter, might not be quite so 
clearly transmitted. 

Captain B. S. Counts, replying briefly, said that most of the 
results were achieved by аса! experiment: many theoretical 
conclusions when put into practice were found to give poor 
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results. А case in point was the different types of transformer 
that had to be used in the instruments at either end of a 
kite-balloon circuit. His paper dealt with aircraft wire, not 
wireless, telephony; the latter had been very greatly developed 
recently, and no doubt it Lad many advantages. He accepted 
the suggestion that the charge on kite-balloon cables was due 
to atmospheric phenomena, but such charyes were effected 
by the direction and degree of dryness of wind. Concerning 
the throat transmitter, the type described in his paper was 
not claimed to be the ideal, but it was the best obtainable at 
present, and had proved its efficiency. If a better type could 
be produced, so much the better. Its actual invention was 
not new, several types had been made, but when they at- 
tempted to use them poor results were obtained. The makers, 
When asked, were not prepared to develop them, therefore, 
they had to do the work themselves. An efficient throat 
transmitter depended not only on the dimensions and shape, 
but also on the material, both type and quality, of which it 
was made. A throat microphone was a natural amplifier in 
itself, as shown by figs. 8 and 8a; articulation could not 
be amplifed as was done in wireless telephony, that was 
quite a Niflerent problem. | 

Captain. Cohen illustrated his paper with a number of 
excellent lantern slides, and he also exhibited several photo- 
graphs, as well as apparatus and instruments. The latter 
were in working order, and demonstrations were made. 


COAL CONSERVATION. 


AT the annual meeting of the British Commercial Gas Asso- 
ciation in London on October 28th, the question of coal 
conservation was discussed, special reference being made to 
the relative efficiencies of gas and electricity. 

Lord MOoULTON, who presided, after emphasising the need 
for everybody to get back to steady hard work, said the pre- 
sent was not 3 time to launch out into expense for evolu- 
tionising Industry; not only had the country no money to 
spare, but it had inortgaged heavily all that it possessed. He 
referred to this because they were threatened with huge 
schemes for the development of electricity on lines utterly 
strange to them, and on a scale and with monopolistic features 
which had never commended themselves to the English people. 
He was in no sence an enemy of the development of the 
electrical industry; on the contrary, be was a warm friend 
of it, because he saw the power it gave of industrial develop- 
ment by the distribution of power, and in other ways. They 
were not justified in treating electricity hostilely in any way. 
It put a standard before them in the way of distribution of 
motive power and the distribution of light which it would 
take all the energies of the gas industry to.equal. In certain 
forins of generation and distribution of power the gas industry 
could never touch the gigantic installations which electricity 
could so easily make, but the gas industry possessed an un- 
rivalled power of distributing heat which could be used for 
all purposes. ‘The true position of gas was that it was a great 
distributor of heat. He hoped the Coal Conservation Coin- 
mittees would not look to electricity as the solution of the 
great difficulty of conserving our coal resources, but would 
feel that the use of gas was the most potent weapon at their 
command. 

Sir DUGALD CLERK, F. R. S., said that the gas industry was 
responsible for dealing with, but not consuming, about 20 
million tons of coal per annum, having an average estimated 
calorific value of 19,000 B.TH.U. per pound. The electrical 
industry consumed about 64 million tons per annuin, if calcu- 
lated on the same basis of thermal value; this coal was entirely 
consumed, and the only product was electrical energy. In the 
case of the 20 million tons carbonised by the gas industry 
there were three main products--coal gas, coke, and tar— 
and а multitude of by-products. The domestic consumption 
in our households was nearly 40 million tons, so that domestic 
use, gas, and electricity generation accounted for over 66 
million tons of coal per annum. Estimates of the coal con- 
sum ption involved in producing steam and other motive power 
amounted to about 80 million tons per annum. Че remain- 
ing part of the coal used at home was consumed for metallur- 
gical purposes and various uses in manufactures. The pos- 
sible water power of the United Kingdom could be taken as 
equal to one-third of the total motive power, and if it could 
be substituted for steam we should obviously save over 6 
million tons of coal per annum. It was unlikely, however, 
that the use of water power would ever reduce the number 
and power of heat engines in use, but it would enable us to 
increase our available power without calling upon further 
coal. The process of carbonising coal in gas works was 
economical, the average thermal efficiency throughout the 
countrv at present being approximately 71 per cent.; that 
was, that after the completion of carbonisation, the three 
niain products produced at the works, coal gas, coke, and 
tar, were capable of evolving on complete combustion 71 per 
cent. of the original total heat of the coal. Of this 25 per 
cent. was obtainable from coal gas and 46 per cent. from 
the coke and tar. An efliciencv as high as 82.7 per cent. 
had been obtained. War conditions had proved that dis- 
tributed gas was so much more useful than solid coke, that 
it was better to increase the gag yield at the gas works by 
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producing water gas from coke, either by steaming or in 
a separate apparatus, and mixing that water gas with the 
distined product from the retort. By во doing, a larger 
percentage of the total yield of the process was given in the 
form of gas. The gas so produced was of -a lower calorific 
Value than ordinary coal gas without admixture, but it was 
quite sufficiently high to give а flame temperature suitable 
for ineandescent lighting, gas furnaces, and gas engines. 
The heating value of this mixed gas was about 420 B.TH.U. 
per cubic foot. Аз it had been азѕегіес by Mr. Ferranti and 
others that the energy of coal could be best distributed by 
the production of electricity froin it, and mferentially that 
this was better than the present method of obtaining 
heat from coal gas, he would discuss the relative efliciencies 
of coal gas and electricity as a means of distributing heat. 
lt could be shown that any claim to superiority over gas by 
electricity in coal economy, i. e., the conservation of our 
coal supplies, was not justified by facts. With a gas con- 
taining 25 per cent. of the heat of the original coal and a total 
carbonisation of 20 million tons, the heat of 5 million tons 
of coal was available from the gas produced; the total heat, 
however, used in the gas-making process, if debited entirely 
to gas, and no portion of it to the production of tar and 
coke, required the addition of 5.8 million tons to the 5 
million tons, i.e., the gas might be regarded as the product 
of 10.8 million tons of coal, leaving heat equivalent to 9.2 
million tons of the original coal remaining in the coke and 
tar. Comparing this with electricity, it was seen by statistics 
prepared by Mr. D. Wilson, the technical adviser to the Coal 
Controller, that in the year ending March 3156, 1918, the 
electricity generating stations of the country generated 4,674 
million units on à coal consumption of 3.47 lb. of coal per 
unit, the calorific value of the coal being 11,600 B.TH.U. per 
lb. The thermal ећсіепсу of the generation was 8.5 per 
cent., and the total consumption of coal in the year 7.3 inil- 
lion tons. This coal was of lower thermal value than gas 
coal in the propartion of 11.6 to 13; correcting for this, the 
electrical industry consumed the equivalent of 6.5 million 
tons of coal at 13,000 B.TH.U per pound. Allowing for this 
efficiency of transformation, the heat produced from 64 mil- 
lion tons of coal by electrical appliances at the consumers' 
end was only that due to the consumption of 0.55 million 
tons of coal. From this it appeared that in capacity for 
heat production the gas industry was nine times that of the 
electrical industry. То supply the same amount of heat as 
the gas industry would do on burning its whole gas product, 
the electricity generating stations of the country would re- 
quire to consume 584 million tons of coal of the same thermal 
value as that used by gas. As gas only required a consump- 
tion of 10.8 million tons, its thermal efficiency as a heat 
agent was 5.36 times that of electricity. Assuming the same 
efficiency of transmission for gas and electricity, approximately 
90 per cent., the proportion of the efficiencies did not change. 
This, however, dealt only with the relative quantities of heat 
energy which could be supplied to the consumer by the two 
systems. If the thermal efficiencies of the electrical apparatus 
required to produce heat in home and factory were the saine 
as those of gas, then the thermal efticiency ratio would 
remain constant. ‘This, however, was not the case. In 
heating rooms by gas, to apply 27 heat units to the raising 
of the room temperature by radiation and convection required 
the use of 100 units in the gas works, whilst in heating by 
electricity, 100 units were used at the electricity generating 
station to produce 7.6 heat units. For heating and boiling 
water the respective figures for gas and electricity were 22.5 
heat nmts and 3.8 units for 100 at the gas works and electricity 
station. For cooking by oven, the figures were 3.4 against 1.6, 
and according to Sir Robert Hadfield's data for heating steel 
to 900 deg. C., utilising 14.4 heat units, gas required 100, 
at the gas works, whilst electricity utilised 4.1 heat units for 
100 at the station. In a general beat supply by both systems, 
the average value depended upon the proportion of the 
different tvpes of use included in each system. The probable 
value of the ratio of thermal efficiencies from apparatus to 
gasworks or electricity generating station, was about four; 
i.e., electric heat supply, if substituted for gas heat supply, 
would necessitate the consumption of 43.6 million tons, com- 
pared with the 10.8 million tons now consumed by gas. Gas 
also gave higher thermal efficiencies for motive power. At 
about 75 per cent. of full load & gas engine of the i pen type 
would deliver to the consumer as actual or brake horse- power. 
11 per cent. of the heat used at the gas works to produce the 
necessary pas for distribution to the consumer, whilst. an 
electric motor delivered, also as brake horse-power, only 6.8 
per cent. of the heat used at the electricity generating station. 
The efficiency of the gas power production and distribution 
was thus over 1.6 times that of electricity. With lighting, the 
position was somewhat different, and the two svstems were 
in somewhat keener competition. The inverted incandescent 
lamp required the use of 47 B.TH.U. at the gas works for each 
candle power-hour obtained by the consumer. The 1-watt 
electric lamp required the use at the generating station of 
54 B.TH.U.; the half-watt lamp required only 31 B.TH.U. Ac- 
cordingly, if all the lamps used electrically were of the former 
type, electricity would require a greater heat. consumption 
than gas, but if all were of the latter type then electricity 
would be more economical than gas. Statistics as to the 
number of lamps and the nature of the various types in use 
in both systems were much required in order to determine the 
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most economical combination from the thermal point of view. 
The general conclusions on the comparison between gas and 
electricity were to be found at the beginning of a report on 
the coal gas and electrical supply industries of the United 


Kingdom by Prof. Cobb, Prof. Smithells, and himself. The 


віх summarised statements were: — "n 

l. If the whole of the heat expended on the carbonisation 
of coal were debited to the coal gas which was produced, then 
of every 100 units of heat so expended at the gas works 45 
were conveyed to the consumer in the supply of gas. 

2. At the present electricity stations of the United Kingdom 
of every 100 heat units expended by the combustion of coal 
for the generation of electricity, 7.6 were available for the 
consumer. . 

3. In the best existing undertakings for gas and electricity 
the figures were altered as follows: For gas, 52; and for 
electricity, 12. | 

4. In the proposed super-stations the conjectural figure for 
electricity was approximately 18. With improved practice of 
coal carbonisation the corresponding conjectural figure for 
gas was about 75. 

5. For heating purposes except where temperatures above 
1 5 deg. C. were required, gas was vastly more economical 
of fuel. 

6. For lighting and power production, a comparison of the 
thermal efficiency of fuel consumption in the case of gas and 
electricity did not give a dominating claim to either. 

The 40 million tons of coal consumed for domestic purposes 
could be largely reduced by the introduction of gas instead 
of coal fires. In coal fires as ordinarily used not more than 
8 per cent. of the heat of combustion of the coal was utilised 
in the room. Heating by gas stove was very much more 
efficient—27 to 314 per cent. of the total heat of the coal 
used at the gas works reappeared in the room as available 
radiant and convective heat. If all the coal consumed were 
used for heating in this way the substitution of gas would 
reduce the consumption from 40 millions to 134 tans. It 
could not be assumed that all heating by coal was so ineffi- 
cient; but it was very probable that taking all coal uses, gas 
use for domestic purposes would reduce the consumption of 
solid coal by one half. There was still a large margin for 
improvement in the construction and design of gas consuming 
appliances. The extension of the industrial stage of our 
civilisation could only be made possible by the co-operation 
of the Government of the country with the gas, steam, electric, 
and hydraulic engineers in order to ensure the full utilisation 
of all our sources of heat, light, and motive power for the 
good of the community, even at the cost of some legislative 
interference with the immediate profits of some industries. 

Sir ARTHUR DUCKHAM, in proposing a vote of thanks to 
Sir Dugald Clerk, said he was sure that they all appreciated 
the tremendous assistance that he had given to the gas 
industry. The commercial superiority of this great country 
in the past had been dependent on its cheap fuel; in future 
our commercial superiority must rest on the economical use 
of our fuel. With coal at twice the pre-war figure, provided 
economy were used to the best advantage in every industry, 
they would not have much greater fuel costs than they had 


before the war. They should not have had electrical com- 


missioners; they should have had commissioners for heat, 
light, and power, tackling electricity and gas works, coke 
oven generation, and waste heat from blast furnaces, and 
going into the question of water power. There should be no 
false competition between gas and electricity; they ought to 
run together. The sooner this competition ceased, and there 
was combination between the two for the benefit of the 
country, the better it would be. They must have a gas 
which was of even calorific value, of even specific gravity, and 
which was distributed at even pressure. Until they got 
these desiderata he was certain they would never get the 
absolute satisfaction of the consumer; they would never be 
able s n the consumer the true efficiency of using gas 
as a fuel. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. SrrrowN-Jowrs, O'Drit.. AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


25,630. '‘ Sparking plugs.” Н. S. Cooke. October 20th. 

25.646. Starting electric generator plants driven by internal. combustion 
engines, &c." I. B. Beamers. October 20th. 

25,650. " Sparking plug.“ R. Anpsiesse and E. M. Gorpnsuren. Octo- 


Telephone transmitter mouthpiece." I.. C. MrvR and N. P. 
KoBiNsoN. October 20th. 

25,661. ''Signalling arrangements for telegraphs, telephones, &c.'" Avto- 
MATIC TELEPHONE MANUFACTURING Co. and Н. II. Harrison, October 20th. 

25,669. '' Telephone transmitters," J. Maxis and C. II. Pence. 
October 20th. 

25,685. ''Dvnamomceters." E. A. SalAzAR. October 20th. 

25,703. “ Plough or current collector for conduit system of electric rail- 
ways." H. J. E. Saver. October 20th. 
Flectro- magnetic clutches.“ H. M. Bever. October 20th. (Ger- 
many, March 14th.) | 

25,718. Devices for conversion of alternating into continuous current and 
inversely, or of continuous current into continuous current of different ten- 
sions." S. SimLINE, October 2lst. (France, June 4th.) 

$5,719. '' Devices for conversion of alternating into continuous current and 
inversely, or of continuous current into continuous current of different ten- 
sions," S. Sni. in. October 21st. 


25,722. “ Electrical fuses and distribution boards." H. J. Dean and W. 
Repmayng. October 2lst. 

25,789. Electrical starting devices for Internal - combustion engines.“ R. 
J. PaRRO rr. October 21st. 

200, " Electric switches.” J. A. CmasrRgg and J. B. Tucker. Octo- 
ber 21st. 

25,775. ''Device for use with cords of electrical, &c., fittings." 5. T. 
Jorpan. October 21st. | | 

25,781. ** Insulators for electrolytic systems of protection against corrosion 
of metallic surfaces submerged in liquids." А. S. Gusu. October 8181. 

25,802. Combined electrical interrupters and switches," М. I.. ЈЗотЕҮ, 
C. б. CopoRNIU and M. D. Guerra, October 218. . 

25,804. Apparatus for indicating ignition failures in internal-combustion 
engines. S. Fisugk. October 2151. 

29,815. Controllers for electric motors.“ British Тномѕох-Носѕтох Co. 
(General Electric Co.) October 215. 

25,817. Electric ignition system for internal-combustion engines." М. A. 
Copp. October 21st. 

25,826. Air-cooling 
October 21st. 

25,838. ‘* Electrical distribution in alternating current systems." A. M. 
TavLoR. October 22nd. 

25,841. Electric motor controllers." J. EpwaRps and E. J. Stair. Octo- 
ber 22nd. 

25,844. Sparking plugs." G. Соору. October 22nd. 

25,859. Sparking plugs." О. B. Davies, F. Kay and N. Kav. Octo- 
ber 22nd. 

25,899. '' Magnetos for internal-combustion engines." Н. Н. P. SrABROOK 
and P. B. Н. S&ABROOK. October 22nd. ; : 

25,910. “ Brush holders for dynamo-electric machines." E. H. Н. HASSLER 
and METROPOLITAN-VicKERS ELAC TRIC AL. Co. October 22nd. 

25, 924-25, 930. Measurement of alternating electric current power." FER- 
RANTI, LTD., S. Z. рк FxRRANTI and G. WaLL. October And. 

25,948. Excess current indicators.“ E. SCHATINER. October 22nd. 

25.950. Electric heat radiators.” А. F. Berry. October And. 


apparatus.“  MeTrorouitan-Vickers Exxctric Co. 


25,953. Alternating current rectifiers.” H. Wape. — (Mills.) Octo- 
ber 22nd. 

25,956. ‘ Alternating current induction motors." Е. S. Carey. Oc to- 
ber 22nd. 

25,999. Means for supporting electrical conduits and cables.“ L. К. 


Lee. October 23rd. 
25.013. Electric light carbons.” Gers. SiEMENS & Co. 
(Germany, August 5th, 1916.) ; - 
25,014. '' Electric compasses for ships." Sirmens and Haske Акт. Ges. 
October 23rd. (Germany, July llth, 1918.) 


25,016. *' Electrically-operated horns for motor vehicles." С. FRECHEVILLE. 
October 23rd. 


26,036. '' Magneto-electric machines." British THomson-Houston Co. and 
A. P. Younc, October 23rd. 

26,040. Electrical apparatus for prevention of corrosion in steam con- 
densers, &c." A. S. Gusu. October 23rd. 

26,046. '' Telephone systems." T. Lenacnan. October 23rd. 

26,047. Automatic telephone systems." Т. LenaGuan. October 23rd. 

26,057. '' Electrical equipment of motor vehicles." R. L. AseHEN and F. 
H. Bowman. October 23rd. 

26,065. Electric distribution of alternating current systems.“ 
Taytor. October 24th. 

26.165. Controllers for electric motors," British Tnomson-Houston Co. 
(General Electric Co.) October 24th. 

„166. Means for cooling dynamo-electric machines." E. F. W. ALEX- 

ANDERSON. October 24th. (United States, November 26th, 1918.) 


20,167. *'' Automatic arc welding." Burris THomson-Houston Co, (General 
Electric Co.) October 24th. 
26.199. Electric torches." А. A. Kinc. October 95th. 


26,223. Electrically-heated cooking utensils.” N. C. ЈоѕеРН. October 25th. 


October 23rd. 


A. M. 
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PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will te 
printed and abridged, and all subsequent proceedings will be taken. 


12917. 

14,622. METHODS AND APPARATUS FOR DETECTING LOW-FREQUENCY IMPULSES, К. 
A. Fessenden, May 2156, 1917. (133,081.) 

15,611. WIRELESS SIGNALLING SYSTEMS, J. Н. Rogers and Н. H. Lyon. 

November 10th, 1916. (133, 683.) 


1918. 

2,368. ELkCTRIC FURNACES. British Thomson-Houston Co. (General Electric 
Co.) February 9th, 1918. (133,092.) 

4,446. ELECTRICAL FURNACES. J. II. Reid. March 13th, 1918. (133.099.) 

7,313. DOUBLE CURRENT DYNAMO MACHINES. R. Akt. Ges. Bosch. May 15th, 
1917. (115,839.) . 

12,659. APPARATUS POR CONTROLLING ELECTRIC CIRCUITS. J. Palin. August 
2nd, 1918. (133,114.) 

13,868. SPARKING PLUGS FOR INTRRNAL-COMBUSTION ENGINES, 
August 26th, 1918. (133,116.) 

14,109. RA WAVY siGNALLING. E. P. A. Abric. October 6th, 1917. (Patent 
of addition not granted.) (119,861.) 

15,261. COMBINED PUSH BUTTON AND AUTOMATIC SWITCH TO ВЕ APPLIED ON 
ELECTRIC FLAT IRONS, A. J. M. Hinrichsen. September 19th, 1918. (133,122.) 

15,836. ELECTRIC REACTION coirs, Electrical Improvements, Ltd., and R. 
Н. Beard. September 30th, 1918. (133,135.) 

16,055. ErrcrRIC SwirenEs. T. B. Tucker and J. A. Crabtree. October 
3rd, 1918. (133,153.) 

16,142. ELECTRO-PLATING AND ELECTRO-CLEANING APPARATUS. A. Ness. Octo- 
ber 4th, 1918. (133,162.) 

16,575. ErEcrTRIC swircH. F. J. Brooks. October llth, 1918. (13, 177.) 

16,735. WIRELESS TELEGRAPH VALVES, Edison Swan Electric Со. and С. E. 
Hiatt. October 14th, 1918. (133,191.) 

16,974. PROTECTIVE DEVICES FOR ALTERNATING ELECTRIC CURRENT DISTRIBUTION 
SYSTEMS. British Thomson-Houston Co. and E. B. Wedmore. October 17th, 
1918. (133,187.) 

17,777. ELECTRICAL SWITCHES. 
(133,199.) 

17,841. TEST SHRATH JOINT FOR FLECTRIC CaBLES. C. J. Beaver, A. F. W. 
Richards, and E. A. Claremont. October 3lst, 1918. (133,200.) 

20,604. ELECTRIC TERMINALS SUITABLK FOR SWITCHES AND OTHER ELECTRICAL 
APPARATUS. W. Donovan and G. O. Donovan. December 11th, 1918. (133,220.) 

20.727. DYNAMO-ELECTRIC MACHINES. British Thomson-Houston Co. and F. 
A. Haigh. December 12th, 1918. (133,222. 


V. Perrett. 


A. C. Robinson. October 3lst, 1918. 


2919. 

1,569. SIGNALLING AND ADVERTISING INDICATORS, H. L. 
21st, 1919. (133,237 ) | 

2,053. ELECTRIC LAMPS FOR VEHICLES. Fuller Accumulator Co, and A. Р. 
Welch. January 28th, 1919. (133,240) 

3,256. MEANS FOR LOCATING THE DIRECTION OF SUBMARINE SOUND. A. U. 
Sarnmark. February 7th, 1918. (123,317) | | 

5,502. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. 
March Sth, 1919. (133,248.) | i 

16,255. ELECTRIC TERMINALS OR RND Pieces. N. C. F. Jensen and M. J. E. 
Tilney. June 27th, 1919. (133, 281.) i | ' 
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“ELECTRICAL REVIEW” : 


TIME OF PUBLICATION. 


Readers who are receiving | their copies of the 
ELECTRICAL REVIEW a little later than formerly, 
are reminded that as the result of changes in 


printing arrangements and 


in consequence of 


rapidly increasing «irculation, publication recently 

had to be deferred until Friday afternoon. The 

REVIEW is now en sale in London at 4 p.m. on 

F ridays ; copies sent by post or obtained through 
agente should reach the hands of subscribers 


on Saturday mornings. | 


TRAMCARS OR OMNIBUSES ? 


DURING the last few weeks, apropos of the London County 
Council’s proposals for tramway extensions to cost some 
eight millions sterling, a storm of abuse has been levelled 
at the tramway by the lay Press, with a unanimity equalled 
only, to our mind, by the singular lack of information 
displayed. Unfortunately, the question, at the moment, is 
inextricably entangled’ with conditions which are peculiar 
to the metropolitan area, and which undoubtedly place the 
electric tramway at a serious disadvantage in that area. 
Chief amongst these special conditions are the use of the 
underground conduit, the extensive street widenings which 
have been, and will be, undertaken, the high rates, and the 
unrestricted competition of the motor omnibuses and 
electric railways, while the burdens of maintaining the 
roadway and carrying workmen at a loss are shared by other 
tramway undertakings, but not by omnibus companies. 
When the question of tramways for London was under 
consideration we did our utmost in these pages to avert the 
adoption of the conduit system, pointing out that the cost 
would be enormouslylin excess of that of the overhead trolley 
system, and that the latter met all practical requirements ; 
but the County Council turned a deaf ear to all warnings, 
and has only learnt the lesson at a very heavy cost—for a 
good many years now the Highways Committee has installed 
the trolley wherever possible. The extra and unnecessary 
capital outlay incurred on the conduit system has always 
remained a deadweight on the undertaking, which, without 
that handicap, should have been by far the most prosperous 
and successful one in this country. Similarly, we protested 
against the imposition upon the tramways of the cost of 
numerous street widenings and other improvements, which 
were urgently needed quite apart from the construction of 
tramways—but the latter offered a convenient victim upon 
which to unload the outlay. The high rates, of course, are 
ünavoidable—but the tramway undertaking is rated upon its 
track as well as its buildings and plant, whilst the omnibuses 
have the roads as а free gift, except for the small petrol tax. 
This brings us to what is, perhaps, the most glaring 
injustice of all—the use of the roads by omnibuses for a 
commercial carrying service, often the very roads which are 
maintained by the competing tramway undertaking! So 
blatant is the unfairness of this system that the Commission 
which recently inquired into the London transport 
services expressed the view that the omnibuses should be 
made to pay their fair share. We would specially 
emphasise the fact that in London the County Council hag 
no power to exact a contribution from the omnibus companies, 
though provincial local authorities can veto the use of the 
streets by omnibuses, or make them pay for the privilege. 
It will be seen that the London tramways, as we have 
mentioned above, suffer under burdens partly due to the 
County Council's own policy in the past, partly due to 
defects in the tramway law, and in the admimscration of 
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the London transport services, but burdens unquestionably 
far greater than those of any other city. Hence to compare 
the results obtained in London with those recorded in 
Glasgow or elsewhere is futile. The case is unique. It is 
easy, under these circumstances, to attack the tramways on 
the score of their alleged inability to compete with the 
petrol "buses, and it is about as sportemanlike as to kick a 
man when he is down. 

However, no doubt the uninformed but eloquent critics, 
who act also as self-appointed jndges, jury, and hostile 
witnesses, may be forgiven, because they act in ignorance. 
Let us look at the facts. | 

We are told that the congestion in the streets is largely 
due to the tramways. As а matter of fact, it is in most 
instances due to the unsuitability of the streets for the 
transport services of a great city—they are narrow and 
often crooked, and badly laid out. That is not the fault 
of the tramways. Further, the congestion is largely due 
to the motor-’buses. The tramcars, it is true, accumulate 
іп а long line when there is a block—but the "buses can, 
and do, accumulate two ог more abreast. At Hyde Park 
Corner (where there are no tramways) we have frequently 
seen blocks of the most complicated order due almost wholly 
to the motor-'buses, and that is by no means the only place 
that wecould cite. Further, the old trouble of the standing 
vehicle, blocking the traffic by neutralising a strip of road 
equal to its own width while it is being loaded or dis- 
charged, is a most fruitful factor of convestion, even in 
narrow City streets where roadway is literally precious. 
This is an abuse which demands a drastic remedy. But 
there are other important factors too, such as the concen- 
tration of immense volumes of traffic upon far too few main 
thoroughfares, the mixture of fast and slow vehicles on the 
same roads, and the dearth of bridges over the Thames, for 
which neither the tramways nor the omnibuses are to blame 
—they form. parts of that most inefficient and most mis- 
governed system of chaos which goes to make up the London 
transport “ facilities.” The root question is not ''tram- 
cars ог omnibuses’’—it is vastly broader and more funda- 
mental than that. We trust that the new transport 
authority will soon tackle this most important and complex 
problem, on enlightened lines, and without prejudice. 

Let us turn now to the simple issue between the car and 
the 'bus, quite apart from any consideration of London's 
troubles. What data ou the subject are available? In 
September last Mr. Fearnley, manager of the Sheffield tram- 
ways and motor-omnibuses, supplied from several years” 
experience all the figures that are needed. 

He showed that at least twice as many ‘buses as 
cars would be required to give the same service in 
fine weather, and three times as many in foul weather ; 
that the cost of running motor-'buses, per passenger, 
was three times as much as that of tramcars; the 
capital charges were 12 per cent. greater, and the 
total costs per passenger were 2°76 times as much as for 
the tramcar, while the average fare charged was 2'3 times 
as much on the omnibuses as on the cars. The high 
capital charges are significant ; although a fleet of motor- 
"buses costs far less than a tramway undertaking, the life of 
the plant is far shorter, so that, as Mr. Fearnley points out, 
the annual capital charges for the 'bus are uctually the greater 
and (Aet without allowing for the upkeep of the roads. Now, 
in reckoning the cost, it is imperatively necessary to take 
the cost of maintenance of the roadway into account, and 
the construction of the improved roads that are required 
would be very expensive, so that the total annual costs 
chargeable to the omnibus services would be at least double 
those of the tramway, thus further increasing the cost to 
the undertaking and to the passenger. The substitution of 
"buses for cars would increase the demand for liquid fuel, 
which is already at an exorbitant price, and does not tend 
downwards. 

The proposition to replace the tramways by motor-’buses, 
therefore; will not bear examination from the commercial 
point of view. As for providing cheap transport for work- 


men, who, by the way, do not now require thus subsidising, 
it is out of the question. 

We note that our contemporary The Engineer, while 
criticising the L. C. C. tramway clem does not suggest 
that the motor-omnibus affords a solution to the traffic 
problem ; it proposes the construction of additional tube 
railways. 

What is really wanted for London is a new authority, 
armed with full powers to deal with all the transport 
services of the whole of the metropolitan area. 


ONE of the first attempts to form a 

5 scheme under the new Bill is that 
which has been put forward by the London 

municipal undertakings to cover the area of Greater London. 
Up to the present, details are not forthcoming, but a résume 
of the main lines of the scheme has been published. The 


scheme follows broadly the lines of the report issued by a 
conference of the same authorities in December, 1918, which 
was dealt with in our pages at the time. Ав a constructive 
scheme it is & mere skeleton. The assumption on which 
it proceeds is that the electrical needs of (Greater 
London can for the present be met by the existing generating 
stations by developing them to their full capacity, and 
interconnecting them. The central District Authority 
to be set up does not apparently intend to purchase generat- 
ing stations to any extent, if at all. The District Authority 
will have under it four Divisional Boards," whose duty 
will be “the practical supervision of electricity in their 
areas.” Whether this means that their functions are merely 
regulative, or whether they will be an effective trading 
body with plant of their own, is not clear. As regards the 
provision of new super-stations, the scheme apparently does 
not anticipate doing anything in this direction immediately ; 
it seems to betray some diffidence in committing itself to 
big turbo-alternators, in view of the possibility of something 
new coming along in the future and supplanting them. 
The report is very vague as to how the company under- 
takings are to work in with the scheme. Under the new 
Bill the companies can retain the distributing parts of their 
undertakings until 1931, and must then either be left to 
continue or else bought out. It is the heavy amount 
required for expropriation, independently of the exact time 
when purchase takes place, which has always been one of 
the insoluble factors in the problem, and the present proposi- 
tion leaves the matter still open. The relation of the central 
control authority proposed in the scheme to the adminis- 
tration provided under the Bill is obscure, and it is 
difticult to see how by merely interconnecting the existing 
generating stations, the supply to London is to be radically 
cheapened and made abundant ” in the broad sense of the 
Bill. 

The present skeleton report will, one would imagine, 
have to be radically amended before the Electricity Com- 
missioners will consent even to consider it. The Electricity 
Commissioners will undoubtedly require that whatever 
schemes are brought forward, they must stick to the one 
object of bettering supply, and whether municipal or com- 
pany in origin, must be free from all taint of party 
prejudices, which, after all, have no bearing on the 
immediate issue. 


THE effect of wage advances on the 
prices of finished goods has been more 
assiduously considered duriog the period 
that has elapsed since the commencement of the war than 
at any other time of which the history exists, and the question 
has been investigated and discussed by a greater number cf 
people. It has not always been those who have devoted the 
most careful thought to the subject who have been the 
most vocal in advocating some solution of the difficultier, 
or panacea for the woes, of a distressed world. It is even 
yet impossible to fix up contracts for the supply of 
engineering products without some flexible price clause, 


Prices and 
Wages. 
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providing that the contract price shall be adjusted by 
some percentage for every shilling per week by which the 
rates of various kinds of labour may be altered by the 
mutual agreement of the parties concerned, and that extras 
for raw material shall ve passed on. 

It may, we suppose, be granted that, if the same class of 
article is produced by the same methods in approximately 
constant quantities, the cost of the finished article will be 
dependent, absolutely, on certain definite factors, of which 
the cost of labour is one. The old-fashioned commercial 
man then says to himself, or, more probably, proclaims 
noisily from the housetops: If I double my output, the 
price will be the same, because labour coststhesame, Until 
wages fall I cannot produce more cheaply.” But this is 
all nonsense—if we had dipped our pen in Lord Fisher’s 
ink, we should have strengthened the expression. 

It must come to be realised by even the most obdurate, 
wooden-headed, and lethargic of manufacturers that the 
way to increase output is not by the application of more 
manual labour, but by the application of more brains, their 
own included. Difficult as this may seem, it is the only 
method by which we can go ahead. 

It is by the increase of standardisation, the elimination 
of little fancy freaks in construction, the application of 
brains to design, and of labour-saving machinery and 
devices to manufacture, that cheapness will be obtained ; 
and until goods can be produced cheaply it is useless to 
produce many of them. Manufacturers must do their 
share, and many of them have already done much; 
but customers also have their duty to perform. We 
indicated in May last one way in which the customer 
could help, viz., by using as far as possible the standard 
specifications of the British Engineering Standards Associa- 
tion, and we have lately learned with pleasure that some 
considerable degree of progress has since been made in this 
diréction with regard to electrical machinery. 

If the users and designers of machinery can agree to 
facilitate manufacture in this way, the clear advantage 
follows that the same amount of labour will be able to turn 
out more machinery. What is true of machinery is true, 
mutatis mutandis, of other things. The important truth 
is thus brought out that the cost of labour is not a constant, 
invariable factor in the cost of the finished article, and it 
is a fallacy to suppose that the reduction of wages is an 
essential preliminary to the increase of production, the 
reduction of prices, and the diminution of the cost of living. 
Prices can and must go down; wages may do otherwise. 
By this means the standard of living of all classes of the 
community will be advanced, and it is the duty of all 
classes and individuals in the community to do their 
utmost to achieve this end. 


IT is difficult to understand German 
reports concerning the situation of trade 
in that country, but we cannot refrain 
from referring to statements made by the chairman of the 
Rheydt Cable Works Co. at the annual meeting on 
November 4th. The chairman stated that the works had 
raw materials on hand which would last the company for 
months forward, the only anxiety being that relating to the 
supply of coal. During the four weeks previous to the day 
of the meeting, one-half of the works had to remain idle 
owing to the lack of coal, and not a single kilowatt-hour of 
energy was obtainable. The available funds had been 
drawn upon so largely since the end of June tbat the com- 
pany would have to procure credit at the bank in a few 
months if present conditions were to continue. If all the 
orders could be turned out they would occupy the company 
for nearly. eight months; but a large stock of. orders on 
hand meant nothing. All works,” the chairman added, 
were full of orders * right up to the roof," but were unable 
to effect delivery owing to the conditions connected with 
the coal famine; and the hope was expressed that the 
workmen would soon understand that it was impossible to 
manage with the eight-hour day. The coal problem 
appears to be not so much a question ,of production— 
because the output has been increased recently with the 
employment of more men at the pits—as a matter of 
transport on the railways, and in order to afford some 


Orders on Hand 
in Germany. 


measure of relief, all the passenger-train services through- 
out the country have been suspended for a period of 10 
days, which will expire to-morrow. 


THE new session of the Institution is 
now fairly under way, and an attractive 
programme of subjects for papers and 


The LE.E. 
Meetings. 


discussions has been issued, showing that the proceedings at 


the various Centres will be full of interest and instruction. 
Unfortunately, the Institution headquarters is not yet 
available to the members, but we believe they will not have 
to wait much longer for their reinstatement, an event 
which will be welcomed with profound satisfaction. It 
will be noted that the “informal meetings” inaugurated 
by Mr. Wordingham will commence in future at 7 o'clock, 
a change to an earlier hour which we advocated from the 
first, and we trust that this will add to their popularity. 


The programme for these meetings, however, has undergone 


a change which we should hardly consider desirable. Whereas 
last year the subjects for discussion were, in the main, of a 
technical or industrial character, the first three meetings 
this session are to be devoted respectively fo engineering 
advertising, labour, and the functions of a trade journal. 
We have consistently urged that the Institution should 
not confine its attention strictly to technical and scientific 
subjects, but we must confess that such a programme as 
this strikes us as, to say the least, eccentric. We under- 
stand that the management of these meetings is in the 
hands of a committee of the junior members, and, of course, 
if they like to discuss this sort of thing, there is no reason 
why they should not do so; but do they? We fear that 
the choice of subjects must be regarded rather as an indica- 
tion of a poverty of ideas, a dernier ressort, and that 
impression is strengthened by the fact that each of these 
discussions is to be opened by a member of the Committee. 
Such an arrangement was excusable at the inauguration of 
the scheme, but is it to become an established practice ? 
In the best interests of the scheme, it is to be hoped that 
more life will be infused into it, and that attractive 
subjects will be chosen for the remaining meetings of the 
session. 


IT is interesting to observe the changes 


Gas and Hyglene. that take place in the policy and articles 


of faith of the advocates of the use of gas in place of elec- 


tricity, as the occasion arises. Not many years ago we were 
told that gas lighting was hygienically preferable to electric 
lighting, because it inherently necessitated good ventilation 
of living rooms; that the hot gases arising from gas lamps 
went through the ceiling (presumably into the room above), 
and in so doing deposited on the plaster the microbes 
killed by passage through the flame, thus blackening the 
ceiling, to the great benefit of the residents. What advan- 
tage the latter derived from the destruction of book- 
bindings and the disfigurement of decorations generally, we 
do not know, but we fully agree that gas lighting teaches 
one to appreciate the value of good ventilation, while gas- 
heating simply compels one to adopt it. The argument 
with respect to electric lighting was that as the latter gave 
off no noxious fumes, one did not trouble to provide for 
ventilation, and, consequently, suffered in health. 

However, the gas experts have changed all that. Dr. 
Rideal has carried out an inquiry into the “alleged” 
hygienic superiority of electric over gas light, with the 
result that we are now assured that in & room carefully 
deprived of ventilation, there was no noticeable difference 
as regards the composition and temperature of the air, 
whether gas or electric light was used. Experiments 
carried out on men confined in crowded and ill-ventilated 
rooms lit either with gas or electricity showed negative 
results as regards the illuminants, the effects of heat, 
carbonic acid, and moisture present in the atmosphere being 
due to the persons themselves, and not to the illuminants. 
Result—a draw. But we used to be told that gas was 
superior—now it is struggling to maintain that it is ло? 
inferior. 

After all, is any test necessary ? Those who have tried 
both have no doubt on the subject whatever. 
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SPECIALISATION: HOW THE WORKER IS AFFECTED. 


— 


By 


TRE workers of the country are somewhat apprehensive with 
regard to the virtual control of the electrical industry by 
the huge combines which have recently been formed, and 
not a few are of the opinion that the worker stands to lose; 
that should he have the misfortune to fall foul of one of the 
firms inside the ring, his chances of obtaining employment 
with another of the amalgamated firms will be very remote. 
The writer of the present article is not of this opinion, but 
that the result will not be altogether to the worker's 
advantage is a point which may be discussed in this article. 

It will be observed that each electrical ring is composed 
of a certain number of firms, each of which, in the past, 
was interested in a number of different lines of manufacture. 
These firms competed against each other, both in home and 
in foreign markets, and the first result of amalgamation 
will be that this competition will cease. Instead of the 
competition of individual firms, therefore, the competition 
will be between the various groups of firms, J. e., the 
combines. 

This in itself will not affect the worker, except that, as 
& consequence, smaller firms outside the combines may find 
it difficult to compete, on account of the advantages that 
the firms inside the combines should enjoy. For the object 
of the combine is to produce economically, by consolidating 
the organisations of its various unite, and by sec*ionising 
the various products to the best advantage. This means 
that a certain class of manufacture will be handled by the 
firm possessing the equipment most suitable for its production, 
and thus prevent overlapping. 

In this respect, therefore, instead of a firm interesting 
itself in 20 or 30 different lines of manufacture, it will 
now only be concerned with, perhaps, three or four; and 
whereas, in the past, it had to compete with 100 other 
firms for orders in connection with any one of the lines in 
which it was interested, to-day it competes with the specific 
firms in the other combines entrusted with the production 
of similar lines of manufacture. In addition, it must, 
of course, compete with firms outside the various com- 
bines, but the inference is that the resources it has at 
its disposal are such as will enable it to regard firms 
engaged in a similar line of manufacture, linked up in the 
other combines, as its only serious rivals. 

Assuming this to be the case, then it becomes a matter of 
competitive organisation between the various combines, and 
it is in this respect that the worker has need to be concerned. 
The term ** worker" is here used in its broad sense, as it is 
intended to denote every person working, either for a salary 
or a wage, from the works manager downwards. It is too 
often assumed that a “ worker” ів a man who works with 
his hands, the brain worker being excluded from this 
category, but the plain fact is that, although % workers 
are affected (or will be) by the stupendous changes taking 
place, it is the brain worker who has the greater need to 
feel apprehensive. : 

We are fast approaching the time when the only thing 
that counts in industry will be efficiency, and the standard 
of efficiency demanded will be considerably higher than in 
the past. It is a melancholy fact that, at the present time, 
‘the proportion of really efficient men is deplorably low, 
and this especially applies to the higher positions in the 
industrial world. That this is true may be gauged by the 
fact that at the present time we are bemoaning our lot, and 
crying out that the “worker,” J.., the manual worker, is 
letting us down, and is not producing in 47 hours what he 
used to produce in 54. And if that is indeed the case, who 
is really at fault? — Did we seriously expect that, without 
asingle change in our works system, without the intro- 
duction of more economical methods of production —with- 
out, in fact, an efficient organisation—the worker could 
possibly make up that seven-hour loss each week? If we 
did think that, then indeed we are-in need of an efficiency 
course, or else suitable candidates for a mental institution. 

That a proportionate gain is made manifest consequent 
upon the diminutidn of fatigue is readily admitted; but for 
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the rest, the onus is upon the employer to adopt such 
measures as will result in economical production, and conse- 
quently increased output. This is only logical, and it 
appears that the electrical industry has grasped this 
essential, and that the formation of the combine is in 
accordance with this policy. 

But the object of this article is to discuss the effect this 
organising will have upon the worker—whether it will be 
to his advantage, or the reverse. In the first place, it is 
taken for granted that if no business is forthcoming, then 
there is no necessity to utilise labour; that the greater the 
increase of business, the greater the demand for labour. If, 
then, the primary business of the combine is to get more 
orders, even if to do so more economical production is 
essential, it appears, on the surface, that the worker benefits, 
inasmuch as, the greater amount of business secured, the 
greater will be the demand for his labour. 

That seems quite satisfactory so far as the industrial 
population, as a whole, is concerned ; but the question which 
arises is, How will the individual worker fare?” We 
have not yet advanced so far along the road of Socialism as 
to call all men equal, or even to speak of them collectively, 
so for the moment the worker is an individual considering, 
in the first instance, himself. But, although an individual, 
he can, for the purposes of illustration, be classified with a 
certain group, and in this connection, therefore, it is here 
proposed to divide the workers into two groups—the 
“ ambitious " and the ** plodders." 

To take the plodders first, their case is not so bad as that 
of their ambitious brothers, and yet it is possible, under the 
new conditions, for their future state to be worse than- the 
present. To classify a worker as a plodder does not mean 
to label him a * dud," for many of the plodders, given the 
opportunity, could greatly outshine many of the so-called 
geniuses. Many a man remains a plodder through no fault 
of his own, on account of domestic troubles and other things 
not directly connected with industry. Others remain 
plodders because they have not been given any opportunity, 
not realising that opportunities are rarely given, and have 
to be sought for, and the fact remains that the great 
majority of the workers are ** plodders." 

The **plodders" do not draw their associates from any 
specific branch of industry, for they will be found among 
the labourers of the factory, the mechanics, the clerks, heads 
of departments, and even works managers. It does not 
follow that because a mau has reached the latter position 
he is not a plodder, for unless he is still striving and 
scheming and educating himself to cope efficiently with his 
ever-increasing responsibilities, it cannot be said that he is 
eligible to class himself among the ambitious. 

It is the plodder who, in one way or another, has managed 
to get above the lowest rung of the ladder, who will be in 
grave danger at the dawn of the era of scientific organisa- 
tion, for his hold is so precarious that very little effort will 
be required to dislodge him. There will be no room for 
the inefficient works manager or departmental head, for the 
position that he occupies will be wanted for one who is 
efficient, who has been educated in modern methods, and is 
competent to discharge the obligations that the position 
must necessarily entail. Thus shall we see, in one respect, 
at least, that the plodder does not stand to benefit by the 
introduction of economical organisation. 

With the great mass of manual workers, the position is 
somewhat different, though even here the “dud” will not 
find a plece. Repeating, for the moment, that a plodder 
does not necessarily mean a dud, the point to be considered 
is the ultimate effect that the organising will have upon the 
efficient manual worker. In this connection reference must 
be made to the aims of the combine, which result in the 
concentration on a specific manufacture in a certain 
factory. . | | ‚ 

Sectionising may be said to be the order of the day, and it 
is safe to assume that the aim of the management will be 
in the direction of mass production. For this..to be 
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successful, it will be necessary for every operation to be 
performed by a specialist, and this means that the training 
of the operator will be within such narrow limita as to 
preclude the possibility of his adaptability to anything out- 
side the specific task with which he is entrusted. At the 
present time we hear machine shop operators call themselves 
"engineers," although it is a well-known fact that they 
cannot with justice lay claim to that title. "They are 
mechanics, and may with perfect truth be termed turners 
and millers, but in a short time it is doubtful whether they 
will really have any claim to these titles, for such will be 
the concentration that the operator will specialise upon a 
specific operation in connection with a certain component 
part, and thus in a short time be incapable of efficiently 
performing a similar operation in connection with a different 
component. 

It may be that this is anticipating, and it may be regarded 
as an exaggeration, but the fact remains that sectionising is 
rapidly developing. Such a state of affairs must necessarily 
increase production, and at the same time lower costs, whilst 
the operator would undoubtedly benefit by reason of high 
wages. Whether the latter factor will compensate him for 
his impaired general usefulness is a moot point. Whilst he 
is in employment he will certainly benefit, but when he is 
discharged, what then? He is a specialist in one direction, 
but what are his chances of finding another job for which 
his peculiar talents are suitable? As a turner, he can get 
a job in any factory as such, but as a specialised A.C. motor- 
shaft turner his chances are more remote. Still, in this 
connection we are dealing with the plodder, and, as such, 
with plenty of work and high wages, the necessity for him 
to seek work elsewhere should not arise. 

With the ambitious worker the same effect, to a certain 
extent, will follow, for it will be the specialist who will be 
in demand. It is difficult to see, from this standpoint, 
precisely what qualifications the works manager of the future 
must possess, whilst in regard to departmental heads, must 
we assume that under specialisation these, as such, will not 
be required? And if the machine shop should cease to exist, 
and in its place appear the turning, milling, gear-cutting 
and drilling departments, the personne! of each consisting of 
specialised experts, what qualification will be necessary in 
the supervision of any one of these departments ? 


The whole presents a very pretty problem, and again talk 
of undue anticipation must not blind us to the fact that 
there is a very strong tendency in this direction, and that, 
a8 a consequence, the ambitious worker will find his general 
usefulness impaired. He will be a superman within 
narrowly defined limite, but, outside his specialisation, he 
will be worse than useless. A works manager's qualifications 
at the present time include mechanical proficiency as well as 
organising and administrative ability, but how, under the 
new scheme of things, will he get the necessary training to 
qualify for such a position ? | 

It must be admitted that in order to increase production 
it is necessary to concentrate, and, consequently, specialise : 
but while this is true, it is certain that, individually, the 
worker must suffer. It cannot be argued that any of 
Ford's specialised workers could come over to this country 
and compete in the factories with our own workers. "They 
serve their purpose where they are at present employed, and 
draw wages which excite the envy of their British brothers. 


But where, undcr such a scheme, is that great factor which 


plays such a potent part in industry—initiative ? Surely 
it must be stifled. 

It will, perhaps, be said that the initiative is in the 
hands of the leaders—the directors—and that, seeing that 
increased production is the factor upon which success and 
prosperity (for the worker and also the community at large) 
depend, initiative is the rightful prerogative of directors. 
Assuming for the moment that this is correct, may it not 
be argued that the men who are directing operations to-day 


are not specialists, only in the sense that their general and. 


wide experience in most matters affecting industry has fitted 
them for the positions they now occupy ? 
These men will not live for ever, and when they are gone, 


who will replace them? The specialists whom they them-: 


selves have trained within such narrow limits? If so, 
what can be the result? Is it not conceivable that the 
future state of industry will be worse than the present, and 
that we may have to fall back upon the methods in vogue 
20 years previously? We must specialise, but we still must 
use common sense, and adopt scientific management on broad 
lines. Unless we do, it is certain that the worker will 
suffer, and ultimately the whole industry will suffer 
also. 


THE INTERNATIONAL MOTOR-CAR EXHIBITION. 
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Tue 13th International Motor-car Exhibition was 
opened at Olympia, W., on November 7th, and will 
remain open from 10 a.m. to 10 p.m. daily until to- 
morrow. The show is strictly for pleasure cars, cycles 
and commercial vehicles being barred, and one may 
search in vain for the once familiar red Mercedes 
and big Benz cars. They are not to be found. Ger- 
man and Austrian cars have been banned from all 
Allied shows by international consent. At the 
International Exhibition recently held at the Grand 
Palais, Paris, British makers did not do themselves 
justice, and for that matter neither did the American 
hrms. There were few exhibitors of either country; 
the combined exhibits of Great Britain and the 
U.S.A. were not equal in number to the French ex- 
hibits announced for London. — At the Paris show 
several electric vehicles were on view, and for the 
most part it was apparent an attempt had been made 
to conform, so far as outward appearance goes, to 
orthodox motor-car practice; the Alba, for instance, 
wherein the motor was located amidships in the 
chassis, driving thence by shaft to a worm-driven 
axle. For an electric town carriage this car should 
prove popular. The greatest use of electricity was 
among the accessory exhibits, and the lamp makers 
are producing some very artistic specimens of their 
work. 

There are over 350 exhibitors in the Olympia cata- 
logue, and since the last show, in I913, there have 
been some 40 newcomers to the field now covered by 


British motor manufacture. In the Main Hall, 
which is devoted to motor-car exhibits, there are 111 
exhibitors divided between seven countries as fol- 
lows: — Great Britain, 67; France, 24; America, 12; 
Italy, 3; Spain, 2; Holland, 2; and Belgium, 1. Of 
the British. exhibitors a fair number appear to be 
newcomers; the French are mostly familiar names, 
while there are new names amongst the U.S.A. ex- 
hibitors. A feature of the show is the number of 
cars exhibited by British firms whose names were 
unfamiliar in the motor trade prior to the war. They 
are mostly recruits to the motoring industry from 
aeroplane and munition works, 

Altogether there are 200 odd new models of 
chassis and complete cars exhibited, of which only 
about 25 cars are without self-starters. While there 
has been an interval of six years since the last show 
it cannot be said that the exhibition really represents 
six years’ progress in motor-car engineering. Of 
the seven countries exhibiting live have been at war, 
and manufacturers have had their attention diverted 
from their normal work. As far as it is possible to 
judge from a brief survey, the principal changes in 
construction appear to be: almost universal adop- 


tion of electric lighting and electric self-starters; 


construction of engine and gear box as one unit; 
increasing number of six-cvlinder models; improved 
springing of cantilever type; 4-wheel braking; im- 
proved coachwork; greater accessibility; and greater 
weight reduction. 

One very important feature that is evident is the 
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triumph of the metallurgists. The saving in weight 
of some chassis, compared with 1913 and 1914 
models, amounts to as much as 20 per cent. without 
loss in strength of the metal. This is a result 
of the experience gained in connection with the 
building of aeroplane engines during the war. One 
engine, rated at 40 H.P., is in appearance practically 
the same as the pre-war model, but is claimed to be 
actually 2 cwt. less in weight. Another firm has 
gone even further and has adopted what amounts 
to an aeroplane engine. The chief claim for this 


radial, air-cooled engine is in respect of lightness. 


Weight is saved by the elimination of radiator and 
water jackets, and by the arrangement of the 
cylinders a shorter and lighter crankshaft is used. 
Other advantages of decreased weight will be 
apparent. France is exhibiting a chassis for which 
remarkable claims are made; it is stated that the 
8-cylinder engine is so flexible that the car can be 
accelerated from 5 to 50 M.P.H. on top speed within 
IS seconds; that with the 4-wheel system of brakes 
the car when travelling at 50 м.р.н. can be brought 
to a standstill in 10 yards without any noticeable 
jolt; also that there is no undue vibration when the 
engine run free is accelerated up to 2,000 R.P.M. 
These claims, if justified, will certainly give the car 
a high reputation. Other foreigners of interest and 
distinction are the 12-cylinder Lancia and the won- 
derful new Hispano-Suiza, an automobile adapta- 
tion of the famous aero engine. 

Incidentally, both the Talbot-Darracq and the 
Hispano-Suiza have boldly dispensed with the use of 
a magneto. Of what might be termed the cheaper 
family type of car one British model boasts ап 
electric self-starter, and is comparable in price to 
the American Ford. 

In both the car and accessories sections revela- 
tion of well-kept secrets is looked for. These will 
demonstrate that the British manufacturer has made 
good progress considering the difficulties that have 
been encountered since the armistice. In the manu- 
facture of spark plugs, carburetters, lighting sets, 
self-starters, magnetos, and other components of the 
modern car, England is by no means behind the 
times. 

(To be continued.) 


A NON-RADIATING WIRELESS RECEIVING 
CIRCUIT FOR THE RECEPTION 
OF DAMPED AND UNDAMPED WAVES. 


By JOHN SCOTT-TAGGART. 


THE great increase in the number of transmitting 
stations employing continuous waves has made it 
desirable to employ wireless receiving circuits which 
are capable of detecting both damped and undamped 
waves, as may be desired. Many modern self- 
heterodyne vacuum-tube receiving circuits, however, 
possess a serious disadvantage in that they radiate 
from the aerial a steady stream of feeble con- 
tinuous waves which interfere with other continuous- 
wave receiving stations within a few miles' radius. 
о serious is this defect that future radiotelegraphic 
legislation will probably forbid the use of such cir- 
cuits. The present writer has effectively overcome 
ihe difficulty, and incidentally also obtained a greatly 
increased efficiency, by the use of a special vacuum 
tube. A simpler arrangement, however, is presented 
here, and has been designed by the writer for general 
wireless reception. 

The circuital arrangement is shown in the accom- 
panying figure. The aerial circuit contains a variable 
inductance Lı, shunted by or connected in series with 
a variable condenser с, of about 0.01 mfd. capacity. 
The closed receiving circuit consists of a variable 
inductance L: shunted by a condenser c,, also having 


a capacity of 0.01 mfd. This closed oscillatory cir- 
cuit is connected across the grid c; and filament of 
the first three-electrode vacuum tube. А cell в, 
may be used to give the grid a small negative poten- 
tial, and thus lessen grid currents which are liable 
to cause rectification and damping. The plate circuit 
of the first vacuum tube contains the battery H and 
either the high non-inductive resistance в, (of about 
80,000 ohms), or the variable oscillatory circuit Ls 
Cs, according to the position of the two-way switch 
s. During reception, the high-frequency potentials 
across Ri Or Ls Cs are impressed on the grid с, of 
the second vacuum tube through the. condenser c. 
of about 0.0003 míd. capacity. The chief object of 
this condenser is to insulate the grid с, from the 
battery н, which would otherwise give the grid a 
very high positive potential. The second valve acts 
as a rectifier on the cumulative leakv-grid principle, 
the charge on с, leaking away through R., a non- 
inductive resistance of about 4 megohms. The 
resistances Ri and в, may conveniently be fine 
grooves cut on ebonite sheet and filled with 
graphite by rubbing the point of a pencil across 
them. Suitable terminal connections are made at 
the ends of the grooves. 

The plate circuit of the second vacuum tube con- 
tains an aperiodic inductance L. and a pair of high- 
resistance telephones T shunted by a condenser Cs 


NoN-RADIATING RECEIVING CIRCUIT. 


of about 0.001 mfd., which serves to by-pass the 
high-frequency component of the plate current of 
the second tube. The natural frequency of L. should 
be higher than that of the shortest wave-length to 
be received. The variable tapping on H enables the 
potential of the second plate to be adjusted to the 
most suitable value, which will usually be less than 
the voltage of the first plate. To obtain the optimum 
conditions for rectification, the filament current of 
the second valve is adjusted by means of a rheostat 
Rs Of about 5 ohms resistance. 

The operation of the arrangement is briefly as 
follows: When the switch s is over to the left, the 
resistance Ri is brought into action, and the oscilla- 
tory circuit Ls С, is isolated. The device is now 
suitable for receiving damped waves, the only tun- 
ing required being that of the aerial and closed 
receiving circuits. It is consequently very suitable 
as a ‘‘stand-by’’ arrangement for ‘‘ picking-up ” 
signals. The switch s is now moved over to the 
right, and the oscillatory circuit L, c, is tuned to 
give the best results. The coil L. is now brought 
near to L. and the coupling tightened to produce 
retroactive amplification. With s to the right, con- 
tinuous waves may be received by tightening the 
coupling between L. and L, still further until self- 
oscillation in the second vacuum tube takes place. 
The frequency of these locally-produced oscillations 
may be varied by adjusting c; and Ls. It will be 
readily seen that the first vacuum tube will allow 
received continuous waves to pass inwards while 
preventing the locally-generated oscillations from 
passing out to the aerial. 
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The oscillatory circuit L. c: should, of course, be 
kept as far away as possible from the aerial and 
closed receiving circuits. 

We thus obtain an efficient arrangement for receiv- 
ing both continuous-wave and ‘“‘ spark” signals, 
which is capable of speedy adjustment, and which 
does not radiate waves while in operation. 


THE NEW CABLE STANDARDS. 
By DONALD SMEATON MUNRO, M. I. E. E. 


THE newly issued standards are in many ways a dis- 


tinct improvement upon the old methods of naming 


electrical conductors. 

Those who are daily making use of the smaller 
cables will, for a time, use the new standards like a 
foreign language—translating each given dimension 
into the old familiar designations to obtain their 
mental picture of the size of a cable core. But as 
they become familiar with the new nomenclature this 
habit will cease. 

It seems to the writer that it would be of much 
practical utility if the new series of round-wire 
gauges, now urgently required for the 12 standard 
sizes (including heavy and light flexible), were 
graduated in square mils. ‘These would be more 
easily written and remembered. That is to say, be- 
ginning at I square mil instead of .001 square inch. 

The diameter in mils might also be given for each 
of the twelve or the diameter measurements could 
preferably be left for the ordinary micrometer. 

It would make for simplicity indeed if the new 
set of round-wires were designated in square mils 
with no allusion to diameters. The latter, being 
lineal figures, only increase the chance of error. 
There is not much fear of confusion with the 
American circular mils. 

The working electrician would soon learn to 
identify his cables with the square mils in column 1 
of the accompanying table. Let him learn also as a 
useful unit figure the ohms, and the weight, for a 
copper conductor 1 sq. mil in area and 1 ft. (or 100 
in. or 1,000 yards) inlength. When then he wishes to 
know the approximate weight of any cable, he has 
only to multiply its area in sq. mils by his unit of 
weight, and by the total length. Or if he desires to 
find the resistance, he divides his unit of resistance 
by the sq: mils and multiplies by the total length. 

These little advantages are not to be despised. 
There may be some good reason why this course 
was not adopted in uie newly issued standard tables. 
and it would be interesting to know what it is. 

Users will greatly appreciate the statements of 
weight, ohms, and prices per 1,000 yards instead of 
per mile. It would have been going too fast if the 
Cable Makers' Association had attempted to intro- 
duce a decimal system of measurement of length at 
this stage; but one can foresee further future con- 
fusion due to this omission. If those who are con- 
sidering the question of a British decimal system are 
agreed not to adopt the French metric standards, 
they would do much good if they would decide upon 
the unit standard of length. 1f it is to be one inch 
let us at once give a name to the 10, 100, 1,000, 
10,000, and 100,000 in. multipliers thereof. Then 
our wire tables could take permanent form, and we 
would avoid a procedure by steps each of which in- 
volves the maximum of disturbance of our mental 
habits. The yard is not likely to be a future British 
measure, and so 1,000 yards ” is itself a passing 
phase, soon to be unlearned. Some of the cable 
makers in the new lists give a column for the dia- 
meter of each wire and another for diameter of the 
strand. Is not this a wrong and therefore confusing 
use of the word ''strand"'? Strand suggests the 
part rather than the whole. 


Attached is a comparative table giving the old 
standards and the new, approximately, as suggested 
above. 


ar ee e OS i i n ERS = ám 


New standard. 


Od standard. 


paee — — — — 
—— — — — 


Approx. nom. 
area in sq. mils 
of complete 
conductor (also 


Number and 
nominal area 
іа sq. mils of 
wires compos- 


Old nominel 
area in sq. mils 
of complete 


Number and 
S. W. gauge of 
wires in con- 


си i ae ing conductor. ductors. " conductor, 
1*0 1/1018 1/20 1'0 
1:5 1/1°521 1/18 & 3/22 1'8 
2:0 3/0°6 30 7/25 2'2 
3:0 3/1'018 3/20 30 
3:0 1/3:217 1/16 3°2 
4'5 7/v°660 722 4˙2 
7˙0 7/1°018 7/213 49 
10:0 771˙521 7/20 70 
14°5 7[2:124 7/18 12˙5 
22˙5 7[3:217 7716 22 ] 
40°0 19/2124 19/18 33°38 
60°0 19/3°217 19/16 60°0 
75:0 19/4°072 19/15 15'0 
100°0 19/5°410 19/14 93 7 
120°0 37/3°217 37/16 116°8 
150°0 37/t°072 87/15 і 150°0 
200°0 3 7/5°4 10 37/14 182°4 
250°0 37/6°790 37/092 250˙0 
300:0 87/8832 37[:104 3000 
400˙0 61/6790 61/092 400°0 
500°0 61/8°332 61/ 104 500°0 
600°0 91/6 790 61/112 6000 
750˙0 91/8˙332 91/101 760°0 
1,000:0 127/8°332 127/ 101 1,0000 


NBW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit ioulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


A Back:Running Brake. 


Mr. R. Humeuries, chief engineer to the Birmingham and 
Midland Tramways Joint Committee, Downing Street, Smeth- 
wick, has designed and protected a brake primarily for the 
above purpose, but which has other virtues, and can be used 
to stop a forward runaway if and when applied from the 
rear end. Fig ЈА shows a truck attachment, fitted on the 
entrance side at the diagonal ends of the car, and shows the 
leading end of a car climbing a grade with the brake dropped 
and trailing, also holding a car from running backwards. 

Fig 18 shows the position taken up if dropped with the 


Fics. 1 A & B.--HumpnHrirs Back-rUNNING BRAKE. 


саг at speed. The dog then assumes a vertical position and 
becomes a powerfül slipper brake, rapidly bringing the car 
to rest; as soon as the car is made to move forward it 
automatically assumes position A” when it can either be 
left trailing or lifted. 

It will be seen that this brake is practically automatic, 
independent of sand, current, muscular effort, electrical con- 
tacts, or condition of rail. The platform attachment is a 
self-locking throw-over handle attached to the dash, and its 
full benefit can be obtained in a moment. A stranded steel 
rope attaches the operating handle to the brake, and the 
latter can operate only on what is for the moment the rear 
end of the car, so that it is “safe.” A safety chain is fitted 
on the dash handle to prevent unauthorised use. 

As a trailing brake in hill climbing, its use is at once ap- 
parent, as it will hold a car at rest on a grade without the 
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hand brake. The car wheels can then at once revolve when 
current is applied. Thanks are due to Mr. Johnson, resident 
engineer, Smethwick, for photographs. 


A New Submersible Electric Pump. 


There are few problems relative to pumping apparatus for 
ship's use that have received greater attention during the war 
than that of the possibility of keeping a ship afloat after she 
has been badly holed by mine or torpedo. It is obvious that 
if & compartment is badly damaged, no pumping apparatus 
would keep the water out. It is, however, quite within the 
range of possibility that the compartments adjacent to those 
damaged may be kept free from water, providing apparatus 
is ready for instant use in such an emergency. Оп several 
occasions, when a ship was mined or torpedoed near shore, 
she could have been beached had it been possible to keep 
the water out of only slightly damaged compartments for a 
few hours. 

The portable electric pumping apparatus here illustrated has 
been specially designed and constructed by Messrs. MERRY- 
WEATHER & SONS, In., Greenwich Road, London, S. E. 10, 
to meet such requirements as necessitated by the conditions 
indicated above. 

At the present time there is probably not a ship of any size 
at sea that is not equipped with an electrical installation for 
lighting purposes, and such vessels as those owned by the 
White Star line, are provided with a special power plant 
earried on the upper deck, entirely separate from the ordinary 
ehip's lighting set in the engine rooin. . This special power 
plant is, we believe, rendered compulsory by the Board of 
Trade to meet the regulations laid down by the Convention for 
the Safety of Life at Sea promulgatéj prior to the war. 

Should the vessel be damaged in the vicinity of the engine 
room, and the dynamos put out of action, the emergency 
plant would come instantly into operation А and provide energy 
for lighting, for operating the ship’s derricks, and for driving 
such a portable pumping apparatus as that which forms the 
subject of this article. 

The Merryweather electric submersible pump, fig. 2, consists 
of a centrifugal pump of the firm’s standard ‘sea salvage type, 
coupled direct to an electric motor carried in an hermetically 
sealed steel cylinder. A special feature of the apparatus is 
an intersepting chamber arranged between the motor and 
pump, forming subject matter for which a patent has been 
applied, and which is designed to prevent any possibility of 
water from the pump chambers finding access to the electnc 
motor. A continuous working test of 48-hours’ duration with 
the pump completely submerged has failed to show the 
slightest leakage of water into the motor cylinder. 

The Merryweather submersible pump can_ be successfully 
operated diract from an ordinary ship's lighting set. The 
pump illustrated, of which a large number is being supplied 
for the new tonnage of the White Star line, has an 8-in. 
diameter suction, and is capable of giving an output of 1,100 
gallons per minute against a head of 35 ft. An overall effi- 
ciency of 75 per cent. has been demonstrated by actual test. 

‘These pumps can be operated when slung vertically or when 
fixed in a horizontal position either on or off the trolley with 


Fra. 2.—MEgBRY WEATHER'S. SUBMERSIBLE ELECTRIC PUMP. | 


which each is supplied. Although these pumps will run suc- 
cessfully when totally submerged, they will run equally well 
when fixed above the water level. 

The possibility of a rapid rise flooding the pumps has neces- 
aitated constructing them in such а manner as to allow of their 
continuous operation under the most adverse circumstances. 

The power-cable connections are, of course, watertight, and 
are arranged with a swivelling nut much in the same manner 
as a standard screwed hose coupling. Each pump is supplied 
with a hand-operated air pump fixed to the carriage for charg- 
ing pump suction when operated from about the water level. 

It will be remembered that Messrs. Merryweather con- 
structed a smaller-size pump on the same lines as those de- 
scribed above as a portable appliance for use on the salvage 
steamer Hercules of the Austro-Hungarian Navy many years 
prior to the war, in addition to the whole of the pumping 
equipment of that salvage bout. A demonstration of the new 
pump, which is approved by the Board of Trade, was made 
recently at Greenwich. 


condensing plant underneath. 


THE FRASER & CHALMERS ERITH WORKS 


AS briefly announced in our last issue, the Press visit to 
the Fraser & Chalmers engineering works at Erith, Kent, 
on the 3rd inst. was a highly successful affair. ‘The inorning 
was spent in an interesting and instructive tour of inspection 
of the works, after which an excellent luncheon was served, 
at which Mr. Hugo Hirst, chairman and managing director 
of the General Electric Co., Ltd., presided. 

Fraser & Chalmers, Ltd., was formed as à public company 
in 1899, with the particular object of constructing works ›п 
this country for the manufacture of machinery for metalli- 
ferous mines and metallurgical works. Work was commenced 
on the building in 1391, finally getting well into running 
order in 1893. The later developmenta of the company 
were in connection with more or less allied lines. The 
General Electric Co., Ltd., took over the works in April, 1918, 
and complete reorganisation from war conditions has now 
been made, with a view to concentration upon the production 
of turbines, turbo-blowers, turbo-compressors, conveying, 
transporting and unloading plant, mining machinery, winding 
engines, gas cleaning plant for blast furnaces, rolling mull 
equipment and general engineering. Considerabie’ extensions 
are being made to the shops. The works cover an area of 
about 18 acres, situated close to the River Thames, within 
14 miles of London, and are within easy reach either by river, 
road or rail of all the principal London goods termini and 
docks. The main offices are adjacent to the shops, and in 
normal times over 2,000 emploves are engaged in the pro- 
duction of finished machinery, aggregating approximately 800 
to 1,000 tons per month. 

The electric power generating station is of up-to-date design 
inasmuch as the whole works are electrically driven. The 
boiler house is equipped with water-tube boilers by Babcock 
& Wilcox, working at 175 lb. per sq. in., fitted with chain 
grates. The coal is fed by an F. & C. belt conveyor into an 
overhead hopper, and it automatically descends by gravity 
into the furnaces of the boilers. The turbine, to which is 
coupled direct a G.E.C. 1,500-kw., 3-phrase, 50-cycle alter- 
nator at 3,000 n.P.M., is of Fraser & Chalmers' manufacture. 
There are two G.E.C. rotary converters, electrically coupled 
in parallel, running at 500 R.P.M., producing р.с. at 440 volts. 
The switchboard and gear was also supplied by the G.E.C. 

The smiths’ shop is well equipped with steam hammers, 
sawing and cutting-off machinery, and is adjacent to the main 
general machine shop; this department has also an oil-fired 
annealing furnace. 

The foundry -is composed of two main bays ` measuring 
360 ft. by 155 ft., and is situated approximately in the centre 
of the works and adjacent to the main railway sidings. The 
entire length of these bays is covered by eix 25-ton electric 
overhead travelling cranes. The department is also well 
equipped with large and small jolt ramming machines and 
pneumatic moulding machines for repetitive work. The 
whole of the sand mixing and other machines are electrically 
driven and Piftin hot air mould-drying machines are also 
installed. The company provides for high grade castings up to 
approximately 35 tons weight. 

The boiler and plate shop has been equipped for the manu- 
facture of boilers, mining. plant, gas-cleaning and conveyor- 
plant structural work, furnaces, &c., and is fitted with pneu- 
matic tools for caulking and riveting in addition to the 
hydraulic presses and riveting installation. It is also equipped 
with oxy-acetylene and electric cutting and welding plant, 
and special machines for dealing with perforated plates and 
tank work, such as large shears, rolls, &c. 

The general engineering shop is arranged for the manu- 
facture of large winding engines and air compressors, both 
steam and electrically driven, also fixed large steam engines 
for mill and. factory driving, and various classes of mining 
machinery and general engineering. It is well equipped with 
overhead cranes up to 25 tons, also large boring, turning, 
planing and slotting machines. Adjacent to this department 
is the works’ tool room. 

The turbine department, designed and fitted for the manu- 
facture of large steam turbines, turbo-blowers and turbo- 
compressors, 18 equipped with boring and turning mills, plan- 
ing machines, lathes, presses—for forcing the shafts into the 
rotors of turbines—balancing machinery, &c. It is the firm’s 
custom to erect and test every machine in this department 
before dispatch. In order to do this satisfactorily a consider- 
able number of test beds have been built with the necessary 
On either side of this shop 
there is a gallery, one of which is entirely devoted to the 
manufacture of blades for turbines, which involves much 
labour and expense, including вресіа! machine tools ара 
methods, jigs, tools, &c. ‘The other gallery is devoted en- 
tirely to the assembling, riveting and finishing of wheels 
for turbines and blowers. Special electrical heating devices 
are installed in this department so as to ensure satisfactory 
riveting of the bands on to the ends of the blades. 

The wood-working department 1з contained in a separate 
block of buildings and comprises the carpenters’ shop, pattern 
shop and storage. The ground floor is occupied by the car- 
penters, on which is installed all machinery such as frame 
saws, planes, morticing and other machines necessary for the 
manufacture of mining and other plant. The pattern shop is 
on the first floor, adjacent to the drawing office. It containa 
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labour-saving devices, such as Wadkin pattern-making ma- 
chine, disk grinder, bund and circular. saws and planing 
machines. In close proximity to this shop is the pattern 
storage, fitted with a very complete arrangement of. racks, 
the whole of which are numbered, and а complete card index 
file is kept of all patterns. The whole of the different work- 
mg departinents are fitted with sprinklers in the event of fire. 

The conveyor and gas-cleaning departments are fitted with 
the necessary tools and machines required for the manufacture 
of belt conveyors, grab transporters, zis-cleaning plant details, 
and idlers for conveyors, the demand for which has necessi- 
tated the building of a new shop adjacent to the existing 
building. 

At a period when the steam turbine was in its elementary 
stage, Messrs. Fraser & Chalhuers decided to develop the 
Rateau impulse type steam turbine, and were the first. British 
firm to take up its manufacture in this country. The present 
production includes the aforementioned type, in standard sizes, 
ranging from 500 KW. to 30,000 KW. per unit, designed for the 
highest steam pressures and superheats, and for every class of 
power production. Мапу special features are embodied in 
design and construction, including F. & C. (patented) mixed 
pressure turbine governing gear. A typical unit now under 
construction for the Glasgow Corporation is а high-pressure 
machine with a normal capacity of 15,000 KW. and overload 
up to 23,500 xw. running at 1,9000 R.P.M., and designed for 
divided flow in the low-pressure stage. 

The General Electric Co., in. connection with the Witton 
works, has unique facilities, and will particularly specialise in 
the manufacture of complete turbo-yenerating plant. 

The manufacture of imming machinery dates back to the 
formation of the company. The Е. & C. inagnetic separator, 
suitable for dealing with feebiy magnetic ores such as wol- 
fram, inonozite, &., is of the improved crossbelt type; 
rheostatic adjustment allows for five different products being 
obtained in a single operation. 

Electricaliy-driven winders employ А.с. and D.C. motor 
drives, direct coupled or geared to parallel or ceylindro-conical 
drums, and in all cases equipped with F. & C. Whitmore 
(patented) brake engine and overwinding device, steam or air 
operated. All types of electrical control are inanufactured at 
the G.E.C. Witton works. 

The original dry gas-leaning plant was started in Ger- 
many in 1912; operations were, however, begun on a small 
scale in this country. In 1914 a large plant was erected at 
the North Lincolnshire Ironworks. ‘Thorough researches 
were undertaken at the works of the North Lincolnshire Iron 
Co., Ltd., and the fact was very soon determined that by cer- 
tain special processes the yield of potash could be increased 
sometimes as much as YUU per cent. It is interesting to re- 
member that during the year 1916 this particular plant was 
the only available source in this country for the potash used 
in the manufacture of optical glass. It 1s estimated that in 
the ordinary course each million tons of pig iron produced 
carries with it potential potash to the extent of from 15,000 
to 30,000 tons, and that 200.000 tons of potash are fed into 
the blast furnaces of England every year. One quarter of 
this total, or 50,000 tons, is volatilised and carried froin the 
furnaces in the shape of gas; four-fifths of this 50,000 tons 
escape into the atmosphere—wasted. 

By the addition of salt to the charge of an ordinary blast 
furnace producing pig iron a chemical change takes place 
which renders inore potash available in the gases that rise 
from the white-hot mass, and increases the amount from 
9 to 80 per cent. 

Apart from potash recovery, the gas itself is of extreme value. 
It can be usd for running power stations and factories, for 
heating purposes at steel works, or for many familiar in- 
dustrial operations, and taking into consideration the number 
of blast furnaces in the country its importance in the national 
scheme for cheap power and economy of coal becomes incal- 
culable. A saving of 40 per cent. in the coal bill of a steel 
works is a very great consideration. 

For the manufacture of dry gas-cleaning equipment in this 
country the F. & C. works, Erith, are the sole licensees. Six 
of their plant are now in full operation, and four of thein 
have had extensions installed. These plants represent a total 
capacity of over 30,000,000 cu. ft. of gas per hour, or about 
35,000 tons of dust per annum, containing at а moderate esti- 
mate twenty-five or thirty per cent. of potash, bringing the 
total potash production up to 9,000 or 10,000 tons each year 
without the introduction of any special process in the fnr- 
naces. By adopting the methods of the North Lincolnshire 
Iron Co. this yield could probably be increased by from 100 
to 200 per cent. 

The value of this new process to the country's welfare was 
fully realised by the Governinent. Twenty complete instal- 
lations of dry gas-cleaning plant were ordered from Fraser & 
Chalmers during the period of hostilities. The recovery. of 
potash is of value not only in the manufacture of fine optical 
glass, but it has uurivalled properties as a fertiliser in agri- 
cultural work. 

The works during the war period were fully occupied on the 
standard lines of turbines and turbo-blowera. The convevor 
department installed plant uct only for Government purposes 
ла this country but also for the Allied Governments. А large 
transporter plaut. was erected at Rouen, another at Dunkirk, 
while а very-large plant was completed for Durban Harbour 
for the shipment of coal for Admiralty and other purposes. 


The extraction of potash from the dust deposit by the dry 
sas-cleaning process provided a means of safeguarding the 
supply of this very necessary article, and the Govern- 
ment Was quick to take control of the manufacture 
and use of such plant. The other staple products of the 
company for mines and metallurgical works were also in 
demand, but entirely apart from standard manufactures a 
large amount of purely war work was successfully undertaken 
for the Admiralty, War Office, Ministry of Munitions, and 
other contractors. This included the erection of Diesel 
engines for the Admiralty, together with the supply of the 
various parts of these engines; a considerable amount of buoy 
work for the Admiralty and Port of London Authority; 
trawler engines for both the British and French Admiralties ; 
pontoon boats, armoured cars, heavy gun parts, shell dies, 
cust-iron chemical shells, the erection and re-conditioning of 
guns and the supplying of parts and fitting up of a number 
of the earliest caterpillar tractors. With the advent of the 
armistice, however, immediate steps were taken to close down 
on any unnecessary work of a purely munition character, and 
Mr shops were speedily transferred from а war to а peace 

11818. : 

Our thanks are due to Mr. Lewis, works manager at Erith, 
and Mr. H. Clifford Palmer for the particulars and illustra- 
tions given above, and also to other members of the staff who 
so courteously conducted the visitors over the works. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Utilisation of By-Products. 


As extensive developinents in the electrical world are fore- 
shadowed in the near future, is it not time our engineering 
experts concentrated their energies on the above subject? 

Clearly, from an economical point of view, a modern віеаш- 
driven power station is a dead loss to the coumunity cou- 
pared to & gas works in the value of its products. Perhaps 
some prejudiced individuals will contradict this. A form 
of engine on the lines of the Still gas engine would, in my 
estimation, ineet the case. 


Economy. 
November 511, 1919. 


The Value of the Rupee: A Warning. 

I notice firms are advertising in your paper for men for 
India. The salaries are given in rupees, and an equivaleut 
is given in £ sterling. ‘This is very misleading. The pur- 
chasing power of the rupee in India has fallen considerably, 
owing to the rise of prices here as elsewhere. Rents have 
risen in many cases 50 per cent., food 2 per cent., servants, 
&c., above the normal. Finns who give this sterling equiva- 
lent must know that the salaries will mostly be spent in 
India and not sent home. 


| Calcutta. 
October 16th, 1919. 


* 


Stopping a Runaway T ramcar. 


With reference to Mr. W. G. Stuart's letter in the 
Notes ” column of the ELECTRICAL REVIEW of October 3lst, 
there are four methods in general use for stopping a tranicar, 
viz.: | 

First method.—By means of the mechanical brake.. 

Second method.—By means of the magnetic or rheostatic 
brake. 

Third method.—By pulling the reversing lever to the re- 
verse. position and applying power to the motors in series, 
thus tending to reverse the direction of rotation of the. motors. 

Fourth. method.-By throwing out the canopy switch or 
circuit breaker and bringing the controller handle to the 
parallel“ position, after it is found that the third method 
falls to act, the reversing lever being still in the reverse 
position. | | 

In using the fourth method it is immaterial whether the 
controller handle is on the first, second, third, or fourth 
notch. The braking effect will be the same in each case, as 
the resistances take no part in the braking action. The 
motors become Series generators in parallel—an ..unstable 
combination -and one overcomes the other, driving it as a 
motor in the reverse direction. | 

When applying tho second, third. or fourth methods the 
mechanical brake should be released, and in -the case of a 
runaway car. or when it is necessary to make ац emergency 
stop, the track should be sanded. | 

The third method will vot act. if the trolley has left the 
wire, and it is then only necesaarv to bring the controller 
handle over to the '' parallel" position. 


E 
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Mr. Stuart states that the fourth method will work if the 
wheels have left the track. I am afraid that in this case 
nothing less than a substantial stone house, or its equivalent, 
will have much effect if the car is travelling with any speed. 

J. R. Fletcher, A. M. I. E. E. 


Hamilton, 
November oth, 1919. 


Speeding-up of an Induction Motor. 


I had installed about 12 months ago а 40-H. P., 400 volt, 
50 cycle, slip ring, induction motor, and until a few weeks 
ано it worked satisfactorily. It then suddenly increased its 
speed by about 20 per cent., and nearly wrecked the machine 
to which 1t was belt coupled. 

This motor is supplied from the Corporation mains, but 
no other motor fed by the same feeder shows any signs of 
speeding up. Could any reader kindly explain the behaviour 
of this motor, or state any similar case that has come to his 
notice? 

Eventually we had to fit a smaller pulley to the motor 
shaft, to reduce the drive to its original speed. 'The motor 
has never even blown a fuse, or tripped the control breaker, 
and I think this is rather an unusual case. 

Puzzled. 


November 8th, 1919. 


Coil Ignition v. Magneto Ignition. 


I read with much interest the article on the above subject 
which appeared in your last week’s edition. 

The writer asserts that col ignition is now to be pre- 
ferred to the magneto, and goes on to give six very good 
reasons in support of his contention. They certainly read well 
on paper. 

He then refers to the Remy being fitted to a certain 
aero engine which was originally designed for two magnetos. 

I happen to have had quite а considerable amount of ex- 
perience with the engine referred to, both at home and over- 
seas. I must say that the Кешу proved most unsatisfactory, 
and was never to be relied upon. It certainly never replaced 
the magneto, which was always reverted to (although con- 
trary to orders) by squadrons overseas when thev could pro- 
cure the necessary L.H. magneto, coupling, &e. I might also 
mention that our losses with this particular engine and 
ignition were always very high, and much above those with 
the engine and magneto which superseded it in the same 
machine. ‘The engine in question was a six-cylinder vertical 
type, water cooled, and developed about 240 H. p., and natur- 
ally had a very large bore and stroke and very high compres- 
sion. If when testing the magneto were cut out and the 
Remy allowed to “function” alone, the engine immediately 
commenced “ staggering," and very often evlinders would cut- 
out. This was particularly noticeable when the sparking 
plugs had seen a little service, which, of course, was the case 
when a machine was well over the enemy's lines, a matter 
of a few hours’ flying. 

The cause of this failure, I believe, was the fact that the 
intensity of the Remy spark under compression was poor, 
and nothing compared to the magneto. Possibly the very 
high compression of this engine would account for a lot. 

The writer then refers to the Iibertv engine, with its 
similar coil ignition. I had verv little experience with this 
engine, but one of the first to reach this country came into 
my hands. The first trouble we had, which occurred after 
about a day, was ignition trouble. 

From my experience, of aero engines at least, T can safelv 
sav that coll ignition does not vet equal the magneto, 
although I certainly believe it has a future. 


C. G. M., A. M. I. E. E. 
Tate Warrant Officer (E.). R. N. A. S. 
London, S. W., November Sth, 1919. 


New Standards for Cables. 


Permit me to comment briefly on Mr. Geo. T. Smith's letter 
in this week's ELECTRICAL, REVIEW. 

Taking his remarks seriatim, surelv he does the non- 
technical customer a little less than justice. Tf this individual 
has enough technical knowledge to specify anv size of con- 
ductor to be used in his installation, he will certainly know 
that .029 is less than .036, in the same wav that he knows 
ith of a vard is less than J vard. Sizes are quoted in actual 
diameter quite as frequently as in S. W. G., and it will cer- 
tainly be less confusing when everybody can “think” in 
actual diameters. The S.W.G. is, after all, only an actual 
diameter with another name. 

Also T think Mr. Smith underrates the average wireman'a 
ability. T know many who possess their own micrometers, and 
who сап use them acenratelv. They usnally take far more 
care of them than thev do of their watches. T once saw a 
man in a generating station using a mate form wire tuse 
to set a saw!!! (Two marks. please, Mr. Editor.) 

The work of the British Engineering Standards Association 
is carried out by men whose abilitv will not, I think, be ques- 


tioned by Mr. Smith even. They, in their wisdom, have de- 
cided that actual diameters shall be used in giving sizes of 
conductors. The values in the report issued by thein last 
July and previously in 1910 are given in terms of 1,000 yards. 
All Adunralty and War Осе cables are in 1,000 yards’ 
lengths (or multiples of the same), and anyone measuring up 
for a tender will quickly find that his work 1s considerably 
less using the easily divided 1,000-vard. unit than the more 
culnbersome mile. 

I am afraid Mr. Smith has not kept up with the times in 
his life study of the profession. Any up-to-date engineers, 
either mechanical ог electrical, will tell you that they 
would welcome the metric system with open arms. It is cer- 
tainly better and easier for computing small measurements, 
with which most of us are already familiar, and їп а very 
short tine 880 ming would be as significant to us as З ft. 6 in. 
15 now. 

Contrary to Mr. Sinith, I would advise all concerned to pet 
down to the business of thinking in termis of 1,000 yds. instead 
of the mile, and place their orders accordingly. They wails 
quickly appreciate the advantage of the change, and incident- 
ally will find themselves able to put a lot more menial arith- 
metic into their estimates and calculations. 

In conclusion, sir, I think you will agree with me when 
I say that the balance of contractors of known and triea 
integrity far outweighs the unscrupulous ones feared by Mr. 
Smith, and any such dishonourable practice as he mentions 
would be quickly stamped out by the members of the profes- 
sion themselves in their own interst. 

S. E. G. 


London, S.E. 7, 
November Tth, 1919. 


The Troubles of an Advertising Manager. 

I am grown desperate, and since of my own ingenuity I. 
seem unable to find a happy issue out of my afflictions, 1 ain 
appealing to you for guidance in a matter primarily of busi- 
ness, but involving also questions of right conduct and even 
of social morality. Let me explain. 

A year ago L wrote an article entitled“ The Troubles of an 
Ad. Man.” The same title would serve for this present com- 
munication, though my woes are uot the same; not as they 
then were, small, remediable defects of internal organisation, 
but mighty influences, apparently ineradicable, and going 
down to the very heart of our commercial life. 

Since the conclusion of the war, the number of publications 
has increased beyond computation. Each of those publica- 
tions has upon its stall a live, enterprising, energetic, and 
persistent advertisement representative, and to each of those 
agents there appears to come à moment of inspiration, some- 
thing like this: " Dennis's are. believers in the only true 
gospel: They are firm and steadfast in the faith: They 
advertise largely and well. I will fare forth and book their 
order, and thus shall my conumission be increased and my 
economic salvation be assured.” But as a firm specialising 
in certain branches of engineering, there are very few pub- 
lications beyond. those in which. we have been consistently 
advertising for years, In which we are likely to be interested, 
and the net result is that almost every one of my working 
days is reduced in value by half, and sometimes more; the 
time which Pam paid to give to creative work and the time 
which they might spend elsewhere to good effect, is wastec 
in interviews the result of which is known (to me) betore- 
hand, and the routine work of the office is disturbed b; 
constant attention to their calls; in showing them in wit! 
hope, and ushering them out in despair. I have just see: 
the last of five such callers; and shall consider myself fortunate 
if Tam able to pass the remainder of the dav in peace. 

For some tine l adopted, with some violence to my con- 
science, the polite fiction of being "out," but that produced 
а crop of evils even worse than before. In vain. did my 
faithful assistant interpose herself between me and my 
pursuer; in vain did she risk her nnmortal soul in * telling 
the tale," Pertinacity is the very essence of success, and if 
he is not in now peradventure be will be in anon, in the 
morning, early, oh! so early, or " T will wait a few minutes 
in the hope of his return.“ Еау useless was it to try 
and cut short the interview with an early refusal. The op- 
posite result ensued. All the combative instincts were im- 
mediately aroused. Every argument had to be marshalled; 
every selling point paraded, enforced, and reinforced, with 
examples and precepts and great wealth of detail. 

One of шу visitors today was the representative of a 
„ gingering-up business’? journal, with lots of '' push and 
very little“ go.“ whose Yankeeisms stink in my nostrils, and 
from whom I receive every ten daxs or so an envelope marked 
in facsimile handwriting “ personal" or ' please reply by 
Thursday” (I have grown wise to these dodges, and 
do not trouble to look inside). Не would not give his name. 
It was a personal matter, and he had, it appeared, an ap- 
pointment with me. It is comparatively easy to deal with 
such if one has the courage to sav: “ By refusing vour name 
and purpose, and under the pretence of having an appoint— 
ment vou have gained admittance to the presence. Now, if 
vou don't appoint vourself to the other side of the door with 
the speed of a panther bounding over the prairie in search 
of its prev, I will appoint myself your conductor in strict 
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accord with the rules laid down by the Marquis of Queens- 
berry, and though your weight in avoirdupois be more than 
inine, I shall nevertheless succeed in my purpose, for my 
strength shall be as the strength of ten because my cause 
Is just.“ 

But there are others, and inost diflicult of all, the really 
cultured representatives of technical journals, many of them 
practical engineers of experience and standing, men whom 
l met yesterday at a technical gathering and shall meet 
to-morrow at a social function. Tg be rude is not in my 
power; to refuse to see them is to risk giving offence to 
someone whose goodwill I am anxious to retain; to show too 
much interest is to raise hopes which are doomed to dis- 
appointment; to show too little is like a personal affront. 

What to do I know not. Yet something must be done, for 
the essence of business is to save time, and how much time 
1s wasted in this fruitless fashion no one knows who has 
not experienced it. lf the present cumulative process con- 
tinues, all my tine will be spent to no purpose, and the 
real work which I am paid to do will reinain for ever undone, 
or 1nust be done by other hands than mine, and industry will 
be burdened with one more unproductive consumer. 

Can you in the plenitude of your wisdom and experience 
suggest some way of saving this appalling waste of time and 
energy? 

A Worried Advertising Manager. 


The Improvement of Power Factor. 


I should like through the medium of your columns to ex- 
press regret that, as I was not aware that Messrs. Sandycroft, 
Ltd., were makers of the “ Kapp” phase advancer, their 
nume was not mentioned under this heading in iny article. 
I am very interested and pleased to hear that this firm is 
making good progress with this particular type of condenser. 

E. W. Dorey. 

London, W.C., November 10th, 1919. 


We have received a letter from Ex Don-Ak-R," and would 
draw the writer's attention to the note at the head of this 
column.—Eps. Erec. Rev. 


THE ELECTRICITY SUPPLY BILL. 


ON Thursday, October 30th, Standing Committee B continued 
the consideration of Clause 1l (powers of district boards in 
respect of the supplv of electricity), and amendnients were 
imade requiring the Board of Trade to have regard to the 
terms upon which authorised distributors and power com- 
panies, as well as the district boards, were willing to supply, 
and the terms upon which they were themselves supplied 
by the board. The clause as amended was adopted, and Mr. 
Neal then moved that the consideration of Clauses 12 and 13 
be postponed, on the ground that their adoption would work 
injustice. to statutory undertakings, and that the position 
ought to receive careful consideration, in order that sub- 
stantial agreement might be arrived at. Mr. Marriott sup- 
ported the motion, which, he said, was mtended to enable 
a reasonable compromise to be found. Eventually the sitting 
was adjourned tor this purpose. 

On Tuesday, November 4th, Clause 12 (transfer of under- 
takings to boards) was considered, and the discussion of 
various proposed amendiments occupied the whole of the 
sitting. On the following day the Home Secretary moved 
to insert a new sub-section :— 

(J) Where by virtue of this Act any generating station 
or main transmission line belonging to a company or person 
being authorised distributors 1s vested in a district electricity 
board, that board shall if so required by the company or 
person within twelve months from the date of vesting pur- 
chase the whole of the remaining part of the undertaking 
of that company or person upon the terms of paying a sum 
equal to the amount certified by an auditor appointed by 
the Board of Trade to be the amount of capital expenditure 
on the whole undertaking properly standing in the books 
of the company or person, less any sum paid or payable as 
purchase money in respect of апу generating station or main 
transmission line so vested as aforesaid.” 

Various proposed amendments to this sub-section were re- 
jected, and after the period of twelve months” had been 
replaced by "two vears," the new paragraph was adopted. 
The clause was passed as amended, and the committee pro- 
ceeded to consider Clause 13 (special provisions as to power 
companies) The Home Secretary moved to insert a new 
sub-section :— 

(2) Where a generating station of a power company is, 
by virtue of this Act, vested in a district electricity board the 
date fixed for the vesting thereof shall not be earlier than 
one vear after the Order constituting the board comes into 
operation, and if within that vear the power company so 
require the district electricity board shall purchase the whole 
of the undertaking of the power company upon the terma of 
paving to the power company the fair market value of the 
undertaking as a going concern at the date of the constitution 


of the district electricity board, that value to be determined 
in default of agreement by arbitration in accordance with 
the Arbitration Act, 1889, and no part of the undertaking 
of the power company shall vest in the board until the com- 
pletion of the purchase. PEE 
“ For the purposes of this sub-section the undertaking of a 
power company shall be deemed to include the undertaking 
of any subsidiary company which is under the control of the 
power company whether by reason of the majority of the 
voting power being vested in the power company or. their 
nominees or otherwise, as 1s operated 1n connection with 
the undertaking of the power сошрапу. | 
If the area of supply of the power company (including the 
area of supply of any such subsidiary company) 18 situate 
partly in one electricity district and partly in another, each 
district electricity board shall purchase the part of the under- 
taking within its district at the same time, and if the price 
is referred for determination by arbitration shall be deter- 
mined at the same arbitration, and the amount to be paid 
to the company shall be apportioned between the district 
electricity boards in such manner as the Electricity Com- 
missioners may think just.“ ; | 
Clause 13 as amended was approved, and at the afternoon 
sitting Clause 14 (power to eonfer powers on boards when 
authorised undertakers unable or unwilling to give facilities), 
with minor amendments, was passed. Clause 15 (subsidiary 
powers of district electricity boards) was taken up, and an 
amendment providing for the recovery of penalties for in- 
fringement of the conditions laid down in the order of the 
Board of Trade authorising the abstraction of water from a 
river or canal was passed against the Government. Amend- 
ments safeguarding the rights of former owners of a gencrat- 
ing station to plant contained therein which remains their 
property, ensuring that land required for. generating clectri- 
city by water power shall be included under the compulsory 
powers, and providing powers for the erection of plant for 
recovering and utilising by-products arising out of the pro- 
duction of electricity, were made and the clause was passed. 
On November 6th the Committee considered Clause 16 
(mode of exercise of powers of district boards); ап amend- 
ment was inserted providing that in the event of the duties 
of the district board being delegated to authorised under- 
takers, a special order'' should be required. Commander 
Dawes moved to omit the words allowing the duties to he 
delegated to a company established for the purpose. and this 
was carried against the Government, together with sub- 
section (2) which provided for the lease of undertakings. 
The clause as amended was then adopted. Clause 17 (cotn- 
pensation for deprivation of emplovment) was discussed, and 
the date from which the five-year limit was to commence was 
fixed as May Rth, 1919. Further amendments were made, 
greatly widening the scope of the protection afforded, and re— 
quiring the payment of the compensation awarded by a 
referee or board of referees instead of leaving it to the dis- 
cretion of the Ministry of Labour. Words were inserted 
defining the basis of compensation as in the Transport Act, 
and the clause was passed. Clause 18 (submission ef plans, 
&c.) was adopted, and Clause 19 (power of the Board of 
Trade to construct interim works) was discussed at consider- 
able length. After amendment the clause was adopted. 
Clause 20 (power of authorised undertakers to render mutual 
assistance to one another), Clause 91 (transfer of powers of 
certain departinents). Clause 22 (overhead wires), and Clause 
93 (wavleaves) were also amended and passed. 


LEGAL. 


ELECTRICAL SUPERINTENDENT'S LIBEL ACTION. 


At Glamorgan Assizes, at Cardiff, J. W. Barnett. formerly 
electrical superintendent to the Neath Rural District Council 
electrical generating station. brought an action for damages 
against G. IT. Thompson. the manager of the station, for 
alleged libels in letters written to the Dockers’ Union. 

Mr. Maruay Samson, K. C., for the plaintiff. said that when 
the latter was looking for a new position the defendant. in 
October, 1917, gave him an excellent testimonial, stating that 
he always found him ‘ most trustworthy. energetic. and 
sober. well fitted to hold a more responsible position." In 
March, 1918, the plaintiff was dismissed without notice. The 
alleged libel was contained in a letter written bv the defen- 
dant to the secretary of a branch of the Dockers’ Union, 
in which it was stated that a number of workmen had re- 
presented to the Rural District Council that Barnett's be- 
haviour had been abusive and insulting. and that his manner 
towards them was of a bullving character. Tt was submitted 
that the plaintiff’s dismissal was brought about because he 
gave offence to his superior officer. | 

After evidence had been given, the judge directed the ſurv 
that the sole question thev had to decide was os to whether 
the defendant was actuated by malice when he wrote the 
letter referred. to. 

The jury, after an absence of a quarter of an hour, found 
a verdict for the defendant. | „ 
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OELSON v. CowPEN COAL COMPANY. 


BxErons Mr. Justice Lawrence, at the Newcastle-upon-Tyne 
Assizes, on November 7th, a claim for damages was brought 
by Carl Alfred Ohlson, of Blyth, Northumberland, against the 
Cowpen Coal Co. in respect of the plaintiff's son, George 
Andrew Ohlson, aged 16. 

. Mr. C. Р. Scorr, for the plaintiff, said that the boy, who 
was в pony driver in the New Delaval Colliery, on the pre- 
mises of the Cowpen Colliery, was on his way to work on 
the morning of December 7th, 1918, when he was killed by 
electric current from a wire, and that, it was contended, 
constituted a hidden danger, for which the defendants were 
liable. Aiong the railway, which was a short cut, frequented 


by workmen, were standards supporting a high power elec- 


tric cable, as well as telephone wires beneath. In December 
some repairs were being made to the telephone wires, and 
on the morning of the fatality a telephone wire was left 
hanging in large spiral loops to the ground, close to the path. 
The boy was walking with others, and noticed this wire; he 
took hold of one of the loops, and immediately cried out in 
pain, and called to his companions to pull him off. One 
of the boys took hold of Ohlson's boot, aud he at once 
received an electric shock, and was afraid. The boy Ohlson 
shouted out "I am dying,” aud the boy with him shouted 
for help, and some men came. One of them, a miner, took 
off his leather cap and placed it on his hand, and seized 
the boy by the hook in the back of the boy's belt and pulled 
him off. The boy, however, was dead. If he (counsel) 
could not prove that the boy had a legal right to be on the 
track he could prove that it was habitually used bv a large 
number of workmen. and no effort bad been made by the 
defendants to prevent the use of it. There was no notice 
forbidding persons to use the path. 

A boy named W. Garr said he saw the wire hanging down 
on the evening before the fatality, and it burned his coat 
sleeve which brushed against it. 

C. Bewick, another boy, said he saw sparks when Ohlson 
pulled the wire. 

T. Н. Davipsox, a third boy, in cross-examination, said 
Ohlson took hold of the wire first with one hand but nothing 
happened. Then Ohlson took hold of it with both hands. 
and gave it a little pull. Witness then saw sparks on the 
wire overhead, and Ohlson fell. | 

J. WILSON, a stoneman. employed at the defendants’ Cam- 
bois Colliery, said the railway had been used daily by men 
and women, and one part of it was practically a children’s 
playground. 

Mr. LOWENTHAL said there was no evidence to show that 
the boy was anything but a trespasser. It was sought to 
establish legal licence. without any evidence being given con- 
necting the defendants with the alleged user. Even if there 
9 such legal licence there was no evidence of breach of 

uty. 

Mr. Scott argued that the habitual use of the railway by 
pedestrians constituted a user as licensee. There was in the 
wire a concealed danger. It was a live wire the might before 
the accident, and counsel suggested that there was contact 
when it was disturbed by the boy, and that accounted for 
the sparks. 

His [окпан expressed the opinion that there was no 

evidence to go before the jury, but he would leave that for 
the jury to decide. 
Mr. LoWENTHAL pointed out that when the man Brown 
came on the scene, he asked how the accident happened, and 
Bewick said Ohlson was swinging on the wire. As a matter 
of fact there was no current when the lad first handled the 
wire, but it would be the most simple thing conceivable for 
contact to be caused by swinging the telephone wire. 

Е. IMeson, electrician at the Isabella Pit, Cowpen Colliery, 
said the telephone wire had been secured to the standard. 
and must have been tampered with to bring it into contact 
with the cable. 

B. Brown, overman at the colliery. said Bewick told him 
that Ohlson had been swinging the wire. 

His Lorpsnir said the jury. to find that the bov was a 
licensee, must be satisfied that the defendant knew that the 
railway was regularly used bv pedestrians, and that the 
company permitted it. They must also decide whether the 
wire was à concealed danger before the boy touched it. The 
last question was: Did the defendants negligently leave it 
in a position as a concealed trap? 

The jury found that the boy was a licensee, but that the 
wire did not constitute a concealed danger, nor was there 
any negligence on the part of the defendants. Judgment 
was accordingly entered for the defendants. 


- 


MORTIMER v. TWEEDLE. 


A cLAIM for an old debt was made at Blackpool County Court 
on November 6th by Wm. A. Mortimer, electrician, of Black- 
pool, against Robt. L. Tweedle. The claim was for £41— 
goods, £61, less cash paid on account, £20. Plaintiff was 
an electrical engineer. In 1913 defendant and his partner, 
Mr. Crawford, verbally instructed plaintiff to do some elec- 
trical work at South Shore. The contract specified that the 
work should be done under the supervision of an expert for 
Live Targets Co. The work was done in 1913, and from 
that time the debt had never been disputed. Mr, WoosMaN 


submitted for the defence that after all these years it was not 
right thé action should be launched against Mr. Tweedle. 
The question was: For whom was the work done? The 
account had been debited to the Live Targets Co. Judgment 
was given for Mr. Mortimer for the amount claimed. 


THE MOVING OF THE WATERS. 


AT Devonshire Assizes, on Saturday, а curious point was 
raised in an action heard by Mr. Justice Darling, in which 
damages were sought to be obtained from Dulverton Rural 
District Council for pouring crude sewage into the Barle, 
destroying large numbers of trout in a fish hatchery. The 
defence of Mr. Eunnaunuel. R. C., was that the eflluent was 
uot harmful to fish life, and he cited the fact that between 
the sewage works und the hatchery stood the electric light 
works. Water from the Barle passed through a turbine 
at the works, aud it. was contended that in the process af 
being Whirled around the water became aerated to an extent 
Which made it innocuous. Evidence was given by Mr. J. T. 
Diis, engineer to the Dulverton Electric Light Co., whe 
computed that 36 million gallons of water were so dealt wita 
daily. In reply, Mr. Foote, K. C., for the plaintiff, chara-- 
terised the plea as absurd, but admitted that water tossed 
in a turbine underwent some slight purification if it Were 
not clear before. 


PROSECUTION OF MINE MANAGER. 


IN Hamilton Sheriff Court, on November 5th, Sheriff Shennan 
save his decision in the prosecution by the Crown of Jonn 
McBride, Broomside. Manse Road, Motherwell, for alleged 
failure to carry out and to enforce to the best of his ability 
certain provisions of the Mines Act relating to the conduct 
of Dalzell & Broomside Colliery, of which he is the manager. 
Charges seven and eight related to the electrical apparatus. 
а certain portion of which in the blackband seam was alleged 
not to be so constructed and protected as to prevent danger. 
The manager. Sheriff Shennan said, appointed properly quali- 
fied men to attend to the electrical apparatus. [s it to ve 
laid down that a manager must be through the mine examin— 
ing all the bolts and the brushes of the electrical apparatus? 

Dismissing this complaint, the Sheriff said it appeared to 
him to be so trivial that it savoured of persecution to prefer 
it against the manager. As regards other charges, his Lord. 
ship held there was no excuse for the manager failing to 
provide manholes, and he imposed a penalty of £3. 


—nrn — a — —— 


British THoMsoN-HoustoN Co., Lrb., v. 
FiTTINGS Co. 

Мк. JusricE PETERSON, in the Chancery Division on Tuesday, 

heard as a short cause " this action on a motion for judg- 

ment. 

Mr. Trevor WATSON, appearing for the plaintiffs, said that 
the action came before the Court as a motion for judgment 
by consent. The plamtils sought an injunction to restrain an 
infringement of letters patent, and the defendants consented 
to judgment on terms contained in the minutes of the pro- 
posed order. 

Mr. Kexxevo Swany, for the defendants, consented, and 
his Lordship entered judgment as asked. 


Crown Licat & 


Subterranean and Submarine Antenne.—A paper by 
Mr. A. H. Tavlor published in the Procecdings of the Institute 
of Radio Engineers, August, 1919, deals mainly with the 
behaviour of short waves on underground and underwater 
wires. Following an historical survey he gives details ef test- 
carried out since 1917 by Mr. H. II. Lyon for the U.S. Ad. 
iniralty. 

It has been shown that it is possible to receive signals vers 
efficiently from stations emitting any wave length, using 
submerged or subterranean wires, provided that one or two 
stages of amplification be used. With. underground antenna 
consisting of stranded copper, rubber insulated cable buried 
one foot below the ground, reception may stil be achieved 
when statics are such as to prevent reception on an aerial, 
and the buried antenna has directivity. Bare wires give 
greater strength of signal, and the tests indicate that the 
optimum length for the wires is about 4 of a wave-length. 
The best results are obtained with the wires under water, in 
which case the signals are 20 times as strong as with wires 
embedded in dry sand. The optunum length of the wires ww 
inversely proportional to the capacity per unit length of the 
wire. measured against the ground. Thus, it is preferable to 
lav the wires in wet soll, or water, as this gives the loudest 
signals, greater suppression of stravs, and a fixed optinum 
length, due to the absence of variation of the capacitv to 
earth, which would occur with earth of variable humidity. 
It is recommended that a pair of wires at right angles be nsed. 
in order to receive from any direction. Experiments witb 
transmission from buried wires give good results over consider- 
able distances with low power and sustained short waves. 
Signals were sent 36 miles with 0.8 ainpere in the underground 
wires.—T echnical Review. | 
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J BUSINESS NOTES. 


Foreign Trade.— OCTOBER FIdURES. — The following 
are the electrical and machinery figures given in the official returns 
of importa and exports for October :— 


October, Ino. or 10 months,1919. 
1919. dec. Inc. or dec. 
IMPORTS. £ Á £ 
Electrical gooda, &c. ... 81,613 — 35,675 + 114,380 
Machinery ...  .. 1,279,165 + 604,172 + 3,658,923 


EXPORTS. 


Electrical goods, Kc... 597.874 + 496,673 + 2,694.688 
Machinery ... .. 3,529442 42,137,845 +11,413,054 


German Wire Lamp Prices.— According to a communi- 
cation made by the Verkaujestelle fur Elektrische Gluhlampen, the 
prices of ‘electric wire lamps and glow lamps have been 
increased from 30 рег cent. to 75 per cent., as from October 25th. 
Jt may be assumed that this is the first result of the decision to 
merge the Auer company's Osram works into those of the A. E. G.. 
which was reached at the recent meeting of the former company. 


Birmlugham Fair.— The Committee of Management of 
the British Industries Fair (Birmingham), 1920, have overcome 
their initial difficulty. and have now secured buildings which will 
provide them with 150,000 sq. ft. of space for the housing of the 
exhibits. The trouble in thia centre has always been the lack of a 
building of suitable dimensions, and this has been more fully 
realised and emphasised as the number of exhibitors has grown, 
and the problem of accommodating all of them has led to constont 
expansion in the proposed utilisation of kiosks in open spaces and 
other means of offering the accommodation. The rapid and 
successful booking of space haa compelled the Committee to make 
a drastic aiteration in their original arrangements, and they have 
obtained the loan of suitable buildings which were erected during 
the war at the Castle Bromwich At rodrome. The Air Ministry 
has consented to the buildings being used for the purpose. and 
there need be no further limitation of space. Exhibitors showing 
their products in two or more groups will be able to have the same 
under their eye without travelling to other locations, and 
the buyers who have more than one interest will not be called 
upon to move from one district to another. The Town Hall will 
be used as a reception bureau for all buyers visiting the Fair. 
Some 500 firms have already taken space. | 


Social Notes,—The Sterling Athletic Club, Dagenham, 
for the fourth successive Saturday were ergaged in a Cup Tie. 
East Ham Albion being defeated in the Barking Charity Cup 
Competition by 7 goals to 1. 

The demobilised men on the staff of the Stepney Borough 
Council electricity supply department were entertained to supper 
by their colleagues, оп November 3rd. at Anderton's Hotel, Fleet 
Street E.C. In ihe absence of the chairman of the Committee, 
Mr. W. C. P. Tapper, the electrical engineer and manager, presided. 
The toast of the evening, "Our Quests," was proposed by Mr. W. 
Young (resident engineer), who welcomed the old boys" back. 
He said that out of 62 members of the staff who joined the 
Colours. no fewer than 11 had made the great sacrifice, while 13 
had been wounded. The department had faithfully carried out 
their promise to reinstate every man who desired to return, 41 of 
whom had already done so, while only six had taken employment 
elsewhere. Four were still in H.M. Forces. 741 parcels had been 
sent out to the boys during the war. Mr. C. Tavlor responded 
on bebalf of the guests. Mr. Tapper proposed a silent toast To 
the honour &: d memory of our unseen guests,’ whose names were 
inscribed on the Roll of Honour in the programme of the evening. 
Votes of thanks were passed to the Fund Committee, and to the 
chairman for presiding. A number of musical items were rendered 
during the evening. 

The Bradford ‘Tramways Ambulance and Nursing Divisions 
held their sixth annual concert in the St. Georges Hall, Bradford, 
on November 5th. 


A succeasful social evening was held by the West Midlands | 


Branch of the Electricity Supply Commercial Association on Saturday 
evening last, at Rodway's Restaurant. Birmingham. More than 
80 members and their friends were present. At the conclusion of 
progressive whist, light refreshments were served, and prizes were 
distributed by Mrs. Newbold. of Coventry, to those who had 
obtained the highest score. Part of the evening was given up to 
music. The concert was presided over by Mr. D. Mills, the chairman 
of the Branch. and items were contributed by Miss Skelton and 
Miss Wcolley (Shropshire, Worcestershire, and Staffordshire E.P. 
Co.), Mr. Billingham (Walsall electricity department), Mrs. Hill, 
aud Messrs. C. F. Mottram, E. B. Gregory. G. Ward, P. H. Hill, and 
C. H. Ford (Birmingham electric supply department). The 
general arrangementa were carried out by Mr. 8. Н. Evans. 
secretary of the West Midlands Branch. It is proposed to hold 
meetings of a similar character at intervals during the cominy 
winter months. 

The Huddersfield tramway employés have formed a social and 
athletic club, of which Mr. C. H. Smith is the secretary. 

The Huddersfield Tramway Men's Association Football Club 
played the Birmingham tramway men in the firet round of the 
National Tramways Shield Competition. on November 5th. Result: 
Birmingham, 8 goals; Huddersfield, »;//. After the match a dinner 
as served at the Plough Hotel, 60 guests and friends being 
present, and complimentary speeches were delivered by prominent 
officials from both towns, 


‘debentures are charged upon the whole of the assets, 


The F.B.I. and Imperial Preference.—The Manchester 
correspondent of The Timex states that the Manchester District of 
the Federation of British Industries has decided against the pro- 
posal for the amalgamation of the Federation with the British 
Empire Producers’ Organisation. The Empire Prcducers' Organi- 
sation has. it is understocd, made it a condition of amalgamation 
that the Federation of British Industries should give its adherence 
to the policy of Imperial Preference. The proposal came before a 
private general mecting of the members in the Manchester area on 
‘Tuesday, last week. It was plainly hinted that the cotton textilesection 
of the Federation might secede bodily if the proposal for amalga- 
mation with the British Empire Producers’ Organisation is pro- 
ceeded with. The question was to come before the Federation in 
London on Wednesday, this week. 


Liquidations and  Dissolntions.—CoxNorLLv BROS., 
LTD., Blackley Vale Mills, Blackley —The summary of the state- 
ment of affairs in this winding-up ehows that, as regards creditors, 
the gross liabilities are £22,907, and these is estimated by the 
officers of the company to reach £17,907 (119 unsecured creditors). 
The total assets are estimated to produce £67,154, including £20,533 
stock-in-trade, stores, &c. ; £35,500 machinery, plant, trade fixtures, 
fittings, utensils and premises; and £11,286 for book debts. 
Deducting from £67,454, loans on debenture bonds secured on the 
assets of the company and liabilities of receiver, £50,011, there is 
an estimated balance of £17,443 to be received from the receiver to 
meet unsecured creditors, subject to cost of liquidation, resulting 
in an estimated deficien of assets to meet liabilities of £464, 
subject to cost of liquidation. As regards contributories, there 
were 1,805 ordinary shares of £65 allotted to vendors as fully paid 
= £9,025, and to directors and others 2,137 erdinary sbares of £5 
each = £10,685, plus the above deficiency of £464, making the 
total deficiency £20,174. This deficiency is summarised thus :— 
Losses and depreciation since July 31st, 1918: Bad debts, £679; 
depreciation of premises on sale by auction, £13.281 ; costa of sale 
and valuation, £1,000 ; loss on stock, £15,600, Other losses and 
expenses are £2,(00 interest on certain debts at the date of 
Receivers appointment, and £759 estimated loss on trading since 
July 3lst, 1918. This makes £32,719, less excess of assets 
over capital and liabilities on July 31st, 1918, as per com- 
pany's balance - theet, £12,545 = £20,174, The winding - up 
order was made by the Court on July Ist, 1919, upon 
the petition of creditors. The business in its earlier years 
was prosperous, and made considerable profits for several years 
after the incorporation of the company in 1895. but tbey 
subsequently declined. Funds were raised by debentures from 
time to time. At the date of the winding up the debentures 
returned as outstanding were £25.121 prircipal and interest. The 
In February, 
1911. a receiver and manager was appointed by the Court for the 
debenture-holders. The business has since been carried on at a 
considerable pre fit, and the Receiver has paid off 50 per cent. of 
the amount due upon the firet debentures at the date of his 
appointment. With the approval of the Court, the business was 
sold by the Receiver on June 171h, 1919. and realised £35 500, in 
addition to the stock and stores taken over at & valuation of 
£20,533. The estimated balance to be ultimately paid over to the 
Receiver is returned at £17,448, but it is possible that a larger sum 
will result. The completion of the puicbase has unavoidably been 
deayed. The £17.907 for unsecured creditors is in respect of 
goods, advertising, freight and carriage, cash advances, &с. A 
claim for excess profits duty (about £5,000) has been put forward, 
but this can only be maintained after the creditors have received 
23s. in the £. The failure of the company is attributed by 
Mr. H. Connolly chiefly to severe trade competition at home and 
abroad. 

The first meeting of creditors was to be held yesterday. ! 

Evans & Goss, electric lighting, heacing and power contractors, 
94, Gloucester Road, Bishop:ton, Bristol.—Mr. C. H. Evans and 
F. C. Goss have dissolved partnership. Mr. F. О. Сова will attend 
to debta. 1 

J. JoNES & Co., electrical and mechanical engineers, 18, Canal 
Street, Nottingham.—Mesers. J. Jones and W. Masom have 
dissolved partnership. Mr. Jones will continue the business alone, 
and will attend to debts, &c. 

A Cardiff Award.—The Wes/ern Mail states that the 
Court of Arbitration award is announced in the case of Messrs. 
J. B. Saunders & Co., electrical engineers, Cardiff, and the Electrical 
Trades Union. The guestion was whether the firm's telegraph 
staff, who are members of the E.T.U., should be classified as railway 
workers or аз contractors’ men, to whom the district card of the 
E.T.U. should apply. The men are telegraph linemen and wire- 
men. and assistants. The Court awards that the men are not to be 
classified as railway workers, but as contractors’ men. and paid the 
district rates agreed upon for the different classes of employés in 
the electrical contracting industry, the award to take effect from 
the beginning of the first pay period following October 29th. 


German Telephone Factory in Bohemla.— It is reported 
from Prague that the Telephone Works Co. (late J. Berliner), of 
Hanover. has sold its telephone factory at Olmiitz to a company to 
be formed by the Prague Credit Bank. 


Vickers, Ltd., and Brown, Boveri.—According to the 
Geneva correspondent of the Daily Express, Meesrs, Vickers, of 
London, have come to an arrangement with the Swiss firm of 
Brown, Boveri & Co., of Zurich, under which Messrs. Vickers 
obtain exclusive rights to the patents of the Brown, Boveri Co, for 
Great Britain and the Colonies, while at the same time the two elec- 
trieal firms will work together in Western Europe, France and Italy, 
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Removal of the Board of Trade to New Offices.— 
The President, Parliamentary Secretary, Permanent Secretaries, 
and the staffs of the following departments of the B. of T. are now 
installed in their new offices in Great George Street (Provisional 
Telephone Numbers, Victoria 9800 and 9160) :—Commercial 
Relations and Treaties; Industries and Manufactures; Power 
Transport, and Economic ; Marine: Secretariat of the Board of 
Trade Council, Board of Trade Journal, and establishment, The 
Public Utilities and Harbour Department, Legal Department, and 
Library, still housed at 7, Whitehall Gardens, wil] be removed to 
the new offices in the course of the next week or so. The head- 
quarters of the Statistical Department, the Controller of Trading 
Accounts, the Capital Issue Committee, and the War Insurance 
Accounts Branch will remain at Gwydyr House, Whitehall, 8.М.1 ; 
the Finance Department will remain at Whitehall Gardens. 
S.W.1; and the Bankruptcy Department will remain in Horse 
Guards Avenue, S. W. 1 (Telephone Number, Victoria 3840). 


Barton Power Station.— From an Official Notice“ 
appearing in this issue, it will be observed that the Manchester 
Corporation Electricity Committee is now inviting tenders for four 
25,000-KW. turbo-alternators, four boilers, coal conveying, and 
other plant required for its Barton scheme. 


Catalogues and 11818, —ТнЕ LONDON ELECTRIC STORES, 
Fulwood House, High Holborn. W.C.1.—Illustrated price list 
(1 S.G./1) of ironclad switch and fuse-gear. 

Messrs. J. Н. TUCKER & Co., LTD., King's Road, Hay Mills, 
Birmingham. Illustrated folder, ЕЗ, giving prices of one and two- 
way quick-make and quick-break switches, also folder 1919. 

THE STANTON IRON WORKS Co., LTD, near Nottingham.— 
November stock list of cast-iron pipes. 

THE HART MANUFACTURING Co., 76 and 77, Rochester Row, 
Westminster, London. S. W.— Illustrated price list of Diamond Н” 
remote control switches. Also illustrated price list of Diamond 
H " switches and electric lighting specialities. 

MESSRS. SIEMENS BROTHERS & CO., LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.— Illustrated catalogue No. 537, 
dealing with dry cells and batteries. 

THE BRITISH Тномѕох-Носвтох Co., LTD., Mazda House, 
77, Upper Thames Street, Е.С. 1.—Illustrated folder, giving prices 
and description of Mazda motor-car lamp bulbs. 

MESSks, CROSSLEY BROS., LTD., Manchester. —T wenty -four-page 
pamphlet, entitled Dearer Coal and Cheaper Power." Illustra- 
tions appear of their waste-fuel suction gas plant, suction gas 
engines, heavy oil engines, and large multi-cylinder gas engines 
for electricity works. 

THE BRITISH RAWHIDE BELTING Co., LTD., Hythe Road, 
Willesden, N. W. 10---New circular giving prices, &c., of Chicago 
Rawhide ` belting—oak tanned leather and Balata. Also leaflets 
relating to their Rawhide pinions, packing, mallets and hide-faced 
hammers. 


Engineering Wages Award.—The award was issued, 
last week, by the Court of Arbitration in respect of the claims 
submitted by the Engineering and Foundry Trades for an advance 
of 158. a week to men 1% years of age and over, and 78. 6d. a-week to 
boys, youths, and apprentices under that age, with equivalent 
advances to piece workers. After carefully weighing all the 
various considerations raised by the applications, the Court award, 
in full satisfaction of the claims submitted, an advance of 68. a 
full ordinary week to male workers of 18 years of age and over. 
The first payment of the advance to be made on the pay day 
immediately following December 1st, 1919, in respect of the pay 
period for which payment is made on that day. The amount 
awarded ія to be taken into account in the calculation of payment 
for overtime and night duty and for work on Sundays and 
bolidays, and will form part of the total earnings of time and 
piece workers upon wnich the bonuses of 12} per cent. and 7} per 
cent. respectively are to be calculated, but it is not otherwise to 
apply to or affect present time rates. premium bonus rates, or piece- 
work prices, and is not to be taken into account as part of the 
time rates for the purpose of fixing new piece-work prices or bonus 
rates. 


Catalogues Wanted for S. Africa.— H. M. Senior Trade 
Commissioner in South Africa (Mr. W. G. Wickham) desires to 
receive copies of British post-war catalogues for indexing and 
filing in his commercial reading room for the use of local import- 
ing firms. They should be sent direct to him at P.O. Box 539, 
Johannesburg, to which !place he has recently transferred his 
headquarters. 


Reconstruction in Polaud.— We have received from the 
Polish Commercial and Financial Agency, of 88. Kingsway, W. C. 2, 
& copy of the first number (October, 1919, one shilling) of the 
Polish Evonnmic Bulletin, It contains a great deal of information 
regarding industrial reconstruction matters, Polish economic 
wealth, opportunities for British trade, banking, currency, tariff, 
patent aud other subjects, &c., which, in such a collected form, 
should be useful to British traders who are interested in business 
openings in the parts of Europe which it is important to restore 
to peace-time activities and prosperity as speedily as possible. 
Among the requirements of the market the following are 
mentioned :—- Electric motors, pneumatic and electric hammers for 
boring purposes, all kinds of electrical material both for mine and 
surfaceservice. electric cables, steam boilers, machine tools, mechanical 
tools, &c. The German Commission in Warsaw for the Requisition 
of Machinery took 1,650 electric motors and dynamos, 66 portable 
.Bteain engines, and 157 tons of electric cables, and these require 
, immediate replacement. 


Book Notices.—The Jubilee number of Nature, which 
appeared on November 6th, was fully up to the expectations 
which we had formed. In a brief article entitled “ Valedictory 
Memories, by Sir Norman Lockyer, K.C.B., F. R. S., the veteran 
scientist (he is now 83 years of age) gives an interesting account 
of the circumstances under which he was led to establish the 
journal in 1869, with the support of practically all the leading 
workers in science of the time; he most appropriately forms the 
subject of a biographical article and portrait (" Scientific Worthies, ' 
No. XLD, which points out that he is distinguished not only 
by his eminent public work and his gift for organisation, but also as 
one of the greatest men of science of our time, having been one 
of the pioneers of astrophysics and a born investigator. The 
author of the article, M. H. Deslandres, describes Sir Norman as 
“one of the greatest astronomers of all time." But Nature never 
confined its attention to astronomy ; from the first it took a broad 
view, and aimed "to place before the general public the grand 
results of scientific work and scientific discovery, and to urge the 
claims of science to a more general recognition in education and 
in daily life,” besides aiding scientific men themselves with early 
information and a medium for the discussion of scientific questions. 
How admirably those aims have been, and are being, fulfilled ita 
world-wide readers know. Amongst the many eminent men who 
have written special articles for the Jubilee issue are some who were 
contributors to the earliest issuea of the journal. Covering as they 
do the progress in all the leading branches of science, these articles 
mark an epoch and form a valuable record of the stage at which 
we have arrived. The progress of electrical invention is the 
subject of an article by Dr. J. A. Fleming, who has ably handled 
in a small space the mass of material offering itself; and Dr. W. C. 
Unwin deals with the developments of mechanical science. Sir 
R. A. Gregory has chosen for his subject “The Promotion of 
Research," a matter with which no one is more at home. There 
are in all some 40 special articles, and an intereeting item isa 
list of the British scientific societies founded during the past 50 
years, nearly 70 in number. 

A new journal, to be called " Discovery " (with the consent of 
Sir R. A. Gregory and his publishers), is to be issued early next 
year, under the egis of the Royal Society, to give in popular form 
the most recent results of research in all branches of knowledge. 
Captain A. S. Russell. M.C., D.Sc., will be the editor, and Mr. John 
Murray the publisher. 

Technical Paper of the Bureau of Standards No. 18, Electro- 
lysis in Concrete," contains the results of a series of long-time 
tests, which show that with the reinforcing iron as anode at very low 
current densities, rusting of the iron and cracking of the concrete 
eventually occur. In the specimens under test, damage became 


‘apparent in from four to eight years. The cathode effects noted 


in former tests had not progressed much beyond the point reached 
at the end cf the first two or three years. Washington: Govern- 
ment Printing Office. Price 35 centa. 

Technical Paper No. 127 of the Bureau of Standards. Leakage 
Resistance of Street Railway Road beds and its Relation to Eleci ro- 
lysis of Underground Structures."—Several methods of making 
electrical resistance measurements on street railway roadbed: and 
on exparimental roadbeds are described, and the results of such 
measurements are given in tabular and graphical form. Certain 
conclusions are reached regarding the best type of roadbeds ani 
the best methods of treating ties where the reduction of stray 
currents is important. Washington: Government Printing Office. 
Price 10 cents. 

Scientific Paper of the Bureau of Standards No. 341, Airplane 
Antenna Constants,” contains general information regarding the 
effective capacity, effective resistance, true capacity, true inductance, 
and wave length, as well as the transmitting directional effect, of 
various types of aeroplane antennas. Washington: Government 
Printing Office. Price 5 cents. 

" Some Electric Transmission Considerations.” Notes prepared 
by Mr. S. L. Pearce, C.B.E. Reprint from the Journal of the 
Incorporated Municipal Electrical Association, with the discussion 
and the author’s reply.—The reprint contains the complete set of 
curves upon which Mr. Pearce based the comparative curves repro- 
duced in the ELECTRICAL REVIEW at the time of the LM.E.A. 
Convention. 

We welcome the 1920 edition of Punch Almanack (18. net).—The 
glowing face of our merry friend on the front cover, and the 
abundance of mirthful possibilities within, remind one that the 
first of Merry Christmases since the signing of Peace will soon be 
here. The inset gives à number of humorous topical illustrations 
entitled " The Age of Production," and there is & full-page sketch, 
" Demobilised." 


"'The Costing Problem." Ву Е. T. Elbourne, Рр. vii + 138. 
London: The Library Press, Ltd. Price 4s. 6d. net. 
Efficient Boiler Management.” By C. F. Wade. Pp. xiv + 


266; 113 figs. and 7 tables. London: Longmans, Green & Co. 
Price 128 6d. net. 


New Belgian Company. — La Société les Cableries 
Belges pour la Fabrication des Cables et Fils Electriques et 
l'Industrie du Caoutchouc is the name of a new company which 
has lately been formed in Brussels (33, Rue de Luxembourg), with 
& capital of £50,000, я 


Registration of U.S.A. Addresses.—The premises of 
the American Central Bureau for Registered Addresses are 
situated at 31, Broadway, New York, according to a circular 
recently issued. It appears now that only local” addresses will 
be recorded, the correspondents on this side having to register 
with the various telegraphic undertakings free or the General 
Post Office at the usual charge per annum. 
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American Electrical Conditions.—The printers’ strike 
still continues in New York. The fourth number of the Лесі ліса! 
World Bulletin (October 21th, 1919), which is just to hand. states 
that the Chicago electrical show made Chicago a busy centre at 
the time of publication. Engineers from Japan, England, and all 
sections of the States, attended the thirteenth annual convention 
of the Illuminating Engineering Society, on October 20th to 23rd. 
Other electrical associations were also holding conventions there 
at the same time. The Jivlletin reports that shortages in wiring 
material and heating devices are becoming more acute. Deliveries 
are becoming longer in almost every line. Stocks of 4-in. conduit, 
pull chain sockets, flexible metallic conductor, and No. 14 rubber- 
covered wire are particularly low and hard to fill. Prices still 
show an upward trend with advances noted on safety switches, 
outlet boxes, N.R.C. fuses, and vacuum cleaners. No deliveries on 
current orders of heating devices can be expected as a rule prior 
to the first of the year. One New England jobbing house is now 
filling orders on washing machines at the rate of $1,000,000 
annually, 


Trade Annonncements.— THE ELECTRICAL SUPPLIES 
Co. announce that, owing to the rapid growth of their fittings and 
heating departments, they have arranged with Mr. A. L. Williams 
totake over the managership of these two departments entirely. 


: They have also appointed Mr. Leonard Thornton as general 


manager of the company. 
Messrs. W. J. FUBSE & Co., LTD., electrical engineers, have 
removed to new premises at Leyland Street, Derby. 


Trade with Bulgaria.—A correspondent of the 
Manchester Daily Dispatch says that a group of business men in 
this country is making a strenuous attempt to open up trade with 
Bulgaria, with whom officially Britain is still at war. It is stated 
that permission has been granted to Messrs. Nicholas Dishkoff and 
Alexander Mehandjisky to visit England with the object of 
offering various goods for sale, and for buying agricultural 
machinery and implements, medical stuffs, and railway, and elec- 
trical materials. 


Controlled Establishments „Revocation of Control).— 
The Ministry of Munitions has revoked all orders made under 
Section 4 of the Munitions of War Act, 1915, and of Section 1 of 


the Mnnitions of War (Amendment) Act, 1916. The establishments 


specified in the said orders will no longer be controlled establish- 
ments, The Admiralty has also revoked the orders relating to the 
Control of Docks. 


Employés in Railway Shops.— By an award of a Court 
of Arbitration men employed in railway shops are to receive an 
is of 6s, a week. They had applied for 158. —Financial 

UNEN, 


А 10,000-Mile Test,—M Essns. C. A. VANDERVELL AND 
Co., LtD., have received official intimation that, on completion of the 
1,000-mile Benzole test, which was carried out om а 16/20-H.P. 
“Sunbeam” car, no adjustments of any kind had to be effected on 
the C.A,V. electric lighting and starting equipment ; no trouble 


~ whatever was experienced during the entire run. 


A Nationalisation Vote at Pretoria.—BDy 44 votes to 
10. the conference of employers and employés at Pretoria has 
wlopted a resolution in favour of the nationalisation of industries. 


The minority consisted of the employers.— Zhe Times. 


French Electrical Company.— La Compagnie Génerale 
de Telephones et Electricité is the name of a new company which 
has lately been formed in Paris, with a capital of £40,000. 


LIGHTING AND POWER NOTES. 


Bath.—Loan.—Application is being made for a loan of 
530.405 for the electricity works. | 

At the inquiry into the application on behalf of the M. of H., it 
was stated that the proposal was to installa 1,500-K W. turbo- 
generator, which would result in a total saving of 46,790 per 
annum. It was also desirable to provide £5,000 for mains, of 
which the present application took no account. 


Bradford.—Coau FIRE. — For over three weeks stacks of 
coal, amounting to some 2,500 tons, have been burning at the 
Corporation electricity works. The coal is stored in two separate 
‘tacks, and the cause of the fire was spontaneous combustion. 
The cost of fighting the fire is stated to be more than the coal 
itself is worth, 


Canterbury.—LoaN.—The T.C. has applied for a loan 
of 420.000 for a 1.000-Kw. turbo set and transformers. It is 
estimated that the new plant will effect a saving of over £1,000 
à Fear in coal. | 


Cavan.—E. L. ScHEME.— Lord Farnham has intimated 
to the promotors of the Cavan E.L. and P. Co. that he is 
willing to grant a free site for works close to the Town Hall. 
About £3,065 has been subscribed, and when 4 3.500 has been 
reached, two gentlemen, it is announced, are ready to bring the 


capital up to £4,000. 


Chesterfield. —Prick INcnEASE.— The T.C. has increased 
the price of electricity for lighting and power to 75 per cent. over 
pre-war rates, and a similar advance has been made in the price of 
energy supplied to the tramways. 


Continental,.—FRaNcE.—On Wednesday evening last 
week Paris was in darkness for a short time, and the Metropolitan 
electric trains were forced to travel at very low speeds. On the 
6th inst. the West Paris Electricity Co. announced a considerable 
curtailment of its supply. The East Paris Co. is to generate only 
on alternate days, with short stops to allow the voltage to 
increase," One company has only one out of three turbines 
working with the result that in order to maintain public and 
private lighting services the power supply to factories has had to 
be cut off. The coal shortage has become grave: a rationing 
Scheme has been started at le Havre, and the Paris Prefect of Police 
has ordered cafés and restaurants to close one hour earlier than 
usual in order to economise light. The electricians are stated to 
be in favour of taking the opportunity of declaring a strike unless 
their demands are met, 

From the 10th all factories in the Seine Department (that of 
Paris) were to be allowed only sufficient electricity to work 
alternate day and night shifts, 'This arrangement has been made 
as a result of a conference between manufacturers and the E.S. 
companies. 

CZECHOSLOVAKIA. — The Parliament of the newly-created 
State of Czechoslovakia has just voted a law for the utilisation 
of the hydro-electric resources of that country. Estimates 
have fixed these at a total of 800,000 H.P., and their utilisa- 
tion would involve a saving of nearly 600,000 trucks of 
coal per year. The installations will call for an outlay of 
two milliard ‘crowns for the hydraulic plant, 500.000, 000 crowns 
for the central stations, and one milliard for the distribu- 
tion of the energy. The State will take a financial share in this 
electrification. According to the law voted, the setting aside of a 
sum of 75,000,000 crowns per year is to be a feature in each year's 
budget from 1919 to 1923. A portion of this provision — 50,000, 000 — 
is allocated to the building of hydro-electric stations ; the rest is 
to form a fund to enable the State to help undertakings genera- 
ting and distributing electricity. The State, the country, the 
departments, and the communes will take up, alone or joined 
with existing concerns, 60 per cent. of the capital, so that they 
will have a voice in the management of the undertakings, It is 
intended to build nine large installations in the Czechoslovak 
territory—four in Bohemia, three in Moravia, one in Silesia, and 
two in Slovakia. 


Darlington.— Year's Workinc.—The net profit on the 
electricity undertaking for the year ended March 31st. 1919, was 
£3,000, whilst the output was only 1 per cent. less than the previous 
year. The total revenue was £43.515, an increase of about 7 per 
cent. on the previous year. The total number of units generated 
was 10,350,294, and the total cost per unit, excluding capital 
charges, was 0'62d. The coal cost was 0'31d. per unit generated. 


Dartford. —ABOLITION OF Discount.—The U. D.C. has 
decided, for the time being. to withdraw the discount allowed to 
ordinary consumers of electricity, amounting in the aggregate to 
approximately £500 a year, as from January Ist. 


Dublin.—l.04N Sancrion.—The B. of T. has sanctioned 
the loan of £64,976 for the extension scheme, 


Gillingham.— PRICE INCREASE.—The T.C. has cancelled 


as from November 16th the special outside lighting rate of 34d. 


per unit, plus 60 per cent.. and all energy for such lighting is to 
be charged for at the ordinary lighting rate. 


Halifax.—LoAN.—The Е.С. is to apply to the M. of H. for 
sanction to borrow £170,000 for a 10,000-Kw, turbo-generator and 
auxiliaries. 


Hastings.—YEran's Workinc.—The annual accounts 
show an income of £20,915, being a decrease of £26. The 
expenditure amounted to £17,232, an increase of £2,828. Interest 
and sinking fund charges totalled £10,458. The net result was a 
deficit of £6,800, which was met out of the general district rate 
account. Total units generated were 1,156,953, while the total units 
sold were 916,563. 


Kingston-upon-Thames. — DoiLER ExPLOSTON. — The 
report published by the B. of T. on a preliminary inquiry into a 
boiler explosion which occurred on November 21st last at the 
Corporation electricity works, states that the boiler was of the 
usual Babcock & Wilcox water-tube land type, having 108 tubes. 
It had the usual mountings, the safety valves being loaded to 
150 lb. per sq. in. The report concluded with the following 
observation: —` The tube failed in the ordinary course of workiny, 
apparently owing to deterioration through long usage, it being one 
of the original tubes fitted in the boiler some 22 years ago, It 
would probably be very difficult to have detected the defective 
condition of this tube before it burst, but in view of what has now 
happened, the condition of the material of the other tubes of the 
same age should be carefully ascertained, for which purpose it 
may be necessary to withdraw a proportion of them and subject the 


' material to bending tests," 


‘ 
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Lancaster.— istrict Boarp.—Last week a conference 
of local authorities and large consumers of electricity, waa held 
for the purpose of considering the formation of a District Elec- 
tricity Board under the Electricity (Supply) Bill now before 
Parliainent. The Mayor of Lancaster (Councillor Briggs. J.P.) 
presided, and representatives were present of the Corporations of 
Lancaster. Morecambe, and Kendal, the, Urban Councils of Carn- 
forth, and Heysham, and the Rural District Councils of Lancaster, 
Limsdale, Garstang, and South Westmorland, as well as of the 
Midland, Furness, and L. & N.-W. Railways, and other large 
consumers. 

It was suggested that local authorities and power consumers and 
all interested parties should get together and consider what was 
the best scheme for their particular district —-What the require- 
ments were, and what facilities existed to meet the demand — to be 
presented to the Commissioners. Lancaster appeared to be the 
normal centre of the district, wh'ch it was suggested should extend 
from Kendal on the north to Garstang on the south, taking in all 
the intervening country. For the adjoininr area in the north a 
scheme was already being considered by the Barrow and South 
Westmorland district, whilst Preston and Fleetwood control led 
the adjoining area in the south. Г 

In the course of the discussion it was mentioned that a large 
and up-to-date plant existed at the National Projectile Works, 
Lancaster, and it was decided that a Provisional Committee be 
appointed to conduct investigations as to the demand for elec- 
tricity and the facilities of supply in the district, and to formulate 
a scheme to be submitted to a future meeting, the Committee to 
comprise five representatives of the railways and large consumers ; 
representatives of the Corporations of Lancaster, Morecambe, and 
Kendal, and of the urban and rural authorities in the district. 
Major G. C. Milnes, electrical engineer at Lancaster, was appointed 
secretary to the Committee. 


Leeds,—'RicEs.— We regret that an error under this 
heading occurred in our issue of October 31st. The minimum charges 
for light ing are as follows -—Quarters ending June 30th and Septem- 
ber 30th, 28 .6d. plus 80 per cent. Quarters ending March 31st and 
December 31st, 5s. plus 80 per cent. 

Hours OF WorkK.—Mr. J. B. Hamilton, the commercial manager 
for the City of Leeds, has been asked to formulate a scheme for 
the establishing of а 18-hours week for the Corporation 
employees. | 


London.—L.C.C.—Alterations, which will cost about 
£3,000, are to be made to the coal bunkers at the Greenwich power 
station. This figure includes the completion of coal shoots. 

HACKNEY.—Owing to plant shortage, the E.C. appeals to con- 
sumers for economy in lighting between 4 p.m. and 6 p.m. on 
Mondays, Tuesdays, Wednesdays and Fridays, and during dark days. 


Maidstone.—Loax.—The T.C. has applied for a loan of 


£17,500 for the purchase of a turbine and auxiliaries. 


Pewsey.— E.L. SCHEME.—À Committee of Ratepayers 
has been appointed to prepare plans, &c., for an E.L. installation 
for the town. 


Portsmouth.— YEAR'S WorRKING.—The annual accounts 
for the year ended March 31st. 1919. show a total expenditure of 
£62,951, compared to £42.747. and a total income of 4 60.103, 
against £56,797 last year. The balance of £7,152 was carried over 
to the net revenue account, The total units generated were 
4,125,780, and total units sold 168,930, as follows :—Public 
lighting, 94,300; by contract, £4,200; private consumers, 
2,999,204. The total maximum supply demanded was 2.200 Kw. 


Sidmonth.—Prick Іхсвкаѕе.— Тһе В. of T. is to be 
asked to sanction the increaseof the maximum price for electricity 
to 1s. 6d. per unit. 


Sonth Wales, — COLLIERY ELECTRIFICATION, — The 
Powell Duffryn Co. is reported to have commenced sinking 
operations at a new colliery it is opening at Deri, 2 miles from 
Bargoed, South Wales: the shaft will be 500 yards deep. This 
new colliery will be arranged on modern lines, the whole of the 
machinery being worked by electricity. It will employ about 
2.000 men, and raise about 3,000 tons of coal daily. To supply 
electrical energy for this and other local collieries the company is 
building a power station at Bargoed, which will be the biggest 
private electrical enterprise in the kingdom. Already the 
Britannia Colliery at Bargoed, belonging to the same company. is 
worked entirely by electricity. There is not a horse in the pit and 
not an ounce of rubbish is raised to the surface, and the new 
colliery will be on the same lines. 


St. Annes — I OAN.— Application has been made to the 
M. of Н. for sanction to borrow £2,000. 


West Bromwich.—PnicE  INcREAsE.— Тһе price of 
electricity for lighting is to be increased by 1d. per unit. 


Wigan.— ExTENsroNS.— The Corporation is carrying 
out extensions at the electricity works with a view to largely 
increasing present output. 

LOAN.— Тһе T.C. has applied for a loan of £3,000 for the 
purchase of electric motors, | 


TRAMWAY AND RAILWAY NOTES. 


Brazil.— RATLWA VW  ErnECTRIFICATION.—It is reported 
that an Anglo-Italian syndicate has offered to the Brazilian 
Government to undertake the electrification of the Central Rail- 
way, and a French syndicate has submitted to the Government a 
competitive similar proposition. 


Colne.— BrrakDown.—Owing to delay, caused by the 
ironfounders’ strike, in repairs to the large turbine at the electricity 
works. which broke down a few weeks ago, it has become essential 
to withdraw special cars from the tramway service. 


Continental.—GERMANY.—As was recently reported, 
the lack of funds has caused a suspension of the constructional 
work in connection with the projected underground electric 
railway which is to connect the north with the south of Berlin, 
namely, that between Gesundbrunnen and Neukolin. It is 
assumed, however, that the financial difficulty will be overcome, 
and that the municipal authorities concerned will have to render 
assistance if necessary. On the other hand, work is proceeding 
on the ruilway section between the Hallesche Tor and the 
Weddingplatz, which passes through the whole of the Friedrich 
Strasse. but operations are at a standstill on the western con- 
necting railway between  Nollendorfplatz and the Triangle 
(Geleisdreieck). The scarcity of cement, coal, and iron and steel, 
in Berlin, together with the high wages prevailing, play an 
important part in hampering progress. The most comprehensive 
scheme for the extension of the railways in Berlin, is that of 
Herr Giese, which proposes the construction of lines which, 
including those already building or at work, would make а total 
of 108 miles, of which about 62 miles would be underground. The 
expenditure on the new lines would amount to £46,350,000 on the 
pre-war basis of calculation. 

A tramway strike is in progress at Aix-la-Chapelle, but the 
Belgian Military Commandant has requisitioned the services of 
some of the tramway employés to transport the rations of the 
forces of occupation. 


Cork.—W Aaces.—The Conciliation Board has effected a 


settlement between the Electric Tramway Co. and its employés, by 
which 150 get an increase of 5s. in the weekly wage, while the work- 
ing hours of conductors ana drivers have been reduced from 8 hours 
40 minutes per day to 8 hours 15 minutes, and from 8 to 7 hours 


on Sundays. with a day off in every 10 instead of every 12 days. 


Firemen' s hours are reduced from 52 to 51, and the hours of other 
employés to 441. 


Dewsbury.— Time Ехтехѕіох.— The Minister of Trans- 
port has extended the time of the Dewsbury Corporation Act, 
1915, for the completion of the tramways for one year from July, 
1920. 


Glasgow. ACCIDENT.— By the overturning of a tramcar 
after a collision with a traction engine on Monday, seven persons 
were injured. 


London.—TrRarric ComMMITTEK.—The Advisory Com- 
mittee on London Traffic, appointed by the Minister of Transport, 
was completed recently, and will hold its first meeting on 
Monday. The members are:—Mr. Kennedy Jones (chairman); 
Sir H. P. Maybury and Sir C. Bartolmé (Ministry of Transport) : 
Mr. Hume (L.C.C.); Mr. Underwood (City Corporation); Mr. 
Francis Dent (Essex County Council), and Mr. Will Thorne, M.P. 
(Labour). E 

Sir Philip Sassoon, M.P., has been appointed Parliamentary 
Private Secretary, unpaid, to the Minister of Transport. 

TuBE TnRaArriC.—The number of passengers using Charing 
Cross Station daily, which is served by the District, Bakerloo, and 
Hampstead Railways, іх 222.000; a total of 2,920 trains pass 
through the station daily. 

ACCIDENTS.—In Jamaica Road, Bermondsey, a fire on a tramcar 
had to be put out by the Brigade. 

On Tuesday evening, an L.U.T. tramcar was derailed in the High 
Read, Chiswick, and delayed traffic for some time. Last week a 
car was derailed in the High Street, Brentford, and nearly over- 
turned. Both these derailments occurred at spots where the track 
is being relaid. 

On Tuesday morning,a District electric train pulled up at Black- 
fria:s station, and for 20 minutes refused to start, delaying traffic. 


Mansfield Woodhouse. — ELECTRIC VEHICLE. — The 
Health Committee is to apply to the M.H. for sanction to a loan 
for the purchase of a 3j-ton electric vehicle for scavenging, 
together with the necessary charging plant, at a cost of £1,350. 


Middlesbrough.—HRaiLLESS Traction.—On Saturday 
Inst a railless traction system was inaugurated, which links up 
Middlesbrough, South Bank, Normanby, and Grangetown. The 
system is supplied with D.C. at 550 volts pressure from the 
Cleveland Steel Works at South Bank. 


Shanghai.— RAILI.ESS ELECTRIC TRACTION.—In addition 
to about 16°6 miles of electric tramways, the Shanghai Electric 
Construction Co., Ltd., has operated since 1915 a railless trolley- 
omnibus service in Shanghai, over a route approximately a mile in 
length. During last year 5°75 million passengers were carried by 
the seven vehicles which maintain the service, and owing to the 
lack of adequate width in many of the busy thoroughfares of the 
city not yet provided with electric traction, the Municipal Council 
has been authorised to negotiate with the company with regard to 
extension of the railless system. It is understood that in addition 
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to the railless passenger vehicles, it is algo proposed to use similar 
vehicles for the transport of goods. To meet the increasing trattic 
requirements, a further seven railleas cars of а new type are being 
built. From a report recently quoted in the Indian and Eastern 
 Kngineer, it appears that the average tire mileage obtained from 

the seven cars in use up to the end of 1918 has been :—Front tires, 
23,796 ; and rear tires, 24,960 miles. 


Sonthport.—SusPENSION oF SERvicE.—In view of the 
present working expenses, the T.C. i8 to suspend the inner circle 
of tramways. 


Sunderland.— NRW LINE.— The scheme for a new loop 
line along John Street has had to be abandoned because of opposi- 
tion by the frontagers, and the Tramways Committee is now 
considering what alternative can be adopted. 


Wigan.—OxNiBUs SERvICE.— The Tramway Committee 
is now introducing motor omnibuses for the development of 
various routes. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—The Commonwealth Parliament has passed а 
Bill giving it the same rights of control over wireless telephony as 
it had over wireless telegraphy. In presenting the Bill the Post- 
master-General said that the Naval Board was considering the 
whole problem, and later on the Government would be able to 
indicate the Board's decision. 


Dearer Press Telegrams. — It is announced by the 
Postmaster-General that from January 1st next the new rates for 
inland Press telegrams, which were sanctioned in 1916 and post- 
poned until conditions became more normal, wil] be put into force. 
The present charges are 18. for every 75 words between 9 am. and 
6 p.m., and 1a. for every 100 words between 6 p.m. and 9 a.m., with 
2d. extra per 75 or 100 words for each additional address. The 
new rates reduce the number of words of a day telegram to 60 and 
of a night telerram to 80, and increase the additional address 
charges to 3d. in either case. 

Mr. Illingworth (Postmaster-General), in reply to a series of 
questions, stated that he had agreed to lease certain telegraph 
wires to the Press Association for the transmission of news on the 
same terms as applied to wires leased to newspapers. The Press 
Association would supply and work the apparatus. There would 
be no competition with the Post Office, which would be relieved of 
& certain amount of congestion, He had no control over the rates 
of pay given by the Press Association to operators. 


Italy.—Telephonic communication between Italy and 
France has been restored. 


Sweden.— Trials between a wireless station in Scot'and 
and Karlsborg, Central Sweden, have given satisfactory resu'ts. 
and daily traffic between this country and Sweden will be com- 
menced, but will only be used when the ordinary cables are defective. 


Telephone and Telegraph Statistics.—With the results 
for September, 1919, ends the period of four years during which a 
fee of 3d. for a telephone call-office call has been in force in the 
London area. The actual figures compared with the year endul 
September, 1915, are :— 


Revenue. No of calls. 
1915-16 3°07 percent. increase — 31'28 per cent. decrease 
1916-17 ... 713 - T 28°57 " : 
1917-18 1243 „ - 2501 „ н 
1918-19 51:93 5 G 1°28 к increase 


In the 12 months ended March, 1914, 4,287,127 telegrams were 
- forwarded abroad through the London Central Office alone, while 
3,443,865 telegrams were received. During the same period the 
Liverpool Office, including the Cotton Exchange, dealt with 
611,033 telegrams, of which considerably more than half were 
in the outward direction. In addition to this total of nearly 
81 millions of telegrams, nearly 4 million words were dealt with in 
the shape of Press matter signalled over leased wires between this 
country, France and Germany. During the war the output was 
reduced to the extent of more than 50 per cent., but since the 
Armistice it has steadily been approaching pre-war figures.— 
T. х T. Journal, 


The Radio Corporation of America.— À statement 
circulated by the Wireless Press relative to the Marconi Wireless 
Telegraph Co., of America, explains the relation of the parent 
British and American companies, and points out that the latter 
found itself greatly embarrassed in carrying out its plans conse- 
quent on the strong objection of U.S. Government officials to the 
stock interest held therein by the British company. This interest 
has, therefore, been eliminated by the formation of the Radio 
Corporation of America, which has entered into agreement with 
the General Electric Co. concerning present and future patent 
rights, the manufacture of patented apparatus, kc. Steps have 
also been taken во that the actual control of the Corporation shall 
at all times be in the hands of American citizens or corporations, 
The scheme does not involve the sale of the whole assets and 
property of the American company as an entirety, but does 
radically change the scope of its operations, and transfers the 
conduct of wireless communication and the sale of wireless devices 
to the new company. The financial details were brietly sum- 
marised on p. 567 of our October 31st issue, 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the e . indicates 
the issue of the ELEOTBIOAL REVIEW in which the " Official 
Notice” appeared.) 


OPEN. 


Aberdeen,— November 27th. Great North of Scotland 
Railway Co. Six or 12 months' supply of telegraph material. 
Stores Superintendent, 80, Guild Street, Aberdeen. 


Australia. — SvpNEY.— December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney.“ 

City Council. January 5th, 1920. Electrio Lighting Department. 
Outdoor H.T. switchgear (specification 666); air-brake switches 
(specification 565). Electric Lighting Department, Town Hall. 

— Tenders. 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No. 558." 

MELBOURNE. — P.M.G.’s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1 1583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Seoretary for Railways, Spencer Street, 
Melbourne.“ 

P. M. G. 's Department, Melbourne. November 25th. Switchboard 
cable and switchboard parts (schedule 1,585).* 


Bradford. Tramways Department. 
General stores. Mr. R. H. Wilkinson, Tramways General ö 
7. Hall Inge. 


Croydon.— November 17th. B.C. Erection and main- 
tenance of electric motor and pump, and connections for sewage 
disposal works. (October 31at.) 


Dublin. — November 26th. 
mittee. 20,000 arc-lamp carbons. 


Electricity Supply Com- 


(See this issue.) 


Dundalk.— November 19th. U. D. C. Electricity Depart- 
ment. 400 tons of light American fuel-oil, suitable for Diesel 
engines. (October 31st.) | 


Dundee.— November 20th. Electricity Department. 
Steelwork at the Carolina Port generating station. Mr. H. 
Richardson, General Manager and Engineer. 


Enniskillen.—December Ist. Sligo Leitrim & Northern 
Counties Railway Co. 12 months’ supply of electric telegraph 
material. The Secretary, Enniskillen. 


London.—L.C.C. The Highways Committee recommends 
that tendera be invited for alterations to the ooal bunkers and com- 
pletion of the coal shoots at the Greenwi^h power station. 

December ‘ith. Overhead electrical equipment, low-tension cable, 
and laying stoneware ducts, &c., in connection with the construction 
of the Lee and Eltham tramway. (“ее this issue.) 


Manchester.— November 18th. Tramways Committee. 
Supply of block tin. Mr. J. M. McElroy, General Manager. 

December let. Rivers Department. Supply, &c., at Davyhulme 
sewage works, Urmston, of three 30-H.P., three-phase, induction 
motors, & Secretary of Rivers Department, Town Hall. 

December 2ith. Electricity Committee. Specitication ВІ. : two 
25,000-Kw. and two 1,000-Kw., three-phase turbo-alternators, with 
condensing plant, comprising : main turbines, main alternators, 
main condensers, air and water extraction pumps and pipework, 
house-service turbines, house-sgervice alternators. Specification B2. : 
four 100,000-lb. water-tube boilers, 375 lb. working pressure, 
comprising : water-tube boilera, complete, steel economisers. air 
heaters, induced and forced-draught plant and chimneys, tlues, 
coal chutes and ash hoppers, pipework and valves. Specification 
B3.: ооа] and coke handling and conveying plant, and wagon 
tippers, comprising: coal and coke conveyors, capacity 1(0 tons pec 
hour, wagon tippers. (See this issue.) 

Plymouth.— December 5th. Corporation. Two water- 
tube boilers. (See this issue.) 


New Malden (Sarrey).—November 25th. The Maldens 
and Coombe U.D.C. Two 15-B. H. p. electric motors, and two 4-inch 


centrifugal pumps, at Kingston Vale pumping station. (See this 
ic sue.) 
Sowerby Bridge. — November 24th. U. D. C. Supply of 


a 20-. H. P. electric motor at the sewaze disposal works, Milner 
Royd. Mr. James Eastwood, Ea ineer and Surveyor, Council 
Ottices. 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London, 
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South Africa.—JouaxNESBURG.— December Ist. Muni- 
cipal Council. One 500-KW. converter, or alternatively, one 
750-Kw. converter, for one of the suburban tramway sub-stations. 
Specification No. 114.7 

January 8th. Municipal Council. Copper wire, cable insulators 
and steel poles (Contract No. 548). Specification from Town Clerk, 
Municipal Offices, Johannesburg.— В. of T. Journal, 


Spain.—Mabpnip.— January 2nd, 1920. Concession for 
an electric railway from Madrid to Valencia. Points which will 
be considered are: (1) Reduced fares; (2) reduction of maximum 
interest guaranteed by the State; (3) shortening of length of the 
concession. Apply Direccion General das Obras Publicas, Madrid, 


Tynemonth.—December 1st. Electricity Department. 
5,590 yd., three-oore, paper-insulated, lead-covered, 6,600-volt 
cable ; 5,500 yd., four-pair, paper-insulated, lead-covered, telephone 
cable ; 5,500 yd., three-core, conductor cable. (October 31st.) 


Walthamstow, — November 26. ^ U. D.C. Electricity 
Department. Cast-iron circulating water pipes, E H. T. and L. r. 
cablo, engine room crane. (October 31st.) 


CLOSED. 


Australia, — SypNey.— Electric Lighting Committee. 
Recommended :— 
400 5-amp. consumers’ meters.— Warburton. Franki & Co: 250 5-amp. 
meters.—Edison & Swan ; 100 8-amp.; 550 5-amp. ; 220 1)-arap.—Aust. 
General Electric Co. Total £3,188. 


Melbourne City Council. Accepted: 
841 A. c. meters, 290 v.; 70 do., 400 v., £820.—A -st. General Electric Co. 
400 do., 290 v., £1.207.—W. G. Watson & Co. 
50 p.c. meters, 990 v., £262. Aust. Genera! Electric Co., Ltd. 
Insui&ted copper cables, 29 l. —-W. T. Henley's Telegraph Co., Ltd. 


Prahran & Malvern Tramway Trust. Victoria :— 
Six four-motor bogie tramcars, £6,921.—J. Moore & Son (меро, 
—Tenders. 


Belfast.— Electricity Committee :— 
Two н.т. feeder panels, £1,9)2.—Metropolitan-Vickers Electrical Co., Ltd. 


Bolton.— Electricity Committee :— 


Boiler feed pump at the Back-o’th’-Bank generating station.—G. & J. 
Weir, Ltd. 


London.—According to the Financial Times, Messrs. 
Cammell, Laird & Co., have received orders from the London Electric 
Railway Oo. for trailer cara, and from the Central London Railway 
Co. for bogies, These orders will be executed at the new works in 
Nottingham, which the company is taking over from the Govern- 
ment. 


Sunderland.— Corporation :— 
Cables, - B. I. & Helsby Cables, Ltd. 


FORTHCOMING EVENTS. 


Junior institution of Engineers. Friday, November 14th. At 80, Victoria 
Street, S. W. At 7.30 p.m. Paper оп "Irrigation Engineering in Burma,“ 
by Mr. A. P. Morris. 

Friday, November 21st. At the Royal Society of Arts, John Street, 
Adelphi, W.C. At7o’clock. Annual general meeting. Paper on The 
Limitation of Electric Tramways," by Mr. W. A. Tookey. 


institution of Electrical rs.—Monday, November 17th. Informal 
meetings. At the Chartered Institute of Patent Agents, Staple Inn Build- 
ings, W.C. At 7 p.m. Discussion on Engineering Advertising,“ to be 


opened by Mr. W. E. Warrilow. 


Students’ Section. — Friday, November 21st 
(Engineering) College, South Kensington, 8.W. 
by Mr. A. P. Trotter. 


Wireless Section.— Wednesday, November 19th. At 6 p.m. At the 
Institution of Civil Engineers, Gt. George Street, S.W. Paper on The 
Design of Multiple 8tage Ampliflers using three Electrode Thermionic 
Valves," by Prof. C. L. Fortescue. 


Scottish Centre. — (Students' Session).—Friday, November 14th. 
At the Royal Technical College, Glasgow. At 7.30 p.m. Opening address 
by Mr. F. H. Whysall. 


(North-Western Centre).—Tuesday, November 18th. At the Engin- 
pes ae Manchester. At 7 p.m. Address by the chairman, Mr. J. A. 
ође: воп. 


(South-Midland Centre).— Wednesday, November 19th. 
versity, Birmingham. At 7.80 p.m. 
Garrard. 


(Irish Centre. Thursday, November 90th. At the Royal College of 
Science, Upper Merrion Street, Dublin. At 7 p.m. Discussion on ** Mr, 
С. Н. Wordingham's Address.” 


Institution of Civil Eegineers.—Tuesday, November 18th. At Gt. George 
Men S. W. At6.30p.m. Paper on Admiralty Harbour, Dover," by Mr. 
‚ F. Wilson. 


industrial League and Council.—Tuesday, November 18th. At 4.30 p.m. 
At the Guildhall, London, Е.С. Address on The Industrial Outlook, 
by the Right Hon. 8ir Auckland Geddes, M.P. 


Royal Society of Arts.— Wednesday, November 19th. At 4 p.m. At John 
Street, Adelphi, W.C. Opening address on Science and Industry," hy 
Bir Н. T. Wood, Vice-President and chairman of che Council. 


Belfast Association of Engineers.— Thursday, November 20th. At the 
Municipal Technical Institute. At 7.45 p.m. Paper on Fuels,“ by Prof. 
. Wren, 


Electro-Harmoaic Society.—Friday, November 2154. 
Holborn Restaurant (Venetian Chamber), Concert. Ladies’ night. 


institution of Mecbenical Rape саса, November 2ith. At Storey's 
ate, В.У. p.m. Paper on The Present Position of Mechani 
Road Traction, by Mr. G. C. Conradi, DOREM 


At the City and Guilds 
At 7 p.m. Opening address 


At the Uni- 
Address by the chairman, Dr. C. C. 


At 8 p.m. At the 


NOTES. 


A Spanish Trade Union Dissolved.— Reports from 


Barcelona, where there is a lock-out of 34,000 men. state that 


complete order prevails. In consequence of the unyielding 
attitude of the employers’ federation, the central organisation of 
the local Trade Unions. known as the ‘‘One Big Union," will be 
dissolved, and the seals and archives deposited in the offices of the 
Civil Governor. 


Geological Research.—The Geological Survey of Great 
Britain and the Museum of Practical Geology, Jermyn Street, S. W., 
have been transferred for administrative purposes from the Boerd 
of Education to the Department of Scientific and Industrial 
Research as from November Ist. Correspondence with reference 
tothe work of the Survey should be addressed, as heretofore, to 
the Director of the Survey and Museum, Jermyn Street, S.W. 


Royal Naval Division Signal Company Rennion Dinner. 
A very successful dinner was held on the evening of November 
5th at the Holborn Restaurant, the first, it is hoped, of many. The 
following were present, Mr. A. C. Branch in the chair :—Messrs. 
Н. A. Edger, G. C. Allingham, R. O. Martin, T. Н. Soloman, Н. 5. 
Housden, E. Barlow, C. S. Williams, S, H. Freeman, G. F. Boxall, 
E. J. New, B. H. Leeson, C. E. Monks, R. D. Binnie, L. 8. Wallis, 
A. G. Hilling, Н. A. Brimelow, C. A. Stephens, S. P. Barnes, C. F. 
Edwin, F. C. Curtis, B. E. G. Mittell, H. W. Booth, T. Riley, 
J. N. Robertson, I. Casewell, J. H. Turner, А. S. Carr, G. W. 
Hilditch, P. C. Pocock, E. J. Harper, J. L. Dillon. C. W. Erskine. 
H. W. Moreton. H. H. Curtis, F. D. Ballard, F. T. Hall, J. L. 
Browne, S. J. Billington, J. Grieg, H. D. Gamble, F. E. Beecham, 
C. L. Pickup, E. A. Gordon (hon. secretary). The dinner was 
followed by a discussion and a musical programme. 


Spectacular Flood-Lighting at Glasgow.— The most 
effective item in the Glasgow Corporation Peace Day illumination 
scheme was undoubtedly the flood-lighting of the beautiful 
municipal buildings. Seventy-six B.T.H. floodlight projectors, 
each containing & 1,000-watt half-watt lamp, were employed. The 
projectors were placed on the roofa of buildings opposite the Town 
Hall, and were so arranged that the whole facade was uniformly 
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EXTERIOR OF GLASGOW MUNICIPAL BUILDINGS 
ILLUMINATED BY MEANS or B.T.H. FLOODLIGBT PROJECTORS, 


and very brilliantly illuminated. Ten of the lamps were used for 
lighting the central tower. This installation is believed to be the 
first of ite kind in this country—certainly there has been no earlier 
attempt on so large ascale. It was of a purely temporary nature. 
but the floodlight projectors are to be retained by the Corporation, 
and will be used in the future for a variety of municipal purposes 
—such as night construction work, fire salvage, street patrols, Xc. 


Nitrogen Products Committee.— The report of the 
Nitrogen Products Committee, appointed by Mr. Lloyd George 
when he was Minister of Munitions, in June, 1916, will shortly be 
published. The recommendations include proposals for meeting 
at home a portion of the demand for nitrogen products ; proposals 
for conserving and increasing the output of by-product ammonia 
from gas works, coke ovens, &c.; for securing the better utilisa- 
tion of the national resources in coal, and for reducing the con- 
sumption of raw coal as fuel. 

The main interest in the report lies in the direction of the 
future development in this country of the fixation of atmospheric 
nitrogen. The Ministry of Munitions commenced during the war 
the erection of a factory at Billingham-on-Tees, covering 271 acres. 
At the conclusion of hostilities work was suspended. The 
Minister of Munitions is prepared to consider offers for the 
acquisition of the partly-constructed factory at Billingham, with 
plant and other realisable assets, from persons or firms in a 
position to develop successfully the fixation of atmospheric 
nitrogen. The adequate assurance of the production of nitric 
acid, &c., for service explosives will be a condition of the transfer. 
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The Electro-Harmonic Ѕосіеќу.— The next concert 
(ladies' night) will be held at the Holborn Restaurant in the 
Venetian Chamber on Friday, November 21st, commencing at 
8 p.m. Mr. Roger T. Smith (President of the Institution of Elec- 
trical Engineers) will preside. The artistes will be :—Miss Clara 
Simons, soprano; Mr. Walter Glynne, tenor; Mr. Edward Halland, 
baritone ; Mr. Philip Lewis, violinist ; Mr. Sivori Levey, humorous 
and dramatic recital; Mr. T. C. Sterndale Bennett, original 
humorous songs at the piano; Mr. Bernard Flanders, A.R.A.M., 
pianoforte solo and accompanist. 

The following letter came to hand as we were going to press :— 

“ I have just received my card re the Electro-Harmonio Concert 
on November 21st, and pote with regret that it is proposed to 
revert to evening dress for ladies’ nights. | 

" After enjoying many concerts in ordinary clothing during 
recent years, I fail tosee why we should now degenerate into pre-war 
‘bad habits. 

"I have asked Mr. Lane that the question may be put to the 
vote on November 21st and also un December 12th, and trust that 
all members in favour of rational dress will turn up, and thus save 
themselves much loss of time and inconvenience in the future. 

| | " E. STANLEY HAYSHAW. 
“London, S. E., Vurember 12th, 1919." 


A Welsh Water-power Competition.—We have not 
hitherto associated engineering problems with the Welsh National 
Eistedd fod, an institution which we have always regarded with the 
respect due to ita age and its ideals, but of the working of which 
we have little knowledge. It is, therefore, with pleased surprise 
that we learn from Mr. J. P. Gregory, of Rugby, that the first item 
on the programme of subjects for competition for prizes offered by 
the National Eisteddfod Association is an essay on Тһе Use of 
the Water Power of Wales for the Development and Advancement 
of Welsh Industries,” the prize (given by the proprietors of the 
Western Mail through the Association) being E 100. The adjudi- 
cators are Sir L. W. Llewellyn, K.B.E., Prof. T. J. Jehn, and Mr. 
J. P. Gregory. The prize is by far the highest offered, except one 
for choral singing. Particulara as to the conditions, &c., can be 
obtained from the general secretary, Mr. D. Arthen Evans, Glyn 
Geraint," 15, Somerset Road, Barry (catalogue price 114. post 
free) ; the meeting is to be held on August 2nd—6th, 1920, at Barry. 
All entries must be completed by May 24th, 1920. 


Educational.— Science states that a co-operative course in 
electrical engineering. in which the General Electric Co. (U.8.A.), 
eombines with the Institute, has been established at the Massa- 
chusetts Institute of Technology. Students undertaking this 
work will have before them a course of five years in length. The 
first two are identical with the regular course in electrical engi- 
.neering, and the last three will be divided between instruction in 
theory at the Institute and instruction in practice.at the West 
Lynn Works of the General Electric Co. The Institute instructing 
staff has been strengthened by the addition to ita electrical faculty 
of Prof. Timble, who will be alternately at the Institute and at the 
works with the students. The successful completion of the course 
will lead to & degree of master of science. This undertaking, 
which affords to the students the practice of the most important 
and largest kind of commercial work, is undertaken by the General 
Electric Co., in order that it may havea supply of properly trained 
young men for its managers and superintendents. 


Flood Lighting.—Testimony to the value of flood lighting 
for protective purposes was provided during the recent railway 
strike by the use of B.T.H. projectors at Lots Road power station. 
- These projectors, described some time ago in our " New Devices " 
. columns, are mounted on tripod stands, and can be swivelled 
horizontally and vertically ; each projector is equipped with a 
1,000-watt Mazda half-watt lamp. It was found that two or three 
watchmen each having under his controla flood-light projector, could 
maintain close observation over the whole danger zone—that is to 
say, the area from which interruption was likely to proceed. The 
slighteat movement could be clearly seen at a distance of 300 or 
400 ft. Obviously, the use of floodlight projectors for proctecti ге 
lighting has considerable advantages, since one watchman, so 
equipped, has a large radius of effective observation. Another 
good point about flood lighting is the rapidity with which the 
projectors can be installed in case of emergency, the only prelimi- 
nary necessary being the prevision of leads from the nearest 
available source of energy. 


The Ministry of Transport.— The Times states that the 
newly-constructed Ministry of Transport is busily engaged at 
present upon its organisation. There are to be nine separate 
departments. The heads of these departments are: 

Chief Mechanical Engineer.— Colonel L. Simpeon. 

Director-General of Civil Engineering.—Sir A. Gibb. 

Director-General of Development.—Sir C. de Bartolomé, 

Director-General of Traffic.—Sir P. Nash. 

Secretary and Solicitor.—Sir F. Dunnell. 

Director-General of Finance and Statistics.—Sir G. Beharrell. 

Director-General of Public Safety and General Purposes.—Sir 
W. Marwood. 

Director-General of Roads.—Sir H. Maybury. 

Director-General of Transport (Ireland).— Mr. H. G. Burgess. 

The organisation of the Civil Engineering and the Roads 
Department has been delayed, as Treasury authority for these 
departments has not yet been received. 


Inqulrles.— Makers of the New Vesper" pillar for 
lamp radiators, Tungar rectifiers, &c., are asked for. 


Fatality — Oswald Guest, aged 26, was seen to stumble 
whilst following his employment on an electric charger at the 
Cleveland Steel Works, Middlesbrough, on November 7th. In 
falling, he clutched a live wire. and fell to the ground dead. 


The Closed Door—Why ?—After allowing the Press 
access to the Gas and Electricity Committee's meeting for several 
‘years, the Middlesbrough Corporation decided last Monday 
(November 10th) that the Press should not be admitted in future, 
© owing to the important negotiations and discussions which take 
place from time to time." | 


Appointments Vacant.—Instructor in electrical engin- 
neering and electrical installation work (£220) for the Croydon 
Education Committee ; assistant telegraph engineer (£250 + war 
bonus) for the Government of Uganda; lecturer and: demonstrator 
in electrical engineering (£300, rising to £400) for the University 
of Liverpool ; junior shift engineer (£186) for the Crewe Corpora- 
tion electricity works ; telegraph inspectors (£160, rising to £200 
+ £70), electrical mechanicians (£200 + £65), for the Posts and 
Telegraphs Department in the occupied Territory of German East 
Africa; switchboard attendant (738.), for the Burnley Borough 
Council Electric Lighting Department. See our advertisement 
pages to-day. | 

In our Official Notice pages last week in the advertisement 
relating to the appointment of а station engineer for Cape Town, 
the reference to age should have read who must aot be over 
40 years of age." 


A Graphic Indicator of Pulsations.— Referring to our 
recent remarks on the measurement of noise, Mr. N. D. -Blagdon 
Phillips, A. M. I. E. E., sends us the following particulars of an 
apparatus intended for use in connection with physical and other 
research, by application to any body or structure whose minute 
movements or vibrations it is desired to investigate. 

The means adopted is the movement of a spot of light upon а 
rotating drum or а screen. The principle will be understood by 
reference to the diagram (fig. 1), in which D represents а diaphragm 


or member adapted to receive the vibrations in question. Attached 


to D is a fine wire W, made fast at its other end to the adjustable 
fixing r. On this wire is a small bobbin A, to which is attached a 
second wire W), held in tension by the spring з. 

A small mirror M, pivotally mounted at P, is actuated by a emall 
arm on P attached to wi. It will be seen that w is not quite 
straight, but is pulled by Wi so as to form a wide angie at A. By 
this means a very small movement of D causes a magnified move- 
ment of M. 
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A beam of light is directed on to the mirror, and any 
movement of the latter will cause the beam of light to move 
over a corresponding angle, represented by the dotted lines 
a, ai; this movement of the beam would in most cases be too 
rapid to allow of counting its frequency, although its amplitude 
might be noted. The frequency, however, can be ascertained by 
mounting a cylinder, or drum, c, in bearings B, B, on one end of 
which is a pulley P; driven from a larger pulley and handle Pa. 
This drum has a dull black surface, except at one portion of ita 
periphery R, where there is a narrow strip of white extending its 
full length, When the mirror oscillates, the spot of light is 
thrown backwards and forwards on the drum, which is then 
rotated by means of the driving pulley P,, causing the observer to 
see the spot of light at intervals, i e., once each revolution of С, 
and the position in which he sees the spot on R may vary according 
to the cireumstanoes, depending upon the phase difference of the 
movements of M and R. The observer will then adjust the speed 
of c until the spot appears to be stationary, when the speed of c 
can be read on the tachometer, and this will give the periodicity 
of D. 

The left-hand view in the diagram shows in elevation the path 
of the beam of light from ita source to the eye of the observer. 

If it be desired further to investigate the characteristics of the 
pulsations, the drum C may be replaced by a photographic plate 
made to pass, at known speed, in front of the apot of light ; or the 
apparatus might be adapted for use with the oscillograph, so aa to 
render the wave form at once apparent. 
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Institution and Lecture Notes.—Institution of Elec- 
trical Engineers. — Ihe syllabus of meetings of the new 
session oi the Irish Centre, which opened on October 16th. at 
Dublin with the chairman’s address, is as follows :— 

November Zuth.— Discussion on Mr. C. Н. Wordingham's address. 

December I8th.—-Water l'ower, Mr. T. C. Roberts. 

dhe first ordinary meeting of the North-Eastern Centre 
was held at Newcastle on October Yuth, when the Chairman, 
Mr. W. Cross, delivered Ins inaugural. address; on Monday 
evening last Dr. W. M. Thornton lectured on " Electrical 
Underwater Signaling." Other arrangements are as follows: 

November 24th. — Wireless Telegraphy in the Mercantile Marine, Mr. W. 
D Owen. 

December 8th. — Subject то be announced later. 

Ihe opening meeting of the North-Midland Centre was held 
on Tuesday last at the Hotel Metropole, Leeds, when the 
Chairman, Мг. W. M. Seivey, delivered his muugural ad- 
dress, А smoking concert followed. ‘Lhe programme for 
the lirst part of tne session is as follows :— 

November th (Shetneld).—Visit of the President, Mr. R. T. Smith. Dis- 
cussion on the Use of Electrical Machinery in Goods Stations and Yards, to 
be opencd by the President, 


December Yth (Bradtord).—Discussion on the Linking-up Report, to be 
opened by Mr. T. Roles. 


January l3th, 1920 (Leeds). Large Power Transformers, by Mr. A. G. 
Ellis and Mr. J. L. Thompson. 


‘he new session of the Scottish Centre was opened at 
Glasgow on Tuesday last with the Chairman’s (Mr. W. В. 
Hird) inaugural address. Ihe syllabus includes the follow- 
ing :— 

Lecember 9th (Glasgow).— Scientific 
*cott- Max well. 

January lsth (Edinburgh).— 

‘Lhe first meeting of the North-Western Centre is to be 
held at the Engineers“ Club, Manchester, at 7 o'clock. on 
Tuesday next (November Idth), when Mr. J. A. Robertson 
will deliver his inaugural address. Other arrangements for 
the session are as follows :-- 

December Znd.—Discussion on Electricity Supply. 

December ltth.—Scicnutic Works Management, Mr. J. M. Scott. Maxwell, 

January 13th, 1920.— 

January 2Uth.— . 

lhe inaugural address of the chairman of the South-Mid- 
land Centre (Dr. C. C. Garrard) is to be delivered on Wed- 
nesday next, November J9th, at 7 pan. at the University, 
Birmingham. Other events in the programme are :— 

Decem r£. 3rd.— Dielectrics, Mr. G. I.. Addenbrooke. 

December Izth.—*ientific Works Management, Mr. J. M. Scott-Maxwell, 


А January 14th, 1920,—kddy Current Losses in Stator Windings, Мг. H. W. 
'aylor. 

January l5th.—]oint meeting with Midland Junior Gas Association for 
discussion on ** The Uses of Gas and Electricity for Heating and Power." 
January 28th.—Fuilures of Turbo-generators and Suggestions for Improve- 
ments, Mr. J. Shepherd. 


On December Ist, Mr. W. A. Chamen will address the mem- 
bers of the Western Centre at the Merchant Venturers' 'Lech- 
nical College, Bristol. i 

The newly-formed Preston Centre of the Institution (Mr. 
J. F. Simpson, borough tramway engineer, secretary), held ts 
hrst general meeting last week, when Mr. J. Connor, ehair- 
тар, gave an interesting address on Ihe Nation's Concern 
in the Utilisation of Fuel." here was an attendance of 100, 
including Several visitors. 

Kirmingham Electric Club. — On Saturday evening last 
а paper was read by Mr. T. Pettigrew, of London, on Auto- 
matic Telephones tor Works’ Ginces, үс he paper was 
Miüstrated. py lantern slides, working parts, and by complete 
equipments installed in the lecture room. ‘Lhe paper dealt 
with. two main types: an automatic telephone system ar— 
ranged for 100 fines, but upon which the conversation 
efficiency factor could be varied; and a new autowatic tele- 
phone system known as the Select-o-Phone ” system, which 
has & large number of advantages, 

Institution of Civil Engineers.—The 10151 session of the 
Institution of Civil Engineers was opened on the 4th inst. 
at Westminster, when Sir John Purser Griflith delivered his 
presidential address, and presented the awards made by the 
Council for papers dealt with during the vear. There was a 
large attendance. The president said that years ago it was 

his privilege to submit for their consideration. some of the 
economic problems in connection with the handling of raw 
materials and merchandise at ports and other large centres of 
trafic. He had endeavonred to show that the old term 
"labour-saving appliances“ should be replaced by that of 
"labour-aiding appliances," because they did not aim at 
reduction of employment, but at a greater individual output. 
He little thought then how soon the problein would have to 
Бе faced in an acute form. The declaration of large divi- 
. dends, and the tax on excess profits, have Jed the workman 
to believe that he was not receiving his fair share of the earn- 

ings of the industry. It appeared that the only remedy was a 
wide adoption of co-operation, co-partnership, or profit-shar- 
ing, which would ensure the workmen’s participation in the 
prosperity of the industries in which they were engaged. The 
coal panic of the past few years had drawn attention to the 
unused peat deposits in the United Kingdom. It was estimated 
that the Irish. bogs contained between 3,.500,000.000 and 
4.000, 00,000 tons of anhydrous peat, or 5,090,000,000 tons of 
air-dried peat. At present about 6,000,000 tons of peat per 
annum were burned as fuel in lreland, and over 4,500,000 tons 
f coal imported. If this coal were replaced by peat fuel at 

the rate of two tons of air-dried peat to one ton of coal— 
that was, about 9,000, 0% tons of air-dried peat—the total con- 
suinption of peat in Ireland would be about 15,000,000 tons 
per annum, and the peat deposits would be sufficient to 
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satisfy the fuel and power requirements of the country at the 
present rate of consumption for more than д0) years. ‘Tbe 
difficulty of winning would increase, due to the increasing dis- 
tances of the coal laces from the pit mouth, the longer tune 
the men would take to get to their work, and the shorter time 
they would spend at the working face. Output under these 
conditions must decrease and price of coal rise. bor these 
reasons the development ot our peat and water-power re- 
sources was an urgent and pressing need. Neither of these 
great problems could be dealt with unless the State took 
action, and removed the obstacles which excluded the pos- 
sibility of private development. 

Royal Institution.—At a general meeting of the mem- 
bers, on November 3rd, thanks were returned to Mr. Richard 
Pearce for his donation of £100 to the fund for the promotion 
of experimental research at low temperatures; and to Mr. 
Robert Mond for his gift of laboratory material, Ihe Right 
Hon. Lord Rayleigh, Mr. L. Griflin, Lieut.-Col. A. E. Le 
Rossignal and Mr. E. Basil Wedmore were elected members. 

Association of Mining Electrical Engineers.—The York- 
shire branch held its first meeting of the new session at 
Wakefield on November Ist. In his inaugural address the 
President (Mr. Roslyn Holidav) appealed to the young mem- 
bers to take an active part in the discussions and delibera- 
tions of the Association. A paper was read by Mr. J. R. 
Haigh on the installation. of electrical plant in collieries. 
He advocated a steam pressure at collieries of 150 lb. per 
sq. in. as а inininurni—the majority of collieries at the pre- 
sent tune were working at 50 to 70 lb. per sq. in., which was 
far too low. . Exhaust-steam turbines effected an immense 
saving, but more efticiency would be gained by dispensing 
with the old winding engines and replacing them with elec- 
tric winders. The first cost would be heavy, but the outlay 
would be amply repaid in a few years’ time. Water-tube 
boilers working at 150 lb. with super-heated steam and econo- 
inisers, the steam feeding into a high-pressure turbine for the 
generating of the whole of the electricity at the colliery, was 
the ideal system, and he thought that the Governinent should 
compel all new collieries to be equipped on these lines. Steam 
should only be used to drive the turbo-generators. 

Paisley Association of Electrical Engineers.—Mr. W. 
Blair Smith, Corporation electrical engineer, Paisley, in his 
presidential address to this Society, spoke of the present con- 
dition of the electrical industry, and dealt with the proposed 
formation of larger distributing areas of supply throughout 
the country as provided for m the new Electricity (Supply) 
Bil. The new conditions, he said, would bring about а 
betterment of the whole supply business. Other matters 
dealt with included the increase of output improvement of 
load factor, the standardisation of systeius, and the more 
thorough training of engineers, all of which, it was claimed, 
would have a beneficial citect on the industry of the country. 

Prof. A. Н. Gibson delivered his lecture on Water Power 
Possibilities," with special reference to the Tummel Valley 
electrical scheme, to the members of the Dundee Engineers’ 
Institute. 


The Chinese National Wireless Co, — In June tlie 
formation of the Chinese National Wireless Со. was an- 
nounced. The board of directors has since been appointed as 
lollows > Vice-Admiral Chen Ngen-tao, chief of the executive 
board, Ministry of the Navy, Peking; Lieut.-General Ting 
Ching, until recently director-general of military operations, 
Ministry of War, Peking; Lin Chih-hsin, a Chief du Bureau 
of the Ministry of Communications, Peking; Godfrey C. Isaacs, 
managing director of Marconi Wireless ‘Lelegraph Co., Ltd., 
London; T. A. Barson, chairman of the Peking Syndicate, 
Peking; and A. Н. Ginman, representative in China of Mar- 
coni's Wireless Telegraph Co. Тһе company was formed as 
a result of the agreement made between the Chinese Govern- 
ment and Marconr's Wireless Telegraph Co., London, and 
1з а Joint stock limited liability company created to manu- 
facture and deal in wireless telegraph and telephone appara- 
tus, material, and supplies, and to repair and maintain 
wireless installations now existing and hereafter to be 
established. The capital is set down as £700,000. "The agree- 
ment stipulated that £200,000 of the capital was to be paid 
up upon signature of the agreement, one-half by the Marconi 
Co., and the other by the Chinese Government, the latter 
having the option, after 20 years, either to buy out the 
Marconi or sell out its own shares. The Marconi Co. grants 
to the Chinese company the right to use in China, so long 
as it is a party to the terms and conditions of the agreement, 
all the Marconi Co.’s patents, rights &c., in return for one- 
third of the net profits, though this pavment will be dis- 
continued should the Chinese Government eventually buy 
up the entire Chinese company. The Chinese Government 
also has the right, at any time, to abolish the one-third dis- 
tribution of profits to the Marconi Co. by the payment of a 
lump sum to be determined by negotiation, but not to exceed 
£300,000. The company is to utilise materials produced in 
Chins in preference to imported materials in all cases in 
which such materials are neither lower in quality nor higher 
in price than the imported materials. Chinese will be em- 
ployed on the personnel as far as possible, and as soon as 
the company’s works are in operation a school will be 
established for the technical education of students, the 
expenses of the school to be borne by the company.—T. d T. 
Age. | 
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Electric Soldering Irons. Following on Mr. (C. Turnbull's 


article an the construction of electric soldering irons, we 
have received from him the heating eleinent of an iron which 
has burnt out, and we reproduce herewith a photograph of it. 
The screwed portion of the. copper rod, it will be seen, has 
been worn and corroded away in the manner described in 
his article, with disastrous consequences to the element. The 
design of the tool is obviously inherently bad, and betrays n 
lamentable lack of workshop experience on the part of its 
author. Even if an intimate contact could be obtained in 
the first instance between the screw and the head, the design 
would still be wrong, for the continual expansion and con- 
traction of the two parts must inevitably destroy that close 
contact in a short time, and bring about an excessive heat 


BuuNT-oUT SOLDERING [RON ELEMENT. 


gradient across the surfaces, overheating the element and 
oxidising the screws; eventual breakdown is then a foregone 
conclusion. Mr. Turnbull's design, in which the shank and 
the head are inade in one piece, offering the minimum re- 
sistance to the flow of heat, 1s obviously the correct engineer- 
ing solution of the problem, and it presents no serious diff- 
culties in manufacture. | | 

The moral of the matter, to our mind, is that manufacturers 
who receive complaints regarding their products, emanating 
from reliable sources, ought not to permit them to be dealt 
with by the clerical staff, but should see that they are brought 
to the notice of their competent technical staff. 


Hours ef Work.—In Mr. К. E. Graves’ chapter, in the 
annual report for 1918 of H.M. Chief Inspector of Factories, 
he reports that in 1913 the actual hours of work in different 
trades were considerably below those permitted by the Acts. 
The outbreak of war, however, gave rise to a considerable 
extension of hours even beyond those ordinarily allowed. For 
a time the lengthened hours had, generally speaking, tho 
desired effect of increasing output, though not in full pro- 
portion to the hours worked, but it gradually became apparent 
that such hours were not profitable in the long run. Experi- 
ence led to a further reduction in hours, and an interesting 
featüre was the increasing number of cases in which work 
before breakfast was abandoned. The shortening of hours 
was mainly achieved by: (I) The one-break day system, under 
which work commences after breakfast and only one meal 
time is allowed; (2) the two day-shift system, under which 
work is carried on by two shifts of workpeople, each working 
from six to eight hours daily; (3) the five-day week system, 
under which no work is done on Saturday. During the past 
vear, the last-named system has. been adopted in numerous 
works in a wide range of industries throughout the country. 
Tt is remarkable how few cases are recorded throughout the 
reports of firms which, having once tried the new system, 
have reverted to the old. In practically all the cases men- 
tioned, the reversion was due solely to objections on the part 
of the workpeople. The chief objections appear to be: (i) 
That breakfast before starting means increased consumption 
of coal and gas; (п) that the interval between breakfast and 
dinner is too long, unless a short break is allowed during the 
morning spell, or light refreshment is sent round; (iii) that 
confusion is caused in the home, and hardships to the house- 
wife. The two day-shift system consists in two day shifts of 
six to eight hours each. usually between 6 a.m. and 10 p. m. 
Generally. the second shift takes over from the first without 
any break, but sometimes there is a short interval between. 
The inspectors report that in very few cases have any objec- 
tions been raised by the workpeople; but that. on the con- 
trary. those questioned at several facfories have expressed 
themselves well pleased with the sistem. They also report 
that no particular administrative ditticulties have been experi- 
enced. Individual works in a fairly wide range of industries 
have found it convenient to adopt a five-day week. with no 
work on Saturday, but there are по signs at present that it 
ів likelv to be very attractive generally either to employers 
or workpeople. 


OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW pusted as tu their movements, 


Central Station Engineers.—Mr. J. TOWNLEY, acting 
borough electrical engineer at Barnsley, has been appointed 
chief assistant electrical engineer of the Sunderland Corpora- 
tion Electricity Department, at £522 per annum, in succes- 
sion to Mr. S. R. Windle, who has been appointed electrical 
engineer of the Doncaster Corporation electricity works. 


General.—We learn from Mr. W. M. Monpzx that Major 
А. E. Levin, T.D., R.E. (T.), who was for some years asso- 
clated with him and his late partner, Mr. R. A. Dawbarn, 
has now returned from overseas military service, and has 
joined him as partner. The firm will be known as Mordey 
and Levin, and will carry on practice at 52, Victoria Street, 
Westminster, S. W. 1. 

Mr. W. A. lEYNOLDs has been appointed to succeed Mr. 
C. W. U. Adamson, who is now in England, as Victoria 
manager for Messrs. Babcock & Wilcox, Ltd. Mr. Reynolds 
was sent from head oflice to supervise the erection of the 
boiler house equipment at the Newport power station. Mr. 
A. E. PEPPER, consulting electrical engineer, formerly asso- 
ciated with Messrs. Kay, McNicol & Co., Sydney, has been 
appointed шапарег of Messrs. W. G. Watson & Co., Ltd.— 
Commonwealth Engineer. 

Mr. Е. Снамвекѕ, the foundry general manager of the 
Stanton lronworks Co., Ltd., is retiring from that position, 
and his place is being taken by Mr. P. H. Wilson. Mr. 
Chambers is retaining his seat on the Stanton board, and 
will continue to act as consulting engineer to the company 
in connection with their foundry business. | 

The Rt. Hon. Lord HERSCHELL, K.C.V.O., has been elected 
a director of Marconi's Wireless Telegraph Co., I atd., and the 
Marconi International Marine Communication Co., Ltd. 

Mr. W. E. SowrkR, Mayor of Bedford, in inspector of the 
electrical section of the telegraph department of the Midland 
Railway between Leicester and Southend, and is chairman of 
the Corporation Electricity and Street Lighting Committee. 

Mr. GREENSLADE, chief of the electrical engineering depart- 
ment, Cork Technical School, has resigned in order to take 
up another appointment. 

Coun. J. CALVERT, who had conferred upon him the Free- 
dom of Middlesbrough last Friday (7th) on relinquishing the 
mayoralty after four years, has been chairman of the Gas 
and Electricity Committee since 1910. 

Lieutenant J. E. CHAMBERLAIN, City of Edinburgh Fortress 
Engineers (Electric Lights Companies) has been granted 
the local rank of captain whilst commanding a company, with 
effect from August Ist. Captain Chamberlain was gazetted 
to the corps in August, 1916. 

Warrant Telegraphist H. J. Mason has been appointed to 
the Africander for charge of Bathurst wireless station. . 

In the Nottingham elections Mr. R. Н. Swain, who had 
filled the office of chairman both of the Electricity aud Tram- 
ways Committee, was defeated: The Labour Party contested 
nine seats and won seven, the opposition to Mr. Swain being 
founded partly upon objection to present high tramway fures 
and the want of success attending the electricity undertaking. 
Mr. Swain has been acting also as chairman of a committee 
of East Midland authorities which has been constituted to 
further an extensive scheme of electricity supply. 

Mr. J. Н. Davies, registrar of the University College of 
Wales, has been elected principal in succession to the late 
Dr. T. F. Roberts. | 

Congratulations to Alderman Duncan Watson’ проп his 
election as Mayor of St. Marylebone Borough Council. 

Mr. G. T. Muye, O. B. E., who was in 1912 appointed H.M. 
Trade Commissioner in Australia, and in 1917 H.M. Senior 
Trade Commissioner in Canada and Newfoundland, has been 
appointed commercial secretary (Grade I) at H.B.M. Lega- 
tion, Havana. He is proceeding from Montreal to Havana 
on November 30th. | 

Mr. N. T. Тате has been appointed chief electrician at 
Messrs. John Bowes & Partners’ Collieries ut Marley Hill 
(Co. Durham). 

Sir Auckland Geddes, the President of the Board of Trade, 
has appointed Captain G. T. RAMs DEN, M. P., to be his Parlia- 
inentary Private Secretary. | 

Mr. R. E. ENTHEVEN, C. I. E., has concluded his work under 
the Board of Trade as Controller of Tinport Restrictions, and 
his services have accordingly been replaced at the disposal of 
the India Office. | 

Colonel W. F. A. WapHaM, V.D.. who was vice-chairman 
of Barrow Corporation Electricity Committee. 1909-18, and 
succeeded Alderman Smith as chairman until November Ist. 
when he lost his seat as a councillor, was on Monday last 
co-opted by the Town Council and elected Mavor of Barrow. 
It is hoped, therefore, that he will now continue his chair- 
tmauship of the Electricity Committee. NE 

Obituary.—-Mk. E. S. MotLbrN.— The death occurred. re- 
cently in Adelaide, S. Australia, of Mr. E. S. Moulden. 
A. M. I. E. E., A. M. A. I. E. E., A. M. I. Mech. .. uged 36, chief 


assistant electrical engineer to the Adelaide Municipal Tram 
ways Trust—Commonwealth Engineer, 
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NEW COMPANIES REGISTERED. 


Lighting and General Traders, Ltd. (160,326).—Private 
company. Registered November Sth. Capital, £4,000 in £l shares. To take 
over the business carried оп by C. B. Bennett at 7, Butler Street, Moor 
Lane, I. C., as the“ Liphing Accessories Co.,“ and to carry on the business 
of lighting accessories merchants, &c. The subscribers (each with one share) 
are: C. B. Bennett, 7, Butler Street, E.C. 2, lighting accessories mer- 
chant; J. G. Kirkland, 45, Bedford Road, Harrow, electrical manager. The 
first directors are not named. Qualification, 5 shares, Solicitors: Armitage 
and Armitage, 53 and 5%, King William Street, К.С. 


Dewhurst and Partner, Ltd. (169,314).—Private com- 
pany. Registered November Sth. Capital. £0,000 in £l shares. lo carry 
on the business of ironfounders, mechanical engineers, manufacturers of 
clectrical apparatus and implements, ae. The subscribers (cach with one 
share) the: H. Marryat, 28, Hatton Garden, I. C. I, engineer; M. Dew- 
hurst, Sandown, Southwood Road, New Eltham, engineer, The first direc- 
tors are: Н. Marrvat and M. Dewhurst boib permanent). Registered office : 
28, Hatton Garden, Е.С, 


Pimm & Burrows, Ltd. (160,332).—Private company. 
Registered. November dth. Capital, £1,000 in £l shares. To carry on the 
business of consulting, mechanical, gas, clectric light, and electrical engi- 
neers, iron and brass founders, too! makers, agents for the sale, purchase 
and hire of and dealers in machinery, &c., and to enter into an agreement 
with A. W. Pimm and L. Burrows. The subscribers (each with one share) 
are: A. №. Pimm, 36, Southwark Bridge Road, S.E. 1, engineer. L. Bur- 
rows, 2, Queensway, Lincoln, engineer. The first. directors аге: А. W. 
Pimm and L. Burrows. Solicitors: G. and G. Keith, 18, Southampton 
Street, W. C. Registered office: 36, Southwark Bridge Road, S.E. 1. 


Vickers.Brazil, Ltd. (160,367).—Private company. Re- 
gistered. November 6th. Capital, £10,000 in £l shares. Objects: Го carry 
on the business of engineers, shipbuilders, armament manufacturers, elec- 
tricians, &c. The subscribers (each with one share) are: F. J. Abbott, 47, 
North View Road, N. 8, clerk; E. J. Alldis, 18, Macdonald Road, E. 7, 
clerk. The first directors are to be appointed by the subscribers. Solicitors : 
Linklater & Co. Registered. office: Vickers House, Broadway, Westminster. 


Marconi Scientific Instrument Co., Ltd. (160,228) .—Pri- 
vate company. Registered November lst. Capital, £12,000 in EI shares. 
To carry on the business of electricians, engineers, manufacturers ol tele- 
graphic “apparatus, &c. The subscribers (each with one share) are: Н. M. 
Allen, Camborne, Langley Park Road, Sutton, company director; W. W. 
Bradfield, 1, St. James’ Place, S. W., company director. The first. directors 
are: Н. W. Allen, W. W. Bradfield, W. W. Drury, €. Mitchell and A. W. 
Ward. Secretary: А. W. Ward. Solicitor: G. Rendel Bishop, Marconi 
House, W.C. 


Compression Starter and Switchgear Co., Ltd. (160,220). 
-—Private company. Registered. November lst. Capital, £12,000 in £1 shares. 
Objects : lo carry оп the business of manufacturers of and dealers in motor 
starters,  dynamos, motors, switchgears, motor cars, electrical cars, and 
electrical accessories of all kinds, general electrical and motor engineers, «с. 
‘The subscribers (cach with one share) are: R. Lomas, Brook Villa, Steck- 
port, electrical engineer; G. B. Morten, Glebe Cottage, 38, Нап Street, 
Stockport, cotton and cotton. waste merchant; T. М. Robinson, до, Avondale 
Road, Edgeley, Stockport, electrical engineer, The first directors are: R. 
Lomax, б. B. Morten, and T. N. Robinson. (managing director). Qualifica- 
tion, 1.500 ordinary shares. Solicitors; F. Newton. & Son, 85, St. Peters- 
gate, Preston, Registered office: Penny House, Lancashire Hill, Stockport. 


Lesco, Ltd. (160,193).—Private company. Registered 
October lst. Capital, £20,000 in £1 shares. To carry on the business of 
manufacturers of electric lamp holders and other electrical and mechanical 
sundries, &e. The first directors are: V. Hope, The Firs, Whirley Grove, 
Macelesficld, Cheshire; T. M. Kirkby, White Cottage, Knutsford, Cheshire ; 
J. Messulam, 19, Aughton Road, Birkdale, Southport; F. A. Hilton, Exeter 
House, Buston; J. W. Flohr, Mossley, Bramhall, Cheshire; W. O. Ingham, 
Stanley Lodge, Forton, near Garstang, Lanes.; C. H. Ingham, Overton, 
Seddon Road, Hale, Cheshire. Secretary: J. W. Flohr. Registered office : 
Lloyd's Bank Buildings, King Street, Manchester. 


Hyde & Thomson, Ltd. (160,322).—Private company. 
Registered November oth. Capital, £2,000 in £1 shares. Objects: To carry 
on the business of electrical engineers, manufacturers of and dealers. in 
machinery for use in connection. with the generation, distribution, supply, 
accumulation and employment of electricity, india-rubber manufacturers, steel 
and iron. merchants, &c.. The subscribers (each. with one share) are: A. W. 
Hyde, Queen's. Dock Chambers, Hull, electrical engineer; М. K. Thomson, 
Hamilton House, Totiey Brook Road, near Sheffield, electrical. engineer. The 
first directors wre: А. W. Hyde and N. K. Thomson (both permanent, sub- 
ject to holding 100 shares each). Solicitor: T. Н. Goodwin, 15, Coleman 
Street, Е.С. 


Eyquem Sparking Plugs, Ltd. (160,253).—Private com- 
pany. egistered. November 3rd. Capital, £10,000. in £1 shares, To carry 
on the business of manufacturers of and dealers in sparking plugs and all 
component parts, inagnetos, clectric generators, Же, The subscribers (cach 
with one share) are: A. R. E. Pain 13. Telferscot Road, Balham, S. W., 
sulicitor’s clerk; H. F. Hellings, 8, South Esk Road, Forest Gate, E. 7, 
solicitor’s clerk. The subscribers are to appoint. the first. directors. Regis- 


tered ofice: 2, Gerrard Place, W. L, 
Reavell-Mossay Pneumatic Tool Co., Ltd. (160,204).— 


Private company. Registered. November dih. Capital, £5,000 in £E shares. 
Objects: To carry өп the business of manufacturers of and dealers. in pneu- 
matic and other tools, implements, machiners and apparatus, mechanical, 
hydraulic, electrical and consulting engineers, &., and to enter into (4) à 
licence to be granted to the company by the Societe Anonyme des Ateliers 
Leonard Rocour of first part, F. Eloy of second part, and the company of 
the third part; (b) an agreement with Reavell & Co,, Ltd.; and (c) an 
agreement. with Mossay & Co., Ltd. Ihe subscribers (each with one share) 
are: P. A. II. Moss, 322, Norwich Road, Ipswich, engineer; W. Reavell, 
Droadwater, Ipswich, engineer. The first. directors are: Р. А. Н. Мохау 
and M. Reavell Qualification, £1. Registered. office: 7, Princes Street, 
Westminster. 


Greenwell and Irwell Rubber Co., Ltd. (160,2*3).—Re- 
istered November 4th. Capital, £800,000. in 400,000. ordinary shares and 
400,000 71 рег cent. cumulative preference shares, all of £1 cach, to 
acquire the businesses of 1. Frankenburg & Sons, Ltd., and the Irwell and 
Eastern. Rubber Co., Ltd., and to carry on the. business of manufacturers 
of and dealers in indii-rubber and leather goods, woven fabrics, electric 
cables, Fose pipes, belting, boots, shoes, leggings, райегѕ and other goods, 
rubber growers, Ac. Ihe minimum vash subscription is 10 per cent. of 
any shares offered to the public. The first directors are: J. Tinto, Kelvin- 
dale, Timperley, Cheshire; M. Frankenburg. 4, Park Lane, Kersal, near 
Manchester; S. Frankenburg, Brock House, Freshfield, Lancs.; S. T. Rowe, 
Dunoon, Wilbraham Rol, Ab vandra Park, Manchester; R. Standing, 221, 
Urmston Lane, Steetford, Danes KR. Colsell, Bury Wool, Sewardstoneburs, 
Chingford, Es; J. G. Pinto, Kelyindale, Timperley, Cheshire. Оаа 
cation, £05,000. ordinis shores. Remuneration, £800. «ach per annum. 
Solicitors: Bedell & Driver, 24. Cross Street, Manchester, Registered. ofice: 
Greengate Rubber Works, Salford. 


East Lancashire Motors, Ltd. (160,317).—Private com- 


.pany. Registered November 5th. Capital, £5,000 in EI shares. Objects: 


To carry on the business of mechanical, electrical, general and motor engi- 
neers, &c. The subscribers (each with one ordinary share) аге: W. F. Town- 
end, 17, Brookiands Terrace, Blackburn, cashier; A. R. Potts, 2, Juniper 
Street, Blackburn, motor engineer. The first directors are not named. К -- 
gistered office: 19, Railway Road, Blackburn. 

A Group of New Telephone Companies.—'lhe South 
Wales and Monmouthshire Telephone (New System) Co., Ltd, has 
been registered with a nominal capital of £1000 in £l shares, The 
objects ure us indicated by the title. The first directors are: F. T. Jackso.. 
20, Herne Hill. S.E. 24, manufacturer; C. Cochran 99, West Regent Stress, 
Glasgow, solicitor. The company is a “private” one. Secretary: F. © 
Jackson, Solicitors : W. and W. Stocken, 49, Leadenhall Street, E.C. The 
caer office is at Hollingsworth Works, Martell Road, West Dulwich, 

lhe following have also been registered, the particulars being similar to 
the above, viz. :— 

Bristol and West of England Telephone (New System) Co., Lid. (100,218, 

Liverpool Telephone (New System) Co., Ltd. (160,227). | 

SheMicld Télephune (New System) Co., Ltd. (160,252). 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Yale Electric Power Co., Ltd.—Capital, £20,000 in 3,300 
preference shares of EI cach and 668 ordinary shares of £25 cach, Return 
dated August ІЗ, 1919. 300 preference and 668 ordinary shares taken up. 
£15,300 considered as paid on 00 preference and 600 ordinary. £1,700 con- 
pari. as paid on G8 ordinary. Mortgages. and charges, £1,750 debenture 
stock. 


CITY NOTES. 


The directors of the Elektrizituts A.G. 
German vorm Н. loege, of Chemnitz, recommend 

Companies. а dividend at the rate of 17 per cent. for 
| 1915-19, this comparing with 28 per cent. 
in the preceding усаг. 16 is proposed to increase the share 
capital from 6, 000, 00 to 12,000,000 marks (4300, 000 to 
£000,000 on pre-war basis). 

The Brandenburgische Karbid und Elektrizitats Werke 
J. G., of Berlin, has declared a dividend at the rate of 7 per 
cent. for 1918-19 out of net profits of £16,000, as compared 
with the same rate and net profits of £15,000 in the pre- 
ceding year. It was stated at the annual meeting to be im- 
possible to foresee the financial results of the Norsk Elektro- 
Kemisk A.S., which had to contend with special difficulties. 

The report of the Wotan Werke A.G., of Leipsig, for 1918-19 
states that the production was prejudicially affected. by the 
reduction in the length of the working day, strikes, and the 
disinclination to work, although an. improvement has taken 
place recently. After allocating £9,000 to depreciation, as 
against £5,000 in 1017-18, the accounts show net profits of 
£29,000, as compared with 459, 000 in the preceding year. 
A dividend at the rate of 15 per cent. has been declared, as 
contrasted with 25 per cent. in 1917-15. 

The directors of the Nabelwerk Rheydt A.G., of Rheydt, 
reporting on the vear 1915-19, states that the undertaking 
was well employed in general. Including the balance forward 
the accounts show net profits of £47,000, as compared with 
£150,000 in 1917-18. By the appropriation of £70,000 froin 
the reserve fund for the tax on war profits, the eum available 
for disposal becomes increased to £117,000, out of which a 
dividend at the rate of 30 per cent. has been declared, this 
contrasting with 40 per cent. in the previous year. The 
report states that no clear idea can be gained as to the 
future owing to the scarcity of coal and other raw materials. 

The report of the Berliner Elektrizitats Werke A.G., of 
Berlin, whose works in Berlin were taken over by the inuni- 
cipal council a few years ago, states that the Bill for the 
socialisation of the undertakings of the «electricity supply 
companies could have a considerable influence upon the latter 
and upon the company’s Leopold colliery. The owners must 
expect and demand compensation according to the intrinsic 
value of the undertakings managed and developed by them. 
The compensation hitherto held in prospect, which was based 
simply upon the payment of the book value, was neither just 
nor economic. So far the dividends paid by the undertak- 
Ings closely associated with the company had not experienced 
any large decline. The net profits in 1918-09. are returned at 
4.751.000 nunks (pre-war £289,000), as compared with 
5.7 J. 0% inarks (£287,490) in the previous усаг, and the 
dividend falls from 10 per cent. in 1917-18 to 8 per cent. last 
vear. | 

Tn his speech at the annual meeting, on 

The Electric Noveinber 6th, the chairman (Mr. J. G. B. 

Supply Corpora: Stone) said that the gross revenue was 
tion, Ltd. 47.238 more than in 1918, but the sum 
taken into net revenue account was £039 

less than the corresponding figure in 1918. A year ago he 
pointed. ont that unless they were given power to increase 
their charges to coustimers the increasing cost of coal, wages, 
K., would deprive shareholders of any return on their in- 
vestinent, and this was what had happened. They were not 
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peculiar in that respect; other companies carrying on a similar 
business were in a like position. Although the Electric Light- 
ing Acts gave unrestricted authority to the Board of Trade 
to increase uaximum rates where а good case could be shown, 
the practical effect on them of the passing of the Statutory 
Undertakings (Temporary Increase of Charges) Act, 1915, 
had been that they could not obtain any increase in their 
зшахициш rates of charge unless the increased rates were 
such as to leave their dividend 25 per cent. below the pre-war 
rate. They had not yet succeeded even in getting such in— 
creases as Would give them that reduced dividend, but they 
hoped to do so, and he trusted that the authorities would 
enable them to do something better. The pre-war dividend 


upon which this calculation had to be based was the average - 


of the years 1911-12-13, in their case only 2 per cent., they 
being in course of development and their plant not fully 
employed. Unless, therefore, the authorities would agree to 
revert to the procedure under the Electric Lighting Acts on 
which the capital was subscribed, they were debarred from 
earning à proper return on their money, and deprived of the 
means of extending their operations to fulfil their statutory 
obligations. Again, in most of their undertakings they had 
an agreement wifh the local authority fixing the maximum 
rate to be charged irrespective of the rate authorised by the 
order. Although these maximum rates appeared in the old 
days to be fair and reasonable, they were, under to-day's 
conditions, much too low. ln most cases they were 6d. per 
unit, whereas a rate of 9d. was frequently allowed by the 
Board of Trade under present conditions. Certain local 
authorities were willing to meet thein, and had waived their 
rights under these agreements, but 16 would probably be 
necessary to proceed under the Courts Emergency Powers 
Act in order to get this hardship removed in all cases. In 
order that shareholders and the publie inight really appreciate 
the effect which war restrictions and the enormous increase 
in coal and wages had had on their undertakings he would 
give them corresponding figures for 1914 and the past year. 
In 1914 the balance to net revenue account was £17,883; in 
1918 £13,161. If. they excluded Dumbarton, where they 
bought in bulk, and also interest on investments, the com- 
parative figures were: 1914, £10,230; 1918, £2,031; thus they 
were £5,200 down. In these undertakings in 1914 thev sup- 
plied 1,116,534. units, whereas in 1918 they sold only 1,261,593 
units. The increase in the average selling price was 12 per 
cent., but on the other hand, the cost of production had 
risen 78 per cent. 


1914. 1918. Increase. 
Coal £5,040 £9,704 44.664 
Stores £ 565 £ 945 £ 350 
Mages £4,385 47,031 £2,646 


The two important holdings which they had in other com- 
panies, namely, 30,190 ordinary shares in the Dumbarton 
Tramways and 4,609 ordinary shares of £5 each in the Hendon 
Electric Supply, bad vielded dividends of 5 per cent. and 
13 per cent. respectively. As to the future, the managing 
director reported a good demand for new connections, and 
every effort would be made to secure an increase in their 
charges to a figure which would enable them to earn a 
reasonable profit after providing for burdens which had been 
put upon them by the phenomenal rise in coal and wages. 


Electro Bleach & By-Products, Lfd.—Mectings are called 
for to-day at Manchester to consider the proposed increase 
in the nominal capital from £180,000 to £480,000. It is pro- 
posed to issue 80,000 preference of £1 each and $80,000 
ordinary shares of 10s. each. In the circular explaining the 
position the company states that the Government advanced 
£116,218 for an extension of plant. machinery, and buildings 
on the company's property at Middlewich, and under the 
agreement between the company and the Government a 
sum of £35,891 remains to be repaid, when this plant, 
machinery, aud buildings will become the property of the 
company. The new plant, machinery, and buildings are 
now available for the ordinary trade of the company. The 
company have purchased the whole of the plant, machinery, 
and buildings owned by the Government on the company's 
works at Middlewich for £10,000. ТЕ is proposed to redeem 
the whole of the outstanding debentures, namely, £50,500. 
The balance will be available for extensions and development. 
Profit figures аге given for four years as follows: 1915, 
431.402: 1916, £48,942; 1917, £48,068: 1918. £60,751. The 
preference dividend was 7 per cent. for each of these years. 
On the ordinary shares for 1915 and 1916 7 per cent. was paid, 
for 1917 10 per cent., and for 1918 12} per cent. 


Water Softeners, Ltd.—Dividend of 2 per cent., free of 
tax, for the vear; £545 is written off for bad debts and de- 
preciation ; £261 for repairs, and £750 is put to reserve for 
income tax. After deducting the debit balance of 43.721 
brought forward, says the Financial Times, £86 is to be 
carried. forward. 


New Issues of Capital.—-The Board of Trade, acting on 
behalf of the Treasury, have огам a general licence 
under Defence of the Realm Regulation 3007, permitting 
issues of capital for which a licence from the Treasury is 
required under that Regulation. 


Drake & Gorham, Ltd.—The report for the year ended 
June, 1919, states that after payment of all charges, including 
bonuses due to staff, and providing for contingencies, there 
is а net profit of £27,136, plus 46, 702 brought forward, mak- 
ing £33,839. A dividend of 10 per cent. for the year requires 
£12,500; goodwill is written down by £5,000; and there is 
carried forward, subject to deduction for excess profits duty, 
£16,399. The turnover shows a considerable increase on that 
of the previous year, which was itself a record, and although 
a number of war contracts were cancelled the work in hand 
on June 30th compared favourably with that of the previous 
year. The business of the wholesale department continues 
to expand as well as the sphere of its operations. This branch 
has since been transferred to а separate company, registered 
as Drake & Gorham Wholesale, Ltd. The Rockingham works, 
Newington Causeway, has been fully occupied, and shows 
satisfactory profits. The directors have voted £1,621, being 
part of the extra remuneration to which they are entitled 
under the articles of association, towards the staff bonus 
account. Mr. Holbrook Gaskell, O.B.E., until lately the chief 
engineer of the United Alkali Co. has accepted a seat on the 
board. 

Erinoid, Ltd.—At the fourth annual meeting, held on 
November 6th, Mr. Andrew Binnie, criticising the attitude 
of the Inland Revenue and the Board of Referees, said they 
drew no- distinction between а cash-across-the-counter tea- 
house and a new and progressive manufacturing industry. 
They had cramped new enterprises, and in doing so had 
probably lost more in income tax than they had gained in 
duty. The accounts of the coinpany for the year showed a 
decrease of £7,000 in trading profits, due to increased cost 
of raw material and to increased wages. They might have 
passed the increase on to the consumer, but theirs was a 
permanent peace industry with great possibilities, and they 
preferred not to increase their prices, but to maintain and 
increase their goodwill at home and abroad. Their accumu- 
lated profits had now been crystallised in the form of bonus 
shares and applied as working capital. There were signs 
that the year would be a record one. The report, and a 
dividend of 15 per cent., were passed. 


Anglo-Portuguese Telephone Co., Ltd.—Mr. H. Allen 
presided at an extraordinary general meeting held on Novem- 
ber 6th, at which a resolution was passed increasing the 
capital to £500,000 by the creation of 300,000 shares of £1 
each. He said that the time had arrived for the directors to 
bring forward comprehensive proposals for meeting not only 
their immediate capital requirements but their prospective 
needs for the next three or four years. Having reviewed the 
progress of the company, he said that the issue of £250.000 
lnmediately contemplated just doubled the present capital. 
Much of the outlay now in contemplation represented work 
held up during the war, and which must now be energetically 
prosecuted without further delay. The speaker described 
the plans of the company for extensions at Lisbon and Oporto 
for which material, &c., had been ordered and the work of 
building commenced. The new issue would be’ offered for 
public subscription, priority being given to existing share- 
holders. They were awaiting Treasury sanction to the issue. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— 

Midland. Electric Corporation for Power Distribution, Ltd.— 
40.000 7 per cent. cumulative preference shares of £5 each, 
fully paid (Nos. 1 to 40,000). 

Newcastle-upon-Tyne Electric Supply Co., Ltd.—66,000 ad- 
ditional 5 per cent. preference shares of £1 each, fully paid 
(Nos. 1,288,287 to 1,354,286). 

Application has been made to the Committee to appoint 
special settling days in :— 

Stothert & Pitt, I. td.— 184.085 ordinary shares of £1 each, 
fully paid (Nos. 1 to 184,085). 

And to allow the following to be officially quoted :— 

Torquay ‘Tramways Co., Ltd.—190.000 ordinary shares of 
£l each, fully paid (special application). 


Prospectus.—The Edison Swan Electric Co., Ltd.—The 
prospectus is now before the public offering for sale 360,000 
shares of £1 each at 21s. 6d. per share. Applications have 
already been received from business friends of the company 
for 110.000 shares, and these applications will be accepted in 
full. Applications from existing shareholders will receive 
preferential treatment. The purposes for which the capital 
із required were described in the speech delivered by the 
chairman at the recent meeting, and reported in our last 
issue. The list closed on Tuesday, the issue having been 
much over-subseribed, 


Amazon Telegraph Co., Ltd.— The report for the year 
ended June 30th, 1919, shows a gross revenue of £83,037, 
and working expenses amounting to £33,413. After providing 
£2,579 for income tax, £337 for depreciation of investments. 
£11,658 for debenture interest, £11,941 for sinking fund, and 
putting £16,000 to general reserve, a dividend of 44 per cent.. 
less income tax, 1s to be paid, leaving £6.775 to be carried 
forward. Communication between Para and Manaos hag been 
maintained throughout the whole year, 


Fuller’s United Electric Works, Ltd.—Interim dividend 
on preference shares for the half-year ended September at 
the rate of 8 per cent. per annum. 
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Ruston & Hornsby's, Ltd.—Interim dividend on the 
ordinary shares for tbe past half-ycar at the rate of 5 per 
cent. per annum, less tax. 


West India & Panama Telegraph Co., Ltd.— Interim divi- 
dends for the six inonths to June 30th, 1919, of 6s. per share 
ou both the first and second preference shares. 


West African Telegraph Co., Ltd.—Dividend.at the rate 
of 4 per cent. per annum, free of tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THE floods of new issues which are appearing these weeks, 
and which are supposed to be so numerous on account of the 
possibility of the Government issuing premium bonds, un- 
doubtedly had some effect in checking business in existing 
securities. At the sane time, this check was so compara- 
tively slight that it has made little difference to the activity 
of markets where speculation rules. ‘The unexpected rise in 
the Bank Rate on Thursday last imposed sharp but tem- 
porary restraint upon Stock Exchange trade.  luvestmeni 
stocks of the best class fell heavily, dragging with Шош 
quotations in the speculative markets also. The latter, how- 
ever, recovered from the Bank Rate surprise, but upon fresh 
rumours as to a likelihood of yet another advance this week 
in the Bank minimum, markets became heavy, and many 
investment securities are lower on balance. 

The armistice anniversary inevitably turns men's minds 
to what was happening a year ago, and it is interesting to 
compare à few prices to show the trend of values for the 
twelve months. City of London shares are now IIZ, being 
278. Öd. lower, and County ordinary at 9% show a fall of 
328. Od. Westminsters at 58 are 11 down, and Kensingtons 
at 44 are 10s. easier. Brompton's at 54 show a 158. fall, and 
so the list might be extended. 

Cable shares, on the other band, are distinctly better. 
Eastern ordinary at 166 is 3} up, Westerns at 12 are 105. 
higher, and Eastern. Extensions at 164 have gained equally. 
Marconis have gone up from 44 to the present price of 6 7-16. 
West India and Panama were 15 a year ago, and are now 
25s., rather nomnial as a matter of fact, on account of the 
company passing its dividend; at any rate, it bas declared 
dividends only on the first and second preference in the 
recent announcement. 

Quoting a few Industrials, Underground income bonds, now 
standing at 903, are a point down. Edisons at 25s. are half-a- 
crown up. General. Electrics at 2 ате the equivalent of £2 
higher in the old £10 guise of the shares. Henleys at 71 
have not moved, and India-Rubber shares at 173 are also 
stationary. The twelve months have proved profitable so far 
as Stock Exchange business is concerned, nor is there any 
particular indication of activity falling away. Stock Exchange 
men, however, are under no illusion as to the permanent 
character of any buoyancy in their markets, and they frankly 
confess that they are glad to have had the opportunity of 
waking a little hay although the sun is not shining. 

Underwriters of the Indian Electrie Supply and Traction 
issue were landed with a fair portion of their obligation, 
and some of them apparently felt aggrieved at the prospectus 
not. being more lavishly advertised. Others. however, pos- 
sibly older hands at the game, professed quiet amusement at 
the indignation of the first-named, and as the issue is quite 
a good one, it is probable enough that when the shares set 
more firmly placed into the hands of the investors, there 
will he premiums established on the preference. The 
Edison-Swan Electric has been offering 360.000) new shares 
of £l each at 21s. 6d. The list was due to close on or before 
to-morrow (Saturday), but the shares were over-subseribed 
by Tuesday afternoon. The prospectus stated that applica- 
tions for the purchase of 110.000 shares had already been 
received from business friends of the Edison-Swan Co., 
and will be accepted in full. The issue is quite a good one, 
and it 18 not likely that anyone who receives ап allotment 
will reyret the subscription. At Bs. the old shares are 1-16 
lower. Siemens advanced to 20s. 6d. and Babcocks to 31. 

The electric lighting market is not much affected by the 
more favourable conditions or suggestions put forward in 
connection. with the Government scheme, but these, however 
have had the effect of causing certain selling orders to be can- 
celled. and are bound to exercise a strengthening influence 
upon the market, where thev have been received with a good 
deal of quiet satisfaction. Two or three of the City shares 
are better, but of the West-End group, Broinptons, with a 
5s. full. are the only shares that have moved. Drake and 
Gorham, the well-known electrical enginecrs, have raised 
their dividend to 10 per cent., which is double the amount 


distributed two vears ago. The balance sheet shows 4 strong 
508111011 


. 


Phe excitement over Mareonis has subsided to апе extent 
preparatory, of course, to the meeting, at which will be 


announced the price of issue of the new shares. This meet- 
ing is fixed for Thursday in this weck. Marconis, after being 
63. reverted to 6 7-16, and the subsidiaries are lower, Marines 
at 3. Canadians L4s. 9d., and Americans 315, 9d. Expecta- 
tion is looking for fuller details regarding the exchange of 
American Marconis into Radio Electric shares. One new 
preferred. of 5 dols. and one new common of unfixed de- 
nomination are offered to holders of American Marconi shares. 
the Anglo-Portuguese Tefephone inceting produced an inter 
esting speech, at Which the chairinan remarked that this was 
the oldest Anglo-toreign telephone company now in existence. 
‘Lhe capital is to be increased to halt-a-million sterling by the 
creation of 300,000 new shares. ‘The company 18 going to call 
up instaliients very slowly, the idea being to avoid laying too 


‘heavy а load upon the company's profits. while the new 


developments аге being carried out. The ordinary shares 
stand at 195. ex dividend, and the ә per cent. debenture stock 
is quoted about 90. M 

Home Railway stocks have weakened. In addition to the 
Bank Rate, there are unpleasant labour rumours to depress 
the prices. British Electric Traction ordinary has gone back 
to 40}. Mexicans are flat. Anglo-Argentine Tramways fur- 
ther strengthened. It is confidently hoped that the company 
will soon start paying om the dividend arrears that have 
accumulated. The first preference last received a dividend in 
June, 1917, and the second preference have had nothing since 
December, 1915. Both classes are £5 shares, and are fully 
paid. The 5 per cent. and 43 per cent. debenture stocks have 
risen to the common level of 693. Para Electrics are better 
at 44. Brazilian Tractions at 603, Canadian General gained 
3 points at 1284, but at 1374 Shawinigans are a point or so 
down. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Номе ELECTRICITY COMPANIES. 


Dividend Price f 
— — Nov. 11, Yield 
1917. 191°, 1919. Rise or fall. p.c. 
Brompton Ordinary. ee . . 210 8 53 — 1 46 19 4 
Charing Cross Ordinary .. n 4 4 BÀ — 6 8 0 
d^. do. do 14 Prefa.. 43 44 3 = 710 0 
Chelsea.. m yd т 5 3 8 — 500 
City of London T s " 8 8 11; * i 7 0 10 
do. do. 6 per cent. Pref... 6 6 91 — 6 9 9 
County of Londen .. 9 2m od 7 9 — 766 
do do. 6 percent. Pref. 6 6 $1 +h 6 9 9 
Kensington Ordinary vs 7 6 44 — 6 6 4 
London E’ectric КУ М .. Nil Nil 1 — 
do. do. 6 percent. Pref... 5 6 34 — 8 11 б 
Metropolitan b. и " 4 5 34 — 78 2 
do. 41 per cent. Pref. 44 4} 8, — 711 
Bt. James' and Pall Mall .. 9 10 6} — 4 3 4 
South London si ig P 5 b 214 — 78 6 
Routh Metropolitan Pref... 1 1 1 — 7 0 0 
Westminster Ordinary  .. RG 9 8 58 — 7 2 2 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. T ma, c8 6 £01 —8i 612 8 
do. Def. m Р 11 936 22 — à 7 11 0 
Chile Telephone ig ч 8 8 65 — 5 18 f 
Cuba Bub. Crd. , id bs 1 7 10! — 6 13 4 
Eastern Extension .. T NE 8 8 161 + 4 417 0 
Eastern Tel. Orxd. А 8 8 166 +1 "416 1 
Globe Tel. and Т. Ord. 7 8 164 — 417 9 
do. do. Pref. .. .. 6 6 104 — 5101 
Great Northern Tel. hs .. U 2 26 | — 2! 8 6 0 
Indo- European Е - Ие 13 48'xd 41 бз 1 
Marconi - is ws .. 920 25 f - 4 317 8 
Oriental Telephone Ord. .. .. 15 10 2. — 4 13 1 
United R. Plate Tel. 108 К 8 R Ti E 5 3 3 
West Icdia and Panama. .. 1/3 13 1i -- Nil 
Western Telegraph.. T T 8 8 17; +3 4112 1 
Home Rains, 
Central London Ord. Assented . 4 4 F5 — 1} 6 16 9 
Metropolitan T T gs 1 11 24 - d 5 14? 
do. District " .. Nil Ni Фа! iv Nil 
Underground Electric Ordinary.. Nil Nil 2% - i Nil 
do, do. ... Nil Nil 77. - üd. Nil 
do. do. Income .. 4 5 90), a. 2 5 10 
Fontin Trams, «е, 
Асе! ліе Sup. 6 percent. Pref... 6 6 4 — 7 12 
Angio-Arg. пят. First Pref. .. k. Nil 37 +; - 
do. do. 2nd Pref, M — 34 + d F 
do. do. „ Deb. 5 5 gat 44 740 
Brazil Tractions is 95 us НЕ 601 +11 - 
Boulmy Electric Pref. 25 vs 6 6 121 = 418 0 
British Columbia Elec. Rly. Pfee. 5 5 56 — 1 8 18 6 
do. do. Preferrred Nil 23 45} — 610 0 
do. do. Deferred Nil Nil 414 = Nil 
do. do. — Deb. " 11 11 tor 2s] 70 6 
Mexico'l'rains5 percent. Bonds.. Nil Nil 485 E Nil 
do. 6 per cent. Bonds.. Nil Nil a : Nil 
Mexican Light Common Nil Nil 26 8 Nil 
do. Pref. » .. NM] Ni 321 us Nil 
do, lat Bonds. .. Ni Nil 594 € - 
MANUFACTURING COMPANIES., 
Babcock & Wilcox 2 is 15 15 34 +4 4 12 
British Aluminium Ord, .. М 10 10 1; 9 14 
British Insulated Ота. Ys 25 12 2 5]! 
Calenders 25 ED d А 25 25 MU EAS as 7 9 
m бА Pref. .. i 5 6 a == 6 10 
Castner Kellner у 5 25 2t 22 \ т? S 
Crompton Ord, zu К - 7 )0 "ET "T 9 6 0 
Edison-Swan, ЗА . D 10 ' 6 00 4 0 0 
do. do. Spereent. Deb. i p «I! , 6 2 0 
Eleetrie Construction 10 10 11 +. 4 0 9 
(шеп. Elec. Pref, 6 8, A0 a 6 619 
do. Ord. M W AE 10 10 2 = 5 0 "9 
Henley x sz M n 25 23 2 oa gp o! 
do. 44 Pre... M e 4 T 31 * tt 
India-Kubbey, 2 2 4 10 10 E wee 1% 
Met.-Vickers Proel. eS n Р 3 dus s cb E 
Siemens Ога... P M 2. 10 Эчи, (lid. ч1 „ 
‘Telegraph Соп. de M 20 20 25 a 417 0 


' Dividends paid free of Income Tax. 
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THE ENGINEERS WIFE—FROM HER POINT OF VIEW.. 


By "ANN ASSETTE.” 


E —ů— 


(Concluded from page 602.) 


Ti view of their exalted position, they decide to 
furnish a house—although the ;salary is still far 
below the '' absolute minimum.’ 

They set out cheerfully enough, beginning at the 
best end of the town, among the trim little villas 
and artistic cottages, which, after all, are a little 
like the homes they have been used to. Alas! All 
these desirable residences’’ ‘are occupied, and, 
moreover, '' booked for, apparently, three genera- 
tions ahead. Gradually ‘they descend, | metaphori- 
cally and literally, and take for the present " a 
dismal. house in a dismal street, close to the river, 
which has a nasty habit of sneaking into the base- 
ments every high tide—a house which nobody else 
happens to want. They decide it would be folly 
to go to much expense in fitting up such a house. 
Curtains and carpets must be ot the cheapest pos- 
sible materials, for they will certainly fit no other 
house. The paint is peeled off the porch in patches. 
(There's a sentence for stammerers.) And there 
are big holes in the scullery floor. 

You can picture Ruth looking round her first 
home, with a sinking heart, comparing it with the 
home of her dreams. 

Then begins the loneliest time in all her life. 
Can you imagine the feelings of a girl alone through 
the whole of a stormy night in a big rambling old 
house—alone, for the first time in her life? For 
of course on that particular night, the Diesel loses 
the air in starting up, and the driver loses his head 
and makes a hash of things just one of the 
little happenings that every station engineer is used 
to. . . . Ruth never gets used to them! 

She does not know a soul in that town. Not a 
single caller! In such towns the ''electric light 
man's wife"' is ranked with the plumber’s wife, 
far, far below the gas manager's lady—who is 
classed as equal to the schoolmaster's wife—and, of 
course, not to be mentioned in the same breath as 
the retired ironmonger's wife, who has a villa with 
an observatory and a tradesmen's entrance. 

They live in the dismal house for five years, and 
the porch remains unpainted, and the scullery floor 
unmended for four years and eleven months. For 
any day they may find a more suitable house, and 
why should a busy engineer spend time and money 
he can ill afford in improving another man's pro- 
perty for the benefit of another tenant ? 

Their income will not run to maids. 
has, perforce, to turn her hand to work for which 
she is physically unfit. Result—a breakdown. She 
debates a question which thereafter recurs at in- 
tervals of three or four years—''a new costume 
or a visit home“? 

She goes home. And the candid sister says, 
“ Good gracious! Is that the same old hat? And 
mercy on us! Whoever makes your clothes? Are 
there no tailors, then, in the Wild West? Fancy 
уои degenerating into a—-a frump, just because 
you 've got married! If that’ s what marriage does, 
it's me for the single life.’ 

The visit home is not a success. The conversa- 
tion gets beyond her reach when it deals with new 
plays, new books, rising artists. There are по 
theatres in her little w orld, and no libraries. And if 
she talks of her concerns they try hard not to look 
bored, but they—poor things!—know nothing of 
alternators and boosters and amperes, and when 
she refers to the undertaking " they think she is 
talking about funerals. . . 

She returns to the “ Wild West," and finds that 


Ruth. 


John has managed splendidly, and has burnt every 
saucepan in the house, and broken half the tea cups 
and two teapots. 

When her first baby is born Ruth is alone. She 
has discouraged the idea of her mother or sister 
coming, lest they spy out the nakedness of the land. 
She has no friend intimate enough to confide in. 
Her husband promises to be at hand every minute 
he can spare trom his work, but they both realise 
that when a man’s work and a man’s wife are both 
needing him, it is the wife who must wait. Always 
with a conscientious chief his work comes first—day 
or night. There is no hour in all the twenty-four 
that is out of hours for a chief. 

A fault on the mains puts half the town in dark- 
ness one night. . . . In the grey dawn he locates 
the fault, gets things going again and hurries 
home—with his heart in his throat. He finds his son 
born, and his wife nearly dead. . . . They are alone 
in the darkness. . . . In a station engineer's life, 
it is curious how trouble at home always synchro- 
nises with ‘‘ trouble on the mains," trouble at the 
station," '' breakdown of No. 3," or, at mildest. 
a boiler inspection. 

At the end of the fifth year they have the good 
fortune to secure a charming little villa, with a nice 
bit of ground attached, and proceed to 'make a real 
home of it, always reminding each other, however, 
that even this must be sacrificed should another 
stepping-stone appear. They turf the lawn, fix up 
a summer-house, plant fruit trees, train creepers 
and rambler roses round windows. and porches, 
build a poultry house, put shelves in the kitchen, 
and paper several of the rooms, and—the stepping- 
stone appears. 

To Ruth, it does not appear a very attractive 
stepping-stone—no more roomy than the one they 
already stand on. But that is a woman’s way of 
looking at things. There is a steam turbine in the 
new station, and he has never had a turbine to play 
with! Against a new engine, what woman can 
stand? The turbine wins the day. . 

Ruth weeps in secret, and smilingly congratulates 
her clever husband. 

The new station is a long day’s journey away—let 
us say, in Lancashire. He wants to leave her be- 
hind until he has found a house, but fearing the 
vagueness of that prospect, and dreading the journey 
alone with two babies, she again declares '' Where 
thou goest I go." The miseries of that journey 
can easily be sketched in by anyone who has travelled 
a whole day with little children, and arrived at mid- 

night in a strange town. Hotels are promptly 
closed against them on account of the children.: 
There are queer places where one can“ lodge * 
apart from hotels. The babies develop measles 
and are taken to the hospital, where the youngest 
nearly dies. 

Ruth goes house hunting again, and hears, with 
indignation, her offspring termed “ encumbrances.” 
Once more she takes the town’s leavings in house 
property. When they are settled, she again visits 
her people, after a painful spasm of economy. for 
the removal has robbed them of a year' 5 savings. 
She takes the children, and wears last year’s clothes, 
of course. Her sister, who has married an engineer 
who is not a rolling stone, but is content to remain, 
as his catechism. bids him, ‘іп that station of life,’ 
&c., &c., has had a model villa built to her own 
design, with every labour-saving device that the 
heart of woman can crave for, and looks forward to 
being Mayoress next year. 
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When Ruth meets the wives of the men-she-might- 
have-married (and didn't) it is inevitable that she 
should mentally compare their lives with her own. 
They all look comfortable and prosperous. She 
hears them discussing plans for the future, plans for 
the extension of their premises, the beautifying of 
their houses, the gradual building up of a comfort- 
able home. She listens in dull silence. For her 
these joys are not. Hers but to sit on her boxes 
till Fate orders her to move on." It is not the 
luxury and ease of their lives she envies. It is 
their restfulness, their regularity. She is tired of 
adventure. She longs, as she never dreamed she 
would ever long, for the hum-drum, rooted life—for 
a real home. 

The move on ” order comes just when the elder 
boy has a hard-won scholarship within his grasp, 
and the eldest girl, after months of waiting, has 
been admitted to the high school and bought several 
pounds’ worth of text books. The children are old 
enough now to protest against the periodical up- 
rooting, and '' Ruth "' has the double task of recon- 
ciling them and herself. She herself has just begun 
to feel at home in the place; has found interests and 
friends; has become something of a social worker. 
She has trained a' raw girl to a state of surprising 
proficiency as general, and is at last able to take 
life a little more easily. 

But the demands of the Career are more inexor- 
able than ever. . . . For soon it will be too late. 

In the new place there is no house at all for them, 
though the committee had assured them that that 
would be all right." When she sees some of the 
houses the committee had had in their minds for 
them, Ruth is filled with blind wrath. What sort 
of men, she wonders, do these people imagine elec- 
trial engineers to be? And what sort of wives do 
they expect them to have? And how do they think 
an engineer's children are brought up? Do they 
really propose that he and they should have a bath 
once a week—in the kitchen? How is it that electric 


supply companies are so very much behind their 
natural enemies the gas companies, in their treat- 
ment of their officials, especially in the matter of 
housing? Why, she demands, indignantly, has not 
every central station got a manager’s residence 
attached, or at a convenient distance ? 

They have to take a furnished house. It has no 
bathroom, no hot water, no pretence of ‘* labour- 
saving anywhere. But it has an underground 
kitchen, and lots of nice, steep stairs. . . . There 
are no servants in that land, and the charwoman is 
extinct. . . . The boys will have to travel ten miles 
to school every day, and the little girl must be sent 
to boarding school. | 

Their furniture, or the wrecks of it, they manage 
to get stored in a disused warehouse. When the 
china is unpacked it is found in a thousand pieces. 
The old oak coffer—a family heirloom—has a panel 
broken; the grandfather clock has its face cracked; 
the piano is hopelessly ruined, outside and in, there 
is a large splinter sliced off the sideboard. . . . 

As she stands in the old shed, with the rain drip- 
ping through the cracks in the roof, among the 
ruins of her home, Ruth suddenly feels very, very 
tired, and realises with a gasp that she ts middle- 
aged, and the loneliest woman on earth—that she 
is still, and to the end of the chapter, a stranger in 
a strange land, with no interest in the town she lives 
in, no stake in it, apart from her husband’s business, 
and that she is—/omeless! 

And that evening, sitting in some other woman’s 
ugly, uncomfortable room she asks, ‘‘ Did you see 
that advertisement іп the Review, John?" And he 
says, No good! Must be under forty! " And 
she looks up and notices with a pang how grey his 
hair is on tlie temples, and how thin on the top. 
And she picks up the evening paper and sees thie 
New Scale of Salaries for Teachers," and notes 
with interest that had ‘she remained in her old pro- 
fession, her salary to-day would have been just a 


trifle higher than John’s. 


THE ATTITUDE OF THE EMPLOYER TO THE STAFF ENGINEER, AND ITS EFFECT ON LABOUR. 


By A. 


Іт is deplored on every hand that the amicable rela- 
tions which ought to exist between employer and 
workman are far from being attained, and it is often 
objected that in most cases Labour meets Capital 
with a deep-rooted and immovable suspicion. 
Whilst it is true that much of this suspicion is due 
to events which happened years ago, events over 
which the present generation of employers has no 
control, and for which it is in no wise responsible, 
yet it has to be admitted that from time to time 
cases crop up which compel one to acknowledge 
that the workman has some reason for his deep 
distrust in some quarters. 

Now, as long as there is any possibility of the 
leaders of the working man pointing out such re- 
grettable matters, so long will there be ample fire 
to permit the more extrenie leaders to raise all the 
smoke they require for the purposes of misleading 
the men, and of urging them to fight and distrust 
capital and to seek to supersede it in the control of 
industry, rather than agree to work hand in hand 
for the benefit of the whole trade from top to bot- 
tom, and incidentally for the well-being of the 
nation. 

One fact which gives the ultra-socialist leader an 
opportunity to do damage is the manner in which 
the staffs of engineering and other industrial under- 
takings have been treated by the employers, especi- 
ally during the last five years. 


JACKS. 


Again and again has it been rubbed into the staff 
engineer that though he may have a good case for 
consideration, unless he has at his back a powerful 
trade union, call it by what other name he may, he 
will assuredly get no consideration whatever in quite 
98 per cent. of the engineering undertakings of this 
country. Time after time, the men have come for- 
ward with large demands, threatened trouble, and 
been placated with at least a very considerable share 
of what they demanded. This, in turn, has increased 
the cost of living, and yet, although this was acknow- 
ledged quite freely by Capital, and though the men 
were in many cases earning more than responsible 
members of the staff, it is no exaggeration to say 
that almost the only time the staff man was listened 
to was when he had proved his worth to other 
people, and had been offered a better berth else- 
where. With the introduction of the Act which put 
a stop to staff engineers or men changing their em- 
ployer at will, the case of the staff man became 
intolerable, and forced him to form an association 
run on semi-trade union lines, with trade union 
powers and registration. | 

Now the very existence of such unions, and the 
fact that in many cases injustice has only been 
removed when the use of the strike weapon has been 
appealed to, means that the employer as a class has 
been guilty of bad faith, and bad treatment of his 
staff men; and has not altered his tactics until he 
has been absolutely forced to do so. 
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This treatment of the staff has not passed un- 
noticed by the leaders of the men, and it is mere 
ostrich-like folly to imagine for one moment that 
the men’s leaders do not know of the trouble and 
difficulty which the staff men have encountered in 
forcing a modicum of justice. 

Such a man, say a leader with somewhat extreme 
views, and perhaps a feeling of bitter antagonism to 
Capital in any form, simply points out to his mem- 
bers that if the employer will treat his lieutenants, 
who virtually make it possible for him to organise 
and run his business at a profit, in so shabby a 
manner, how will he treat his workmen if they are 
unorganised, or so misguided as to trust their em- 
ployer? 

Let us for one moment consider the position of 
the staff man. Whether in manufacturing, selling, 
or power station work, he must be a well trained 
man, capable of using his brains, and of either 
organising men or schemes, or both, so that har- 
mor‘ous progress right through the whole works 
is the rule, and work is turned out well, expedi- 
tiously, and at a good profit on a competitive market. 

He must reconcile the interest of the employer and 
workmen on the one hand, always bearing in mind 
that as the representative of the employer he must 
see that everyone under him gives full value for 
the wages or salary he receives; and on the other 
hand, he arranges that whilst the interest of the 
customer is kept well in view and catered for, that 
this humouring does not land his employer into the 
region of low, or no, profits. 

Thus, in every way, it is to the employer's in- 
terest to treat his staff men well, and to make them 
comfortable. 

It might be argued that the very fact that the 
staff men are so valuable to the employer, would 
make it imperative that the staff man be treated 
and remunerated properly. On paper, this is all 
right; but in practice, the fact that there are so many 
really good staff men on the market. has enabled 
the employer to take an unfair advantage, and to 
play one man, or set of men, off against another. 
This has been the rule rather than the exception, 
and once again this fact has been known to and 
utilised by the men’s leaders. ‘‘ Look at what he 
does for his draughtsmen and other assistants, look 
how he treats them, and underpays them, and then 
recollect that if you leave the shelter of your union 
and trust to his promises, you will be treated 
the same." The above, or something equivalent, 
has been used time after time to keep alive the men’s 
distrust; and so long as so many examples are avail- 
able, examples actually known to each man who 
is a member of the union, so long will that distrust 
be kept in being, and the longer it lives, the harder 
will it be to kill it. 

When an agitator can point out to his members 
that an employer treats shabbily his own officers, 
then that agitator is going to be listened to. 

Again, it might be said that the staff man had his 
remedy, he could leave the undesirable firm and 
go to another. There are several flaws in this argu- 
ment, the chief being that for one firm which did 
give its officials really good and fair treatment, 
there were at least 50 which did not, and would not. 
until compelled, by a staff union. Again, the staff 
man is not in the same case as the workman. The 
workman can, if discharged from one shop, get 
another berth at the same rate of wages, and with 
the same trade and social standing as at the works 
he has left. Not so the staff man. 

The staff man's natural progress is to more and 
more responsible positions, as the years go by, and 
his experience widens. At the end of ten years’ 
hard work he might find himself, before the war, 
making a paltry £200 a year, or even less, and with 
the knowledge that if he left or lost that berth 
through asking for fairer. conditions, he would 


probably have to take up a much less well-paid 
Situation, and be thankful to get in somewhere and 
make some sort of a living, whilst experiencing a 
big drop in salary and position. 

This fact was undoubtedly played on, and still is 
played on by the majority of employers, who know 
that a man will put up with a good deal before he 
throws away the fruits of ten years’ hard work— 
for someone else’s benefit. 

Here again, the fact is noted in the labour camp 
and the word put round: '' Don't let them have too 
many apprentices, ог you see what you will get.“ 
Is it any wonder that the distrust does not vanish 
more quickly, or that it fails to vanish and simply 
deepens ? 

In more than one staff office or drawing office 
it has been the rule to frown: on men who applied 
for other jobs; and every staff man knows how 
necessary it is in the majority of cases to keep his 
present employer in ignorance of the fact that he 
is after something else. Within the last few weeks 
two different men have spoken to the writer on this 
matter. One, an employer talking about men leav- 
ing him, declared to the writer that as soon as he 
knew that one of his staff was looking out for 
another job, he sacked him; and that he wasnt 
going to have men in and out of his offices every 
18 months. He was asked if he gave them any in- 
ducement to stay, and replied that he gave them 
what he thought fit and no more; when told that 
in his attempt to nail his staff men down to a mere 
50s. or 70s. a week he was not only guilty of a 
considerable immorality, but was acting as a cad, 
his rage was worth witnessing. And of such is 
the kingdom of capital. 

The other man, who was as much a gentleman 
as the first was a cad, offered the writer a fairly 
good berth, and actually asked, If we go further 
with the matter, will it prejudice your present berth 
if I write to your firm?“ 

The fact that such a question was necessary, and 
that such precautions are necessary more often than 
not, is a stain on the good name of capital. 

Look at it how one will, as long as this spirit 
prevails, so long does it prove that capital will per- 
mit its general managers to twist the last ounce of 
work out of an unprotected class, for the least 
amount of pay; and so long will there be labour 
trouble. 

Whether he knows it or not, the employer has 
taught his men, and at last his staff, that unorgan- 
ised and unprotected, they will get nothing from 
him. When does he propose to alter his tactics, 
and when will he cease expecting to reap harmony 
and goodwill when he has consistently and persis- 
tently sown suspicion ? 


New Sources of Aluminium ia Norway. — Metallic 
aluminium can be obtained by electrolytic methods 
from its oxide; the oxide, however, must be free from iron 
and silica. The ore most commonly used is bauxite, after it 
has been purified by the costly Baever process. There being 
no bauxite in Norway, Prof. V. M. Goldschmidt, of the 
Mineralogical Institute, Christiania, in 1917, conceived the idea 
of using Labrador stone as a source of aluminium. By Gold- 
schmidt’s process, the Labrador stone is extracted from the 
plagioclase felspar, by means of 30 per cent. nitric acid (the 
first raw product of the electrical air industry). The silica 
and the greater portion of the iron minerals remain insoluble, 
while aluminium, calcium, and sodium. go into seclution, 
together with a litte iron. After removal of this iron the 
solution is evaporated down to dryness, and the residue heated 
to a certain temperature at which the aluminium salt alone 
is decomposed, the nitric acid driven off being collected as a 
valuable concentrate. By washing with water the nitrates of 
calcium and sodium are removed, to be recovered and used 
in agriculture, whilst the alumina remains. | 

Since there are abundant supplies of the white, marble-like 
rock or plagioclase felspar, containing about 30 per cent. 
alumina, ih South-West Norway, this process eeems full of 
promise for that country.—Nature, | 
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AN AUTOMATIC CURRENT-LIMITING REGULATOR FOR ALTERNATING CURRENTS. 


—— ср 


Mrssns. W. L. Davies and A. Soames have patented an auto- 
matic alternating-current limiter in two forms :— 

(1) As a transformer in which the primary can be wound 
for any main voltage, the secondary being wound to give the 
required working volts, and in which (as described below) 
current can be taken from the secondary up to any predeter- 
mined amount, within the capacity of the winding; when this 
predetermined amount is reached the current remains con- 
stant and the pressure decreases to zero at short circuit. 

(2) As a choke coil which may be connected in series with 
the work and which in its normal position does not introduce 
any appreciable choke or resistance into the circuit, but 
which, after the current reaches a predetermined value, begins 
to introduce choke and keeps the current constant at that 
value down to the load becoming a complete short circuit. 

The general construction of the transformer is shown in 
fig. 1, where B is a stator wound with coils A A; these coils 
are in practice wound in semi-closed slots and distributed as 
in an A.C. motor stator. B, is a rotor wound with coils C C, 
on the shaft of which is fixed an arm E, upon which slides a 
weight E'. This arm and weight are tilted very slightly from 
the vertical by a stop F. Assuming that the stator winding is 
used as the primary and is connected to the mains, and the 
rotor 18 used as the secondary and connected to the working 
circuit, the action is as follows:— 

The voltage induced at the terminals of the secondary = 
а cos 0. Ав 0 increases the pressure decreases. If current is 
taken from the secondary the apparatus acts as an ordinary 
static transformer until a certain current value is reached, this 
value depends on the weight E,, and its distance from the 
centre. After this point, if the resistance of the circuit is 
decreased still further, the arm and weight begin to rise, 
t.e., the angle 0 increases, the current remains perfectly con- 


Fic. 1.—AUTOMATIC А.С. LIMITER, 
‘TRANSFORMER TYPE. 


stant and the pressure decreases; this can be continued to 
dead short circuit, when the terminal pressure will have fallen 
to zero, while the current remains perfectly constant. 

The values to which the current is to be limited are fixed 
by sliding the weight up or down the arm, which is graduated 
in amperes. This is the only adjustment, and can be easily 
set with extreme accuracy, and there is nothing whatever to 
wear or alter. 4 | 

The choking coil is another arrangement for producing a 
similar current-limiting effect, and when it is in circuit, but 
not in operation, there is no loss, such as the open-circuit loss 
of a transformer; it is therefore particularly suitable for use 
in work where the current is only used during part of the day, 
but the regulator must be left perinanently connected. The 
apparatus is constructed in exactly the same way as the trans- 
former, but since (unlike the transformer, which transforms 
the whole load) it 1s only required to choke down the excess 
load, it may often be smaller. | 

The coils on the stator and the rotor are of exactly the 
ваше number of turns, and are connected in series with one 
another. If the stator and rotor coils are co-axial and the 
current in the stator is in the opposite direction to the cur- 
rent in the rotor, t.e., the coils are in opposition to one an- 
other, it is obvious that no magnetism is set up, and there 
is no choke and no core loss. As the rotor is revolved through 
180 deg. the coils come into conjunction with one another, 
and the choke introduced by the apparatus increases from 
zero at no degrees to з maximum at 180 deg. 


Кы. 2.- -CHARACTERISTICS OF AUTOMATIC 
REGULATOR. 


The rotor is provided with an arm and sliding weight eimilar 
to that of the transformer; the arm is very slightly tilted from 
the vertical, introducing a very small choke, but this is so 
small as to be negligible. | | | 

When the apparatus is connected in series with any load it 
remains inoperative until a predetermined current is reached, 
this value being, as in the case of the transformer, determined 
by the position of the weight on the arm; after this value `s 
reached the rotor turns automatically and keeps the current 
constant by choking the circuit, thus lowering the voltage 
across the load. | 

The outstanding features of these methods of regulation are : — 

1. The working circuit is in no way affected until the pre- 
determined current value is reached. 

2. The regulation is perfectly continuous and gradual. 

3. The only adjustment necessary, viz. the weight, could 
riot well be more simple. | 
‚ 4. As there are no revolving parts, machines сап be built 
cheaper and as eflicient as, if not more efficient than, а well- 
designed induction motor. 

5. The regulating action does not consume or waste any 
power. i 

In applying these machines as overload preventers the 
choice depends on the nature of the regulation required; the 
transformer is capable of reducing the pressure to zero, and 
would, therefore, be used where a short circuit was to be 
allowed for, but if it were only desir. 1 to reduce an overload 
to а certain amount, a choke coil big enough to handle the 
overload, but smaller than a transformer, which has to handle 
the whole load, could be used. m 

Thus, in the case of а factory using, say, 500 н.р. divided 
up into a large number of motors, excessive current 1s apt to 
be taken when beginning work for the day or after meals. 
If the main fuses are sufficiently large to pass this extra cur- 
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Fic. 3.--SHowiNG CONTROL 
OF THE CURRENT. 


rent, their protective value is reduced, and the general distri- 
bution is apt to be disturbed; if the fuses are smaller, they 
are likely to be blown, causing much delay. 

In such a case as this, if an automatic limiting choke coil 
is put in series with either the primary or the secondary of 
the supply transformer and permanently adjusted to operate 
at a given current limit; any attempt to exceed this current 
will result in the pressure being lowered, but the maximum 
allowable current will remain; the start-up will be slower, 
the pressure rising as the motors get up speed, and no delay 
or disturbance to other parts of the svstem is caused. The 
choke coil can be sealed up so that it cannot be tampered 
with, and under normal working conditions it does not 1ntro- 
duce any appreciable choke, resistance, or loss into the circuit. 

Either a transformer or a choke coil may be used as an 
individual motor starter in place of the Auto transformers 
at present used, but in this case instead of the pressure being 
increased in jumps, it automatically rises in a constant grada- 
tion as the motor gathers speed ; a still greater advantage may 
be obtained by arranging the starting switch to first pull up 
the weighted arm to its position of least, or (in the case of 
a transformer) zero pressure, then switch on the motor and 
drop the arm (provided with a dash pot) which will sink down 
to a position giving the motor only the predetermined current, 
which current is then maintained by the arm einking lower 
and the pressure rising exactly as the motor gathers speed. 
In this case there would not be even a momentary jump in 
starting up the motor. i 
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In spot-welding, the use of a limiting transformer or the 
employment of a limiting choke coil enables the exact current 
to be set without any taps or voltage adjustments; the trans- 
former sets itself for the right voltage to give the desired 
current. This also applies to electric furnaces. _ 

The transformer is especially applicable to electric arc weld- 
ing. ‘This process offers about the worst case calling for cur- 
rent regulation that can be found in practice, the working 
circuit varying rapidly and continually from open circuit to 
short circuit, and when the electrode welds on to the work, 
which constantly happens, a very thorough short circuit in- 
deed is produced. | 

There.are also one or two conditions. it is important to fulfil, 
viz., the arc must be short, a long arc producing a bad weld; 
and it must be easily struck, i.e., there must be sufficient cur- 
rent flowing when the electrode is in partial contact with the 
work to volatilise a small portion of the metal and start the 
arc; to obtain this end it is at present customary to use & 
higher open-circuit voltage in conjunction with magnetic leak- 
age-gap transformers, or series choke coils; this enables tlie 
operator to draw a long thin arc, producing a bad weld, and 
ae it is easier to operate with a long arc than a short one, it 
is very liable to be done. 

The open-circuit volts in general practice at present range 
from 75 to 110, whereas the welding volts, viz., across the arc 
when forined, are from 18 to 25 volts. 

With a current-dimiting transformer there is no choke or 
resistance in the working circuit, and the full pressure is 
across the arc space until the regulator moves; owing to the 
emall inertia of the moving parts, for the fraction of a second 
there is a sharp rise of current which starts the arc, and the 
regulator immediately falls back; a large open-circuit voltage 
is not required, and it can therefore be made impossible for 
the operator to draw a long arc. 

The operation of welding with this transformer becomes an 
extremely simple one; there are no taps, and there is no 
voltage regulation to consider. Provided the secondary pres- 
sure is enough to give the maximum current, at the proper 
length of arc when using the largest electrode that the trans- 
former is intended to use, it із only necessary to shift the 
weight for lesser values of current and smaller electrodes; the 
transformer takes care of the pressure and adjusts it to give 
the desired current automatically. | 

Fig. 2 shows the characteristics of a small machine-a con- 
verted induction notor: a machine specially designed for the 
purpose would, of course, give still better results. Fig. 3, 
which is plotted from the same data, shows in a more striking 
way the effective control of the current; as the external resist- 
ance 18 decreased the current increases up to about 32 am- 
peres, at which value it remains constant while the resistance 
1s reduced to zero. We recently witnessed a demonstration 
of the working of the device, which fully bore out the claims 
of the inventors. [t has been pointed out, in discussions on 
arc welding, that the personal element is the ruling factor in 
the efficiency of the process; if means can be found to ensure 
that the welder does the work properly, there will be no ques- 
tion as to the reliability of the joint. The first requirement 
in this direction is to compel the welder to use a short arc, 
and as the automatic device enables the minimum voltage to 
be used, it ensures that when the arc is drawn out too long 
it shall be extinguished; at the same time a considerable 
saving in energy is effected in comparison with the use of a 
buffer resistance in series with the arc, and the simplicity of 
the apparatus reduces the capital outlay on a welding outfit 
@ serious matter when several hundred welders, each requiring 
a separate equipment, аге at work in a shipyard. The com- 
bination of 'the transformer and regulator in one small 
machine also meets two other requirements—namely, port- 
ability and economy of distribution of power at a reasonably 


high pressure. 
ә 


THE INSTITUTION OF ELECTRICAL 


South Midland Centre. 


ON November 5th a reunion dinner" was held at the 
Grand Hotel, Birmingham. There was a large attendance, 
about double that recorded at the last annual dinner (pre- 
war); the chairman of the Centre, Mr. S. T. ALLEN, pre- 
sided, and amongst those present were Mr. Roger T. Smith, 
President I.E.E., Mr. C. H. Wordingham, C.B.E., past-presi- 
dent, Mr. W. B. Woodhouse, Dr. G. Kapp, Mr. P. F. Rowell, 
Mr. Е. Lantsberry, Mr. W. Н. Varnon. Dr. C. C. Garrard, 
Mr. J. P. Burman, Mr. E. E. Bissell, Mr. J. H. Barker. Mr. 
G. W. Carrington, Mr. H. C. Field, Mr. F. Forrest, and Mr. 
J. D. Morgan, hon. secretary. 

After the toast of The King." the chairman said that the 
first object of the meeting was to welcome back those of their 
members who had been serving with the Forces during the 
war; to those who would never return he paid a solemn 
tribute. Referring to the increased activity of the Institution, 
he remarked that the Council and the members were in 
closer relationship than ever before. and thev had great 
confidence in their executive. He welcomed Mr. Smith and 


Mr. Wordingham,. and expressed the. indebtedness of the 


.make concessions. 


South Midland Centre to the hon. secretary, Mr. J. D. Mor- 
gan, whose work had been of the utmost value to the 
Centre. .Mr. Allen then inducted his successor, Dr. C. C. 
Garrard, to the chair. | 

Dr. Слккакр said that the work of the Centre had been 


. carried on under difficulties during the past five—and especi- 


ally the last two--years, and bore testimony to the successful 
efforts of Mr. Allen and the work of Mr. Morgan. 

Prof. Sir W. ASHLEY, Vice-Principal of. the University of 
Birmingham, proposed The Institution of Electrical En- 
gineers coupled with those members who had served in His 
Majesty’s Forces during the war," pointing out that out of 
7,000 members no fewer than 2,000 had joined the Colours, 
whilst many others had given valuable scientific assistance to 
the Government; to the 156 members who had laid down their 
lives, the guests, at his invitation, offered reverent homage 
by standing in silence. Sir William pointed out that this 
was the age of association and combination; greater etan- 
dardisation, to lessen the cost of production, was vital to the 
future of the engineering industries, and in this respect the 
Institution was doing good work, but it had still more im- 


‘portant functions—that of assisting manufacturers in improv- 


ing their organisation, and raising the standards of commercial 
and managerial ability; and that of providing and maintaining 
a constant impulse towards the conquest of new fields. 

Mr. Rocer T. Ѕмітн, in responding, referred to the transi- 
tional conditions in which both the railways and the electrical 
industry found themselves in view of the establishment of the 
Ministry of Transport and the Electricity Supply Bill; there 
were many difficulties in prospect, but difficulties were made 
to be overcome, and he relied on the help of his colleagues in 
facing them. After describing an amusing dream, or night- 
mare, in which it appeared that all the railways were to be 
worked by gas, he referred to the epidemic of destructive 
criticism which had broken out, and to the suggestions of the 
lay Press that the country was going bankrupt, dnd emphati- 
cally denied the allegation; in spite of all its troubles, he 
believed this country had now the opportunity of recreating 
@ great deal of the wealth that had been destroyed by the 
war, and was never in a better position to do so. They had 
come into a great inberifance—he hoped they and the coun- 
iry would reap the benefit of it. 

Proposing the toast of '' Kindred Societies and Guests," Mr. 
W. B. WooDbHOUSE said that there was no service in whi 
electricity was not used; before the war it was a young and 
pioneering industry—‘he war had emphasised the value of 
co-operation, and they now fully realised the great advantages 
to be derived from close collaboration with other engineering 
societies. The Territorial Centres were taking a larger part in 
affairs than formerly, particularly in connection with technical 
education. Mr. Н. C. FiELD, president of the Birmingham 
Chamber of Commerce, responded, pointing out the necessity 
of association between societies as well as between individuals, 
and urging that labour troubles could be overcome by the 
capitalist being larger-hearted and the worker broader- 


minded. | 

Mr. C. Н. WonRDINGHAM, proposing The Electrical In- 
dustry," said that the prime essentials to successful manu- 
facture were mass production and standardisation; not only 
the big companies couid engage in mass production; small 
firms could do it also. There was a tendency to lay too much 
stress on gigantic undertakings—there was still room for small 
concerns and scope for individual effort. With regard to 
standardisation, his experience did not bear out the view 
that the ecientific engineer could impose his views on the 
manufacturer—the latter would have his own way; but he 
had noticed a certain narrowness of view with respect to 
standardisation. Even the Beama met with difficulties; 
one or two men might stand out for their own methods, and 
spoil the whole scheme. He urged that manufacturers should 
take a very broad view of the matter, and be prepared to 
There was now a magnificent opportunity 
for gaining foreign trade, but there was a tendency for 
manufacturers to fill their books with home orders and to 
neglect export trade; they should set aside a proportion of 
their output for export as seed for a future harvest. Defining 
the ‘‘ loaf factor as the ratio of a man’s actual output to 
his possible output, Mr. Wordingham said they should aim 
at making it as high as possible, lest the diversity factor should 
come into operation, with disastrous results to the workman. 
The electricity supply industry had been taken in hand by 
politicians, and if they forced the pace unduly the 
results might be disastrous to the industry. Many problems 
were not yet fully eolved. For example, they did not know 
the best way to deal with fuel to get maximum output: 
@ power station site chosen for the sake of a good supply of 
water for condensing might be very undesirable in other 
respects—if the station were combined with a carbonising 
works, the extreme economy of fuel might become of less 
importance, and the cheice of site would be materially 
affected. American experience with very large turbo-genera- 
tors had not been very encouraging. and much investigation 
was necessary to ensure reliable results. Similarly 30,000-volt 
cables were hardly ripe as vet. and they must beware of the 
efforts of non-technical men to force the pace. The Edinburgh 
contract was а most serious matter: if the order went to 
Switzerland it would be а blow to the British electrical 1n- 
dustry. If the Government dictated the wages to be paid by 
British firms, it should also dictate to purchasers where to buy 
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their plant—it was not fair to impose conditions on British 
manufacturers which were not imposed on foreign firms, or to 
allow а municipality to save the pockets of its ratepayers at 
the cost of the taxpayer, who would have to provide the unem- 
ployment doles. 

Mr. Е. Forrest, responding, said he was recently in the 
works of the Swiss firm, and was not altogether surprised 
that 16 secured the contract. This country must wake up; 
during the war the electrical industry gave a wonderful 
demonstration of its adaptability and elasticitv—1} million 
KW. of new plant had been installed in public supply stations 
—and it had a bright future. Electricity was the hand- 
maiden of every other industry, and with common sense and 
mutual forbearance master and man should pull together with 
a will to place this country in the forefront of the manufac- 
turing countries of the world. 

Mr. W. E. WaARRILOW proposed the health of the chairmen, 
to which Mr. ALLEN and Dr. GARRARD briefly replied. A 
“ social reunion" then took place, following the excellent 

rocedure of the London dinners of the I.E.E. During the 

inner а programme of music was performed, and afterwards 

Mr. W. E. Warrilow told stories, some of which were new. 
The function was very enjoyable and successful, and, as Dr. 
Garrard observed, it made a landmark in the history of the 
South Midland Centre. 


Western Centre. 


At the first meeting of this Centre for the session 1919-20, held 
at the South Wales Institute of Engineers, Cardiff, on Novem- 
ber 3rd, Mr. Arthur Ellis, chairman, delivered his inaugural 
address, of which the following is an abstract :— 

In regard to the period prior to the war, whilst it will be 
readily admitted that the electrical industry—involving the 
production and distribution of electrical energy generally—has 
made a certain amount of progress, such progress has not 
been such as, опе would have desired, owing, more particularly 
I suggest, to lack of interest on the part of those in authority, 
in the various Government Departments relating to same, and 
it was not until some time after the outbreak of war that we 
realised that the resources of this country had not been 
developed to the extent that they should have been and as 
was necessary for the proper prosecution of the war. 

. ELECTRICITY (SuPPLY) BILL. 

This brings me to the introduction of the Electricity 
(Supply) Bill in Parliament by the Government. A paper was 
read before the Institution, by Mr. E. T. Williams, in 1916,* 
and knowing what we know to-day, one is almost inclined to 
think that his paper was inspired by the Government itself, 
as if not, then 1t represents a very wonderful anticipation to 
a very great extent, of what the Government actually intends 
should be done, and if the latter is a correct assumption, then 
Mr. Willams has undoubtedly done & great and lasting ser- 
vice to the country. As referred to in the discussion on the 
paper by Mr. Charles Merz, some credit 18 due to Dr. Fer- 
ranti, who strongly advocated something of a similar char- 
acter, and to my mind it is regrettable that we should have 
waited so many years to have been taught what the great war 
has taught us before the Government has really taken the 
matter iuto consideration. Ilad it been otherwise, I have 
reason to think that the war would not have lasted as long as 
it did. I still hold, as I have always held, that had it not 
been for the many restrictions imposed by Government de- 
partments and others upon the operations of electricity unde;- 
takings, such a Bill as that now being promoted in Parlia- 
ment might never have become necessary. The powers con- 
ferred by the Bill upon the Commissioners, if carried into 
effect in the right spirit, will be of undoubted advantage to 
the whole community, affecting, as it is intended to do, the 
cost of production and the extended use of supplies for everv 
conceivable purpose. I would favour the formation of a Dis- 
trict Board at the outset, comprising the technical representa- 
tives of the various undertakings in an area, and во 
long as they enter into the business with an entirely open 
mind, without any prejudice relating to their particular under- 


taking or any other, I feel satisfied that only good work - 


would ensue, and a board constituted in this way would be 
of undoubted advantage to the Central Board of Coinmis- 
sioners in London. І would at no time include the direct 
municipal representatives, as they, to an extent, must be con- 
trolled by local sentiment. 

A particularly good feature in the Bill is that relating to 
wayleaves, which wil affect most undertakings, and parti- 
cularly so that with which I have been connected during the 
past 19} years, but which I am about to leave in order to 
join that branch of the profession which our immediate past 
chairman in his address to you last year considered was a fast 
disappearing one. I, however, hold somewhat ditlerent views. 

The undertakings of which I have had control during so 
many years, as well as the City of Cardiff as a whole, haa 
suffered verv considerably in past years from the effects of 
wayleaves Practically the whole of the industries of Cardiff 
are situated upon what is the private property of the Cardiff 
Hailway Co. and the Marquis of Bute, known as the Bute 
Docks Estate. To-day there is no general supply of electricity 
available upon this property, a facility which is very much 
needed if such industries are to develop as one would wish. 
eee c luu uic d EP a ee 


* Erec. Rev., April 21st, May 19th and 26th, 1916. 


effecting as it would do not only considerable economies in 
the cost of working generally, but also—and what is of still 
greater importance—the development of the business of the 
docks and the immediate districts surrounding it. The autho- 
rities controlling as owners have not afforded such supply 
themselves, notwithstanding the fact that they would derive 
a direct benetit from it, nor will they permit the local 
authority to undertake the work (which all along it has 
been willing and anxious to do) except under restrictions such 
as would render successful administration practically impos- 
sible. From this point of view, if from none other, the Bill 
wil be welcomed, as such wayleaves as are now necessary 
will come under the direct control of the Board of Commis- 
sioners. 

Then another good feature of the Bull is that relating to 
existing areas, which in the past have suffered as a result of 
being too restricted, not only in regard to lighting and power 
supplies, but also—and what is of equal importance—trans- 
port facilities. 

A particular district must not be denied a supply simply 
because the source of supply controlling that district 18 far 
remote whilst some other source might be available at the 
boundary. It may take years to get everything properly 
arranged, and yet something must be done in the meantune 
to supply the increasing deinands, and perhaps some form of 
linking-up of groups of stations, not far remote one from 
the other, would be easy of arrangement, pending the develop- 
ment of the larger scheme, and in connection with which 


_there is another matter of considerable importance, viz., the 


attitude of the individual who would desire to take a public 
supply and yet in the meantime has necessarily to install his 
own plant. 

During the war everybody requiring plant and machinery 
had to obtain а permit from the Ministry of Munitions. If, 
therefore, the Board of Commissioners could continue this 
principle of control during the development of the larger 
scheme, it would be able to ensure that all private in- 
stallations would be capable of being coupled up to the general 
scheme of supply without any substantial alterations being 
necessary. Frequencies, voltages and systems of supply in 
different areas ought to be settled without delay, so that pro- 
spective consumers will know what to provide for. In certain 
areas the whole difficulty might be solved in this way, especi- 
ally in those areas where there is no appreciable amount of 
waste-beat gases available. Rightly or wrongly, I am of 
opinion that the policy of having too many eggs in one basket 
is a dangerous one, and I see a lurking danger in having the 
whole of the electrical supplies controlled from & too limited 
number of super-power stations. The possible attitude of 
labour in the future must be taken into account. The fact 
that the Electricity (Supply) Bill will make it a penal offence 
for employés of electricity supply undertakings to cause inter- 
ruptions to supply bv striking under certain conditions would 
not have much weight with some of the more extreme leaders 
of labour. 

Also we must not overlook the possibilities of interruptions 
of supply to large areas through breakdowns of large units or 
in the overhead transmission lines. 

Another feature which requires some clearer definition is 
the clauses relating to charges for bulk supplies, notwithstand- 
ing that it is laid down that those whose stations might bo 
taken over shall not рау higher rates than those at which 
they were able to generate themselves. Due allowance ought 
to be made in the case of stations, the owners of which have 
been waiting for the termination of the war to carry into 
effect alterations and extensions of plant, also the scrapping 
of plant which, during the period of the war, has become 
obsolete, in order to further reduce their costs of production, 
all of which might be done without any appreciable expendi- 
ture of capital inoneyf. Regarding the operations of municipal 
authorities in the development of the electrical industry dur- 
ing past years, which have been considered to have been 
disastrous, 1n my opinion that amount of credit which is due 
to them has not been given. I cannot conceive in what way 
their operations have been disastrous. 

Many municipal undertakings would have willinglv ex 
tended beyond their areas if they had been allowed to do so, 
but Government departments have been too apt to listen to 
the pleadings of smaller urban and rural councils, whose oppo- 
sition has merely emanated through jealousy, than they have 
to the pleadings of the larger authorities. This is substan- 
tiated by what the Government now proposes to do as a result 
of the Bill. ‘There may have been some cases where the 
activities of certain authorities have not been such as one 
would desire, but I think the interesting paper prepared by 
Mr. Arnold B. Cridley, the Director of Electric Power Supply, 
in conjunction with Mr. A. H. Human, is, in my opinion, a 
splendid testimonial to what municipal authorities have done 
and the results that have been obtained.“ 8 

I am of opinion that prior to the war, under the restrictions 
at that time prevailing, such developments would not have 
been possible. A fiir comparison between company and 
municipal undertakings was not made when evidence was 
submitted to the various committees set up hy the Govern- 
ment to inquire into this important matter, and the conditions 
relating thereto are verv different in the two cases. 

However, tho Bill, if carried into elfect in the proper wav, 


* Etec. Rev., August 22nd and November 7th, 1919. 
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should be of considerable advantage to all. One matter which 
appears to be perfectly clear, is the impossibility of 
standardising one frequency; it may be necessary to merely 
standardise in different areas. We shall always be satisfied 
if due and proper facilities are afforded for thoroughly develop- 
ing the electrical industry in every way, bringing it within 
easy reach of the working peuple of this country. 


WAYS AND COMMUNICATIONS ACT. 


The next matter of importance is that relating to trans- 
port. The setting up of s Ministry controlling transport 
generally, provided under the Ways and Communications Bill, 
1з an important step, and, in my opinion, a step in the right 
direction; it is one the result of which will be looked forward 
to with considerable interest. "Those interested in the elec- 
trical industry will have felt considerable relief when the 
control of power stations was withdrawn from the Ministry 
and left under the control of the Board of Trade. Transport 
directly affects the trade of the country, and it is essential 
that all forms of transport should be properly co-ordinated. 
Companies competing with local authorities will have to agree 
to work together for the good of the industry generally. The 
difficulties regarding interchange of running, where two 
systems of tramways adjoin one another, and the feeling of 
jealousy between one authority and another, whether muni- 
cipal or company, which have been allowed to prevail in the 
past, will have to be removed. When powers were originally 
sought through a Bill in Parliament for the construction of 
tramways in the City of Cardiff, clauses in the Bill, in the 
way in which they were drawn, were restricted to the opera- 
tion of tramways alone. The system as such has been 
developed to the greatest possible extent, bearing in mind the 
restricted area in which it operates, but we have arrived at 
that stage where considerable additional traffic could be 
catered for by means of the motor omnibus, working in con- 
junction with the system of tramways. Although able to 
defray the cost of the purchase of such omnibuses out of 
moneys put aside for this and other purposes, we are not 
allowed to do so, for the sole reason that such powers are 
not embodied in the Bill relating to the undertaking, and it 
is this form of red tapeisin that has restricted the operations 
not only of transport but other undertakings of a similar char- 
acter. I am looking forward to the time when these will all 
be removed, and when it will be only necessary to make out 


a good case to the Ministry controlling the industry to have: 


euch powers conferred without any restrictions whatsoever. 
Regarding transport facilities, my paper before the Muni- 
cipal Tramways Association's Conference in 1917 referred to 
the development of the tramway industry, and even at that 
time I had in mind something similar to what will, in my 
opinion, be likely to result from the Bill. I pointed out that 
upon the termination of the war great openings for tram- 
ways and transport undertakings generally would arise; J also 
suggested that the railways would later be used for the long- 
distance traffic, whilst tramways or light railways would cater 
for all the less important traffic. I suggested that canals and 
waterways would probably be taken over and converted to 
either electric or steam haulage in order to remove pressure 
upon the railways. During the war we have learnt the Jesson 
of the advantages of the cultivation of food, and we have 
appreciated the difficulties of transporting food from where it 
is produced to the centres, from which 16 15 either distributed 
or disposed of. All these difficulties have artsen as a result of 
restrictions previously imposed upon tramway under- 
takings, willing to cater for them but not allowed to do 
so. The development of tramways and other forms of trans- 
port will certainly be necessary in connection with housing 
schemes. The extension of tramways, light railwavs and 
other forms of transport will surely tend towards the develop- 
ment of extensive areas of land now Iving dormant. I think 
we can reasonably look forward to seeing at some future date 
—I hope not far distant—towns and cities generally, both 
large and small, inter-connected in this way. The time must 
come when important tramway undertakings will have to be 
linked up by means of sidings, so that during many hours of 
the twenty-four when the transport of the ordinary passenger 
is not required the lines and equipment can be used for the 
transport of goods. All this will conserve coal supplies for 
more important purposes. In regard to the Bill, the electrifi- 
cation of railways is a very important feature, distinct entirely 
from what I have reason to think will take effect in course of 
time, viz., the construction of special transport roadways as 
main arteries throughout the country for the rapid transport 
of goods. Roughly speaking, there are some 24.000 
miles of railways in the United Kingdom, and a verv low 
estimate. based upon pre-war figures, would show that at 
even £20.000 per mile, the cost of electrification would not be 
less than some tour hundred million sterling Upon this basis 
it is not difficult to imagine what the present-day cost is likely 
to be. The railway capital at the moment is approximately 
13 hundred million pounds sterling, and is not now productive 
of dividends; the addition probably of more than one half to 
this amount must necessarily be a very serious matter, but it 
is assumed that as a result of electrification considerable 
economies will be effected in operation which will counteract 
the increased capital expenditure to some extent. It will take 
some time to appreciate the enormity of the work involved in 
the electrification of our railway system throughout the coun- 


try, but I have no doubt that that relating to suburban traffic 
will first of all be taken in hand, and the larger acheme 
gradually and carefully developed. If the railways, as we 
have reason to think, are to be eventually banded back to the 
companies previously controlling them, there may be some 
difficulty in raising the necessary additional capital, unless 
finaucial relief is afforded by the Government. 
TRUsTS. 

The report of the Committee set up by the Ministry of Re- 
construction in February, 1918, to consider the probable ex- 
tension of trade organisations and combinations and methoda 
of safeguarding the public interest, indicates that there is a 
clear and increasing tendency towards combinations. Such 
combinations will no doubt have a very good effect if and so 
long as they are not abused. It is & case of elimination of 
competition. I am no believer in cut-throat competition. If, 
however, the formation of combinations or trusts could be 
restricted to the advancement of any particular industry, then 
of course it would be serving a very useful purpose, but if the 
consumer is to be exploited, it will be unfortunate. 


COAL. 


_ With regard to the Coal Commission set up by Parliament 
it 13 now felt by а great number that it would be а national 
calamity if the coal industry were nationalised. The attitude 
of labour generally in regard to the matter has been unreason- 
able, resulting in suffering by the community in general. The 
constitution of the Commission was not what any business 
man would recognise. One of the principal representatives of 
the men concerned, although a signatory to the Whitley Re- 
port, was directly leading a movement altogether antagonistic 
to the spirit of the whole scheme of industrial councils. 
Whilst the number of men employed is comparable with the 
number employed before the war, the output has dropped 
enormously—no doubt with deliberate intention. It is not а 
difficult matter to appreciate the effect that the price of coal 
has upon the cost of production, and the necessary increases 
in charges paid for supplies, and yet we talk about the 
developinent of the use of electricity generally throughout the 
country, whilst all the time such development is being made 
niore difficult. The electrical industry almost exclusively de- 
pends upon ample and cheap supplies of coal. The price of 
coal, affecting as it does the electrical industry, affects also 
every other industry in turn. The restricted output has made 
16 impossible to put in hand those works which are so neces- 
sary after the heavy dilapidations that have taken place dur- 
ing the period of the war. Is it altogether surprising, al- 
though it is regrettable, that in some cases we find orders 
being placed abroad? 

Representatives of the miners have stated, very deliberately, 
that they could do as much in six hours as they previously 
did in eight or nine, but to-day they are not even doing in 
six hours as much as they did previously in three or four, and 
their attitude generally is jeopardising the whole of the in- 
dustries of this country. Many of us feel that if left alone the 
greater number of the workers of this country would use 
better judgment. We can only hope that the formation of 
Industrial and District Councils will have the desired effect, 
but they will be no use whatsoever unless those controlled 
by them honestly abide by their findings. We cannot afford 
to lose time; already others have stepped into the ficld and 
are now reaping the advantage. 


RESEARCH WORK. 

This is a matter which is deserving of the most serious con- 
sideration. A report submitted by a committee of the Privy 
Council, dealing with scientific and industrial research, clearly 
states that there 1s no closed door to research work. In the 
view of many, the persons who produce the results are the 
chief benefactors of the species. In some instances the ex- 
ploitation of discoveries and inventions was deprecated, in the 
public interest, in past years, but those days are past. 

One of the interesting features of the report is that relating 
to the formation of research associations. There was no time 
when the need for research work was greater than at pre- 
sent. We need more economical use of coal; the discovery 
of new sources of heat and power, better utilisation of 
national sources and waste products. There is the need of 
having our industries placed more generally upon a scientific 
basis, and we have need to produce and employ a much 
Ureater number of efficiently trained workers for both pro- 
duction and research. It is satisfactory to know that the In- 
stitution of Electrical Engineers is against any scheme placing 
research work and invention under State control, and it would 
be distinctly satisfactory if those engaged upon research work 
could make known their discoveries to all others, in order 
that thev might have the advantage in some cases of some 
particular discovery that was of no commercial value to the 
individual discovering it. 

. Attention is drawn to the remuneration paid to men who 
are supposed to be highly skilled. possessed of University 
degrees, &c., to be responsible for the training of the minds 
of younger people, and to whom salaries of £150 per annum, 
rising to £240 by experience and qualificatiofs, are offered. 
This salary was offered by & wealthy concern. I think you 
will agree that no salary can be too high for such an in- 
dividual if the right one can be found, as it is impossible to 
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estimate his worth at its true value. It is extremely grati- 
fying that these matters have been kept in а prominent posi- 
tion and taken into the serious consideration of the Institu- 
tion, and in this particular connection our system of education, 
good as it is, must be improved and made to compare more 
than favourably with that of any other country. and facilities 
afforded to all, no matter in what station in life, eo that the 
fullest advantage may be taken of 16. 


TECHNICAL STAFFS. 

In conclusion, the salaries of technical statfs are a matter of 
the greatest importance. ] am of opinion that local autho- 
rities and employers generally have not appreciated the mem- 
bers of their technical staffs at their true value, which has 
resulted in these people organising themselves in the same 
way as the ordinary employés have done, and, instead of 
graciously granting the additional remuneration, more fairly 
representing the value of these people, they are now forcibly 
compelled to do so. This, to my mind, is а misfortune in 
more ways than one. | | 

Personally, I welcomed the formation of the Electrical 
Power Engineers“ Association, although it was most unfor- 
tunate that such a thing should have been necessary. It is in 
cases of trouble that we have to fall back upon our technical 
staffs; there are many instances where employés, dissatisfied 
with their conditions, have not hesitated to withdraw their 
labour, and the responsibility of keeping things going has been 
undertaken by the technical staff, and in such cases as these 
even their services have not received that amount of recog- 
nition which they have deserved. We have had some in- 
stances during the war, and since, of the value of Ше 
E. P. E. A., one of the most important of which was the power 
placed in the hands of public authorities for averting a strike 
on the part of the members of the E. P. U., who have, on more 
than one occasion, threatened to put London in darkness, and 
would have carried out this threat if it had not been counter- 
acted by the representatjves of the stalls remaining loval to 
the community through the influence of their association. 
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NEW PATENTS APPLIED FOR, 1919, 
я (NOT YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. Serton-Jones, O'Drit AND 
Вне (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


- 26,267. junction, &c,, device for electrical wiring уметь,” E. WI. Ce. 
October 27th. 

26.278. Electric device for starting internal«ombustion. engines." M. 
В\ғокр and Н. J. Harris. October 27th, 

266,279. Thermo-clectric instrument," €, M. R. Вав. October 27th. 

26,326. © Electrolysing water." A. P. pe Cokrapt October. 27th. : 

26,332. *'' Production of aluminium nitride, Ас, by electrically generated 
heat." ARMOUR FERTILISER Works. October 20th. (United. States, July 10th.) 

26,33). '' Electric heating apparatus.” W. B. Duits. October 27th. (Hol- 
land, May Sth.) 

26,9447. '' Means for controlling trasmission of electric impulses.” 
SyKES INTERLOCKING SIGNAL Co. October 27th. 

20,948. "'' Electric water enters.“ W. F. Cutter. October 27th. 

26.350. Controlling devices. for electric. starters. for intcrnal-combustion 
enyincs," F. J. GIII. October. 27th. 

26.352. Turbo-electric driving arrangements,"  BRusH ELECTRIC. Engi- 
NEERING Co. and C. C. Sutton October 27th. 

26,356. High-frequency alternators.” E. F. W. ALEXANDERSON and S. P. 
NIXDORFF. October 27th.” (United States, December 6th, 1918.) 

26.363. Hand-operated rotary electrical swatches.” F. II. BREWEKION, 
F. A. Fraser and E. I.. Качкі, October 27th. 

25.372. Switch for fiLunent-electric lamps." L. X. 
ber 27th. 

26,374. '' Transmitters for telephone" H. T 

26.415. "'' Electrical cut-out ". W H. GilinewortH. October EU, 

26,416-7. ''Sparking plugs." А. Wo ARMSTRONG October 28th 

26,420. “ Maintaining lights of electric tramears, &, during changing 
over of trolley pole." L. Н. Davies. October 28th у 

26,421. ‘Sparking plugs А Сох. October 28th. 

20,433. '' Holders for electric lamps." W. €. Hanns and Rogixson & 
HANDS ELECTRIC Co. October 28th 

26.454. Electrical. conduit system.” M. J. 
October 28th. 

26, 470. Process for recovery of selenium and noble metals from electro- 
huc slimes, c. M. Ciiksasiick and D. Uno, October 28th. (Japan, Octo- 
ber 28th, 1918.) 

26.478. '' Electric switches." E. G. Harcourt, October 28ih. 

26.485. Electrical installations for controlling electric pianos, Хе." C. 
Aupran. October 28h. (France, July 18th.) 

26,487. '' Starting devices for electric motors.” Bgnisi. Tuowsos-IotstoN 
Co. (General Electric Co.) October 28th. 

26. 48. High-frequency alternators.” E. Е. 
ber 28th. (United States, November 4th, 1918.) 

26.493. Magnetos, дупатоѕ, electric motors, &c.“ F. J. S. Jones. Octo- 
ber 28th. 

26,495. “ Electric-light fittings.” II. A. J. Н. Murrey and F. W. Sraspisn. 
October 28th. 

20.496. *' Selective electric switch devices,“ ALLWANNA | TELEPHONAKTIE- 
hl. W. ET L. M. Басхҳох. October 28th. (Sweden, December 11th, 1918.) 

26,522. „ 1пзиһног bridge troughing for electric cables." E. G. SANFORD. 
October 29th. i 

26.542. '' Magnetic reflector.” T. L. Gatoww. October 29th. 

26.548. Alternating current dinamos for lighting." A. E. 
October 29th. i 

26.572. Thermostatic devices W, 
ber 29th. 

36,578. '' Electrical devices.“ H. Т Layercer. October 291. 

26.596. “ Multipie fuses for clectrie conductors carrsing hivh voltage ce- 
rents.“ O. CN CGN. October 29th. (Germany, May 27th.) | 
26.611. Electric meters, G. A. CHEEIHAM and METROPOLITAN- VICKERS 
Fitectrkicat Co. October 29th. 
265.612. Electric. heating.” C. R. Martuews and R. J. A PrsR*ON and 
Vickers, Lip. October 291. А ; ` 

20.020. " Electric motors.“ F. Ахон and Н. B. AwcrgLL. October th. 

26.621. “Installations for electrically lighting, heating ‘and ventilating rail- 
Was carriages, &c" Н D. Rosas. October 99th. 

26 526. |“ Ele tric lighting’ arrangement for advertising, &с.'' J. SMEERENS. 
tober 29th. (Belgium, February 16th, 1916.) 


W. К. 


DE Brentrk. Ouo- 


Rot Y. Ovtoher 71h, 


Ranta and T. TAVLOR. 


W. ALEXANDERSON. Octo- 


997 


GLANVILLE. 


Frost and H. Frost & Со. Octo- 


236,634. '' Elcciricully-operated pumps.” Merryweatitar & Sons. Octo- 
ber 30th. 

26,053. * Electric furnaces.” H. J. Deras & Reowaryne. Oktober 30th. 

20.7 2. Sparking plugs." E. E. Bares and E. Perkiss. October 30ih. 

26, K. Sparking plug. €. M. Меток. October MWh, 

26,715. Electric switching mechanism.” WESINGHOLSE Кс & 


MANUFACTURING Co. October 30th. (United States, October 0th, 1918.) 
26.721. Controllers for electric motors.” British THoMsoN-Houston Co. 
(General Electric Co.) October 30th. Ў " 
26,746. “ Electric sparking plugs." EirABLIissEMENTS De Dios Bouton Soc. 
ANON. October 30th. (France, December 12th. 1918.) + 
26.755. Device for preventing tapping of engaged circuit in intercom- 
munition telephone systems, &c." F. Meabe. October ЗІМ. 


26,767. '' Switches for low-tension electric current." А. R. PARKER. (X to- 
ber 3lst. 

26.776. Electric control apparatus." J. М плох. October ЗІМ. 

26.777. Sparking: plugs." J. Jones. October ЗІМ. 

26.741. “Sparking plugs." E. E. Batts and E. Perkins. October 3147 

26,902. *'' Coin-freed prepayment devices for telephone systems." Avro- 


MATIC I'EI. TPIIOSEHE MaiNUEACTURING Со, (Automatic Electric Co.) October ЗІМ. 
26.803. Petrol-electric lighters.” J. R. Smarr. October 3st. 
26,807. “ Sparking plugs." A. W. ARMSTRONG. October 31st. 
255.8 15. Electric motor starters and generator controllers.” F. 

MAN and W. Косык». October 3lst. 

26,816. "' Diaphragms for gramophones, telephones, &c." A. . 

October. Bist. 

26,8539. "' Rheostats," J. W. BROWN. c tober 31st. 
26.887. Conductor arrangements for electric traction systems.“ C. E. 

Кмквскм. October gist. 


PLow- 


COLLIER. 


26.9. Electric contact makers for magnetos;" F. MecLoremais. Novem- 
ber Ist. 
26.873. Electrical distribution with alternating. current systems.” A. M. 


Tavlor. November Ist. 
26,847. *' Dynamo-clectric machine, motos, &с.° II. C. Brown and G. 
I'. A N. November Ist. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will ba 
printed and abridged, and all subsequent proceedings will be taken, 


1914. 
SEIN. Гакку shrieks. Hatfield & Hookham. March dist, 1914. 
` 1917. 
IN. iM Масшхь SWITCHING. TEEEFHONE SYSTEMS, Western Electric Co. and 
I.. Polinkow sks. (Western Electric Co. partly.) December 17th, EH7, 
(135,37 .) 


1928. 

139. SeMI-AULOMATIC TELEPHONE. SYSTEMS. Western Electric Co., L. 
kowsky and б. Deakin. January 2nd, 1918. (133.338.) 

245. ELECTRICAL TRANSFORMERS FOR REGULATING OR VARYING THE VOLTAGK OF 
THE CURRENT SUPPLIED THEREFROM. F. E, Berry. January 4th, 1918. 41033,3392.) 

704. MACHINE SWITCHING TELEPHONE SYSTEMS. Western Electtie Со. and 
L. Polinkowsky. January th, 1918. (133,441.) 

958. MACHINE SWITCHING TELEPHONE ENCHANGE SYSTEMS. Western Electric 
Co. and L. Polinkowsky, (Western Electric Co. partly.) January 17th, 1918. 
133.342.) 

1,493. MACHINE SWITCHING TELEPHONE SYSTEMS. Western Electric Co. and 
L. Polinkowsky. (Western. Electric Co. partly.) January 25th, 1918. (133,543. ) 

10,131. Ерко STEAM GENERATORS. F. Revel. and A. Boldorini. June 
Ith, 1918. (133,361 .) 

10,526. METHOD OF AND APPARATUS FOR TELEPHONICALLY TRANSMITTING SPEECH 
IN AN IMPROVED MANNER. E. S. Pridham and P. L. Jensen. June 26th, 1918. 
(133,365.) 

10.70 . MODULATING MEANS FOR HIGH-FREOUBRNOY ONCILUSM IONS, 
Electrice Co. (Western. Electric Co) June 28th, 1918. (133,366) 

11,301. ELECTRICAL SEARCHLIGHT AND OTHER PROJECTORS. W. M. Mordey 
and G. А. Hughes. July 10th, 1915. (133,370.) 

12,662. CARBONS FOR EkLECIKIC АКС LAMPS. W. Heape and Н. B. Grylls. 
August 2nd, 1918. (133,376.) 

13.879. UTILISATION OF SOUND OR COMPRESSIONAL WAVES FOR SIGNALLING AND 
OTHER PURPOSES. W. ]. Mellersh-Jackson. (Submarine Signal Со.) August 
26th, 1918. (133,394.) 

13,880. METHODS AND APPARATUS FOR SUBMARINE SIGNALLING. R. A. Fessen- 
den. July 2Uth, 1917. (133,395) 

14,704. ELECTRIC RESISTANCES. 
(183, 403.) 

14.705. LIGHT KRACTIVE ELECTRIC RESISTANCE ELEMENTS. T. W. 
tember 10th. 1918. (143,404) 

15,67. ELECTRICALLY-HEATED WARMING OR COOKING PLATES OF THE ENCLOSPD 
ТУРЕ. F. P. Fletcher. March 18th, 1919 (143.40) 

19,136. ELECTRIC VACUOUS BULB THERMIONIC DEVICES J. 
October 4th, 1918 (133.413) 

16,278. ELecTRICALLY-HEATED WATER AND LIKE SERVICES AND SYSTEMS. H. A. 
Gill. (A. E. Woods.) October 7th, 1918. 133.422) 

16,444. EL FCTRIC wrELDING. British Thomson-Houston Co. (General Elec- 
trie Co ) October 9th, 1918. (133,439 ) 

16,603. REGISTERING ATTACHMENTS FOR TELEPHONES, A. Reubenstone. Octo- 
be- llth, 1918. (133,455.) 

17,406. Gas EXITS FOR GALVANIC BATTERIFS, 
October 25th, 1918. (133.483.) 

17,543. ELECTRIC FURNacES. H. A. Kent. October 28th, 1918. (133,485 ) 

18,086. ELECTRIC IGNITION FOR INTERNAL-COMRUSTION ENGINES AND THE LIK 
W. Pickard and D. R. Dobson. November 5th. 1916. (133,493.) 

18.433. ErrcrRIC arc Lamps. Н. B. Grylls and W. Heape. November 1а, 
1918. (Addition to 4,866/17.) (Cognate applications. 20.96/18.) (133.510 

18.614. Inpuctance coms. Н. A. Ewen. November 13th, 1915. (1:33,510.) 

19,005. SHUTTLES FOR WEAVING IN ELFCTRICALLY-STOPPED LOOMS. II. Jowett 
and J. Wilkinson. November 20th, 1918. (133,521.) 

20.863. ELECTRIC ALTERNATING CURRENT SIP RINGS MOTORS. AND SHORT 
CIRCUITING AND KRUSH LIFTING GEAR THEREFOR. Mavor & Coulson and M. S. 
Moore. December 14th, 1918. (133,541.) 

21,549. ELeCTRICALLY-HEATED UTENSILS, J. С. Lozano. December 23rd 
1918. (133,545.) , 


Pulin- 


Western 


Т. W. Case. September 10th, 1918. 


Case. Sep- 


Erskine-Nlurray. 


G. Oldham and J. Oldham. 


2919. 


2,471. STARTERS AND CONTROLLERS FOR kLECTRIC. MOTORS. E. N. Brav and 

Brax Markham and Reiss. Januar: 3lst, 1919. (133,580.) $ : 
4.11]. DETACHABLE FIXINGS FOR ELECTRIC LAMPS OR OTHER ARTICLES. Fuller 

Accumulator Co. and A. P. Welch. February 19th, 1919 (133,510) 

$555» ROTARY ELFCTRIC switcH. C. Braun February 24th, 1919 4133. chf, 

9.563 PORTABLE ELECIRIC Laurs. J  Tweedie March 10th. 1919 133,800 

10.926. ETEC TRI Lauf LASTERNS. Cable Accessories Co and F. H. Reeves 
May 2nd, 1919 (133 625 \ 

12,157. PROTECTIVE ARRANGEMENTS FOR Dix ELECTRIC MACHINES. British 
Westinghouse Electric and Manufacturing Co. June Irth, 1918. (Addition 
to 120.911.) (128,546.) | 

13,317. FircrRICAL TRANSFORMERS. Siemens Bros. Dvnamo Works, y ow 
Howard and L. D Merphew. May 27th. 1919. (143.639. 

14.354. ELECTRICAL SYSTEM FOR GENERATING INTERMITTENS HIGH-IENSION er- 
RENT IMPULSES FON IGNITION PURPOSES. WITH OR WITHOUT LOW-TENSION CURREN} 
FOR BATTERY CHARGING. LIGHTING. AND THE LIKE. C. Tower. September 
lürh, 1919. (Divided. pie n 1471 18 (133.643 \ ony 

15,112 BSH HOLDEN S FOR DYNAMO-ELECTRIC MACHINES. 


C. M. Owen. 
June 16th, 1919. (133,648) TS 


THE 


ELECTRICAL REVIEW- 


Vou. LXXXV. 


NOVEMBER 21, 1919. 


No. 2,191. 


ELECTRICAL REVIEW. 


CONTENTS: November 21, 1919. 


Vol. LXXXV.) [No. 2,191. 
Page 
An Excellent Start... sis aes ves Tm bs e. 641 
Light and Relativity ves ses svo “Joes n e. 642 
The Status of the Engineer ese E sca 2 . 642 
Electrical Trade Unions ... N e Ses $us es 643 
Supply Troubles in Paris ... NT es ie - e. 643 
Heating Problems ... gu» sys s TT "m e. 613 

Practical Points in the Laying Down of Motors and Switch- 
gear. by J. Walker (illus.) Gee 885 TE "is ... 644 
That Six Shitlings ! T NES es ae e. 646 
The Electrical Trades Benevolent Institution ... ies 888 xd 
ооо ГАХ) [Zr] LEE eee eee eee eee ese 48 
The Institution of Electrical Engineers... ise dus e. 649 
ndence— 


The New Standards for Cables.—The Employer, the Staff 
Engineer. and Labour.—Electric Soldering Iron.—An 
Octaval Rule m dee Ss set BN 858 


The Electricity Supply Bil)... „„ „ 652 
Business Notes eee eee LII eee eco ece eee 652 

otes... eve eve ove ove eve T . e. 657 
City Notes ... „%%% „ өөө ecc ecc . e 662 


Stocks and Shares еее eco "TT "TT. 00 "TT es 003 
Market Quotations ... ise ase sé ses wee -— 
The University Degree in Engineering : A Uniform Standard 
Needed, by A University Lecturer" ves eae e. 665 
The International Motor-Car Exhibition (illus.) (continued)... 666 
Electric Power Supply to Works... Vix ube E er 
Modern Street Lighting (illus.) ... es as Ves . . 669 
New Electrical Devices, Fittings and Plant (illus.) e. 670 
Reviews sas 
New Patents Applied for, 1919 ... - 
Abstracts of Published Specifications  ... is evi * 672 
Oontractors' Column еее еее ove Advertisement page xxvi 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1878. 


TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


ace eee soe eee eee eee eee 671 


eee eee eee 672 


OFFIOE -, LUDGATE HILL, LONDON, E.O. 4. 


T'elegraphio Address: Aczxxay, CENT., Lonpon.” Code. A BO, 
Telephone Nos.: City 997; Central 4425 (Editorial only). 
The "Electrical Review ” is the recognised medium of the Electrical Trades, and hae 
by far the Largest Circulation of any Electrical Industrial Paper in Great Britain. 


Subscription Rates.—Per annum, postage inclusive, in Great Britain, 
Д1 13. 8d. ; Canada, £1 88. 10d. ($5.80). To all other countries, £1 10s, 
FOREIGN AGENTS: 


ADELAIDE: Messrs, Atkinson & Co., | Mian : Fratelli Treves. 
Gresham Street. New Үозк : D. Van Nostrand, 25, Park 
Ассктлир N. Z.: Gordon & Goto., Place. 


Albert Street; Peter G. Tait, P.O. Paris: Boyveau & Chevillet, 22, Rue 
de la Banque. 

Pertu, W. A.: 
William Street. 

Rome: Loescher & Co., Corso 
Umberto 1° 307. 

Byrnxry: Peter G. Tait, 278, George 
Street; Gordon & Gotch, Pitt Street. 

Toronto, ONT.: Wm. Dawson & Sons, 
Ltd., Manning Chambers; Gordon 
and Gotch 132, Bay Street. 

WELLINGTON, N. Z.: Gordon & Gotch, 
Cuba Street. 


Box 392. 
BnusBANE : Gordon & Gotch, Queen Bt. 
CmRisTcHURCH, N.Z.: Gordon and 
Gotch, Manchester ftreet. 
Dounrpm, N Z.: Gordon & Gotoh, 


Gordon & Gotch, 


JOHANNESBURG, CAPETOWN, Broxx. 
FONTEIN, Dcrsan, Port ELIZA- 
BETH, &c.: Central News Agency, 


Ltd. 

Launceston: Gordon & Gotch, 

itiere Street. 

MzLBovuRxE: Peter G. Tait, 90, Wil- 
liam Street; Gordon & Gotch, Queen 
Street. 

nd Postal Orders (on Chief Office, London) to be made ible to 
tse ER CIRIGAL Review, LIMITED, and crossed * London City and) ‘Midland 

Bank, Newgate Street Branch." 


“ELECTRICAL REVIEW" : TIME OF PUBLICATION. 


Readers who are receiving their oopies of the 
ELECTRICAL REVIEW a littie later than formerly, 
are reminded that as the result of changes in 
printing arrangements and in consequence of 
rapidly increasing circulation, publication recently 
had to be deferred until Friday afternoon. The 
REVIEW is now on sale in London at 4 p.m. on 
Fridays; copies sent by post or obtained through 
local agents should reach the hands of subscribers 
on Saturday mornings. 


AN EXCELLENT START. 


THOSE who, like ourselves, bad formed a highly optimistic 
opinion as to the choice of President of the Institution of 
Electrical Engineers, and who were present at the reading 
of his inaugural address, will certainly plume themselves 
on their sagacity, whilst joining us in congratulations to 
Mr. Roger Smith. His address was a model of its kind, 
and dealt with many interesting 'and important subjecta 
with sympathy, breadth of mind, and that common sense 
which he so much admires in others, and which in his 
own case is wholly free from what he describes as its great 
enemy. 

We were particularly pleased that he opened his addresa 
with an appropriate reference to those who had served and 
those who had fallen in the war, and urged employers to 
give ipreference to disabled men. We can never discharge 
our debt to them ; let us at least do all that we can to 
mitigate the loss that they have suffered on our behalf. 

Mr. Smith also spoke of the urgent necessity of improving 
educational methods, and facilitating the upward progress 
of poor men endowed with brains. To say that all men 
are born equal is the crudest of fallacies ; they are all born 
different, and it should be our aim to seek out talent and 
develop it wherever it is found. The subject is intimately 
bound up with the promotion of scientific research, and in 
this connection tbe President, endorsing the views of his 
predecessor, laid due stress on the grave danger to research 
that may result from ite patronage by Government Depart- 
mente, tending to strangle it in the bonds of the Civil 
Service. 

Space does not permit of our touching upon all the 
matters dealt with by the President, and we must pass on 
at once to his main theme—the electrical engineering of 
railways, a matter with which he is peculiarly qualified to 
deal. In the first place, he pointed out that, in view of the 
enormously important place that electrical engineering will 
take in railway work in the near future, it is essential to 
success that the work shall not be regarded as a branch of 
another department, such as that of mechanical engineering, 
but shall be dealt with in a department specially created 
for that purpose. Splendid work bas been done by the 
mechanical engineers of British railways, both at home and 
abroad ; but the electrical work requires a highly-specialised 
training and long experience im electrical construction, and 
success can only be attained if it is carried out and operated 
by the most able men. 

Dealing with the problem of electrifying the railways 
of this country, he made it clear that by far the 
greatest benefit of such a conversion would be felt in con- 
nection with goods traffic, and declared that mineral lines 
with steep gradients could be electrified with advantage 
even when electricity was not cheap—the saving in time 
and labour being the main consideration. Apart from any 
reduction in actual working cost, the saving of 60 per cent. 
of the coal used on railways would in itself be an economy 
of national importance. It is noteworthy that the present 
cost per train-mile for goods and mineral traffic is more 
than double that of the passenger service, and the 
respective margins for economy are in a stil! greater ratio, 
so that the former presents much the more favourable case 
for immediate electrification, particularly where mineral 
lines are concerned. The only example of heavy electric 
traction in this country at present is the Newport-Shildon 
mineral line of the North-Eastern Railway Co., 18 miles in 
length, which has proved very successful ; all other British 
electric railways are of the suburban type, operated, with 
one exception, on the multiple-unit system, without separate 
locomotives. The effect of electrification on railways 
formerly operated with steam has been most marked, and 
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there can be no question that electric traction is par 
excellence the right thing for suburban service. But Mr. 
Smith lays special emphasis on the fact that even with so 
dense a service as that on the tube railways, the annual load 
factor (on the basis of the maximum demand averaged over 
one hour) is less than 50 per cent., so that those who 
look to railways to produce a great improvement in load 
factor will certainly be disappointed ; as a rule it is lower 
than 40 per cent. in this country, and not much higher in 
the United States. 

We are glad to see that Mr. Smith does not approve of 
the practice, imposed upon us by legislative restrictions, 
of erecting a separate generating station for each railway. 
The extreme importance of continuity of supply in the 
case of a railway has, of course, weighed with the railway 
companies in the past, but, no doubt, uuder the Ministry of 
Transport, and with the Electricity Supply Bill in opera- 
tion, adequate safeguards will be provided, and the railways 
will derive their power from large public generating 
stations. 

With regard to the system of supply to be adopted, Mr. 
Smith makes it clear that the high-pressure direct-current 
system has the preference. As it is good practice to run a 


suburban service quite independently of main-line traffic, 


he does not anticipate any trouble due to interference 
between the two in this respect, and the time has not yet 
come to fix standards for main-line working—though, of 
course, that will have to be done eventually. Mr. Smith con- 
templates a working;pressure of either 1,500 volts, or, if that 
is not sufficient, 3,000 volts, for main-line electrification. 
Both pressures have becn used successfully, and in view of 
the trend of progress and the requirements of heavy 
electric traction, we anticipate that the higher pressure 
will win. 


LIGHT AND RELATIVITY. 


THE announcement that was made recently at a joint 
session of the Royal and Astronomical Societies anent the 
results obtained by the British Expedition to Brazil, to 
observe the eclipse of the sun which took place on May 
29th last, has aroused great interest among all persons 
concerned with the physical sciences. ‘The interest aroused 
is the more intense, because the principal result, namely, 
the deflection undergone by a ray of light, owing to its 
passage near our sun, had been made the subject of 
prediction by Prof. Einstein. He, reasoning from the 
relativity theory of gravitation, had reached the conclusion 
that the deflection should amount to about 13", whereas 
arguments based on the ordinary Newtonian system of 
mechanics made the deflection but a half of this, or less. 
Prof. Oliver Lodge, for example, without committing 
himself to prediction, favoured the anticipation that the 
deflection observed would approximate to 1“, which is 
the amount to be expected if the wave-front of a ray of 
light possesses the property of mass, and there are many 
other causes to which such a deflection might be ascribed, 
each of which would require that a somewhat different 
magnitude should be observed. Consequently, a certain 
element of what is called spors entered into the feeling 
with which the result of the observations was awaited, and 
so heightened the interest with which the announcement 
was received. It seems, perhaps, a little extraordinary 
that conclusions so fundamental regarding light and 
gravitation should stand to be decided by the measurement 
of so slight a thing as an angle subtending but a second 
or so of the circular are, and on one that can be 
made only on such rare occasions as when the light 
from the sun is cut off by an eclipse. The fact is, however, 
that we have never known much that is fundamental con- 
cerning either light or gravitation. Concerning detail our 
knowledge is wonderful. We know the length and 
frequency of light vibrations and the energy they represent, 
while the law of gravitation can be demonstrated by the 
difference of weight an object has when weighed in the 
upper and lower stories of a building ; but to explain what 
happens to light during the eight minutes it takes to reach 
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us from the sun, we have had to invent the luminiferous 
ether and endow it with incompatible properties ; while to 
explain how the force of gravity is transmitted acroes the 
Rolar system, we have played with still more extravagant 
liypotheses. Indeed, both the phenomena exhibit peculi- 
urities which, so far, defy explanation on ordinary 
mechanical principles. Those who have read the article by 
Mr. R. W. Western that appeared in our issues of: 
Neptember 26th and October 3rd last, on the Principle of 
Relativity, will have seen that the behaviour of light in 
certain experiments constrains ns to throw over the laws of 
motion as enunciated by Sir Isaac Newton and replace them 
by modified formule. Prof. Einstein has further developed 
this principle so as to embrace the force of gravity. The 
difficulty of accounting for its transmission (which must be 
instantaneous or at velocities far exceeding that of light) is 
then got over by regarding it as due to acceleration. One 
descending in a lift, with the acceleration of a body 
falling freely, would find himself for the time being 
unaffected oy the force of gravity. His feet would no 
longer press the floor, or, rather, the floor would no longer 
press his feet, and if he dropped his pencil case 
it would not fall, but remain suspended where his fingers 
had released it. In the same way, were the lift accelerated 
upwards at the same rate, he would find his weight doubled, 
for the time being, and his pencil-case would fall at twice 
its usual rate. The theory provides for every field of 
gravitation an equivalent direction and speed of acceleration, 
but to reconcile this state of things with ordinary conditions 
as we know them, multidimensional space must be invoked, 
by the help of a new mathematics. It is not, on the face 
of it, easy to see what is gained, when, to explain gravity, 
which is difficult to understand, one must employ multi- 
dimensional space, which it is impossible to conceive, but 
those who are curious on the subject may consult Prof. 
А. У. Eddington's admirable Report on the Relativity 
Theory of Gravitation, published by the Physical Society 
last year. Whatever difficulties the theory presents, there 
are already two facts accounted for by it that have not 
hitherto been otherwise satisfactorily explained. First, the 
discrepancies in the perilielion of Mercury. Second, this 
deflection of light passing near the sun. There remains 
another test, and that is provided hy the fact tbat the 
theory requires a certain displacement of the spectral lines 
towards the red end of the spectrum. This displacement 
has not, so far, been demonstrated, and as a theory of this 
kind, because it is universal, must be compatible with all 
facts, or fail, there is still room for an open mind as to the 


nature of the force called gravity. 


IN our ** Notes" columns will be found 
an announcement of the greatest import- 
ance to all professional engineers — 
namely, that the Council of the Institution of Civil 
Engineers has decided to introduce а Bill into Parliament 
to secure statutory powers for the registration of Civil 
Enrineers—including members not only of that Institution, 
but also members of the important engineering societies 
and others outside those limits. The Council is to be con- 
Cratulated on taking this step, which will be welcomed by 
all who are solicitous for the honour and welfare of the 
engineering profession ; it is a movement which we have 
advocated for many years, and if successful—as we hope it 
will be—will place the profession on the same footing as 
the legal and medical professions. 

Everywhere on the Continent tle engineer has long been 
recognised as a professional man, qualified by long and 
arduous training to fulfil functions of the first importance 
to society, and to occupy positions of the highest responsi- 
bility and trust; in this country alone, governed by men 
of classical training and restricted mental horizon, is the 
engineer still regarded as a man in overalls, armed with a 
spanner. Апа he is paid accordingly. 

We trust that every engineer will give his cordial and 
energetic support to the proposal—not only the members 
of the premier Institution—for the matter intimately 
affects every one of them, and all will benefit by the 
improved status that will result from its accomplishment. 


The Status 
of the Engineer. 
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WE do not know why the electrical 
industry should be singled out for inter- 
minable petty warfare between Trade 
Unions ; во far as we are aware, there is no such antagonism 
between Unions associated with other branches of engi- 
neering, but perhaps it is due to the comparative youth- 
fulness of the electrical industry and of the Unions 
connected with it, that a stable conditicn has not been 
reached. The contest between the E.P.E.A. апа the 
E.T.U. is apparently perennial ; it is well known that the 
latter desires to swallow up the former, and has threatened 
the livelihood of any of its members who join the Associa- 
tion. In another direction we find the National Associa- 
tion of Supervising Electricians at loggerheads with the 
E.T.U., the cause of discord being practically identical in 
character—that is, the E.T.U. desires to abstract from the 
N. A. S. E. all the foremen, though it would apparently agree 
to allow the supervising electricians to remain outside its 
ranks (for the present ?). 

. There are three features common to both these quarrels : 
—(1) The E.T.U. ; (2) the fact that both the other bodies 
secured registration as Trade Unions solely for the purpose 
of obtaining representation on the Whitley Council ; and 
(8) the inability of the latter bodies to gain admission to 
the General Federation of Trade Unions, which is the hall- 
mark of a pucka Trade Union. 

Features (1) and (3) are interdependent, in that it is the 
opposition of the E.T.U. which prevents admission to the 
Federation ; it seems that the adverse vote of one Union is 
sufficient to blackball a candidate for admission. In each 
case it is the E.T.U. that is the aggressor—the other bodies 
earnestly and, we believe, sincerely protest that they 
harbour no ill-will towards the Electrical Trades Union. 

As a matter of fact there is strong reason to believe that 
it is not even one Union that opposes the recognition of 
these two candidates, but only part of a Union, namely, the 
London Branch of the E.T.U. That branch is known to 
be insubordinate to the Executive of its own Union, and to 
be, in fact, & focus of strife and political unrest, and we 
вее it getting its own way in opposition to the views of a 
far greater number —a triumph for democracy : 

We understand that the E.T.U. proposed to form a 
special branch for foremen, but the latter after full con- 
sideration rejected it—naturally, it would be an impossible 
position for the foremen to be in the same Union as the 
men. The Supervisors’ Association has, therefore, declined 
the offer of the E. T. U., and will stand by its own members. 
A deadlock has been reached, and the E. T. U. is at the 
bottom of the mischief—as usual. : 


Electrical Trade 
Unions. 


— . 


THE situation of the works in the 
vicinity of Paris is far from favourable at 
the present time, when regarded from the 
standpoint either of the maintenance of the supply or the 
financial results of the undertakings. According toa report 
of an interview with M. Passerieu, Secretary of the Section 
Fédérale des Forces Motrices, even if the coal crisis did not 
exist, and the quality of the coal were the same as in pre- 
war times—which is not the case—it would be impossible 
for the generating plant at the stations to cope with the 
consumption in consequence of the increasing demands for 
energy. It appears that the stations are unable to meet 
the peak demands, and it is necessary, it is said, to level 
the consumption curves. The demand makes very great 
leaps and bounds in the case of some stations during the 
same day. For instance, the demand amounts to 8,000 kw. 
in one station in the suburbs of Paris at 6 a.m. An hour 
later the engineering works and other establishmente open 
their doors, and the demand immediately rises to 
45,000 Kw., falling to 15,000 kw. during the period for 
breakfast. In the evening the conditions are worse, in 
consequence of the public and private lighting coming 
on, and the production reaches 50,000 Kw. between 5 and 
7 p.m., declining to 10,000 Kw. at midnight. 

It is of particular interest to hear what the secretary has 
to say regarding the quality of the coal and the methods 
adopted to secure its combustion. Не states that the con- 
sumption of coal is substantially the same during both the 


Supply Troubles 
in Paris. 


period of low demand and that of the highest demand, the 
explanation being that the coal is of an inferior quality, and is 
composed, for the most part, of soil and dross. In order to 
burn this coal it is found necessary to add very inflammable 
materials, such as naphthaline and benzol, &c., the vapours 
from which render intolerable the atmosphere in the 
boiler-houses. Ав a consequence the men, who are 
already overworked, work under deplorable  condi- 
tions, and run the risk of darts of flame, and even of 
explosions. If the present situation is not soon remedied as 
a matter of urgency, it is considered that a large number 
of the men employed at the engineering and aviation works 
in the vicinity of the Seine will soon become idle, and 
there is said to be no remedy other than that of equalising 
the consumption. If nothing intervenes, it will be 
impossible to ensure the service, particularly at 5 p.m., 
when, simultaneously with the consuming works in full 
operation, the tea tangoes and the shops are brilliantly 
lighted, thus showing absolute indifference to the present 
crisis. The men employed at the generating stations have 
asked for higher wages, but the unfortunate financial 
position of the companies has prevented them from con- 
ceding the demands which are considered to be legitimate, 
unless at the same time they are permitted to raise the 
charges for supply to customers. As bearing upon this 
matter, it is pointed out that prior to the war 75 per cent. 
of the energy produced was utilised for lighting purposes, 
whereas at present the quantity used for power purposes is 
75 per cent. of the total production, and is supplied at less 
than one-half of the price charged for energy delivered for 
lighting purposes. 

It rests with the public authorities to find a solution 
of the problem in the interests of both the com- 
panies and their staffs—a solution which is all the more 
necessary inasmuch as the companies were required to 
facilitate the operations of the consuming industries which 
were developed in the neighbourhood of Paris for the 
purpose of promoting the national defence during the war. 


IN spite of the assistance given by the 
Department of Scientific and Industrial 
Reseatch, the provision of the necessary 
funds for carrying on various researches is not always an 
easy matter. A case in point is the Institution of Heating 
and Ventilating Engineers, which a short time ago received 
a grant for a research on heating problems. The members 
of the Institution, as is usual, were asked to provide a 
similar amount of money, and that was done, but the funds 
are nearing exhaustion, and the research is far from com- 
plete. Taking а broad survey of the situation, the Council 
cf the Institution of Heating and Ventilating Engineers 
has come to the conclusion that the work is of too compre- 
hensive a character to justify the burden of the whole 
expense being placed upon one Institution, and it has 
decided to invite other institutions whose interests may be 
said to be allied, to a conference with the view of endea- 
vouring to obtain some financial assistance. Electric 
heating, of course, comes within the scope of the research, 
and we imagine that the electrical industry will be invited 
to take part in the conference. The research that has been 
carried out deals for the most part with the heat loss 
through walls of various materials, and it is not at all 
unlikely that, in connection with the electric heating of 
rooms, this is a factor which has been almost entirely 
ignored. Sufficient evidence has been accumulated that 
this loss is very much greater than is generally supposed. 
Indeed, until this research was undertaken, it was to all 
intents and purposes ignored in all heating installations, 
but if by the employment of suitable building materials 
this loss can be eliminated to a considerable extent, it 
means that the efficiency of electric heating is improved to 
that extent. Heat loss through walls is certainly a 
problem which cannot be left out of account in dealing 
with electric heating problems, and it is another instance, 
as in the case of lighting, where the electrical engineer 
might well collaborate with the architect and the heating 
engineer. 


Heating 
Problems. 
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ELECTRICAL engineers in charge of plant in factories 
are at all times anxious to compare their own lay- 
out of plant with that of their brothers in some 
other factory, and it 1s for this reason that visits to 
works are so popular with several associations. 
Those who participate in visits of this kind are 
sure to notice something original in the rig up of 
switchgear, in the laying down of motors, or in the 
running of supply mains. е 

At the same time one must be prepared to see a 
good deal of temporary work in the layout of elec- 
trical plant, and more especially is this so in works 
where a great deal of shuffling of plant takes place 
due to extensions and alterations of workshops. 
However, one can usually tell what is really a tem- 
porary job and what is a finished, or supposed to 
be finished, one. 

Another method of comparing notes, as it were— 
and one which does not entail travelling to some 


other district—is to study carefully the photograplis . 


which appear regularly in these pages. For in- 
stance, we are often treated to a full description of 
some supply company's works, or of the layout of 
plant in Messrs. So-and-So's establishment, and by 
studying the photographs illustrating these articles 
we are able to see how things have been done. It 
is really amazing how often one can see an other- 
wise first-class layout spoiled by several cables or 
wires hanging around a motor casing, or in the 
method of running. the tubing or cable from the 
switchgear on the wall to the motor seat. 

What the writer usually notices on many jobs is 
that the wiring has been done on the direct or get 
there system." It seems to be a case of get them 
there, the machine will run just the same." Of 
course it will, but to have a little more reliability 
and safety a little touching up here and there would 
make all the difference, and then there is such a 
thing as making a job look sweet to the eye. 

Fig. 1 shows the original layout of a 60-H.P. А.С. 
motor switchgear, the work, one must admit, of an 
amateur. 

Note the elaborate get-up of the iron framing and 
the number of points where it is a case of giving a 
healthy man a crutch.” Notice also that the main 
switch is for wall mounting, and yet, for some 
reason or other, it is stuck on a frame which pro- 
jects 5 in. or 6 in. out from the wall, taking up, by 
the way, valuable space at the corner of the door- 


wav. 


Then, again, take the rotor starter; this is fixed | 
to the frame at a by means of bolts and nuts, and. 


the clamping plate underneath. Why the frame 
wasn’t spread a little to catch up the centres of the 
starter, only the designer knows. 

The same remarks apply to the method of fixing 
the frame feet to the floor; one bolt and a plate 
which is never in its place. 

The tubing of the mains 1s run, as stated before, 
on the direct system." Fig. 2 shows the same 
gear rearranged and erected within the butt of the 
wall and all clear of the entrance to the workshop. 
The main switch is mounted direct on the wall and 
the rotor starter fixed to an angle iron frame. which 
consists of two legs built into the wall and a 14-in. 
platform of wood bolted between them. Р 

The starter would have been bolted direct to the 
angle irons and the platform done away with, but 
two of the lugs had been broken off in the original 


rigging up. /The.wiring was put in fresh tubing 
and the switchgear screwed to suit, thus completely 


covering all wiring and complying with the regula- 
tions. 


-———— ——— a a 


PRACTICAL POINTS IN THE LAYING-DOWN OF MOTORS AND SWITCHGEAR. 


By JAMES WALKER. 


Now, all the blame for shoddy work cannot be 
put down to the electrician who wires up the job.“ 
For instance, the wiring, whether done in tubing or 
with cable, may be quite a tidy job, but the finishing 
up at the motor may be anything but neat, and 
all due to the many different ways in which terminals 
are brought out on the carcass of the machine. For 
instance, one maker has the ends brought out to a 
terminal block (as shown in fig. 4), another as in. 
fig. 5. All that can be said of the method illustrated 
in fig. 5 1s that the designer either could not be 
bothered making up a terminal block or that, being 
of a very sensitive nature, he did not want to be 
the means of adding still another idea to the dozens © 
now in use. 

Makers may say that they will supply any kind of. 
block if specially asked for, but why should it be. 
necessary to make special request? Factory engi- . 
neers, when ordering a motor, take it for granted 
that the evebolts and feet will be of sensible design 
and size without specially mentioning the fact. 

The same should apply to the terminal block, 
where, after all, what is wanted 1s not so much stan- 
dardisation of blocks, as common-sense methods of 
bringing out the ends to suit the wiring practice of 
to-day. | 

Regarding the fixing of terminal blocks on motors . 
or dynamos, we also have a great variety of posi- 
tions, and it is quite evident that several of the 
makers really do not know what is required. They 
are, it is admitted, always anxious to meet the re- 
quirements of the factory engineers, but perhaps it 
is because they have had so many ideas put before 
them that they are reallv in a fix to know what is the 
best place for fixing the blocks. However true this 
may be, there is certainly no excuse for the designer 
who thinks that, after all, the best place to put them 
is out of the road altogether, and, consequently, he . 
puts the terminals underneath the machine carcass. 
Those responsible for these out-of-the-way designs 
would be well advised to steer clear of the fellows 
who have developed kinks in the neck when coupling 
up these machines. 

There are one or two other details to which atten- 
tion could be drawn, as, for instance, the method of 
connecting up the shunt coils of a machine. What 
one usually finds is a helpless-looking piece of thin 
flexible which hangs like a suspension bridge be- 
tween the coils, and, knowing quite well that it 1s 
doing very important work, considers itself worthy . 
of a rest now and again. The armature supplies the 
needful until the flexible one day gets worn out, or 
usually blown out of existence. The copper rod 
connection is what is wanted here, coupled into 
terminals bound to the coils. themselves. One can 
quite understand that the extra copper will cost. 
a few pence more than the flex, but this continual 
cutting down in important details of machines is 
gradually reaping its own reward, and, personally, 
the writer knows of one firm, of good reputation, 
too, which has received its last order from a cer- 
tain works because these same works have been 
let down badly with a new machine installed just 
eighteen months ago. The engineer informed his 
manager that he would soon require a spare arma- 
ture. or have to fit a new commutator on the present 
one, because when another turning was taken off the 
commutator it would be just about played out. The 
copper is very scarce, and has only been turned 
once since being installed. These makers have been 
scored off the '' buying list." | VENIT 

Now take the switchgear makers. А р.р. main 
switch, fuses, starter, and regulator are required, 
say, for a 10-H.p. motor. In come the quotations 
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for the same, and we read: the above gear will all 
be neatly fixed on an angle iron frame with the 
necessary cross straps where necessary, and suitable 
for wall fixing." Out goes the order to one of the 
best suppliers, and we patiently await delivery. 
When the gear does come, what do we find? No- 
thing more or less than the waste of good iron, 
bolts, or rivets. This is the conclusion the writer 
has arrived at after having installed the gear of 
several first-class suppliers. The angle iron and 
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Fig. 1. Fia. 2. 

cross straps are all there for quantity, and the 
space occupied by the whole arrangement is absurd. 
We know quite well, as far as space is concerned, 
that we could have combined switches and fuses, 
combined.starters and regulators, but these do not 
always suit the circumstances. Engineers are all 
familiar with the arrangement of gear just men- 
tioned; the angle irons and the cross straps. Let 
us study their uses. The main switch centres are, 
say, 9 in. across, the regulator 12 in., and the starter 
12 in. First of all, in making up the frame, the 
top and bottom ends of the uprights are bound 


FiG. 4. 


together with a cross piece, then the starter and 
regulator are screwed direct (sometimes not) to these 
uprights, but to catch up the centres of the main 
switch two cross pieces are riveted to the uprights, 
and all the gear, in most cases, spaced well apart. 
What the writer cannot understand is why the angle 
irons are not set to catch up all centres direct with- 
out the necessity of having to fix cross straps, and 
also why so much space (and iron) is lost in the 
spacing out of the gear. The same remarks apply 
also to the switches and starters mounted on sheet 
iron panels fitted with lugs for wall fixing. Is it 
quite necessary to use 4 or 5 sq. ft. of good sheet 


Еа. 5. 


iron on the assembling of the switchgear which, in 
itself, is quite healthy and strong enough to be fixed 
to а simple flat iron frame? :/ 

Fig. 3 shows two sets of switchgear a and в, 
mounted: on iron frames, and one set c as fitted up 
by makers. : 


The writer has had occasion to reconstruct several 
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pieces of switchgear for D.c. motors, ranging from 
I$ H.P. to IO H. P., and has adopted the arrangement 
of fixing the main switch direct to the starter case, 
as shown at p. Originally the two, in some cases, 
were screwed to the wall, one above the other, or at 
the side of each other, and sometimes as much as 
18 in. to 24 in. apart, with the cable hanging 
between them. In cases where the starter is of 
fairly large dimensions compared with the main 
switch, this arrangement of coupling the two to- 
gether answers very well, and does away with the 
need for a supporting frame, and, incidentally, makes 


~ à T ч 
_ E 
, 
e Lao 4 > 
. . ^ vo 
—— ——— 4 LN | 
„ " 
; „Р, E 
P b 7 E 
s ^ — 


E. 


| 
4 
t 


- 


ee 
— 
"m 
— 


7 ш 
— „=, 


Fia. 6. 


a very simple job of the wiring. It also shows that 
it isn’t always necessary to have frames or sheet 
iron panels on which to mount switchgear, and also 
that we do not require to stick to the everyday 
arrangement of having the one above the other. 
One of the worst sets of apparatus the factory 
electrical engineer can get put in his hands, as far as 
making a neat job of the lay-out is concerned, is 
the control gear consisting of a main switch, con- 
troller, and resistance boxes (two or three of the 
latter, as the case may be) for either D.C. or А.С 
motors. Quite the usual practice, the writer has 
noticed, is to have the main switch on the wall, the 
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controller well (?) stayed with straps to the crane 
or other machine, and the resistance boxes laid out 
on the floor, sometimes in the form of a seat, and 
nicely covered with an old bag or two. This isn’t 
a "fne tale it is quite common in many works 
and collieries. The writer has no hesitation in saying 
that only a few makers of^this control gear have 
actually put on the market at half-decent rig-up of 
most of the gear, but even they have not done all 
that should be done. Why can't the main switch, 
either D.P. or T.P., be fixed to the controller, and 
made part of the design, without sending it on as 
a separate unit to be fixed '' wherever they can get 
it"? The only really practical place for the switch 
would be to the side of the controller and under a 
cover of its own. Then one could work with safety 
on the fingers and contacts, and also, should a lock 
take place, the attendant can switch off immediately 
without having to run to a switch fixed on the 
wall. In 22 sets of this gear recently installed by 
the writer the switches were fixed as shown in fig. 
6a, which speaks for itself. Having got rid of the 
main switch and controller, which we notice has one 
hole in the base large enough to take all the leads 
and is not riddled with holes, one opposite each con- 
tact, up the back as some are, we turn round and 
wonder how we are to make a decent lay-out of the 
three resistance boxes, two of which the makers 
call size M and one size X. In some of the designs 
the controller is mounted on top of the resistance 
chamber, thus forming one complete unit, and if 
the main switch were also attached it would make a 
very good job, but it isn't always possible, owing to 
the bulk, to adopt this type of gear. 

It may be that the controller must be fixed in some 


position where it is impossible to provide room 
sufficient for the resistance boxes, and, therefore, 
these have to be placed at some distance from the 
controller. On floor-mounted jobs the resistances 
can be put one upon the other and bound together 
with straps, as shown in fig. ов. It may be im- 
possible, in some cases, to get the height required 
for this arrangement, and it then will be necessary 
to lay them out side by side on the floor. But why 
can't these resistances be made up under one cover, 
and as a complete unit? | 

Supposing they were, it would be quite a simple 
matter to examine the whole set of grids, or what- 
ever they be built of, whereas at present it 1s impos- 
sible to do so unless the resistance boxes are dis- 
connected one from the other, and their respective 
covers taken off. To do this is sometimes, owing 
to their situation, not such an easy matter as it 
sounds, and the handling does not do the resistances 
апу good. There is certainly room for improvement 
in the design of this gear, and it must be admitted 
there would not be much trouble entailed in doing so. 

The writer, in drawing attention to these few 
points regarding the design of certain parts of 
machines and switchgear, is not out to assume the 
role of expert critic, which post, after all, is very 
easily filled, but rather to give some practical 
opinions as to what is wanted for electrical plant 
in factories. Some of the lay-outs illustrated mav 
not be to the mind of all engineers-in- charge, and 
some may be open to criticism, but they at least 
show that a great deal is left by the makers to the 
discretion of the electrical engineer on the job, which 
discretion may, or may not, be to the advantage of 
the makers themselves or of their gear. 


THAT SIX SHILLINGS! 


— — — — — 


For the past fortnight or so Mr. Hodges, assisted by the 
Daily News and the Daily Herald, has been trying hard 
to convince the British Public that not only should the price 
of coal be reduced hy 68. per ton, but that the price should 
never have been advanced by this amount. Unfortunately, 
neither Mr. Hodges, nor any of the Labour Party members 
of Parliament, have been able to convince Sir Auckland 
Geddes of his wickedness in the first instance, or that by 
taking off the 6s. per ton he will be enabled to pay the 
miners their wages in full, without having to dip his hand 
into the treasure-box of the country. Sir Auckland some 
time ago promised to reduce the price even by 6d. per ton 
so soon ав the miners, by their productive efforts, warranted 
a reduction, and we all hope that, as promised by The Times, 
a reduction of 28. per ton is in prospect; by the time 
this issue is published it may be an accomplished fact, but, 
like the Scotsman, “ We hae doots.“ 

Without doubt the worst blow to the miners’ National- 
isation scheme was given when the Government were 
forced to put up the price of coal by Gs per ton, to pay the 
miners the advance in wages, together with the 14:2 per 
cent. Increase due to the reduction of hours from eight to 
seven per day, under the Sankey Heport. To meet this 
cost something like £26,000,000 had t» be provided by the 
Treasury, and, quite rightly, the Treasury expects to recover 
this amount from the profits due to the sale of the 
coal. Now if coal costs, say, 30s. per ton to produce, it 
cannot be sold for, say, 24s. without someone being out of 
pocket. Mr. Hodges, however, thinks it can, or in other 
words, he evidently believes 2 + 2 can be made into 5 
instead of 4. 

Let us examine Mr. Hodges's arguments —but it is only 
fair to say that he himself has admitted he has no great 
faith in them, because they are compiled from Governinent 
sources. The great difficulty that presents itself to the 
searcher after truth, is that there are no actual and positive 
data to build upon. Mr. Hodges, for instance, takes the 
estimate made by Sir Auckland Geddes in July last, adds 
to that the advance in price that has been obtained in 


export sales of coal given by the September returns, and by 
а plausible presentation of the figures, makes out that 
the Government will make a profit of £30,000,000, but 
even then, assuming that his own figures were based on 
actual facts instead of estimates, he only gets the price 
down by 3s. 8d. per ton. But in order to do this, he 
assumes that 32,000,000 tons of coal will be exported at 
the average price (taking the figures at the end of the 
September quarter) of 578. 9d., and at the same time 
assumes that the cost of production remains the same, 
and leaves out of consideration altogether the cost, or 
effect on the cost, of the 18,000,000 tons of coal used by 
the collieries themselves. Miners’ wages can only be piid 
out of the money received from the sale of coal, and in fact 
Mir Auckland Geddes has estimated ‘two costs, one being 
the actual cost of producing a ton of coal at the pit-licad 
of 268. 054. per ton, and the other of 298. 3d. being the 
actual cost of the coal sold. 

Mr. Hodges also tries to back up his statement by 
assuming there will be a greater output than that estimated 
under the Sankey report of 217,000,000 tons, but it appears 
whilst Sir Auckland agrees there may be—if everything 
goes well—an enhanced output of probably 8,000,000 tons, 
it does not exactly follow, at any rate to the extent claimed 
by Mr. Hodges, that the cost of production will be materially 
lessened. ‘The fact that there are now many more men 
employed in producing coal than in 1917, while the out- 
put is a great deal less, does not tend to the lessening of 
the cost of production. As an actual inst ince, Mr. Charles 
Markham, writing to The Times, says that in the Derbyshire 
group of pits (seven) belonging to his company, there are 
1,000 more miners employed, whilst the output is 10,000 
tons per week less. We cannot believe that Mr. Hodges 
would have the effrontery to claim that these men were duing 
their utmost to help the country out of its difficulties. Пе 
(Mr. Hodges), however, does not hesitate to те (ќе, 
as, speaking on the evening of the 14th inst, at the 
King's Hall, Covent Garden, he is reported to have said :— 
“ The Government had rejected the report of tlie Commis- 
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sion at their peril. They had rejected it so summarily 
as to create a crisis of the first magnitude. Between 
now and March next year every member of the 
community would realise what the crisis meant, and 
if it developed, as he believed it would develop, the 
Miners’ Federation could not be held responsible." Of 
course not, the Miners’ Federation are never responsible for 
anything. They are to be allowed to hold a pistol at the 
head of the community with a “ stand and deliver ” attitude, 
reason or none, and if anyone gets hurt they эге “ not 
responsible." 

Another move of the Miners’ Federation is that unless 
the 6s. per ton is taken off the miners will demand a further 
increase in wages, and thus the heaven-sent blessing 
of Government control of the coal-mining industry goes 
on. "Threats on one side for more, complaints against 
limitation of profits on the other, the Controller in between, 
knowing nothing of the industry, with no definite data or 
facta, relying on estimates, assuming nothing untoward will 
happen, and the poor consumer under them all, too heavily 
loaded with care and apprehension of coming disaster to 
protest. For Heaven’s sake let us get rid of this stifling 
control, and hand the mines back to their rightful owners, 
after which we shall without doubt begin to make headway. 
It is the only way. 

Meantime, from the statements made by Mr. Finlay 
Gibson, secretary to the South Wales Coal-owners’ Associa- 
ticn, we learn that coal hewers, instead of being paid 2s. 6d. 
per ton, as Mr. Hodges would have us believe, are receiving 
from 26s. to 458. per ton, and Sir Auckland Geddes stated, 
a few days ago, that the actual average cost at the pithead 
was 50s. per ton, and no doubt, under Government control, 
some of the poorer pits must be losing heavily. Miners 
get 5s. per day for merely descending the pit, and if they 
get much less than a ton of coal, they get the minimum 
wage of at least 138. 6d. Further, according to Mr. 
Gibson, the actual cost of production since the July 
estimate has gone up by 3s. 10d. per ton, made up of 2s. 8d. 
in labour and 1s. 2d. in stores and materials. 

Yet we are asked seriously—under threat even—to 
nationalise the mines ! 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


ON November 12th, at Oddenino's Imperial Restaurant, 
the Festival Dinner of the Electrical Trades Benevolent 
Institution took place ; the president, Mr. H. J. Cash, was 
іп the chair, and was supported by Messrs. C. Н. Word- 
ingham. past-president I. E. E., Hugo Hirst, W. B. Esson, 
R. W. Hughman, F. H. Nalder, W. R. Rawlings, I.. G. 
Tate, R. J. Wallis- Jones, G. E. Taylor, Н. Bevis, C. E. 
Hunter, F. B. O. Hawes (secretary), and others, but owing 
partly to the motor show, which rendered it impossible to 
secure hotel accommodation, many friends of the Institution 
were prevented from coming to town for the event, and tlie 
attendance was consequently much smaller than on previous 
occasions, the last of which was in 1914. 

The printed list of contributions which was circulated at 
the Festival, and which we shall print later, contained 
the following totals :—Chairman’s list, £328 138. d.; 
Mr. Н. Bevis's collection, £61 9s. : donations, £112 13s. 8d. 
—total, £802 168. 2d. Мг. C. E. Hunter's collection also 
brought in a total of £1,337 15s. 6d., but this item belongs 
to Ње year 1918. A supplementary paper added £47 Os. 6d. 
to the chairman's list, and contributions from those present 
at the dinner brought the total for the Festival up to 
4888 10s. 

We cannot but think that this is a deplorable showing for 
the great electrical industry—less than a beggarly thousand 
pounds! From Garcke’s Manual we note that the total 
capital invested in the electrical undertakings scheduled in 
the Manual (excluding telegraph companies, which have 
their own benevolent schemes) in 1918, was over 450 
millions sterling, on which sum the income of the Benevo- 
lent Institution amounts to the microscopic value of 0:0002 


cent. | 


Can we adequately characterise such a result? The 
adjective “ paltry,” which was freely used at the Festival, 
falls far short of doing it justice—it is despicable, a matter 
for shame and indignation. Moreover, a large proportion 
of that mite comes from persons and firms who do not 
figure in the Manual, so that the record is even more 
damning than it appears on the surface. Now, what are 
we going to do about it? How shall we remove this 
stain—the only stain—from the escutcheon of our great 
profession and industry ? 

We make no appeal“ to the big companies, many of which 
have done so well in recent years, as the records of dividends 
in our “City Notes” will show ; nor do we appeal to the 
powerful associations which are connected with the elec- 
trical industry, or to wealthy individuals. A few of them 
have generously contributed to the funds of the Benevolent 
Institution. No!—we say, shame upon them! Why are 
their names absent from the list ? It is acrying shame and 
disgrace to the electrical industry as a whole that the invested 
fund of the Electrical Trades Benevolent Institution is even 
now, after 14 years, only £12,000—the annual income 
from subscriptions alone should be five times that amount. 


After the loyal toast. MR. CasH proposed Prosperity to the 
Electrical Trades Benevolent Institution.” He lamented the 
causes which had restricted the attendance, and remarked that the 
people he wanted to reach were those who were not present ; the 
electrical industry had not "done its bit" in this matter. Let 
them look at the list of donations, and at the prosperity of the 
electrical industry at this time—the list was paltry. In so 
exteaded an industry some must fall by the way, and their fellows 
were bound to give them а helping hand. The fund was not large 
enough, the contributions brought in by the Festival were not 
what they should be; some 500 appeals had been issued from the 
office of the Electrical Contractors’ Association, of which he was 
President, and as many from his own office, without overlapping ; 
and some thousands had been issued by the secretary, Mr. Hawes. 
If every man appealed to had subscribed even one guinea, the list 
would have been many times larger—but even then it would have 
been inadequate, and many ought to subscribe much larger sums 
than a guinea, In many cases the neglect to reply was due, not to 
refusal, but to carelessness ; and he urged the members, when they 
met their absent friends, to mention the dinner, and tactfully 
remind them that their names were not on the list. The Instit u- 
tion had to have the money, and it was up to them all to get it in. 
Most of the present subscribers were persons and firms who would 
never need help from the Institution; members of their staffs 
should be induced to join as members, subscribing 10s. per annum, 
thus helping the funds and securing their own future. 

Mr. H. Hirst said he had been asked to support the appeal for 
funds, but as everyone there had done his best, he would address 
his remarks to those who were not present. As he had said on a 
recent occasion, the struggle for life was over, and now the 
struggle for a living was commencing ; in that strugzle as many 
fell, and needed assistance, as fell on the field of battle. Electrical 
engineers in this war had distinguished themselves by deeds second 
to those of no other class ; those men were now back in civil life, 
displaying that love of their profession and that sense of duty 
which were characteristic of electrical men ; they had taken many 
risks and incurred severe exposure, and might require help later on. 
For that purpose that Institution had been formed, but it was 
regrettable that so great an industry should show 80 poor a resuit 
as even their best record really was. The movement had, perhaps, 
suffered because the electrical industry was started by young inen, 
who were so absorbed in their work tbat they grew old without 
realising the fact, and they were all so busy that they had no time 
for canvassing. The war had taught them the value of co opera- 
tion, and great industrial institutions had come into existence: 
those powerful associations ought to be tapped. Many prosperous 
contractors not actually within the electrical industry, but con- 
nected with it, ought to be appealed to. An Institution such as 
this ought to have an income of £50,000 a year, and he was certain 
that it could be got if a campaign were organised on the lines he 
suggested. The movement must be kept alive all through the 
year, and its existence made known continually by all possible 
means. 

Мв. С. Н. WonbixanAu said the subject of the appeal spoke 
for itself, but funds of that kind received such a paltry return 
because the need for them was not brought before people 
sufficiently. They should put a few typical cases before their 
friends—suitably camouflaged to prevent recognition—to show 
what was wanted and to bring home to people the real necessity of 
support. With regard to the amalgamation of that fund with the 
I. E. E. Benevolent Fund, which had been suggested, he was satisfied 
that it was better to keep them separate; in the aggregate they 
would obtain more money as independent organisations. 

A remarkable rarity in the shape of a golden sovereign was then 
put up for auction, but was first made the prize in a 58. ratte, which 
brought in £13 108,; Mr. Hextall (hon. solicitor), the winner, 
returned it for further exploitation, and with the President as 
auctioneer, it was successively sold to Mr. Hunter for £15, to Mr. 
Hirst for £20, to Mr. Hawes for £6, and finally to the donor, Mr. 
G. E. Taylor, for £5—total, £59 10s. 

Proposing the health of the chairman, Мк. W. R. RAWLINGS 
referred to his excellent qualities аз president, both of the 
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Benevolent Institution and of the Electrical Contractors’ Associa- 
tion, and the toast received musical honours, 

In his reply, Mr. CASH announced the result of the collection in 
connection with the Festival :—Uhairman's list, £133 19s.; Mr. 
Hunter's list, £211 ; Mr. Fletcher (G.E. Co., Ltd.), £63 (minimum); 
sale of sovereign, £59 108. ; and contributions at the table. making 
a total of £888 19s. Referring to Mr. Hirst's suggestions, he said 
he had himself approached firms outside the electrical industry, 
with very satisfactory results; it was & sound policy. Results 
could also be obtained by the tactful reminders to friends which 
he had suggested. 


AL 


LEGAL. 


Direct U.S. Caste Co., Ілр., v. WESTERN UNION TELEGRAPH 
Co., Lro. 


Mr. Justice Peterson, in the Chancery Division of the High 
Courts, was engaged during several days last week in hearing 
this action, arising out of a dispute concerning the lease of 
а trans-Atlantic cable for а period of 99 years at a rental of 
about 460,000 a year. 

Mr. Mark Romer, K.C., Mr. Patrick Hastings, K.C., and 
Mr. Whinney appeared for the plaintiffs, and Mr. Maugham, 
K.C., Mr. Dougias Hogg, K.C., and Mr. Tildesley Jones were 
for the defendants. 

Mr. Romer’s statement of the plaintiffs’ case was to the 
effect that the action was brought to obtain relief under the 
Defence of the Realm Act. The plaintiffs, who were an Eng- 
lish company, were owners of one of the great trans-Atlantic 
cables connecting this country with the United States, and 
in March, 1912, they granted a lease of the cables to the 
defendants, who were an American corporation, for a period 
of 99 years at a rental exceeding £55,000 a year. The lease 
contained a covenant under which the lessors were to repair 
and renew the lines and maintain through communication. 
To ensure this being done penal clauses were inserted in the 
agreement, and power was reserved to the lessees in the 
event of continuous interruption for 18 calendar months to 
give notice determining the lease altogether. Interruptions 
had taken place, and notice to determine the lease had been 
given. The case for the plaintiffs was that they were pre- 
vented from carrying out repairs and restoring communica- 
tion by reason of the control exercised by the Admiralty dur- 
ing the war over the only available cable repairing ship, and 
that being so they were entitled to relief under the provisions 
of D.O.R.A. 

Mr. Matcuam contended that D.O.R.A. did not apply. 
Even if the plaintiffs were able to establish that they had 
used their best endeavours to repair the cable and that either 
owing to the war, or repeated storms, or any other reason they 
were unable to do so, the mere physical fact that there had 
been this continuous interruption gave the defendants the 
right to determine the lease. 

Counsel alleged that between March 1st, 1912, and October 
dist, 1919—some 2.800 days—through communication had 
been possible only on 1,378 days, a percentage of 49.2. The 
breaks were primarily due to the age of the cable, which 
was laid in 1874. 

The hearing was adjourned until next sittings for the defen- 
dants to bring witnesses and records from America to prove 
the interruptions complained of. 


EMBEZZLEMENT BY AN ELECTRICITY OFFICIAL. 


NOTTINGHAMSHIRE magistrates, at Mansfield on November 
12th, dealt with a case in which Henry Heys, a former chief 
clerk and collector in the Corporation Electricity Department, 
was charged with embezzlement. The Town Clerk (Mr. J. 
Harrop White) explained that the prisoner entered the service 
of the Corporation in 1908 and left to join the Army in 1917. 
During that period he apparently discharged his duties satis- 
factorily, and it was not until his work was taken over by 
other clerks that discrepandies were found in the books, the 
deficiencies coming under three heads—amounts received and 
not paid in at all, accounts received of which portions had been 
accounted for, and falsifications by carrying forward in the 
books a less amount than should have been entered. Gener- 
ally the amounts not accounted for were slot-meter collec- 
tions. The total defalcations were more than stated in the 
summons. Prisoner had served in the Army, und had re- 
cently been demobilised. He appeared on a summons. He 
(Mr. White) did not press the case, and he had the authority 
of the Electricity Committee to say that еу desired that the 
accused should be dealt with by the Court. There were cer- 
tain domestic reasons which had caused the committee to 
come to this decision.—Mr. E. F. J. HOLLCOMBE HEWLETT, 
engineer of the Corporation Electricity Department since 
1903, who gave evidence, stated, in reply to Mr. F. P. Mar- 
chant, who appeared for prisoner, that Heys had applied for 
perinission to join the Army early in the war, and his salary 
was £150 a vear.—FREDERICK CHARLES DEES, a collector em- 
ploved bv the Corporation, proved baving collected certain 
sums Which he paid to Heys, and Mr. Bernard Barnett, char- 


tered accountant, who had investigated the matter, said there 
were sums of £66, £51, £2 and 10s., which had not been 
entered in thé cash account, accounted for, nor paid into the 
bank. There was also an amount of £25, and the item was 
brought forward in the books as £15. Heys was then 
charged with embezzling about February 18th, 1916, £66, and 
on May 6th, 1916, another sum of £2. Prisoner pleaded 
gullty, and addressing the Bench on his behalf, Mr. Marchant 
said Heys in September, 1914, got into the hands of bad 
company, and, finding himself in financial difficulties, yielded 
to the temptation of ‘ borrowing " in hope of repaying the 
money. As invariably happered, however, in such cases, his 
luck did not turn, and he was never able to replace the 
money. He volunteered to join the Army in August, 1914, 
and September, 1915, but his employers could not spare him 
until 1917. He made no attempt to evade responsibility for 
his action, but came straight back to England and took an 
appointment under one of the Metropolitan authorities. In 
two and half years’ Army service accused had not had a 
single conduct sheet entry. His one desire was to make full 
restitution to the Corporation and to re-establish himself n 
lfe. He asked the Bench to consider whether in this case 
they could not apply their powers under the Probation of 
Offenders Act. — Evidence as to aecused's previous good char- 
acter having been given, the Chairman of the Bench said 
the case was a most painful one. There had been temptation 
and accused had fallen, but that was no justification for him 
to tuke the money. Considering his previous character and 
domestic circumstances they sentenced him to six weeks’ im- 
prisonment only. 


ELECTRICAL ENGINEER CHARGED. 

THE Times reports that at Old Street Police Court on the 
Ivth inst. Alfred Woods, electrical engineer, of Islington, 
was committed for trial charged with stealing a 54-H.p. Cen- 
tury electric motor valued at £100, the property of Messrs. 
McGlennon & Co., printers, of St. Luke’s. It appeared that 
while prisoner was overhauling certain electrical inotors a 
34-H.P. motor was substituted for the 51-H.P. one the man 
was supposed to have overhauled. The Century motor, it 
was alleged, had been sold by the prisoner to a firm at Leeds. 
Woods urged that the substitution was an accident. 


SENTENCE ON ELECTRICIAN. 

AT the North London Police Court recently a Tottenham 
electrician named Mason, aged 21, was sentenced to six 
months' imprisonment with hard labour on the modified 
Borstal system for thefts at a number of houses in different 
parts of London into which he had gained an entrance on 
the pretext of having been sent to examine electric lighting 
fittings, &c. 


British THoMsoN-HousTroN Co., Lrp. v. Cokona Lamp 
Works, LD. 
In the Chancery Division on Monday, before Mr. Justice 
Russell, this case was mentioned by Mr. Kerly, K.C. 

Counsel, who appeared for the defendants, asked that the 
action should not be tried this sittings. He said the plead- 
Ings were closed in 1917, but notice that the trial had been 
set down was only given to the defendants in July last, and 
their experts had since been engaged on a 40-day case in that 
division. The present case was about electric lamps, and 
entailed very delicate experiments, involving, amongst other 
things, the life of the lamp, these experiments having to run 
over а very long time. There was a difficulty also in getting 
the material. 

Mr. ColkrAx, K. C., opposed the application. Не said the 
plaintiffs were ready to proceed. He failed to see how any 
experiments could be relevant to any issue at present raised 
in the case. His clients were really anxious to get on with 
this action. He was prepared to agree to a postponement to 
Tuesday fortnight, December 2nd. 

His LorpsuHip said the case had better go over until next 
sittings, in order to give the experts an opportunity to cow- 
plete their experiments and evidence. 


G 


Large Electric Freight Locomotives.— The exhibition 
of a new 250-ton electric locomotive by the Pennsylvania Rail- 
road at the recent convention of the Master Mechanics’ and 
Master Car Builders’ Associations marks a fresh advance in 
methods of moving heavy tonnage in large units over steep 
gradients. The locomotive has a maximum accelerating power 
of 7,600 H.P. and a sustained capacity of 4.800 H.P. for one 
hour. With two of these locomotives it is possible to haul 
a 6,400-ton train up long gradients at a constant speed. In 
the acceptance test of these locomotives such a train was 
hauled up a gradient of in 100 at an average speed of X6 
miles an hour. In spite of the great capacity of this unit it 
was buit within existing operating limits. It attains the 
Inaximum starting drawbar pull which average freight cars 
will pernit. The maximum tractive effort consistent with the 
wheel arrangement employed is developed, and the allowable 
maximum weight on the driving wheels is not exceeded. The 
maximum horse-power per unit of weight and the greatest 
speed considered desirable are also attained.—The Times. | 


X „2... —— — 4 5 — 2. 


„ r 


- ФА — —— 7. O —— 


Yol. 85, о, 181, Noveunas 21,131] THE ELECTRICAL REVIEW. 


Фи — m сэ» — -— - 


e > ; 
1 4 Ja — 4 
ES . 

a 
1 A 8 "oe NS 1 


a 7 22 ох E " 
ч -9 ) іе , zu » 2 


Ровыс tributes during this year have ‘been paid to those 
members of the Institution who have served through the war 
and to those who have fallen in that service. In addition, I 


only wish to remind you of our corporate and individual. 


pride in those who have served and those who have fallen. 
E wish the members of the [nstitution not to allow their pride 


in our victors or in our dead to diminish with time. .. No. 


better evidence of that pride can be given than in fulfilling 
that dear obligation of the Royal Proclamation of Sep- 
tember lóth last by the preferential employment of the dis- 
abled in electrical work for which they can be fitted. 

The signing and ratification of Peace, and the problems 
which peace has brought, are testing and will test the temper 
of the nation to the utterinost. 
our public life, and of our Press, during the last few months 
has been and still is the passion for destructive criticism. 
Now that the time has come for rebuilding society, every 
effort to do. so is withered by fault-finding without any 
attempt to put forward a considered alternative. The war 
has taught us that no man has the right to be only а specialist 
and some of the present unrest is due to the refusal of the 
wage-earner to be a specialist for so large a part of each 
day that he cannot be anything else. Good citizenship is as 


important as a man’s trade or profession, and to bodies of. 


educated men such as constitute this institution, the nation 
must look for providing the constructive critieism essential to 
the formation of that public opinion which alone can enable 
з democratic government to succeed in creating society afresh. 

It is the custom of Britons to decry their education, and 
to compare it unfavourably with that of some other nations, 
but only the few spend time and thought and money to 
remedy agreed defects. 

What this country requires is that more aid more boys 
should be able to imbibe something of the advantages of 
our public schools and of the university atmosphere of Oxford 
and Cambridge. It may be possible so to cheapen university 
and even college life, that the traditions and teachings of 
the old universities may be available for men who cannot 
now afford them. It is satisfactory to know that the Univer- 
sity of London has decided to institute degrees in commerce, 
and efforts are being made to raise half a million pounds 
sterling in order to endow the scheme adequately. 

The Government has undertaken to set up commissions to 
inquire into the present position of both Oxford and Cam— 
bridge Universities. Relative to this inquiry the Education 
Committee of the Parliamentary Labour Party has asked 
that it may extend to a more economical utilisation of univer- 
sity and college funds so that, by decreasing the cost of living 
in college, poor 1nen with brains may have as good a chance 
as rich men without brains to profit from the advantages of 
a university career. 

It is essential to this Institution, and to the industry it 
represents, that our systeins of education shall produce men 
capable of electric research. Nine American universities have 
each individual incomes exceeding the sum total of the par- 
liamentary grant to the whole of the corresponding universi- 
ties and institutions in the United Kingdom., It is obvious 
that students’ fees cannot pay for research, and it is, I 
maintain, one of the duties of this Institution to see that our 
universities and technical schools are encouraged by suitable 
grants to promote original scientific research. From these 
trained scientific research workers must be drawn men 
capable of efficient industrial research. There is little in the 
ascienee-teaching in the schools from which our older univer- 
sities are largely recruited, to stimulate in boys a taste for 
research, and for the present we must look chiefly to our 
State-aided secondary schools to provide research workers. 
Some 9,000. bots leave these schools in the United Kingdoin 
each year, and it is estimated that about 1,000 of them pass 
. on to one or other of our 18 universities. Every influence, 
individual and collective, must be exerted by the Institution 
to secure research students at these universities and at the 
technical colleges. 

It is significant of the widespread understanding in the 
United States of the importance of research in industry, that 
last July the American Federation of Labour issued a mani- 
festo on scientific research in which they called on the 
Federal Government to foster and support scientific and 
technical research as essential to the well-being and progress 
of industry. 

'The fear of government support for research in this country 
is the application to the research worker of those official 
methods of control which obtain in Government departments 
subject to the Treasury. It is to be devoutly hoped that our 
research. workers are not going to be turned into civil 
servants. The ordinary research worker can only specialise 


in one subject at a time, and if he successfully specialised in. 


civil service he would lanentably degenerate in research. 


The war has shown that among the great assets possessed 


by the British race is the sporting instinct which makes 
men and women роѓ ће admiration for excellence of perform- 
арсе,. for fair play, and for chivalry, before the desire to 
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win at all costs. There are ample signs in recent industrial, 
events, not excepting the railway strike, that, in the difficult 
and perilous times present and to come, British common. 
sense and the sporting instinct, if properly appealed to, will, 
lead to а permanent working understanding between capital. 
and labour. | 

. But before the sportsman in the wage-earner can be ap- 
pealed to it is essential that the ешріоуег should set the. 
example. All business is founded upon a system of profit and 
loss, and one of the reasons why profit-sharing schemes are 
unsatistactor y is that the wage-earner without capital cannot 
afford to lose, and the system is one-sided. A man cannot. 
be a real partner in business unless he can afford to lose. 
The ability to lose as well as the ability to win, is the essence 
of tlie sporting instinct, and in business the capable employer 
learns both as part of his daily routine. If in dealing with 
the wage-earner the. employer develops his own sporting 
instinct to the highest possible degree, and endeavours to 

work upon the same instinct in those witli whom he deals, 
it is, I think, certain that with patience aud time the labour 
problem in our industry will be solved. 

Is it too much to hope that the working of industrial. 
councils, or if they are not adequate, some other organisation: 
of the same sort, may in due time put an end to the hundred 
years’ industrial war in the new society which we have all 
to help construct? As industrial councils or their equivalent. 
are forined, it is hoped that they will be permitted to deal 
with all matters of principle in the relations between em-. 
ployers and employed, but we must look to the working out 
of detail not for an entire industry, but in each individual 
shop through its shop cominittees. 

Such contact as I have had with my fellow countrymen, 
generally, and with the waye-carner in particular, has con- 
vinced me recently that the gilt of common sense is much: 
more general than I once thought it to be. If I am right, 
we have not much to fear. Its great enemy is personal: 
vanity, and the possession of personal vanity in either em- 
ployer or wage-earner, or often in both, is a very frequent 
obstacle to the settlement of disputes, as well as the prime 
cause of most of them. 
The question of an electrical proving house has been fully. 
discussed within the Institution. It is to be hoped that. 
manufacturers. and traders in our industry will discuss it as 
а business proposal. I do not think too sanguine a view 
can be taken of the importance, both to our home and our 
foreign trade, of the standard specifications of the British: 
Engineering Standards Association. It rests with the manu-. 
facturers- not only to comply with the standard specifications 
when the users ask for it, but to educate the public to demand 
British standard materials or articles, not only in the British 
Isles, but in the Donunions and in foreign countries. 
It is this education of the user, by manufacturers and. their: 
agents, to realise that it is to their advantage to ask for 
a British standard article rather than one that is not standard, . 
which is one of the really important matters of reconstruc- 
tion, aud in no industry is it more important than in the. 

electrical industry.“ 

Obviously by the time this education of the public bears. 
fruit, it will bea great advantage to have a proving house to 
say authoritatively if materials or ‘manufactured articles: 
comply with the British Standards or not. 

Another matter affecting our industry very closely is the 
patent Jaw. Before the 1919 Bill becomes an Act, it is to be 
hoped that some of the disabilities under which the genuine 
inventor has laboured in the past will dave been removed. 
by amendments. 

As an example of the-Institution’s 8 with other. 
bodies, а passing reference may be made to the Institution's 
share in the formation of the new Society of Radiographers. 
for securing the efficient training and registration. of - lay 
helpers in radiography. -Arrangements have been made by 
the medical profession for the granting of a diploma by Cam- 
bridge University in the subjects of Radiology and Electro-. 
logy for medical men engaged in this class of work. It 18 
hoped eventually to develop an educational scheme in teach- 
ing centres throughout the country, as well as in the chief 
hospitals, in order to train men for this diploma. . In this 
way it is intended to raise the status of medical men practis- 
ing these branches of medicine. in which electrical. science. 
plays an important part. 

As a result of the report of the Indian Industries Commis- 
sion early this vear, the Indian Society of Engineers waa 
forined to include all branches of the profession. It has 
received the support of the Indian Government. and this In- 
stitution is represented on the organising committee. The. 
first meeting will be held in December of this year under the 
Vicerov's presidency, and we wish all success to, the new 
society. re ee и P ding 

e RAIL WAY ELECTRIFICATION. , — GEM d 

The new conditions arising from the: Ministry of "Transport 
Act and the Electricity Bill, when it becomes an Act, obviously 
affect the use of electricity. by railwavs, both for &raction, for. 
power, and for lighting. Electrical development on railways 
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there is bound to be, &nd it is of importence to everybody 
that euch work should be carried out and maintained by 
electrical engineers of standing in the profession. No engineer 
ought to be responsible in fact for carrying out work involving 
many hundreds of thousands or even millions of pounds, unless 
he is also responsible in title. The man responsible for the 
design and maintenance of railway electrical work must be 
a first-class man, and no first-class man will long be content 
to be a subordinate in another department. It is to be hoped 
that every railway carrying out important electrification 
schemes will, if it has not done so already, create an electrical 
department for the purpose. 

Sir John Aspinall a year ago expressed the view that the 
structure gauge should be increased throughout the country 
at the national cost. Should this matter be undertaken by 
the Ministry of Transport it is hoped that provision for the 
overhead equipment of railways for electric traction will not 
be overlooked. 

A matter of great importance is the decision under the 
Ministry of Transport Act to acquire traders’ wagons, which 
roughly form half of the 1,250,000 wagons in use on our 
railways. Draw gear is supposed to be tested to 50 tons, and 
to be worked at 124 tons, and to be maintained at that 
strength, but the frequent breaking of couplings at much 
lower draw-bar pulls shows that this is not done. If heavier 
goods trains and especially mineral trains are to be hauled by 
electric locomotives at increased speeds, the strength of the 
draw gear on all wagons must be increased and maintained at 
that increased strength, while continuous brakes must be 
fitted to the fast mineral trains, which is obviously not a 
requirement that could have been imposed on the trader 
owners. 

Within the limitations of the present structure gauges 
and the strength of bridges the greatest dimensions of the 
steam locomotive which determine hauling capacity have 
been reached, but that capacity on at least one railway 
amounts on the level to a 1,600-ton load (inclusive of wagon 
weight) at a high speed. If consisting of 10- or 12-ton wagons 
such a load would be formed by about 100 wagons and the 
train would exceed one-third of a mile in length. Should the 
structure gauge be increased, the power of the steam locomo- 
tive could also be increased and the limitation of weight of 
train which could be hauled would be more emphatically than 
it is now the strength of the wagon drawgear and not the 
capacity of the steam locomotive, which has only reached its 
limit on gradients. 

There is a further limitation to the maximum length of 
mineral or goods train which can be hauled in the length of 
lay-bv and reception sidings. Many of these are made for 
only 60 or at most 80 wagons, and it is earnestly to be hoped 
that in laying out new reception sidings and especially 
“hump yards," where the sorting of wagons is done by 
gravity, the importance of accommodating trains of at least 
100 wagons or more in length will be recognised, if the elec- 
trification of goods lines is to be profitable. 

Only some of the conditions at present limiting the use of 
long and heavy goods and mineral trains at high speeds have 
been briefly stated. Small-capacity coal wagons limit the 
train load very greatly, but where wagons have to pass under 
& coal screen in order to load. very few collieries in the coun- 
trv have screens high enough to take more than the 10- or 
12-ton wagon. 

Enough has been said to suggest that in this country, unlike 
the United States, many things have to be changed before 
electric traction can assert its full advantage in hauling 
heavier goods trains, though increased speeds could be oh 
tained at once. And these changes will take years to carry 
out. 

If, then, mineral and goods traffic is to be hauled electri- 
cally under present conditions of size of wagon, strength of 
draw gear and capacity of sidings. it must be because it is 
more economical in the cost of haulage, and the same applies 
to passenger traffic which is without these limitations. 

There is, however, an exception to be made to the above 
statement in the case of mineral traffic down valleys where 
gradients are steep. This is the case of the Shildon and New- 
port mineral] line electrified by the North-Eastern Railway. 

In such cases the maximum hauling capacity of the steam 
locomotive is not sufficient, since the train of full wagons 
which came down the grade mav have to be divided into two 
or even three trains of empties before these can be taken .p 
the grade. The saving in locomotives, in locomotive crews. 
and in time far exceeds any saving in cost of hanlage, and 
railways may confidently embark on the electrification of 
me lines with steep gradients even when electricity is not 
cheap. 

The steam locomotive which can haul 1,600 tons on the level 
cannot haul one-third of this load up a gradient of 1 in 50 at 
& convenient speed, while within the same load gauge an 
electric locomotive can be made to haul the 1.600 tons up 
lin 50, or if need he double this load, provided the draw- 
gear is strong enough. | | 

Electrical engineers and others not engaged on railways are 
at times liable to forget that railwavs are not run bv the engi- 
neering but by the traffic departinent. The traffic depart- 
ment has gradually built up its requirements to suit the needs 
of the travelling public and the trader, and it is those require- 
menta that the engineer has to meet. 

In many directions electric traction provides entirely new 


possibilities which the trafie department hae yet fully to 
realise. To make use of these new methods the traffic depart- 
ment has first to adapt its ideas and habits to the changed 
conditions and next to carry the travelling public and the 
trader with it. No small measure of imagination is required 
by а railwayman to grasp quite new conditions of service and 
to do so with the entuusiasm of the propagandist. | 

In discussing the ecomomics of electric traction on railways 
I propose to consider only the locomotive and the train it 
hauls, to analyse its running costs with steam, and to see if 
electricity can introduce such economies in working costs as to 
warrant its use. Until the new possibilities with electric 
traction are understood and gradually adopted no appreciable 
alteration to traffic costs is to be expected, and in the follow- 
ing analysis traftic costs will be taken as unaltered. 

Consider the question of superseding the steam locomotive 
by the electric locomotive both for passenger and for goods 
services throughout the railways of Great Britain. | 

When supplied by electricity from central stations using 
modern large turbo-alternators enjoying such diversity of load 
that the power factor is above 30 per cent., the coal burnt 
in the furnaces of the boilers to produce a given hauling 
effect on the railway by means of an electric locomotive is at 
most 40 per cent. of the coal burnt in the furnace of a steam 
locomotive to achieve the same result. To a nation which has 
largely paid for its imported food by its exported coal and 
has built up all its manufactures and moet of its trade on the 
foundation of cheap coal, I need not remind you, now that 
coal has ceased to be cheap, how important the saving ^n 
the railways of between 7 and 8 million tons of coal each year 
would be could it be achieved. 

It has been roughly estimated that to electrify all the rail- 


ways in Great Britain would cost some £300,000,000, and if 


coal ever rose to 45s. per ton the saving of 7,000,000 tons per 
annum would of itself pay 5 per cent. on the investment. 

The last statistics published by the railways under the 
Railway Accounts and Returns Act, 1911, were for 1913. If 
in these returns the working costs per steam locomotive are 
compared for several large railways running more than 12,000 
passenger, goods, and mineral train-miles for each mile of 
route over which the locomotives of each railway work, it is 
found that these costs are very similar. Average costs for 
one typical main-line railway are therefore a rough indication 
of the costs for the others. They may, however, be quite mis- 
leading for railways whose traffic is mainly passenger or for 
railways where goods or mineral traffic largely predominate. 

The figures in the analysis which follows have little intrinsic 
value in themselves but indicate tendencies, and that is all 
that is claimed for them. 

On the typical railway chosen there are roughly 50 per cent. 
more passenger-train miles than goods-train miles run and 
twice as many goods locomotives as passenger locomotives 
‘used to run them. 

The cost of running à passenger locomotive in 1918 aver- 
aged over the year and the railway was £1,240. Of this 
amount superintendence; lubricants, small stores and mis- 
cellaneous; repairs, renewals and depreciation; together with 
interest at 5 per cent. on the cost of the locomotive amounted 
to £780, and coal and water to £460, which is 37% per cent. of 
the whole. 

The average number of passenger-train miles hauled by 
each locomotive per annum was 27,000; the cost per train- 
mile for coal and water was 4d. and for the other items 7d., 
making a total per train-mile of 11d. 

The cost of running a goods locomotive in 1913 averaged 
over the year and the railway was £1,020. Of this amount 
superintendence, lubricants, emall stores and miscellaneous, 
repairs, renewals and depreciation, together with interest зё 
5 per cent. on the cost of the locomotive, amounted to £770, 
өү COM and water to £950, which is 944 per cent. of the 
whole. t 

The average number of goods-train miles hauled by each 
locomotive per annum was 10,000; the cost per train-mile for 
coal and water was 6d. and for the other items 1s. 7d., mak- 
ing а total per train-mile of 2s. 04d. 

During the present year the cost of coal has increased bv 
148 per cent., and all the other items making up the working 
costs, except interest, have been increased by percentages 
ranging from 120 to 219, so that now the working cost of the 
train-mile for passenger service is 2s. and the working cost of 
the train-mile for goods and mineral service is 4s. 8d. 

Experience in America and elsewhere has shown that the 
annual passenger train-miles per locomotive would be in- 
creased from 27,000 with steam to at least 40,000 with electri- 
city. and the annual goods train-miles per locomotive would 
be increased from 10,000 to at least 90,000. Taking these 
minimum increases and assuming also that the total of all tho 
working costs other than coal and water were the eame as for 
steam, which 1s not in favour of the electric locomotive, these 
items come to 10d. for the electric locomotive passenger-train 
mile and to 1з. 8d. for electric locomotive goods-train mile. 

Subtracting these costs from the total steam-train mile coste 
of 28. and 4s. 8d. respectively for passenger and goods service, 
there is left, per electric locomotive train-mile, 1s. 9d. for pas- 
senger service and 3s. for goods service to pay for electricitv, 
and also to pay interest on the cost of the electric locomotives 
and of the electrical equipment—eubstations, the con- 
ductore, station switches, end bonding of the rails. | Я 

Considering firet the interest on the capital required for 
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electrical equipment, Mr. F. W. Carter in a recent com- 
munication to the Press estimates that with high pressure 
direct-current equipment the cost of electrifying a railway 
where, as in Great Britain, there is on the average one steam 
locomotive per mile of route (wihch is the case for the type of 
railway considered) is approximately double the cost of the 
electric locomotives required. He also states that the cost 
of an electric locomotive is 24 times the cost of the steam 
locomotive for equal draw-bar pull and speed. 

Ihe average capital cost this year of a steam locomotive 
may be taken as £7,000, so that for each electric locomotive 
required on the railway its capital cost, together with that 
.of the electrical equipment of the line exclusive of power 
house and high-pressure transmission will to-day be some 


In that figure no credit has been taken for displaced 
steam locomotives, nor on the other hand does it include 
anything for structural alterations which it has been already 
urged should be made at the cost of the State, since much 
larger interests than electrification are involvel. 

If the revenue earned by the train mileage hauled by each 
electric locomotive has to pay interest at 5 per cent. on the 
capital cost of the equipment, then each passenger locomotive 
hauling 40,000 train-miles per annum must earn 104d. per 
train-mile and each goods locomotive hauling 90,000 train-miles 
per annum must earn 18. 9d. per train-mile to pay interest on 
electrical equipment including locomotives. 

The earnings for both interest and electricity were per 
- passenger-train mile 1s. 2d. and per goods-train mile 3s., con- 
eequently each passenger electric locomotive has 34d. and 
each goods electrie locomotive has 1s. 3d. left per train-mile 
for electricity. 

I shall show later on that where in this country railways 
generate their own electricity the annual one-hour load factor 
(/.e., the maximum load averaged over one hour) does nct 
exceed 40 per cent. except in one special and unique instance. 
If, however, railways can obtain electricity from power sta- 
tions with great diversity of load reaching а maximum value 
of not less than 50,000 Kw., it may be possible to generate 
with a load factor of about 50 per cent., and under these 
conditions even at recent prices electricity for traction should 
be able to be bought for 4d. per Kw.-hour at the generating 
station. | 

At this price the 34d. and 1s. 3d. available respectively рег 
passenger and goods electric locomotive will provide 7 Kw.- 
hours per passenger-train mile and 30 kw.-hours per goods- 
train mile. 

Assuming 40 watt-hours per ton-mile as an average for 
passenger service, the average weight of passenger train 
including the locomotive would be onlv 175 tons. 

Assuming 30 watt-hours per ton-mile as an average for 
goods service, the average weight of goods train including the 
locomotive would be 1,000 tons. 

The assumptions made in this nnalysis are numerous and 
doubtless controversial, but for the tvpe of railway taken 
they are the same for the passenger and for the goods electric 
locomotive with the exception of the annual train- miles 
worked, for which we must go abroad for our figures. It 18 
for the traffic department to say what average weight of train 
would be required to be hauled by an electric locomotive. 
but in order to earn the present revenue per train-mile the 
average passenger train including its locomotive should be 
.more nearly 275 than 175 tons, while the goods train of 
. 1,000 tons is, of course, much heavier than is hauled in this 
country as an average. 

(To be continued.) 


. CORRESPONDENCE. 


Letters received by us after 5 Р.М. ON TUESDAY cahnot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


The New Standards for Cables. 


It is to be hoped that the interesting letter from Mr. G. J. 

Smith in your current issue will do something towards draw- 
ind attention to the effects of the new C.M.A. departure. 

Probably few will realise until too late the consequences of 
these heavy increases in prices which, without the slightest 
word of warning in the letters covering the new lists, are now 
imposed on us іп во smug a manner, camouflaged with an 
avalanche of literature so voluminous (with four addresses I 
have had seven copies of an expensively produced list from 
one firm alone) that the old standard gauge of waste-paper 
basket must now be replaced by one of size 0.0x00X0 (please 
refer to Table of Comparison of Sizes.“ 

It will be surprising if the members of the E.C.A.. bound 
as they are to C. M. A. makers, will submit to the prices for 
wires and cables, which were alreadv considerably higher 
than those of outside high-class manufacturers, whilst there 
ів, во far at any rate, not the slightest intimation that the 
outside firms are following suit. 


„F. W. Carter: ‘Electrification of British Railways,“ 
Electrical Review, 1919, vol. 85, pp. 68 and 121. 


If the C.M.A. really had the interests of the trade at heart 
they would have divided some of their excess profits amongst 
their customers by keeping cost prices down, instead of 
squandering them in the printing trade on a lot of useless 
and inconvenient books, letters, pamphlets, &c. (with numer- 
ous promises of more to come, alas!) when a single copy to 
each dealer, sent from the secretary, would have been ample. 

In conclusion, let me ask the C.M.A. two questions :— 

1. Have they agreed with the I.E.E. as to which size must 
now be used as a minimum instead of the ever-popular 1-18? 

2. Have they tried to instruct the average wireman or his 
mate how to select from stock a coil of 3/.036 as distinct 
from a coil of 3/.029? Contractor. 


November 8th, 1919. 


The Employer, the Staff Engineer, and Labour. 


In reference to the article on the attitude of the employer 
to the staff engineer, and its effect on labour, I think the 
staff engineers are more or less themselves to blame. While 
working at a central station of the Ann Assette type, 
when the Diesel had not lost the air, and was not trving to 
run on tar oil, I would get into conversation with the 35s. 
per week engineer-in-charge on the question of his wages, 80 
as to make things better for his poorer confréres, also the 
under-dog; the tradesman’s son type would remark that his 
people ran the general post'office, or the hotel, at some one- 
horse village. and that he did not rely on the job for a living; 
the university etudent type would merely say that his old 
man had got pots of it, or make some similar remark. Now, 
I suppose, they belong to the ‘‘ new poor," but are only too 
eager to do blackleg work in the event of trouble, with the 
result that labour is up against them all the time. As regards 
the ultra-socialist leaders in trade unions I think vou will 
find their views are entirely different to the rules of the union 
they represent; this fact seems to be overlooked by the aver- 
age trade unionist, who cares not whether he is working for 
a capitalist employer or otherwise provided he is getting trade 
union rates and conditions. I have been expecting to see 
some commení on recent advertisements, but this week'a 
Engineer-in-Chief, at 48 hours. seems to be the limit. Would 
all the engineers-in-chief rush to join the E.P.F.A.?—not 
when they saw the salary. J must consider myself well off 
as а shift dog. Employé. 


London, November 17th, 1919. - 


I“ Engineer-in-Chief " was а printer's error for '' engineer- 
in-charge °: the correct form appears in this issue.—Eps. 
Erec. Rev.) 


Electric Soldering Irons. | 


With reference to the photograph which is shown in the 
present week's issue of the defective electric soldering iron, 
it may be of interest to your readers to add some further 
particulars. 

The screw at the end is badly burnt. as was also the thread 
on the inside of the bit. There was, therefore. practicallv no 
reliable contact between the screw end and the bit. and - 
though the screw might be practically red hot, the bit would 
be comparatively cold. 

All the soldering irons in use went the same way after г 
time. and there was everlasting trouble with the elements 
hurning out, as they became too hot owing to the fact that 
they were not getting rid of their heat auicklv enouch. _ . 

A user of the irons recently returned to the makers the 
umpteenth element, which had broken down. In spite of the 
fact that the causes of the trouble had been placed before 
them over sud over again, the makers wrote hack to the 
user and said they could not understand why the elemente 
broke down. Thev are experimenting to see if they cannot 
get a better element! г 

It seems impossible to get the firm in question to under- 
stand the extremely simple fact that the element is bound to 
overheat. if it has not suitable means of parting with its heat 
to the tip of the eoldering iron, and further that the heat 
cannot possibly flow if the bit is screwed on to the burnt and 
worn screw. 

Apparently the makers лге afraid that it would cost an 
extra 5s. to make the soldering iron on rational lines. Seeing 
that each breakdown costs something over £1 for repairs, 
packing, carriage and loss of time, this argument does not 
appear to Бе тегу serious. 

One can only hone that someone will put & practical iron 
en the market. and that we will not have to wait until the 
Germans are able to begin exporting once again. 


Electricity Works. North Shields. C. Turnball. 
November 1Tth, 1919. 


Au Octaval Rule. 


Let me tender my appreciation of your fairminded notice 
of my little rule. considering that you are frankly all for 
decimals. a point I am not at the moment wrangling about. 

But why not also improve micrometers, if only ‘f tempor- 
arily as & palliative," so long as the majority of British and 
American engineers (in their obstinacy) prefer binary to 
decimal divisions and inches to centimetres when thev have 
free selection, as both are equally legal British standards. 


W 


( 


. І have before me the usual decimal micrometer, and also 


. one of my octaval pattern, and I want to measure with each 
, 15-32 in. 


— 


It is a common want, as is proved by the makers 
of the decimal ‘‘mike’’ stamping its decimal equivalent 
4687 on the bar of the instrument. This is the performance: 
I open the screw until 4 is indicated on the first scale; then 
J have to take the next two figures together. and having 
mentally estimated how many 25's (two) are in the 63 I open 
to two subdivisions of the first scale. Then I deduct this 50 
from the 68, and open the screw until 18 is read on the 
thimble divisions. But there still remains the final 7, and I 


" have to open a shade more until this figure is indicated by 


the vernier method on a third scale. 


b 


in tenths, 
: thought—his present favourites are no longer vulgar when ex- 


Я Hereford, November lith, 1919. 


и 


It’s so simple! | 

: pick up the octava] micrometer, find stamped on the bar 
that 15-32 in. is equal to „32, open the screw until 3 is in- 
dicated on the first scale, then open more until 2 is indicated 
on the thimble divisions, and—that’s all. 

Which of the two methods is the nightmare? I grant that 
when the present user of our impracticable system of mea- 
suring in vulgar fractions joins the upper ten and measures 
&c., he wil not want octavals. But—happy 


pressed in octavals. | 
i Alfred Watkins. 


_ [Do British engineers prefer binary divisions? The mil is 
in universal use, and tbe British Engineering Standard Speci- 
fications are almost wholly expressed in decimals of an inch. 
Our plebiscite in 1915 gave a verdict of 4 to 1 in favour of the 
adoption of the metric system. Dimensions that are stated 


in vulgar fractions are never expected to be worked to accur- 
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authorities on consumers’ premises. 


ately; the practical workshop equivalent of 15/39 is 0.47, and 


to carry the measurement to the ten-thousandth of an inch in 


such a case would be folly. If Mr. Watkins’s octaval micro- 


meter does not read to the same degree of accuracy, it is quite 
unfair to make the comparison he gives above. At least half 
the opposition to the metric system is due to general ignor- 
pus of the meaning of “significant” figures. FDS. Екс. 
v.] 
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THE ELECTRICITY SUPPLY BILL. 


Ox Tuesday, November llth, Standing Committee B of the 


House of Commons discussed Clause 24 (supply of apparatus); an 


attempt to enable District Boards to sell and hire-purchase elec- 
trical apparatus was defeated by 13 to 8, and an amendment was 
accepted ensuring the purchase of appliances belonging to supply 
The clause was passed as 
amended, and Clause 25 (limitation of prices and profits) was taken. 
Ап amendment was made leaving the prices subject only to the 


approval of the Electricity Commissioners, and the clause was 


passed. 


Clause 26 (alteration of type of current, &c.) was amended so 


that it should not apply to railway power stations, and passed. 


. Clause 27 (substitution of special for provisional orders) was 
' amended to conform with the new Clause 5, and passed. 


ee 


On November 12th, the Committee passed Clauses 28 and 29, 
and amended Clause 30 (power of boards to borrow) to prevent the 
extension of loan periods on the ground of high cost of labour or 
materials. The clause was passed, together with other financial 
clauses, Nos. 31 to 3b. | | 
. Clause 36 (application of the Conspiracy Act) was challenged on 
the ground that it took away the right of employés to strike, but 
the Home Secretary explained that it only affected a strike with- 


out notice, and the clause was adopted by 18 to 3. Clauses 37 to 43 


were amended and passed, but Clause 44 (transfer of powers to the 
Minister of Ways and Communications) was rejected by 21 to 4. 
Clause 45 was passed, and on November 13th new clauses were 
added to the Bill, and the Bill as amended was reported to the 
House. . 


Ш а 


Electric Vehicles in New Zealand.—The New Zealand 
Express Co., of Dunedin, in November, 1917, replaced a 24- 
ton petrol lorry with a 3g-ton Orwell electric, manufactured 
by Messrs. Ransomes, Sims & Jefferies, Ltd., of Ipswich, and 
fitted with the Chloride Electrical Storage Co.’s Ironclad-Exide 
battery. This being the first commercial electric vehicle 


, in Dunedin, 16 was considered by many that it would be 


"E. 


ce 7 


unsuitable, Dunedin being looked upon as one of the hilliest 
cities in the southern hemisphere. ‘The results obtained 
during the 18 months it has been in service have been 
most satisfactory, and three more vehicles, each of 34-ton 


capacity, are shortly to be put on the roads. Records kept. 


during the first nine months show the following results:— 
Days vehicle in use, 220; days out of commission, 57; miles 
run, 2,550; ampere-hours discharge, 23,950; ampere-hours 
charge, 95.4090. The 57 days out of commission included Sun- 
davs, holidays and the sickness of the driver. The above 
figures show that the cost of electricity per mile run, based 
on the rate of 1d. per unit, the usual rate for night charging, 
was approximately 4d. The repair bill for the three monthe 


' was За. lld.—Commonwealth Engineer. 


- 


Place, S. W. 1. 


ps 
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‘Import and Export Licences.— The Board of Trade 
announces that the Export Licence Department has now removed 
{тст 1, Queen Anne's Gate Buildings, S, W. 1, and has been amalga- 
mated with the Department of Import Restrictions at 22, Carlisle 
The combined Department will be under the charge 
of the Assistant Secretary, Industries and Manufactures Department, 
Board of Trade. Applications ior licences in respect of all com- 
moditiea (with the exception of dyestuffs and coal), and all inquiries 
relating thereto, should be addressed to the Director. Imports and 
Exporta Licensing Section, Board of Trade, 22, Carlisle Place, 
S. W. 1 (T. N., 4173 Victoria). ' 


Plant for Disposal.—St. Helens Corporation Electricity 


Committee offers for sale one Willans-Dick, Kerr 500-Kw. set, one 


Willans-Mather & Platt 200-Kw. set, and two Wheeler surface 


condensers. For further particulars see our advertisement pages 
to-day. | 


The F.B.1.—The following appointments were made аі 
the annual meeting of the Federation of British Industries, on 
November 12th. Sir Vincent Caillard relinquished his position as 
president on the termination of his year of office :—President, 
Mr. W. Peter Rylands (Rylands Bros. Ltd. Warrington) ; vice- 
presidents, Mr. Godfrey Isaacs (Marconi's Wireless Telegraph Co., 
Ltd.); Mr. Philip Lockhart (W. & A. Bates, Ltd., Leicester) ; Sir 
William Pearce, М.Р. (Association of British Chemical Mauu- 
facturers). 


Charge of Lamp Stealing.—At Leeds, a former manager 
of the Barnbow filling factory, named Joseph Huxley Hopkins, 
was on November llth, committed for trial at the Assizes on a 
charge of stealing electric lamps belonging to the Government. 
It was stated that Hopkins's salary was £600 per year. He was 
accused of selling some 2,000 lamps for £150, which he received 
by cheque, and afterwards using the money for his own purpose. 
Bail was fixed at £500. Hopkins reserved his defence. 


Trade with Poland.—We have received from the Warsaw 
Company for Trade and Navigation, Ltd., of 1-4, Bury Street, 
London, F.C. 8, a copy of a circular-letter issued by their head 
office in Warsaw, announcing the opening of branches in London 
and Liverpool. They own steamers operating on the Vistula, and 
possess facilities for the forwarding of general merchanise to or 
from Danzig and all parts of Poland. Special arrangements have 
been made with various steamship companies sailing from British 
ports to Danzig, and they desire to do everything possible to help 
in establishing trade relations between firms in this conntry and 
those in Poland. | г" 


Lead.— MESSRS. JAMES Forster & Co. report :— 


We have again to record a large turnover in lead, the majority of trans- 


actions being for shipment well ahead. The sales on the open warket have 


averaged well over 1,00) to^s daily, and values have risen fully 158. per ton 
over last week's close. Quotations at the close of November lóth were 
approximately £31 10s. for Noveinber and December shipment, £94 12s. 6d. 
January and February, and £34 178. 6d. for March, with ratbor sellers at these 
prices. The general position ів, however, too strong to admit of any 
possibility of a serious decline in values for some time to come, and a steady 
market at round about the present figure, may be fairly anticipated. j 


Messrs. G. CAWSON & Co. in their report, say :— ` 


The Government have sold further moderate quantities at full prices. 
Stocks decreased last month by 8,728 tons, and the total now is reported to be 
61,832 tons. This figure is somewhat misleading as the total unsold stock 
cannot now be more than 25,000 tons even if it is as much. The price of lead 
appears to us to have been pushed up too rapidly—the average price for the 
three years previous to the war was about £15 per ton, and this was supposed 
to be a good paying figure for producers. We have now an advance of about 
18) per cent. in lead, and a similar advance in silver, which must surely 
largely stimulate production alt over the world. The high price so far has not 
seriously influenced consumption unfavourably. There has again been a fair 
demand for electrical purposes, although ordinary consumption is rather 
slack. . . . The outlook, unless supplies Increase, points to a continued firm 
market, although this position may change at any time should speculators 
decide to realise, 


Free Electrical Imports and the State.—The dforning 
Post says that Mr. D. N. Dunlop, director and seoretary of the 
B. E. A. M. A., addressed, on October 21st, to Mr. Lloyd George в long 
letter on the subject of free imports and the State. “ With what- 
ever necessary safeguards, with whatever qualifications, an 
Industries Board is necessary," Mr. Dunlop said, and my Council 
earnestly ask you to consider its formation at the present turning 
point in the life of the nation.“ Mr. Dunlop's letter was, on 
October 24th, formally acknowledged. He has, therefore, written 
to the Prime Minister asking for an anawer. 


The Government Anti-Dumping Bill.—This Bill. to 
prevent the dumping of goods from abroad at prices under the oost 
of manufacture, was to be presented in the House of Commons on 
Wednesday by Sir Auckland Geddes. е PON 

Fire at Submersible Motors.— On Saturday afternoon 
last, at 4 p.m., fire broke out in the works of the Submersible 
Motors, Ltd.. Southall. 4 The machine shop and drawing office were 
burnt ouf. but the fitting and assembly shops, the stores, aud the 


rest of the offices were saved. Arrangements were at once made to 


equip a temporary winding shop and brass shop, and it was hoped 
that they would be running by this week-end. The company 
requests ite numerous customers to extend their sympathetio сор: 
sideration to it under these circumstances, and hopes to resame 
deliveries with little delay. 
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ItaHan Electrica 1 Compantes.—The Società Minerariaed - 


Elettrica. del Valdarno, of. Florence, has been recently in deliberation 


on the inerease of its capital from 30,000,000 to 50,000,000 lire, and 


with the Società Toscana per Imprese Elettriche, the Ligniti 


d'Malia,and:the Miniere Cerbonifere del Baccinello, all of which 


are to be incorporated in the first-named company.. 


The following. companies have augmented their capital = | 
Elettrica . del. Barman, from. 600,000 to 1,000,000 lire; Elettrica . 
Comense .A. Volta, from 6,000,000 to 8,000,000 lire; Generale . 


Elettrica del l'Adamelio, from 30,000,000 to 50,000,000 lire; 


Industriale. Italiana (Rome), from 12,000,000 to 21,000,000 lire 


Impranti Elettrici del Boite (Venice), from. 600,000 to 5,000,000 


lire; Bellanese per l'Industria Elettrica (Venice), from 240,000 to 
1,240,000 lire ; Elettrica Calabro Tirrena (Paola), from 150,000 to 


1,000,000 lira; Telefonica Cisalprina (Bergamo), from 750.000. to 
to ..1,000.000 lire; the Officine Elettromeccaniche Bolognesi 
(Bologna), from 160,000 to 800,000 lire; Società Industrie Tele- 
foniche. Doglio (Milan), from 5,060,000, to 6,000,000 lire; and the 
Società Italiana per Conduttori Elettrici Isolati e Prodotti affini 
(Legborn), present capital of 8,500,000 lire to be shortly raised to 
figure not stated. to 

At Piacenza has been formed a company, under the style of 
Sooietà Elettrica ed Industriale di Valdarsa, with a capital of 
800,000 lire, for the censtruction of hydro-electrio stations and the 
distribution of electric energy. | 

The Unione Industriale fra Consumatori Energia Elettrica is the 
name of a company which has been established at Treviso, with а 
eapital of 500,000 lire, apparently as & co-operative electrio snpply 
eoncern. EP 1 i 

For the manufacture of the heating patents of Amleto Sel vat ioo 
there has been formed, at Milan, the Società Anonima Fabbrica 


Apparecchi Riscaldamento Elettrico Brevetti Amleto Selvatioo, . 


with a capital of 2,500,000 lire. 


The Officine Elettro Meccanica Alfredo Ghieri e Са. has been 
established ав a company, with a capital of 150,000 lire. Its. 


headquarters are at Florence. | 
sompeny, under the style of Impresa Elettrica di Riccione, with a 
' capital ol 236,000 lire, with the same objects of supplying current 
to the Commune of Ricoione and its neighbourhood. 
The Sooietà Elettrica Ligure Picena, of Rome (capital 2,750,000 
lire), has been incorporated into the Società Industriale Italiana. 


Steel Trade Developments.—The Financial Times states 
that the recent acquisition by the Berry group of JOHN LYSAGHT, 
Lrp.— a deal involving about £5,000,000—has been followed by a 
further development, Lysaght's having purchased & controlling 
interest in Joseph Sankey & Sons, Ltd., for between £100.000 and 
4 500.000. The specialities of Joseph Sankey & Sons include the 


rolling of high qualities of steel sheets, stampings for the electrical 


and engineering trades,the manufacture of hardware and enamel 
ware, motor accessories and steel motor wheels. 


Book Notices.— Technical Paper of the Bureau of 
Standards No. 343, entitled Location of Flaws in Rifle-barrel 
Steel by Magnetic Analysis," and describing an investigation which 
was undertaken for the purpose of determining whether an appli- 
cation of magnetic avalysis was practicable for the detection of flaws 
in rifle-barrel steel. By means of an apparatus especially constructed 
for the purpose, & large number of bars were explored for magnetic 
uniformity along their length. The results demonstrated that the 
method was amply sensitive to detect and locate flaws. 
study is necessary to determine to what degree the sensitivity 
should be reduced in order not to cause the rejection of material 
which is satisfactory for. all practical purposes, and also to 
determine the type and magnitude of the effect which will be 
produced by a pipe. The investigation is being continued by the 
Winchester Repeating Arms Co. 

"Technical Paper of the Bureau of Standards No. 344, on 
* Spectral Photoelectric Sensitivity of Silver Sulphide and Several 
Other Substances.” Data are given on the change in the electrical 
reaistance of the sulphide of silver and of bismuth when exposed to 
radiations of wave-lengths extending from 06 и to 3u. Measure- 
ments were made also on galena, cylindr:te, pyrites, and jamesonite. 
The effects of temperature, of the intensity of the exciting light, 
and of mechanical working upon photoelectrical sensitivity of 
silver sulphide were investigated. Washington, U.S. A.: Govern- 
ment Printing Office. \ 

We have received a handsome brochure, entitled The Heart of 
a Car. ів the Engine,” published by Messrs. Dormans, of Stafford, 
moter engine specialists. The reading matter, which is handsomely 
illustrated, and describes not only the manufactured engine, but 
aleo the various processes of ita production, was compiled by an 
independent writer, who expresses his own opinions in his own 
way. We have also received & booklet containing recent Press 
comments on the achievements of Messrs, Dormans. . 


We have received a copy of the first number of the new quarterly, 


series of “Abstracts of Papers in Scientific Transactions and 
Periodicals,” published by the Institution of Civil Engineers. This 
is quite distinct from the Minutes of Proceedings," and it is antici» 
pated that the abstracts will be available more promptly. The 
book is well indexed with both name and subject indexes— which. 
will both also be printed in Minutes of Proceedings." Several 
of the abstracts are illustrated, and the book will, no doubt, b» 
welcomed by many engineers, as it is intended to publish abstracta 
from papers and periodicals read and published in all parta of the 
world. 

The Radio Review is a new monthly pericdical (Wireless Press, 
priee 3s. 64) recording scientiflo progress in radiotelegraphy and 


The firm of Pellegrini Rubini e Ca. has been converted into а 


Further 
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radiotelephony ;' it is edited by Prof. d. W. О. Howe, D. S.,, 
M.LE.E., assisted by Mr. Philip R. Coursey, B So., A.M.LE.E, and | 
may, therefore, be relied upon to take a place іп the front rank of 
" wireless "literature: The first issue contains articles by Prof. K. 
Blondel and Prof. W. H. Eccles, and an explanation of the objects’ : 
of the new journal by the editor. e contenta will cover a wide 
field, inclüding the physical and mathematical side of the subject, i 
as well as electrical and mechanical problems, and a review of the . 
literature of radiotelegraphy will be given. | e 

Lamp Bulb Guide for Car Lighting. Pp. 48, 29 figs. London: 
B. T. H. Co.— Perhaps the most striking development in the . 
accessory equipment of the motor-car is the complete way in ; 
which electrio lighting has onsted the acetylene burner. Practi- . 
cally every car exhibited at the Motor Show, even the cheapest, , 
was equipped for electric lighting. A difficulty encountered by ; 
buyers of motor-car lamp bulbs is the lack of standardisation in., 
car-lighting equipment. Differences in voltage, type of lamp- . 
holder, total watts, &o., tend to complicate the purohase of lamp. 
bulbs. The publication of a new and up-to-date edition of this 
guide will be welcomed by all motor traders, because it contains, ip 
concise and easily-accessible form, all the information required ру. 
the purchaser of lamp bulbs. This information includes full data 
regarding the voltage, watts, amperes, bulb dimensions, and prices , 
of the various types of Mazda lamp bulbs for head, side, tail, and, 
dashlighta and interior lights, and similar data on motor- bus 
bulbs, hand lampe, and flashlight bulbs. A useful feature is the 
set of tables which fills the second half of this booklet. This 
tabulation is an alphabetical list of all cars and motor cycles, : 
British, American, and Continental, on sale in this country, giving 
for each car the following particulars :—Model of car, type of; 
lamp cap, volts, watts, and amperes of head, side, and tail-lighta, 
which information, so far as is known, is not available in any . 
other publication. Other useful features are the dimensioned ' 
diagrams of the various lamp caps available; a diagram showing 
the inch equivalents of millimetre measurements (all bulb and cap : 
dimensions are given in millimetres) ; and a copious subject index. , 
Although Mazda lamp bulbs are naturally given due prominence, 
the booklet is something more than a mere trade pamphlet, and 
deserves to be preserved fur constant reference. | 

The British Westinghouse Gazette. Vol. V. No. 78. September,; 
1919. This issue might be called a lighting number, inasmuch aa 
it contains editorial articles on industrial lighting and the manu-:: 
facture of the Cosmos electric lamp. The effect of efficient light- , 
ing in industrial workshops is next dealt with, and the effect of . 
interior colours and finishes upon the lighting of rooms is also 
considered. Í i 

." Preceedings of the American Institute of Electrical Engineers. 
Vol XXXVIII, No. 10. October, 1919. New York: The Insti- 
tute. Price $1. р. 

‘Researches of the Electrotechnical Laboratory No. 78. Tele- 
phonic Transmission of Superimposed Circuits.“ Tokio (Japan): ; 
Department of Communications. Fr 

" Science Abstracts.“ No. 262. Sections A and B. London: 

E. Morelli. Second: 


E. & F. N. Spon, Ltd. Price 1s. 6d. eaoh. 

"Costrusioni Elettromeccaniche. Ву 
edition. Vol. I. Pp. iv + 824; 721 figs. and 33 tables. Vol. II. 
Parts 2 to 5. Pp. iv + 764; 805 figs. and 25 tables. Milan: 
Unione Tipozrafico-Editrice Torinese. Price 40 lire per vol. net. 


' Efficiency Exhibitlon.— It is announced that the Daily, 
Mail proposes to hold an Efficiency Exhibition at Olympis. in, 
February. 1920. It. is intended that every machine, method, or,; 
system, that can gave labour, time, and materials, shall be repre- . 
sented. The demonstrations will cover the farm, the counting 
house, the factory, the office, and the warehouse. Support has 
already been promised by a number of organisations interested in: 
the matter, including the Federation of British Industries, the, 
British Scienoe Guild, and the Electrical Development Association. : 
Inquiries should be addressed to the Organising Seoretary,, 
Efficiency Exhibition, 130, Fleet Street, London, E. CO. .. 


= : 3 
German Transmarine Electricity Co.—The Protective, 
Committee for South America, formed by the Swiss Bankers’: 
Association, have requested Swiss owners of ordinary: and’ 
preference shares and debentures in the Deutsch-Ueberseeisohe. 
Elektrizitüts Gesellschaft, of Berlin, to notify their holdings to a’ 
Swiss bank by November 25th. The object is to protect the 
interests of the Swiss proprietors. Е 
` Register of Male Employés.—The Minister_of Munitions: 
has revoked Notice MM 37A, requiring establishments to keep up: 
to date a register of all male employés over 16 years of age. s 


TEE К 
, Dissolutions and LIduldations.—A. Т. WarwisLkY 
AND WHITE, civil engineers, 9, Victoria Street, S. W.—Mr. А. T. 
Walmisley and Mr. S. H. White have dissolved partnership. Mr.) 
S. H. White will attend to debta and oontinue the business. od 
J. Jones & Co, electrical and mechanical engineers, 18, Canal, 
Street, Nottingham.—Messrs. J. Jones and W. Mason have dissolved 
partnership. Mr. Jones will attend to debts. ‚ 
' Under the compulsory liquidation of CONNOLLY Beos., LTD... 
Blackley Vale Milla, Manchester, particulars of which appeared. 
in our last issue, the statutory meetings of the creditors and share^ 
holders were held on November 13th, at the Board of Trade Offices. 
Carey Street, Lincoln's Inn Fields, W.C. Mr. W. J. Warley, Offiei 
Receiver. presided. . А resolution was passed for Mr. J. Macdonal 
Henderson, chartered accountant, 2, Moorgate Street Chambers, 
E.C., to act as liquidator, UST 
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The English Electric Co., Ltd., and Siemens Bros.~~We 
are informed that the Euglish Electric Co., Ltd., have 
bought the Siemens works at Statford. ‘This marks a further 
Important stage in the development of the policy of the Eng- 
lish Electric Co., which, as formed early in the year, repre- 
eents the consolidation of the interests of Dick Kerr, the 
Coventry Ordnance Works, Willans & Robinson, and Phoenix 
Dynamo. The comprehensive scheme of the amalgamation 
auns at not only the ability to undertake contracts of any 
magnitude or description in world-wide competition, but 
ecientitic sectionalising of the various manufactures of the 
group with a view to the maximum efliciency in production. 
at the several works in Preston, Coventry, Bradtord, Scot- 
stoun, Rugby, and now Stafford. A working agreement has 
been entered into between the English Electric Co. and 
Siemens Brothers & Co., providing tor the preferential ex- 
change of the special products of each. Thus both com panies 
benetit, as both now command the supply of greater variety 
of manufacture than hitherto. 


From the Foreign Press.— The following items are selected 
from the first number of the Economic Review dated Novem- 
ber 12th (ls. weekly). This Review is the economic section 
of the Review of the Foreign Press, which the Government 
decided 1t could not afford to continue, but which is to be pub- 
lished as а public service on a self- supporting, though not a 
profit- making, basis. 

Electrical Companies Amalgamate.—The D. A. Z. (Oct. 1 e) 
learns that the taking over of the Auer Co.’s incandescent 
lamp factory by the A.E.G. is likely to be followed by fur- 
ther amalgamations in the industry in question. 

Czecho-Slovakia.—The Prague Electricity Co., with the 
assistance of four banks, is erecting a factory for the manu- 
facture of incandescent lamps with a view to eliminating the 
import from Germany of such lamps. Manufacture is to be 
increased so that export wil be possible.—(Der Welthandel, 
October 3rd). 

Poland.—A joint-stock company, capital Mk. 2. mill., has 
been founded in Warsaw to promote electrical undertakings 
in Poland, to erect engineering workshops, and to organise 
the trade in electrical apparatus. 

Berlin Copper Quotations.—According to a Berlin telegram, 
the Association for Electrolytic Copper Quotations fixed an 
official price for electrolytic copper on October 28th for the 
frst time, viz., Mk. 1, 535 per 100 kg. In the last few days 
the price on the open market varied from Mk. 1,500 to 
Mk. 15,500.—(F.Z., October 29.m.1.) 

German Orders from South America.—South American im- 
porters are placing large orders with German firms, parti- 
cularly in the heavy industries. Allowance is made for the 
uncertain state of production in the times of delivery fixed, 
end the prices are very satisfactory. Upper Silesian firms 
have been making extensive business propaganda in South 
America, and are now beginning to reap the benefit. The 
Bismarck Smelting Co. has recently received a South Ameri- 
can order to the value of Mk. 16 mil. The company is already 
very busy with other foreign orders. Production continues to 
improve.—(Welthandel, September 19th). 

Electricity from the Air.—The Danish scientist, Waldemar 
Poulsen, is engaged on experiments in connection with the 
discovery of a method of deriving electricity from the air. He 
nro to demonstrate his invention some time next spring. 

successful he holds that it will completely revolutionise in- 
dustry.—(Trondhjema Adresseavis, October 24th). 


Bankruptcy Proceedings. CHARLES COLTON, 111, Savoy 
Court, Strand.—Creditors met at the London Bankruptcy 
Court on November 10th before Mr. D. Williams, Official 
Receiver, under this failure, in which a receiving order 
was made on October 2th at the instance of a creditor. 
The Chairman reported that it appeared from the debtor’s 
statements that he was an American citizen and an electrical 
engineer. In 1897 he went into the employment of the 
Walker Electric Manufacturing Co., of Cleveland, Ohio, 
which concern was purchased by the Westinghouse Electric 
Manufacturing Co. in 1899, his serviecs being retained. In 
the early part of 1902 he left that company and went ‘o 
Berlin to assist in the organisation of a German electrical 
manufacturing company. He remained there until Decem- 
ber, 1902, when he came to England to take up an appoint- 
ment as export manager of the British Westinghouse Electric 
Manufacturing Co., Ltd. That appointment he held until 
December, 1917, by which time he had saved £5,000; in addi- 
tion he held an option to purchase an American investment 
for a ready fastener, which he subsequently sold to Kynoch'a, of 
Birmingham, and received £14,000. In April, 1918, he became 
interested through the then managing director of Hudson's 
Consolidated, Ltd., in the Aabada Trust, Ltd., the idea being 
to utilise the trust for floating electrical and engineering pro- 

itions. Offices were taken in September, 1918, at 61, St. 
ames’s Street, on behalf of the trust, to which the debtor 
transferred his share- holding in the Aabada Dry Battery Co, 
Ltd., together with other of his shares. He became manag- 
ing director of the Trust. and was to receive 15 per cent. of 
the net profits. The debtor purchased from Hudson's Con- 
eolidated, Ltd., 40,000 of their Aabada Trust shares at 2s. 6d. 
end sold them to friends at 5s. or 6s. each. The Stock Ex- 
change refused a quotation, with the result that the shares 
could not be sold to the public. The debtor's friends took up 


the attitude that they had been let in by him for a bad deal, 
and he consented to refund them their money, and did so, 
together with the amount put into the Trust by the petition- 
ing creditor, who promised to keep his ehares and make the . 
Trust a success. Ihat gentleman, however, asked the debtor · 
to take up his shares, and the latter agreed to do so, giving 
in return three promissory notes aggregating 43,100, and 
payable at 60 and 90 days. The debtor was unable to take 
up the promissory notes at maturity, and they represented 
the claun in the petition for the receiving order. He had : 
further stated that altogether, including the amounts returned 
to his friends, he had put £20,000 into the Trust, which was 
still carrying on business, although it was not doing much at 
present. The debtor resigned the post of managing director 
last Septeinber, but expected to be appointed general man- 
ager. It also appeared that in December, 1917, the debtor, 
jointly with a gentleman now in America, acquired an in- 
terest in a primary electric battery which they developed, the 
expenses being shared between them equally. They formed in . 
October, 1918, the Aabada Dry Battery Co., Ltd.; the debtor 
financed that сошрапу to the extent of £750, and, as pre- 
viously stated, he transferred his holding therein to the 
Aabada Trust, Ltd., last January. The company had changed 
its name to the Beta Dry Battery Co., Ltd., and three months 
ago the debtor resigned his directorship therein. Then about 
eleven months ago the debtor became managing director of 
the Comparri Wireless Control Co., Ltd. He agreed to com- 
plete the development of a wireless demonstration set, and 
also an electric piano player. The latter did not prove a com- 
mercial success, and the wireless set required for its proper 
development more attention than the debtor could give to it. 
He held no shares in that company, but estimated his loss 
over it at 41,100. No statement of affairs had yet been 
lodged, but the debtor roughly estimated his liabilities at 
£9,000, and the value of his assets had yet to be ascertained. 
He attributed his failure to loss of £5,000 by Stock Exchange : 
speculations and to his losses in connection with the Aabada 
Trust, Ltd. A resolution was passed for Mr. F. S. Salaman, 
C. A., to act as trustee and administer the estate in bank- 
ruptcy, with the assistance of a committee of inspection, but 
the Official Receiver promised to delay the application for the 
order of adjudication to give the debtor an opportunity to sub- 
mit a proposal for the consideration of the creditors. The 
bond to be given by the trustee was recommended at £500. 

C. HELLYER (A. Parker & Co.), electrical engineer and con- 
tractor, 130, Upper Richmond Road, East Sheen.—Application 
for debtor's discharge will be heard at Wandsworth on De- 
cember 8th. 


Women in the Engineering Trades.—We learn from the 
Birmingham Post that an interesting report, covering infor- 
mation received from 1,422 firms and giving valuable tables 
and statistics in regard to the employment of women in 
engineering and other trades, is issued by the Women's In- 
dustrial League, which has as its object: To secure equality 
of treatment and opportunity for employment of women." 
The report shows that 79,900 women were employed at the 
end of May, 1919, as against 245,300 during the war, and the 
letters received from the firms concerned show that they were 
highly satisfied with the work of women, and are willing ~o 
retain or reinstate theip if allowed to do so. Thus:— 

Since the armistice, the A.S.E. has insisted upon our dismissing the 
women working on armature work, because we were not employing women 
in the same room or department as formerly. We don't think the decision 
was a fair one, and we make our protest accordingly, but without avail. 

We venture to express the opinion that women’s work is infinitely better 
than men's for many branches of our work. 

We are more than pleased with the loyalty, chcerfulness, and willing 
service of the women in our employ. They are unquestionably an exampie . 
to the male labour, practically without exception. 

We intend to keep women as long as allowed, for they have given com- 
plete satisfaction and are displacing no men. 

A third of the firms who employed women for the first time 
during the war have been able to retain them on some pro- 
cesses, and а further third would be willing to keep them оп, 
but for the opposition to such & policy. Of the firms which 
had employed women in pre-war days, 67 propose to increase 
their number, jn view of the greater experience of women's 
work that they have gained. The report also gives details of 
new industries open to women віпсе the war, notably aircraft 
manufacture, in which they have obtained a high standard of 
efficiency on many processes. Another reason given a8 a 
factor militating against the retention of women is the habit 
of the Government of introducing special legislation to pro- 
tect” women workers. The Women's Industrial League is 
asking for equality of treatment," which can be the only 
solution of the problem on economic grounds as well as those 
of justice. 


F. B. I. Commissioner to Scandinavia.—The Federation 
of British Industries has appointed Mr. Montagu Villiers to act as 
its Trade Commissioner in the Scandinavian countries. Mr. Villiers 
has spent many years in the Consular Service. and lately in the 
commercial diplomatic service. Не is well known in Stockholm, 
Copenhagen and in commercial circles in Norway, and among other 
positions he held was that of British Consul at Stockholm from 
1906 to 1913. He leaves for Scandinavia on Tuesday next, and will 
make a tour of inspection, returning to England early in January 
next. He will report as to the economic conditions in Scandinavian 
countries, and later set up officea in Norway, Sweden and Denmark. 
He will be accompanied by Mr. John Pitcher, who has made a special 
study of transport and trade conditions in various countries, 
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Trade Announcements.—Messrs. I. FRANKENBURG AND 
Sons, LTD., state that in connection with their amalgamation with 
the Irwell and Eastern Rubber Oo., Ltd. (see our New Companies 
. Registered " column in last week's issue), there will be no change 
in the directorate or management of the two businesses. The new 
company will have increased capital which will facilitate 
extensions of buildings and plant, and in consequence output. 
Debts of both companies will be taken over by the new company— 
the Greengate and Irwell Rubber Co., Ltd. 

Messrs. Н. W. BUTLER & Co., of Craven House, Kingsway, 
Ұ.С. 2, have been appointed sole agents in this country for the 
products of the Locke Insulator Manufacturing Co., of Victor, N.Y., 
manufacturers of all kinds of porcelain insulators for H.T. and 
E.H.T. control, supply and distribution, and also for all the varied 
requirements of wireless working. We are informed that a large 
number of H.T, lines in America, and many in Europe, are sup- 
plied with Locke material; also that the Hydro-Electric Power 
Commission of Ontario has considerably over 1,000 miles of supply 
lines, about 80 per cent. of which are insulated with Locke 
porcelain ; and that a large part of the American Government 
wireless stations and Naval wireless stations are equipped with 
Locke insulators. 

Messrs. T. J. GRAINGER & Co. have removed to 31, Side, 
Newcastle-on-Tyne. Telephone: Central 3474." 

THE C. E. A. Co., LTD., of Diana Place, Euston Road, N. W., have 
prepared a special O.E.A. November catalogue, which they will 
forward to any purchaser on application. They are carrying 
-stooks of electrical accessories for export and other purposes. 


Belgium and German Exports.—The Belgian Govern- 
ment has issued an order which throws open the market to a large 
extent to the imports of German goods. Among the latter are 
mentioned switches, lamp sockets, batteries, and insulating tubes, 
magnets, &o. ; but lamps, wires, and cables, are excluded. At the 
same time, German goods intended for oversea countries can again 
be received in transit-trade at reduced railway rates, and also be 
cleared without any formality if sent by ship for re-shipment to 
transmarine countries. 


Catalogues and Lists.—Mxssns. C. A. VANDERVELL AND 
Co. LTD., Warple Way, Acton Vale, London, W. 8.— Illustrated 
technical booklet dealing with motor-car electric lighting and 
engine-starting equipment. Illustrated folders C and D, giving 
particulars and prices of motor-car accumulators. 

Messrs. DRAKE & GORHAM, LTD., 67, Long Acre, London, W. C. 2. 
—llustrated priced pamphlet, No. 271, dealing with tungsten 
lamps, lanterns, and reflectors. 

THE OVERSEAS ENGINEERING Co. LTD., 75, Curtain Road, 
London, E.C.—Illustrated leaflet, No. 57, describing the Overseas 
safety electric water heater. 

Messrs. BATTERIES, LTD., Redditch. — Illustrated booklet 
dealing with the NI-FE Jungner system of nickel-iron-alkaline 
accumulators. 


Messrs. Ep. BENNIS & Co., LTD., 28, Victoria Street, London, 
S. W. l.—Illustrated revised catalogue dealing with chain-grate 
mechanical stokers. 

THE GENERAL ELEcTRIO Co., LTD., 67, Queen Victoria Street, 
London, Е.С, 4.— Illustrated leaflet specifications Nos. 58 A and 
82 A, dealing respectively with ''Witton " Star-delta starters 
and Witton” auto-transformer starters for starting up squirrel- 
cage induction motors. | 

Messrs. РОРЕ'8 ELECTRIC LAMP Co., LTD., Hythe Road, Willesden, 
London, N. W. 10.—Illustrated coloured leaflet giving prices of 
" Pope" Elasta lamps. This will be supplied to contractors and 
dealers, overprinted with their names and addresses, upon application. 

Messrs. MARCLEN PUMPS, LTD., 25, Victoria Street, London, 
S. W. 1.—Ilustrated booklet dealing with acid pumps. 


The Protection of the Italian Telephone Industry.—By 
Royal decree it is &nnounoed that in placing orders for equipment 
or works for the telephone service, preference will be given, in the 
first place, to the national industry, by which is understood that 
the goods are produced in Italy, by means of Italian capital and 
labour, and using native prime materials. In the second place, 
preference will be accorded to foreign firms established in Italy 
manufacturing there the goods required, with a preponderance of 
native labour, whatever be the source of their capital, and what- 
ever their origin. Merely assembling the parts made abroad will 
not give a title to the preferences mentioned. Where tenders are 
invited native firms will enjoy a protection of 10 per cent., 
and foreign firms producing in Italy a protection of 5 per cent. 
The deoree is to be presented to the Italian Parliament in order to 
be converted into a law. 


Blackburn Eiectrical Contractors.— An endeavour is 


being made in Blackburn to resuscitate the local Association of. 


Electrical Contractors. In the past local members have had to 
travel by train to attend meetings of the district, and it is now 
thought that the Blackburn area is sufficiently large to have an 
organisation of ite own. 


Electric Postal Vans in Milan.— The Minister of Posta 
and Telegraphs has given a contract for the institution and 
working of a service of electric accumulator postal vans in Milan, 
to the newly formed Società Generale Italiana Accumulatori, 
which company, with a capital of 2,000,000 lire, proposes to extend 
ite field of operations to embrace the principal cities of Italy. 


Non-Ferrous Metal Industry Act.— The London Gazette 
sae November 18th contains a list of further licences granted under 
Act. 


| Japanese Commercial Commissioners.— H. M. Commer- 
cial etary at Yokohama writes that official plans are being 
prepared by the Japanese Government for the establishment 
of Commercial Commissioners in foreign cities to forward 
Japanese trading interests. While the Department of Agricul- 
ture and Commerce has been able, in the past, to obtain com- 
mercial reports from Japanese Consular officials such reporte 
it is stated, have proved of little use for practical purposes. 
It is, therefore, deemed advisable to establish offices of 
Japanese Commercial Commissioners in foreign lands to eerve 
Japanese traders in order to expand the country’s commercial 
power throughout the world.—Board of Trad: Journal. 


LIGHTING AND POWER NOTES. - 


Aldershot.—Loan.—A Ministry of Health inquiry was 
held last week into the application of the U.D.C. for a lean of 
£12,750 for electricity purposes, There was no opposition. 


Beddington and Wallington, — ExTENSIONS. — The 
County of London E.S. Co. has informed the U. D.C. of its inten- 
tion to lay mains through the town to a new factory being 
erected. 


Birkdale.— PRICE INCREASE.—As from September last the 
scale of charges will be :—Private houses : Lighting, 8d. per unit ; 
heating, power, &c., 24d. per unit. Business premises: Lighting. 
maximum demand system, 8d., 6d., and 4d. per unit, plus 15 per 
cent. ; heating, power, &c., 24d, per unit; special prices, 54d. per 
unit ; meter rents, 2s. 6d. per quarter. 


Birmingham. — SUPPLY RESTRICTIONS. — Owing to 
shortage of plant, the Corporation requires all new consumers to 
sign an agreement to use electricity only during specified hours, 
and to agree to a condition that power may be cut off at any time 
without notioe. 


Burley-in-Wharfedale.—WATER PowrR.—An engineer 
has offered his services to survey the district carefully on a basis of 
" No cure, no pay,” and if, after his investigations, electricity can- 
not be generated by water power at zd. per unit, he will forgo his 
fee. A Committee is considering the offer. 


Coxhoe,—Pusiic Ілонтіхо.--Тһе East Hetton and 
Trimdon Grange Collieries are willing to light the streets and 
roads in East Hetton, Quarrington Hill, Cassop, South View, and 
Kelloe, by electricity, the colliery company to lay the necessary 
cables and provide plant for £800 per annum. 


Dewsbury.— INADEQUATE SU PPLT.—Complaint of the 
inadequate supply of electricity provided by the Corporation Elec- 
tricity Committee was recently made by local business men at a 
meeting of the Dewsbury Chamber of Commerce. A member 
wrote complaining that he could not extend his business owing to 
the refusal of the Electricity Committee to supply him with power. 


„Мт. F. Rhodes said that arrangements should be made to take 


power from the Yorkshire E.P. Co. Batley Corporation had already 
made such arrangements. Alderman Chas. Brooke said that about 
40 firms were waiting for a supply of electricity. It was decided 
that a deputation should wait on the T.C. and urge that power be 
taken from the Yorkshire E.P. Co. 


Doncaster.—NEw PLAN T.— The T.C. has decided to 
install a 2,000-kw. Ljungstrom turbo-generator and а Baboook 
boiler at the electricity works. 


Dover.—MariN8 ExTENsions.—It is proposed to supply 
the South Foreland Lighthouse with electricity from the Corpora- 
tion mains, This will necessitate the laying of 5,000 of 
cable at an estimated cost of £2,400. 


Frome,.—PRicE INcREkASE.— The B. of T. has consented 
to the E.L. Co. increasing the charge for electricity for lighting to 
10d. per unit, but has refused to sanction a minimum quarterly 


charge. 
Grantham.—Prick INcREASE.— The Urban E. S. Co. 


has notified the T.O. of the following increases, to apply from 
the quarter ending December next :—An additional 18s. per quarter 
on meter rents, and on the supply by contract an increase of 2jd. 
per unit, plus the present percentage. 


Hastings. Loan.—A Ministry of Health inquiry was 
held on November 1lth into the application of the Т.О. for a 


` loan of £14,219 for an EL. scheme. There was no opposition. 


Heston and Isleworth.— LoAx.— An inquiry has been 
held by the M. of H. into the Council's application for sanotion to 
borrow £9,640 for the electricity undertaking, and the Inspector 
expressed satisfaction with the Council's bulk-supply proposal. 


Louth. — E. L. ScHEME.— The Arota Electrical Co. 
proposes to install plant, and lay cables for an E.L. supply for the 
town, and a prov, order is to be applied for, a 
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Landon. —Stepyey.—The В.С. is applying to the 
“Loe. for sanction to borrow £116,500 to defray the oost of 
a turbo-generator and two boilers, which is only part of a proposed 
scheme. It is estimated that if the whole scheme is completed, it 
; wil involve an expenditure of £534,700. 
с. SUPPLY FAILURE.- For nearly three hours on Tuesday evening 
: gertain buildings in Fleet Street were in darkness owing to a 
temporary failure of the electricity supply. 


South Africa.—MosseL Bay (САРЕ PROVINCE). — The 
2 О, is to proceed with the electric light scheme recommended by 
"Mr, Charles G. Trevett, consulting engineer, of Cape Town, at an 
estimated cost of £30,000. 

: OUDTSHOORN (CAPE PROVINCE).—The T.C. is to borrow а sum 

-f £11,000 for the purchase of a new battery and other plant. 


St. Annes.—Loan.—Application is being made for 
sanction to borrow £3,000. 


Surbiton. —PRICEs. — After an anges gation of the 
avoounta.of the E. S. Co., the U.D.C. has withdrawn its opposition 
to the company's applioation for permission to increase the 
charges for electricity. 


- Richmond (Yorks.).—E. TE SCHEME.— The T.C. is to 
pes the Gas Committee to consider the question of lighting the 
‘town by electricity, and to submit a report thereon. 


Wakefield. Loan Sancrion.—The Е.С, has received 
the sanction of the M. of H. to borrow £800 for the purchase of 
land for a new depot and transformer stat ion. 


Whitehaven.— I OAN.— Tbe T.C. has applied for a loan 
of £1,000 for electricity meters, and to extend the mains to supply 
the new municipal dwellings, \c., at a cost of £1,680. 


Willington.— E. L. ScurwE.—The U.D.C. is to ask 
.Мевагв. Stakers & Love and the Newcastle E. S. Co. if they would 
be prepared te supply electricity, and on what terms. 


Wimbledon.— PRicEs.— The T.C. has intimated that it 
is not to demand payment of a minimum charge of 13s. 4d. per 


.quarter for electricity. The charge for lighting remains at 8d. 
per unit. | "E 


TRAMWAY AND RAILWAY NOTES. 


Black Country.— Fare E INCREASE.—Fares have been 
‘increased 50 per cent.. with a minimum of 14d. They have 
advanced 200 per cent. since the war. 


Chesterfield. —ACcIDENT.—In a fog on the 10th inst., 
two tramcars collided, and several passengers were injured. 


Cork, — ELECTRIC VEHICLES. — On the subject of 
improving scavenging in the city. а report was submitted by the 
city engineer to the Health Committee embodying particulars 
‘in reapect of the introduction of electric vehicles. It was estimated 
that if electrics were used, the cost of street refuse collection and 
domeatic scavenging would be reduced by about £8,990 per 
‘annum, and it was pointed out that one electric could do the work 
of three horses and carts. mE , 


London.—L. & S.W.R.—According to the new official 


time-table just issued, the suburban electric train services will 


shortly be improved, and a number of trailer cars will be placed on 
many of the trains. 

^ LOC. FanES,—The L.C.C. tramway fares, says the Financial 
‘Times, are to be revised again within the next fortnight, 


Oldham.—Sai.t.—The arbitration proceedings in con- 
nection with the transfer and sale of the company's tramway 
system to local authorities covering the area will shortly take 
place. The Stalybridge, Hyde, Dukinfield and Mossley Joint 
Tramways and Electricity Board is taking over some portions 
of the undertaking. The joint board’s tramways have been a 
burden on the rates ever since they have been in existence. The 
original capital expenditure of £185.000 on the electricity depart- 
ment has been increased to £362.000. Since the commencement 
of supply in 1904, a sum of £110,000 has been redeemed by means 
of a sinking fund, and £22,000 has been spent out of revenue. 
The present loan debt is about £200,000, but it is estimated that 
to-day the value of the electricity undertaking is E 700, 000. The 
generating station is to be extended by 3.000 kw. to 12,000 KW. 
The erection of a new generating station, to cost something like 
£250,000, ів contemplated. 


South Lincolnshire.—Licur RAILWAY SCHEME.—À 
а ВА recently interviewed the Board of Agriculture re- 
garding the proposed light railway scheme, and strongly urged 
the desirability of adopting a broad-gauge system. A promise 
was given that the proposal should be fully considered. The scheme 
includes Holbeach Marsh railways, estimated to cost £99,000; 
Holbeach Fens, £121,000; Boston to Wrangle, £64,000; and 
Crowland, £34,000—a total of £319,000 estimated expenditure. 


Vork. NEW Rovutres.—The city engineer has been 


requested to report on the suggested routes required to complete | 


the tramway system in the !lcity. It is estimated that the total 
cost of the four extensions, including the provision of the necessary 
tramcars, will be £143,517. 


There ів а deficiency. on the workpeople's traffic on the present. 


eost of working of £2,780 per year, apart from capital charges, 


‘TELEGRAPH AND TEL TELEPHONE NOTES. 


with switchgear, L. T. D.C. panels, cables. Xv. 


Barbados. Land, says з the Т Tunis has been acqu nired 
for a cable station in Barbados by the Western Cable Oo. in oon 
nection with the lines from Brazil to Barbados, and phone, to 
New York. 

Brazil.—It is reported that the Marconi Wireless Co. 
has proposed to the Government the construction of receiving and 
transmitting stations at Rio de Janeiro and Belem, Para. 


Continental.—SpAIN.— On a number of occasions, firms 


at Barcelona have requested assistance of the American Consulate 


General in decoding commercial cablegrams received from business 

houses in the United States. Frequently the messages are in codes 

that are not on file in the Consulate, or available in Barcelona. _ 
GERMANY.—The new Germano-Swedish telephone cable has been 


laid to the Swedish coast, the end being landed on November 6th. 


This cable, in conjunction with the German coast cable, is 140 km. 
long. 

ITALY.—To aedy the notorious deficiences of tbe telephone 
service, the Government is going to systematise the services 
throughout the country, which will take three years to complete. 
There is also a scheme afoot to laya complete network of under- 
ground cables radiating from Rome in all directions, while the 
building of new central exchanges in the capital is algo to be under- 
taken. ju 

SWITZERLAND.—After five years, telephone communication was 
resumed between Switzerland and Bavaria on the 13th inst, 


Wireless Telegraphy.— The P.M.G. announces that he їв 
now prepared to consider applicatione for permission to use trans- 
mitting apparatus for experiments in wireless telegraphy. Appli- 
cants must be of British nationality. They must show that they 
have in view some definite object of scientific value or general 
public utility, and that they possess the necessary technical know- 
ledge and operative skill. It is proposed to charge small fees to 
cover clerical expenses aud the oost of inspecting the stations. 
Full particulars can be obtained from the Secretary, General Post 
‘Oftice, Е.С. 1. Permits are already being issued under simpler 


conditions for stations limited to reception. 
m p 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the кезү h indicates 
the issue of the ELEOTBICAL REVIEW in whi Official 
Notice” appeared.) j : 

OPEN. 

Aberdeen,— November 27th. Great North of Scotland 


Railway Co. Six or 12 months' supply of telegraph material: 
Stores Superintendent, 80, Guild Street. Aberdeen. 


Australia.—SyDNEy.—City Council. January ith, 1920. 
Electric Lighting Department. Outdoor H.T. switchgear (specifica- 
tion F 66); air-brake switches (specification 565). Electric Lighting 
Department, Town Hall.— Tenders. 

January 14th, 1921. N.S.W. Railways and Tramways Depart- 
ment. 70 3-phase induction motors for terminal wheat elevator." 

January 19th, 1920. Bub-station equipment (except power 
transformers). Contract No. 558.* | ; 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 


Bolton.— December 10th. Electricity Committee. k. H. r. 
switchgear for the Back-oth'-Bank generating station, (See this 
issue.) E 


Dublin. — November 26th. 
mittee. 20,000 arc-lamp carbons. 


Enniskillen.—December 1st. Sligo, Leitrim & Northern 
Counties Railway Co. 12 months' eupply of eleotric telegraph 
material. The Seoretary, Enniskillen. 


London.—L.C.C. December 9th. Overhead electrical 
equipment, low-teneion cable, and laying stoneware ducts, &o., in 
connection with the construction of the Lee and Eltham tramway. 
(November 14th.) 

Н.М. Office of Works. November 26th. 
incandescent electric lamps. 


Electricity Supply Com- 
(November l4th.) 


12 months’ supply of 
(See this issue.) 


Londonderry. — December 13th. Electricity Department. 
Two 500-K w. rotary converters with transformers, E. H. T. oubicles 
(See this iasue.) 


Manchester. — December Ist. Rivers Department. 
Supply, «c. at Davyhulme sewage works, Urmston, of three 
30-H.P., three-phase, induction motors, & Secretary of Rivers 
Department, Town Hall. 

December 24th. Electricity Committee. Specification B1: two 
25,000-KW. and two 1,000-Kw., three-phase turbo-alternators, with 
condensing plant, comprising : main turbines, main alternators, 
main condensers, air and water extraction pumps and pipework, 


A copy can be seen at the Inquiry Office of the Department of: 
Overseas Trade (Development and Intelligence), London, 
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bous-servios turbines, house-servioe alternators; Specification B3, : 
four 100.000-lb. Water-tube  beilers, 375 kb. working pressure, 
comprising : water-tube boilers, complete, steel eoonomisers, air 
heaters, induced and forced-draught plant and chimneys, flues, 
оа] chutes and ash hoppers, pipework and valves. · Specification 
B3.: coal and coke handling and conveying plant, and wagon 
tippers, comprising : coal and coke conveyors, capacity 100 tons per 
hour, wagon tippers. (November 14th.) · E 

" Merton, November 28th. · Merton and Morden U. D. G. 
Two 2-ton electrically-driven dust vana and installation of a motor 
generator at the depot. Mr. G. Jerram, engineer, Council Offices, 
Kingston Road, Merton, S. W. 19. | | 

- Newcastle-on-Tyne.—November 24th. Tyne Improve- 
went Commisaioners. Six and 12 months’ supply of incandescent 
deotrio lamps and arc lamp carbons. Mr. J. McD. Mason, general 
wsnsper and secretary, Berwick Street, Newoastle-on-Tyne. 
New Malden (Surrey).—November 25th. The Maldens 
ый Coombe U.D.O. . Two 15-B.H.P, electric motors, and two 4-inch 


` centrifugal pumps, at Kingston Vale pumping station, (November 


ich.) * CC : бо 
` Piymonth,— December 5th. Corporation. Two water- 
tube boiler; (November 14th.) ^ >- "Nu че? 
- Sowerby Bridge.—November 24th. U. D. C. Supply of 
s -h. f. p. electric motor at the sewaze disposal works, Milner 
Royd. Мт. James Eastwood, Engineer and Surveyor, Council 
South África. —JOHANNESBURG.— January 8th. Muni- 
dipal Council. Copper wire, cable insulators and steel poles 
(Contract No. 548). Specification from Town Olerk, Municipal 
Offices, Johannesburg.— B. of T. Journal. | | 
- Tynemonth.—December lst. Electricity Department. 
$500 yd., three-oore, peper-insulsted, lead-oovered, 6,600-volt 
sable; 6,500 yd., four-pair, paper-insulated, lead-oovered, telephone 
sable ; 5, 500 yd., three-core, conductor cable, (October 31st.) 
Walthamstow, — November 26th. ^ U. D. C. Electricity 


Department. Cast-iron circulating water pipes, E.H.T. and L.T. 
cable, engine room crane, (October 31st.) | 


—— 


| CLOSED. 
. Belfast. —T.C. :— 


, Btructüra! steelwork for new power station at’ the; Harbour, 459,318.— 
Ness. Ore, Watt & Co. a | 


Glasgow. Tramways Committee. Recommended: 
. Special bolts and nuts for rails.—Ibbotson Bros. & Co., Led. 
F. I. R. cables.— Liverpool Electric Cable Co., Ltd. 
. Weldless ear-brake chains.—Weldiess Chains, Ltd. 
b. c. c. wire. B. I. & Helsby Cables, Ltd. 
.. Steel pinions for 49b. armatures.— Alfred Wiseman, Ltd. 


london, — SrEPNEY. — Electricity Supply Committee. 
iwepted :— - . | : | 
1,000 н Hucknall Deep 12 slack, at 85s, 11d. per ton.— A. Blaek nan 
An e . 
Я oe Northumberland rough small coal, 45s. 1d. per ton.—W. Cory and 
n, Ltd. | 


10,000 pairs yeHow-flame aro-lamp carbone : : 
£175 


Sloan Electrical Co., Ltd. . (accepted) > 
General Electric Co., Ltd. р ы. к . 196 
W. White & Со. . "i б... 257 


Northampton, —B. of G.. ae | 
Telephones.— British Bupply Telephone Association, £47, and £14 lia. per 
| annum for upkeep. Е 
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FORTHCOMING EVENTS. 


Institution of —Friday, November 21st. At the Royal 
Society of Arta, John Street, Adelphi. At 7 p.m. Annual General Meeting. 
Paperon “The Limitations of Electric Tramways, by Mr. W. A, Tookey. 

Hectro-Rarmonic Soclety.—Friday, November 2186, At 8 p.m. At the 
: Holborn Restaurant (Venetian Chamber) Concert, Ladies’ night. 
ustitation of Mecbemical Enginegers.— Friday, November 2'st. At Storey's 
Gate, g. W. At 6 p.n. Ра on “The Present Position of Mechanical 
Mad Traction," by Mr. C. d. Conradi. 
of Civil Eagineers.—Tuesday, November 25th. At Gt. George 
Street, B. W. At 5.80 M Paper on Some Aspects of Metropolitan Road 
, end Rail Transit,’ by Mr. Н. H. Gordon. 


80 p.m. Opening meeting. 

ork of Lambert." : 

Geld Electrie Club.— Wednesday, November 26th. At the Free 
ardener's Hall. At 8 p.m. Lecture on Electricity Supply from Water 
Power in Beotland,'* by Mr. J. M. M. Munro. 

mal Soctety of Arts. — Wednesday, November 96th. At John Street. 

Mr Th ue e At 4.30 p.m. Paper on British Trade in China, by 


2: а of Electrical Engineers. Thursday November 27th. At the 
Institution of Civil Engineers, Gt. George Street, S.W. At6p.m. Paper 
Wa Carbon Arcs for Bearchlights," by Messrs. С, C. Paterson, J. W. T. 
“ash, A. K. Taylor and W. Barnett. 

^e North-Eastern Centre).— Monday, November 24th. At the Armstrong 

| 0 E Newcast-e-on-Tyne. At 7.15 p.m. ‘Lecture on Wireless Tele- 
yin the Mercantite Marine,“ by Mr. W. D. Owen. 

0 Centre). Tnesday, November 25th. At the Victoria 
cna en Pie ра, Visit of ше 5 Hn R. T. un Te 
10е of Electrical Machinery in Goods stations and Yards,’’. 
obeopened by the Presidenn. oh. 


“Tet Power Engineers" Association (Derby and District Section), 
tap November anes At the County Hotel, Marysgate, Derby. At 
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„Edinburgh Electric ‘Clab.—An: Hleotrio Club is to be 
formed at Edinburgh. This decision was reached at a meeting 
held on November 12th, when a small Committee was appointed to 
make arrangements for a syllabus, &e. It fs intended to hold leetures, 
visit works, read and discuss papers, and во on. The firat meeting 
will take place on Wednesday, Norember 26th, in the Free 
Gardener's Hall, at 8 o'clock, when Mr. J. M. M. Munro, A. M. I. C. E., 
M. I. E. E., will deliver & lecture on Electricity Supply from Water 
Power in Scotland.“ The club will havs an annual subscription of 
5s. for men and 2s. 5d. for apprentices. The temporary Committee 
consists of Meesrs. Т. S. Munnoch, D. Ferguson, and D. B.Munr$. 


Housing and Transport.—A large number of firma which 
are devoting special attention to housing. schemes are represented 
at the Public Works Exhibition in the Royal Agricultura): Hall, 
which opened yesterday. On the closing day (Nowenrber 87th), 
Dr. Addison, the Minister of Health, will address. a Honor, Don. 
ferenoe of Members and Officials of Local Authorities, wbi sh. has 
been arranged by thé Institution of Municipal and Ооџпіу 
Engineers... 8 

This Exhibition is being held &imulteneously ‘with the “Roads 
and Transport Congress and Exhibition, initiated dy the County 
Councils Association, which will be opened by Sir 1715 Geddes, 
Minister of Transport. The whole of the available space ‘has heen 
filled with a collection of exhibits of exceptional interest to local 
authorities, engineers, and architects, Both Exhibitions have been 
organised by Mr. A: F, May (managing director of the "Municip 
Agency, Ltd.), who will be remembered as the chief orgahisbr of 
the great Metropolitan War Loan campaign of 1917. „VVV 


Gi у as 

A Glasgow Exhibition,— Glasgow Corporation’s elec: 
tricity department was well represented at the Housing aud Héalth 
Exhibition, which ‘has just completed a successful session, and is 
estimated to have been visited by about half a million callers “The 
department's stand occupied 45 ft. by 20 ft. Among the principal 
items shown was a cooking range under working conditions, with a 
practical baker who demonstrated the potentialities of thd outfit, 
There were also shown oookers by Carron Co., the Falkirk fron бо., 
Jackson's, Belling's, and Premier Electric Heaters, &c.: А skilled 
operator from a vity laundry demonstrated with. the ‘electric iron, 


- and the Thor washing and ironing machines were also ghown., 


Standard makes of vacuum cleaners were exhibited in operation, 


GLASGOW CORPORATION STAND. 
| i us i oH 


Wi s — 1 
including the Imperial, Premier, and Hoover. Thera was 8 
large display of electric fires, which included representative 
designs from the Falkirk Iron Co., Carron Co., Belling, Quead, 
and  Credenda Companies. There were also shown tha 
Hedlite heater and pedestal fires by the Credenda and Ediswaw 
Companies. Water-heating appliances were stalled by the Falkirie 
Iron Co., with oalorifier sets and geyser types by the British 
Electric Trading Co. The Filbar electric water boiler for domestio 
tea making, &c., was shown for the firat time in this. apuntry. 
This apparatus gives boiling water up to two pints in half to. one 
minute. The usual variety and artistic selection of kettles coffee 
percolators, KO., as well as two show cases showing standard lamps; 
&c., were included. s d tes Eee m "ES 


The Channel Tuanel.—The Prime Minister, on the 12th 
inst., received в Parliamentary deputation, led by Sir Arthur Fell, 
M.P. which pointed out the urgent need of constructing thé 
tunnel The Premier, who gave general approval to the ‘project,’ 
said that all political objections had been removed: The Cabinet 
had recently discussed the matter, and all Ministers who Had before 
the war opposed it, were now in favour of the tunnel. The Cabinet’ 
bad asked the War Office to t & Memorandum on the sübjéeti 
on the receipt of which it would discuss the matter again, 
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Institution and Lecture Notes.—Society of Arts.— 

e arrangements for the present Session, which opened on 
Wednesday with an address by Sir H. Trueman Wood, chairman, 
on “ Science and Industry,” include the following ;— 


November 26th.—At 4.30 o'clock. H. B. Morse, LL. D., British Trade in 
ina.“ 


December 10th.—At 4.80 o'clock. Sir Oliver Lodge, Possible Sources of 
nergy.“ Я 
December 17th.—At 4.80 o'clock. Dr. W. Cramp, M.I.E.E., “ Pneumatic 


Transport.“ 
R March 15th, 28nd, 29th.—At 8 o'clock. Dr. W. Rosenhain, 


R. S., Aluminium and Its Alloys.” 
Wednesdays, January 7th and 14th.—At 8o’clock. Juvenile Lectures. 
L. Pendred, Editor Engineer, Railways and Engines.“ 
. . The following papers are to be read after Christmas :— 


A. E. Hayes, The English Language and International Trade.“ 

8. Preston, C. I. E., English Canals and Inland Waterways." 

Brigadier-General Sir H. P. Maybury, K. C. M. G., M. Inst. C. E., Road 
Transport.“ 


A Опе, C.M.G., Ministry of Labour (Training Department), Industrial 
raining." | i 
Bir Cecil Hertslet, late H.B.M. Consul-General for Belgium, ‘‘ The Ruin and 
Restoration of Belgium." 

` Lord Montagu of Beaulieu, C.8.I., “ Motor Transport in India.“ | 

Sir G. C. Buchanan, K.C.I.E., M.Inst.C.E., “The Ports of India: Their 
Administration and Development.“ 

Technical Inspection Assoclation.—An interesting paper was 
read at the Society of Arts on Friday evening, the 7th inst., 
before the above Association, by Prof. Baly, C. B. E., F. R. S. (of the 
University of Liverpool), on tho subject of The Spectroscope in 
the Scienoe of To-day," the chair being occupied by the President 
of the Association, Mr. A. H. Collinson, C.B.E., M.Inst.C.E. 

Prof. Baly dwelt upon the extreme importance of the spectro- 
&cope in all research work, giving instances of its extended use by 
astronomers, chemists, and physiciste, but the line of demarcation 
between them was so defined that very little information as to the 
work done by any one was known to either of the others. Prof. 
Baly urged the importance of the extended use of the spectroscope 
in all branches of scientific investigation, and said he believed the 
time was approaching when it would be in daily use by the com- 
mercial exponents of applied science as much as by those working 
in the realms of pure science. 

The lecture was illustrated by lantern slides, and was received 
by the members of the Association—all practical men on the 
applied side of technology—with much appreciation, some of them 
having already made use of the spectroscope for investigations in 
workshop practice. 

Institution of Electrical Engineers.—The very successful and 
largely attended opening meeting of the 1920 session of the 
Institution took place on Thursday evening, last week, at the 
Institution of Civil Engineers, Mr. C. H. Wordingham, C. B. E., 
retiring president, in tbe chair. At the conclusion of the formal 
business Mr. Wordingham presented the premiums awarded by the 
Council for papers read, and then invited Mr. Roger T. 8mich to 
t&ke the chair. Mr. W. M. Mordey proposed, and Mr. Woodhouse 
seconded, a vote of thanks to Mr. Wordingham, which was carried 
wiih acclamation. Mr. С. P. Sparks proposed. and Mr. J. S. Highfield 
seconded, a vote of thanks to Mr. Smith for his inaugural address, 
which is reported elsewhere in this issue. 

At a meeting of the NORTH-EASTERN CENTRE on the 
10th inst, Мв. W. Cross in the chair, DR. W. M. THORNTON 
lectured upon “ Electrica] Under-Water Signalling." He said that 
the problem divided itself into two parts, that of transmission, and 
that of reception, of which the more difficult was reception. 
Before the war there was no means of receiving exact signals 
under water, except by listening-trumpeta and similar devices. 
The development of microphones was largely to the credit of one 
of their members. The common form of hydrophone was & sub- 
stantial mass of metal, slightly recessed for the reception of the 
microphone, and in front was & plate of phoephor-bronze. The 
plate was shaken by the sound waves, which actuated the micro- 
phone, which in turn was connected to the telephone receiver. In 
the development of this idea, some standardisation was necessary, 
and one firm alone dealt with 35,000 of them, which showed very 
small variation between themselves. These stood quite a lot of 
rough usage, over a considerable time, There was another 
system called the magnetophone, which was more constant, but 
not so suitable for rough usage. One objection to the use of a 
portable hydrophone, was that the veasel had to be stopped to 
listen. The Germans knew all about these hydrophones, and 
fitted them upon their submarines—a number along the length of 
the craft on either side. These could be used when the boat was 
driven by motors, submerged. The lecturer also dealt with other 
modes of receiving the signals under water, mentioning the Walser 
gear, towed bodies, the Rat," the Porpoise,” the Nash fish, and 
the Lanvashire fish, the latter having three microphones. The 
simplest form of transmission was that of the pneumatic hammer 
which struck on a piece of pig-iron ia the ship's bottom, and in 
this way a message could be transmitted by means of the Morse 
code. This transmitter had a range of & few miles, but was really 
limited by the means forreception. The first electrical transmitter 
was on the Fessenden method, This was being used before 
the war in America, and was now in daily use for under-water 
signalling. It was very noisy, but very penetrating, and had a 
range of from 10 to 16 miles, and anything from 20 to 10 miles 
with amplified reception. But in war-time there was the 
objection that the method gave the whole position away. They 
wanted secrecy, and that had been obtained ; sounds had been sent 
out that could not be detected by the human ear, The frequencies 
necessary were easily obtainable by means of electricity, but it was 
not so easy to get any material to follow them, In thisconnection 
they had been able to utilise certain electrical properties of matter. 
The further purauit of this method was stopped by the Armistice, 


but he trusted that it would not be lost sight of. There was one 
disadvantage of the use of this system, which was that the use of a 
beam of sound made the search for an object in the sea like 
looking for a needle in a hay-stack. This could be avoided by 
sending out a wide diverging sound, and receiving directionally. 
Dr. Thornton gave a display of an electric device suitable for th 
purpose, and, in concluding, alluded to the leader gear by which 
& vessel in darkness, or in fog, might be guided into port by electric 
direction. Mr. C. P. Sparks, ex-President of the Institution, who 
was present, made a few remarks, especially with reference to the 
visit to Holland by some of the members. Cl 
Junlor Institution of Engineers. — The Council of the Junior Insti- 
tution of Engineers has received a petition from. Assam. signed by a 
number of engineers engaged for the most part in thetea industry, 
but also in railway and other public services, to sanction the form- 
ation of a Local Section of the Institution in that district. At an 
inaugural meeting held at Tinsukia, on September 8th, Mr. E. F. 
Heron, M.Inst.C.E., executive engineer, Lakhimpur Division, was 
elected chairman; Mr. E. L. Greenhough, agent and general 
manager, Assam Railway and Trading Co., vice-chairman ; Mr. 
J. F. Brebner, engineer and acting manager, В.І. Tea Co., Ltd., 
hon. secretary; and applications for membership were signed by 
many engineers holding responsible positions throughout Assam. 
The standard of membership has internationally been made, so as 
to ensure the acceptance only of qualified men of undoubted 
ability. 

This is the second Colonial Section of the Institution to be 
established within a year. The Local Sections now established in 
Australia and. Assam, added to the five other Local Sections in 
England, would appear to warrant a revision of the name of the 
Institution. 


West of Scotland Iron and Steel Institute.—At a meeting held 
at Glasgow, on November 14th, Mr. J. Bibby gave a lecture on 
" Electric Furnaces.” Mr. Bibby stated that over 400,000 tons of 
pig-iron were now produced annually in electric shaft furnaces, 
and plant was at present in course of construction which it was 
estimated would nearly double the present production. | 

Royal Institution.—The Juvenile Lectures will be delivered this 
Christmas by Prof. W. H. Bragg, on The World of Sound." The 
lectures will be given on the following days, at 3 o'clock ;— 

Tuesday, December 80th.—'* What is Sound? 

Thursday, January 1st.—'' Sound and Music.“ 

Saturday, January 8rd.—'' Sounds of the Town." 

Tuesday, January 6th.—'' Sounds of the Country." 

Thursday, January 8th.—'' Sounds of the Sea.“ 

Saturday, January 10th.—*'' Sound in War.“ 

Royal Soclety.— The President and Council will recommend for 
election as President at the anniversary meeting, on December Ist, 
Sir Joseph J. Thomson, O.M., Cavendish Professor of Experimental 
Physics at Cambridge. | 

Wireless Soclety of London.—The next general meeting has 
been arranged to take place at the Institution of Civil Engineers, 
Great George Street, Westminster, on Wednesday, November 26th, 
at 6 pm. After the business of the meeting, Mr. J. Soott-Taggart, 
M. O., A. M. I. E. E., will read a paper on А System for the Recep- 
tion of Continuous Waves," after which the meeting will be open 
for discussion. Mr. Scott-Taggart is head of the valve department 
of Messrs. Ediswan, Ltd. 

The Hon. Secretary of the Wireless Society, Mr. Leslie McMichael, 
notifies us of his change of address to 32, Quex Road, West Hamp- 
stead, N.W. 6, and all communications with regard to the Society 
should be во addressed after November 23rd. 


Appointments Vacant.— Assistant electrical engineer 
(£360 + £75 + 30 per cent. on salary as war bonus), for the 
Government of the Federated Malay States Electric Lighting 
Department ; business representative, for the Stoke Newington 
B.C. Electricity Department; shift engineer (79s. 6d.), for the 
Peterborough Corporation Electricity Works; laboratory attendant 
in the electrical department (18s. + 20 per cent. + war bonus), for 
the L.C.C. Hackney Institute ; chief of, the electrical engineering 
department (£250 to £300 + £110), for the Crawford Municipal 
Technical Institute, Cork; chief instructor in physica and elec- 
trical engineering (£400), for the Seddon Memorial Technical 
College, Auckland, New Zealand; meter department charge 
engineer (£5), for the Southend-on-Sea Corporation Electrical 
Supply Department; cable jointer, for the Barrow В.О. Electricity 
Department. See our advertisement pages to-day. 


Subaqueous Sound Ranging.— Sound ranging at sea by 
means of hydrophones, which proved of great value for war 
operations, will, if developed, be of great benefit to shipping under 


peace conditions. Sound-ranging stations are at present estab- 
lished at St. Margaret's Bay (Dover), Easton (Lowestoft), 
Flamborough Head, Peterhead, and Limerick. The last three, 


however, are being closed. The method, in its present state, is 
unsuitable for commercial use; it is, however, capable of great 
development. Shipping companies and others interested, with a 
view to adopting this method for assisting in ship navigation, are 
invited, says The Times, to communicate with the Admiralty by 
letter, when further details may be obtained and actual trials 
possibly arranged, 


London Traffic.—The Advisory Committee on London 
Traffic has appointed & Technical Sub-Committee of 18 members, 
divided into three sections, for special investigations, namely : Sub- 
Committee on Traffic Regulation, chairman, Lt.-Ool. С, Н. Breesey ; 
Sub-Committee on Improvement of Street Faoilities, chairman, Mr. 
J. В. Killick ; Sub-Committee on London Traffic, chairman, Sir A. 
Gibb. E 
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The New Cable Standards.—The accompanying table has 
been- issued by the Cable Makers’ Association to facilitate the 
change from the old to the new standards :— | | 


New standard. Old standard. 


2 
— — — 


No. and diameter No. and gauge or 


New nominal 


in inches of diameter in Old nominal 
ares in sq. in. wires composing inches of wires іп |. area in sq. in. 
| conductor. , conductor. І 
00010 17036 17/20 s. Ww. G. ‘0010 
0015 1/044 — = 
— — 18 „ 00018 
-= — — 322 „ 0018 
0020 3/029 „„ о 
К nec 7 = 1/25 „ 0022 
=-- 0030 3/086 3/0 „ ‘0030 
„ =. 7/23, 0031 
0030 1/064 M16 „ 0032 
| — ыра 7/22 „ 0042 
0045 7029 ia 8 
oo ae . 7/211 _., . 70049. 
0070 7/036 7/20. „ 0070 
m =. 7/19 „ 0086 
"0100 7[`044 — — — 
as Г, — 7/18 „ 0125 
0145 77052 .— , = 
а == 7117 „ 0170 
0225 7/064 7/16 „ 0221 
— n 19/18 „ . *0888 
vo "En T[14 n "0346 
0400 19/052 а Ес 
= == 1917 5„ 0459 
0600 19/064 1916 „. 0600 
0750 19/072 19/15 „ 07⁵⁰ 
— — 19/14 „ 0937 
1000 19% 083 — — 
1200 37/064 37116 „ ~ 1168 
— — 19/18 „ 1250 
1500 37/072 37/5 „ 1500 
EE ET | , 37/14 3 | 1824 
2000 37/083 37/083 in. "2000 
"2500 37/093 37/092 „ "2500 
3000 37/103 37/104 „ 3000 
4000 61/093 61/092 „ 4000 
5000 61/103 61/104 „ 5000 
6000 91/098 61/112 „ 6000 
7500 91/108 . 91/101 „ 7500 
10000 127/103 127/101 „ 10000 


fo 


Ball, which was held at the Grand Hotel, Birmingham, on the 
13th inst., proved to be a greater success than any which have 
taken place on previous occasions. No fewer than 325 guests 
assembled, many of them coming from distant parts of the country. 
Mr. G. J. Bish, the hon. seo, is to be congratulated upon the 
excellence of the arrangements, The expressions of appreciation 


which were heard on all sides augur well for the success of future 


dances. During the supper interval a presentation was made, on 
behalf of the Committee, to the eldest daughter of the chairman, 
Mr. R. A. Chattook, whose birthday happily coincided with the 
date of the ball. Mr. Archibald Joyoe's orchestra proved a very 
great attraction, and induced many of the older members of the 
electrical fraternity to compete with their younger brethren in 
treading the modern measures that are now so much the vogue. 
Many applications in exoess of the accommodation were received, 
and the Committee wishes to express its regret at the disappoint- 
ment which was incurred on this account. It hopes that next 
year applications will be made in ample time to ensure tickets 
being obtainable. 


Fatallties.—An inquest was held on Monday at South 
Bank, near Middlesbro', into the cause of death of Oswald Guest, 
aged 25, who wasin charge of an electric charger at the Cleveland 
Steelworks of Mes Bolckow, Vaughan & Co. It was stated that 
deceased, instead of stepping on to the ground to get to a switch, 
attempted to walk along a girder, slipped and fell on to wires 
charged at a voltage of 440. His hand, with which it is supposed he 
gripped the wires as he fell, was burned to the bone, and death was 
instantaneous. Mr. Hodges, electrical engineer to the firm, said it 
had been found quite impracticable to cover the wires: There was 
only a small clearance, and it was only possible to place above the 
wires a thin sheet of metal. This had been done, but there was a 
danger of the metal protection becoming dented and coming into 
contact with the live wires. Consequently, these protections had 
been removed. The matter of the danger of these open wires had 
been put before the makers with certain suggestions by the firm. 
The Coroner, in returning a verdict of Accidental death, said he 
appreciated the firm's difficulties, but at the same time he was glad 
it still had the matter in hand. ' | 

An inquiry was held at Arbroath, by Sheriff Gordon and a jury, 
into the circumstances of a fatal accident which befell Robert 
Marshall, in the employment of Messrs. James Keith & Blackman, 


Inquiry.— Makers of the * D, L. S," reflector are asked 
T. 


The Midland Ball.—The Midland Electrical Engineers’ 


Ltd. Marshall, it was stated, was standing on a ladder placed 

against an overhead electric travelling orane, replacing а rope on a 

pulley of the orane, when the crane was put in motion and moved : 
away from the ladder. The result was that Marshall fell with the 

ladder to the floor, a distance of about 22 ft., and was so seriously - 
injured about the head that he died the same day. The jury - 
added a rider to the formal verdict, to the effect that in their . 
opinion, it was a case of misjudgment on Marshall’s part, and that 
no fault could be attributed to the employers or anyone, and that 
ample precautions had been taken for aafety. кш ое А 


Hydro-Electric Power in Tasmania.—The policy of Ше. 
Government seems to be directed to building up the elec- ' 
trolytic zinc industry at Risdon, near Hobart. Power is being - 
made available cheaper there than the price the Government’ 
is understood to have asked for power from the King River. ’ 
It has been publicly stated, and not denied, that the price 
asked respecting the King River supply is £4 10s. per horse- ' 
power per annum, with conditions ef lengthy contract and a 
sinking fund for the supply of 22,000 horse-power annually. 
On the other hand, the Tasmanian Government has just 
entered into a new contract with the Electrolytic Zinc. Co. 
of Australia Pty., Ltd., for the supply of power as follows :— ' 
(1) 4,000 н.р. which is already being supplied; (2) 11,000 H.., 
to be supplied in two years; (3) 15,000 H. P., to be supplied in 
three years; (4) 5,000 н.р., at a date to be arranged. The 
most important modification of the old contract is as to price. 
The original contract fixed the price at £3 10s. per Н.Р. per 
annum for the first block, and £2 per H.P. per annum for the 
tirst and second blocks together. Ihe company has therefore 
agreed to share with the department such profits as it may 
make over and above 8 per cent. on the capital expenditure 
of its undertaking after due allowance has been made for’ 
working. expenses, amortisation, &c., by increasing the price 
for the four blocks by 2s. per н.р. per annum for each in- 
crease of 1 per cent. on the net profits above 8 per cent., and 
pro rata for any portion of 1 per cent., with a maximum in- 
crease of 10s. per H.P. per annum. This position gives such a 
decided preference over the conditions and terms said to be 
demanded from the Mount Lyell company in respect of power 
from the King River that the latter company naturally hesi- 
tates. It may be said that the company is now awaiting a 
reasonable propoeition from the Tasmanian Government, in- 
stead of the latter waiting on the company. 

It is rumoured that the laboratory experiments in connec-' 
tion with the electrolytic process are proceeding satisfactorily’ 
at Queenstown, and it may be expected that the preliminary 
investigations will soon be finalised. i 


The Energy Component in Industry — The degree to: 
which energy in any of its varied forms now enters into the pro- 
duction of a raw material or into the manufacture of a finished 
product measures the extent to which man, through the tse 
of his intelligence, has succeeded in obtaining the assistance’ 
of natural forces. The purpose of an article in the Electrical: 
World of September 20th, is to show the relation between the 
quantity and value of energy used and the other elements 
that go to form industrial products, and to show the extent’ 
to which the energy used is in the form of electric power. 
The statistical information relied upon relates to production’ 
in 1914, and about 275,000 plants were actually covered by the 
investigation, ali important industrial establishments being 
included. 

The various branches of manufacturing employed in 1914 
8,263,000 persons, utilised over 22,000,000 н.р., and turned’ 
out products valued at over $24,000,000,000. In comparison 
with the year 1909 there was an increase in number of wage 
earners of 6.4 per cent., while the value of products increased 
17.8 per cent. Primary power (all power that was primary 
from the standpoint of the manufacturing establishment 
using it) increased about 90.7 per cent. during the five-year 
period, although the advance in the cost of energy was only' 
17 per cent. The primary H.P. installed increased during the 
same period from 2.8 to 3.9 for each wage earner employed. 
The cost of fuel and power, on the other hand, decreased from 
$30.60 to $29.50 for each H.P. of primary power installed. The 
average annual wage for the industries represented increased 
from $517 to $570. Thus a 20 per cent. increase in power 
equipment was accompanied by a 10 per cent. increase in the 
average wage, and by a 3 per cent. decrease in the average 
cost of energy per H.P. These figures cover a period of normal 


industrial development in the United States. In the year 


1914 industry was not yet greatly stimulated by the European 
war, and comparisons with 1909 may, therefore, be accepted 
as free from highly abnormal influences, and are significant 
of the normal tendencies of the use of power in industry. In 
1909 for 18,675,946 H.P. of primary power there was installed. 
4,817,140 н.р. of electric motors, while in 1914 these figures 
had increased to 22,547,574 н.г. and 8,847,622 H. p. respectively. 
Expressing the conditions in another way, in 1909 25.8 per 
cent. of manufacturing power was electrified, while in 1914 
the ratio was 39.3 per cent., an increase of 84 per cent. in 
motor installation, and of 52 per cent. in degree of electrifica- 
tion. Further, in 1909 36.3 per cent. of the motors were driven 
by purchased energy, while in 1914 the proportion had in- 
creased to 44.2 per cent. This growth of the use of electricity 
may well explain the decrease in energy cost, although the 
statistics are not sufficiently detailed to establish a direct 
relationship. „ | 
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„ве Registration of. Civil Englncers.—The Council of 


the-Insttution of Civil Engineers has announced that the 
members generally have, by а very great majority, intimated 
their Approval of the proposal which was placed before the 
Imstitu$jion in July, that steps should be taken to obtain 
statutory powers to regulate and establish registration for the 
civil - engineering profession. Accordingly the Council has 
resolved te introduce а Bill in the next Session of Parlia- 
ment with a view to effect this object. | 
The preparation of the Bill has engaged the most careful 
consideration of the Council, not, only as regards its effect in 


— 


the public interest and that of the members of the Institution, . 


but also in relation to the interests of the various important 
efigineering societies, and of persons now engaged in civil 
engineering practice who may not, be connected. with any such 
societies, In the consideration of these matters, due atten- 
tion. has been paid to the opinions and observations which 
have been communicated to the Institution by the members. 


The principal provisions of the Bul cover the following 


8; — 

y Civil Engineer" is meant a person competent in the 
Re in the Royal Charter of the Institution of 1823, 
and its subsequent .developinent through the advance of 
ecience. The register as first established would contain (a) all 
сас members of the Institution of Civil Engineers and 
of the Institution of Civil Engineers of Ireland; and (b) other 
persons who are engaged as civil engineers and are members 
of important engineering societies, or who, although not mem- 
bers of such societies, have been engaged in civil engineering 
кше for а substantial period. There would be a time 
imit for the application of these conditions to the forma- 
tion of the register. For the purpose of determining the 
eligibility af individuals comprised in the group (b), a tri- 
dun 8 „ upon which the important engi- 
neering. societies wou uly represented and 
Which the interests nne pene die 
would be safeguarded. У | 
After registration has been established on these lines, it is 
intended that the general conditions which have been or 
may be laid down by the Institution of Civil Engineers as 
applying to its corporate membership should be required as a 
qualification for adinission to the register of civil engineers, 


of their members who are civil engineers 


It is sought to reserve the use of the title Civil Engineer 


for persons ао registered, and to prohibit unregistered persons 
from assuming that title. It is not intended to limit the 
register to corporate members of the Institution, and the re- 
strictions placed on the exercise of civil engineering functions 
are very limited; whilst the rights of any person to use the 
authorised title of any society of which he may be a member 
are, of course, not interfered with. 

4 


“Mine Explosions.— During a snow storm with 
thunder last week at Dalton. in-Furness, lightning followed 
the winding rope down the shaft of a mine 
ke ш . | pi for 200 yards, 
pıt was knocked down unconscious, and a boy temporaril 
lost the use of his legs. The last report of th Chief ind 
spector of Mines in India contains an account of a remarkable 
explosion of fire-damp caused by a discharge of lightning in 

. new shaft. at the Sitalpur coal mine, belonging to the 


and ran along 
A man at the top of the 


ngal Coal Co. The explosion occurred during a thunder-. 


storui, and the evidence showed that a flash of lightning had, 
to all appearances, passed down the shaft causing disruptive 
discharges at certain points between the guides and the wind- 
Ing rope, rending the latter at two places situated respectively 
228 ft. and 273 ft. from the surface. The distance between 
the winding rope and the side of the shaft was 5 ft. 4 in., 
Indicating a spark gap of this width, and an intensitv of dis- 
charge which could not fail to ignite the explosive mixture of 
gas and air known to be present in the shaft. There is appar- 
ently no limit m the vines of lightning, and the occur- 
rence, rare as it is, is of interest as indicatin sibilities. 
According to the Colliery Guardian, in 1915 МЕ Percy des- 
cribed in a paper read before the Société de l'Industrie 
оне ов оша m character to the above. 
| & paper, read by Mr. W. A. Douglas Rudge before the 
Royal Society of London, it was shown that Шошо raising 
of a dust cloud produces a large amount of electricity, the 
sign of which depends upon the material used. Generally, 
acid particles become positively and basic particles negatively 
electrified. Previously, in 1901, Hesehus had shown in 
Russia that pieces of the same material when rubbed together 
ine electrically charged with the same sign, while the 
dust abraded in the process receives a charge of an opposite 
sign. These charges are sufficiently persistent to be measur- 
able with a suitable electroscope. Thus a puff of air contain- 
ing б X 10° gr. of dust of mercuric sulphide gave a charge 
to a collector of several volts; while a centigram of corn- 
flour, blown into а large room, charged the air to an extent 
which raised the charge on a collector to a potential of 20 
volts, and the effect persisted for some time. In the course 
of the investigation in connection with the Minnie pit in- 
quiry recently concluded, evidence was given as to the be- 
haviour, of the roof of the Bullhurst seam, which by rubbing 


under earth strain in the roof and also by falling upon similar 


pieces on the floor, developed flares and flashes which seem 
to uiffer from ordinary friction sparks, and were referred to 
by Dr. Wheeler in his evidence as frictional electricity sparks.. 
There i$ no reason to doubt the evidence of eye-witnesees 


regarding the character of tha sparks seen at the Minme pit. . 
The length of flame alone seeing to preclude the idea of mere 
frictional sparks, and if in tact they were electrical, a tem- 
perature exceeding the ignition- teinperature of methane 
iught easily be reached. x F 

in this connection the Collicry Guardian recalls the circum- 
stances of the explosion at the Muaindy pit, Glamorganshire, 
in 1896, where & ваг explanation seeius to be sumcient to 
account for the occurrence, a8 also in the case of the Bellevue 
explosion, Alberta, occurring at intervals between 1910 and 
1911, some of which took piace when nobody was in the pit. 
‘bese were investigated by Mr. J. T. Stirling and Sir John 
Cadman, and are believed to have been due to sparks pro- 
duced by falling stones. Experiments showed that the hard 
&liceous roof gave a brilliant display of sparks on falling, 
and when struck with a hammer the surface of percussion 
glowed red hot for an instant, owing probably to the ignition 
of bituminous matter in the stone. ‘Lhe sparks obtained by 
friction of one stone upon another could be made to ignite 
coal gas, а result whicn has not yet been obtained at the 
Minnie pit. | | 


“Safety First“ Methods.— Every year thousands of lives 
are lost, tens of thousands of casualties occur, and millions 
of pounds are wasted, through industrial accidents. Yet, 
though this hideous wastage ot blood and treasure continues 
in ever swelling volume, employers and workers alike do little 
to amend the situation. Either they regard accidents as 
inevitable, like the tides and seasons, or they are sceptical 
as to the value of remedies that lie within their grasp. . 

Experience shows that accidents are not inevitable, and 
that they can be prevented by the use of Safety First 
methods and practices. In 1916 deaths and injuries were 
reduced 47 and 46 per cent. respectively on all railways in 
the United States, as a result of the use of Safety First 
snethods. | 

An important metropolitan company, during the past five 
years, reduced accidents by 70.9 per cent., and compensation 
claims by 57 per cent. A large firm in the North of England 
in & single year reduced the number of accidents in its worke 
more than 50 per cent. s | 

But apart from the question of human life, which must 
ever remain the paramount consideration, the employer has 
every incentive that self interest can supply, to adopt the 
Safety First creed. Accident prevention pays. Тһе 
United States Steel Corporation, in the nine years ended 1915, 
saved 14,067 employés from death and injury, and after de- 
ducting expenditure on, Safety First propaganda, was 
millions of dollars to the good. 

Premiums paid by British firms which have tried Safety 
First °’ methods, have been reduced in respect of employers’ 
liability and workmen's compensation by nearly 50 per cent. 

Dr. Zacker, the Director of the Imperial Bureau of Statistics 
in Berlin, has stated that the amount of money saved annually 
in Germany by attention to Safety First, and to health of 
employés, extends to one thousand million marks, that is, to 
60 ee pounds. A similar saving can be effected in Eng-. 
land. | 

The British Industrial“ Safety First ” Association is work- 
ing a silent revolution in the commercial hfe of this country. 


Backed by six Government departments, and supported by- 


leading employers and trade unions, it strikes a human note, 
to which representatives of Capital and Labour are proving’ 
responsive and sympathetic. It forms a point of contact be- 
tween employer and worker. They meet on Safety First 
Committees, and learn to know and understand each other. 
A prominent manufacturer said that he would consider every 
penny expended on safety work had been well spent, even 
if a single life had not been saved, or an accident prevented, 
because of the good feeling which had been engendered as 
a result of Safety First conferences between his employéa 
and himself. | | | 
Тһе work of the Brit. Ind. Safety First” Association 
needs no better commendation. Its address is 47, Fleet Street, 
E.C. | E. 
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OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, ` 


Central Station and Tramway Officials.—Southampton 
T.C. has appointed Mr, Howat, power station superinten- 
dent, as chief assistant to the electrical engineer at a salary 
of £425 a year, and Mr. Hooper as power station superinten- 
dent at £300 a year. 

Mr. L. Опллтт, station superintendent at the Whitehaven 
Corporation Electricity Works, has resigned. | 

A gathering to welcome home a further 75 men who had 
returned from the Forces was held by the Birmingham Elec- 
tric Supply Department on Saturday last. Мг. E. J. 
Jennings, secretary to the department, presided at a dinner 
and concert, in the absence of Mr. R. A. Chattock, through 
indisposition. Major Taylor and Lance-Corporal Devaney re: 
sponded on behalf of the men. ИЕ 2 


a 
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. General.—Amid the customary ceremony and in the pre- 


‘sence of a crowded. Council Chamber, Ald. ALEX. SINCLAIR, 


"chairman, Swansea Corporation Electricity Committee, was 


‘duly installed Mayor on November 10th. 


| A number of 
speeches were delivered, referring to the great services ren- 


` dered by him to the electricity undertaking and in many 


public capacities during his 33 years in Swansea and 22 years 
as a member of the Council. The new Mayor, in returning 
thanks, said in regard to the aftermath of the war that he 
already saw a silver lining to the clouds. 

The annual staff dinner of the Swansea Corporation Electri- 
city Department took place at the Hotel Camson on Thursday 
last week, when the Mayor (Ald. Alex. Sinclair) was the guest 
of the evening, and came in for a rousing reception upon his 
presence at the first social function since taking office as Chief 
Magistrate. Не was supported by Mr. J. W. Burr (borough 
electrical engineer) and several members of the Corporation. 
The Borough Electrical Engineer presided, and after dinner 
proposed the toast f The Committee," coupling with it the 
name of the Mayor. On behalf of the department, he con- 
gratulated the Mayor upon his election, and said that the 
Mayor, as chairman of committee, had seen the department 
grow from infantile into lusty proportions. The policy 
adopted in Swansea had always been a progressive one. The 


toast was honoured amid much enthusiasm. The Mayor, in 


responding, spoke of the splendid work of the department 
for several years past, and said its success was primarily 
due to the loyalty and co-operation of the staff and men. 
Other toasts included Members returned from service.“ 


At the meeting of the Marylebone Borough Council, on No- 


vember 10th, Mr. Duxcan Watson (of the firm of Duncan 


Mr. G. C. Reep has recently left the employment of the 
Sunderland Forge and Engineering Co., Ltd., after 20 years’ 
service, the latter half as manager of the installation depart- 
ment, where he had charge of all installation work in the 
United Kingdom and abroad. On October 25th Mr. Reed 
was presented with а cut-glass and silver flower vase by the 
inside staff and officials. On the evening of the same 
day the workmen and assistants of his department 


gave a dinner in his honour, and presented him with 


а gold watch and chain. Mr. Reed has started in business 


=- sentative for Messrs. Ferguson Pailin, Ltd. Mr. 


: "adviser to the Controller of Coa 


on his own account as George C. Reed & Co. at 27, Frederick 
Btreet, Sunderland, where he will specialise more particularly 
in electrical installation for ships, also the fitting out of ship- 


` yards, factories generally, sub-stations, and the carrying out 


of high-class house installations. He desires to 1eceive price 
lists and catalogues of D.c. generating sets from 1-30 Kw. out- 
put, steam, oil or petrol driven, and of all classes of installa- 


| tion material. 


- Mr. 8. Е, PaLMER, who was for a number of years experi- 


mental engineer to Ferranti, Ltd., has severed his connection 


with his company, and has been appointed Australian repre- 
Palmer 
sailed on the ss. Ormonde for Sydney, where he will open up 
a central office. | 

Mr. H. K. Beate has been appointed chairman of the Bir- 
mingham Electric Supply Committee in place of Mr. J. B. 
Burman, who was not elected at the recent municipal elec- 
tion, Mr. Beale has been a member of that committee for 
several years. He is a eolicitor and & member of the firm of 


. Messrs, Beale & Co. 


Councillor W. Perks, J.P., director of the Oswestry Elec- 


trical Co., Ltd., has been elected Mayor-of the borough. 


Glasgow T.C. has elected ex-Bailies KENNEDY and SADLER 
eonvener and eub-convener respectively of the Electricity 
Committee, with ex-Bailie KELLY and Bailie M'WIRR con- 


- vener and sub-convener of the Tramways Committee. 


Captain J. Youna, Tyne Electrical. Engineers, has been 
seconded for service with the R.A.F. Lieut. R. G. PickiNG, 
Kent Fortress Engineers (Electric Lights Company) has relin- 
quished his commission owing to his health, suffering from 
wounds received in action in France. Lieut. F. J. ADEN- 
porFF, M.C., Tyne Electrical Engineers, has been restored o 
the establishment of his regiment, of which he was a super- 
numerary officer whilst employed regimentally. 


Mr. H. NicHoLsoN, B.Sc., who із at present working under 


the Ministry of Munitions, has been appointed to the vacant 


lectureship in Faraday House Electrical Engineering College. 


Mr. Percy E. Rycrort has resigned his position as technical 
( Mines. in order to take up 
an important appointment with Messrs. Babcock & Wilcox. 


After five years on military service, Mr. J. WAYNE-MORGAN, 


M.I.E.E., has re-started his practice as a consulting engineer 


at 5, Pembroke Terrace, Cardiff. 


Dr. R. Н. Pickard, D. Sc., Ph. D., F. R. S., bus been ap- 
pointed Principal of the Battersea Polytechnic. Dr. Pickard 
has been pri.cipal of the Municipal Technical School, Black- 
burn, since 1908, and has been for some years consulting 
chemist to the Corporation of Blackburn and the Blackburn 

Employers’ Association. He has done much for the 


. Co., has joined the sales staff of Messrs. Ferranti, Ltd., 


dated October 8th, 1919. 
. 3e. 9d. per share paid in cash and 5s. per share considered as paid on the 


paid; 22.357 considered ae paid. Mortgages and charges: 41,900. 


= 


advancement of chemical knowledge by the publication of the 
results of his researches in the transactions of various 

societies. During the war his services as & research chemist 
were given voluntarily to the Explosives Supply and Chemical 


Warfare Committee of the Ministry of Munitions. 


Captain Е. H. Masters, O.B.E., A. M. I. E. E., Lóndon Elec- 
trical Engineers, has vacated the appointment of. adjutant 
as frorn the Ist ult. a. NN E ts, 

The King has been pleased to confer upon Major W. M. 
Buck, Tyne Electrical Engineers, the Territorial decoration. 

Warrant Electrician A. W. JANE has been appointed to 
H.M.S. Diligence on commissioning. Sep QUE 

Mr. S. Н. Ricuarps, late of the Calcutta еп е Sap 

ollin- 
wood, as sales engineer for the South of England. . и. 

Obituary.— MR. S. Fortescut.—The death has occurred at 
the age of 39 years of Mr. S. Fortescue, for some years a mem- 
ber of the staff of the electricity department of the Southend- 
on-Sea Corporation. | i j ' 

It is reported in the Press that Dr. JOHN AITKEN has passed 
away at Falkirk. He was an intimate friend of the late Lord 
Kelvin, and was himself a distinguished scientist. Among 
other things, he was the inventor of instruments for counting 
dust particles in the air, &c., and he received honours from 
a number of scientific societies. 

Oaptain Н. Grecory.—The death has occurred at That 
Heath, St. Helens, from pneumonia, of Captain Herbert 
Gregory, for many years a member of the staff of the British 
Insulated and Helsby Cables Co., Ltd., and secretary of the 
Electric Supply Co., of Victoria, btd. He served in France 
with the Machine Gun Corps, and on being demobilised was 
Appointed secretary of the Electric Supply Co. of Victoris, 


NEW COMPANIES REGISTERED. 


— —— 


Midland Arc Electric Welding Co., Ltd. (160, 429).— Pri- 
vate company. Registered November 8th. Capital, 410,000 in EI shares. 
Objects: To take over the business of electric welders and boiler repairers 
carried on by L. Falconer and P..H. Rich at Mansfield, Notts, as '' The 
Midland Arc Welding Co.“ The subscribers (each with one share) are: P. 
H. Rich, Buckingham Road, Woodthorpe, Nottingham, engineer; J. Falconer, 
10, King Edward Avenue, Mansfield, engineer. The first directors аге: Н. 
Н. Bradfield, 3, Chestnut Grove, Nottingham; J. Falconer, P. H. Rich, and 
R. W. Smith, Westholme, Hessle, Hull. The said R. W. Smith is permanent 
subject to holding 1,000 shares. Qualification, 100 shares. Secretary ; W. G. 
Milton. Registered office: Bishops Chambers, West Gate, Mansfield, Notts. 


Guppy & Lloyd, Ltd. (160,508).—Private company. Re- 
gistered November 12th. Capital. 21,000 in £1 shares. Objects: To carry on 
the business of electrical, mechanical, and general engineers, &c. The sub- 
scribers (each with one share are): C. Guppy, 43, Vernon Street, Leigh, elec- 
trical engineer; G. E. Lloyd, 9, Buck Street, Leigh, Lancs., electrical engi- 
neer. The first directors are: C. Guppy and G. E. Lloyd. Secretary: C. 
Guppy. Solicitor: C. Crowther. 


Ampere Electrical Engineering and Plating Co., Ltd. 
(160,499).—Private company. Registered November 12th. Capital, £3,000 in 
£l shares. Objects: To take over the business of electrical engineers and 
cycle agents oarried on by S. E. Cultham and A. Т. L. Steedham at 41, 
Victoria Terrace, South Shields, as the Empire Electrical Engineers. The 
subscribers (each with one share) are: S. E. Cultham, 21, Victoria Terrace, 
South Shields, electrical engineer; A. T. Steedham, 34, Robinson Street, 
South Shields, electrician. The first directors are: S. E. Cultham and A. T. 
L. Steedham (both permanent). Qualification, £200. Registered office: 21, 


Victoria Terrace, South Shields. "M 
Primary Electrical Engineering Co., Ltd. (100,531).— 
th. Capital, £1,000 in £1 shares. 


Private company. Registered November 12 

To carry on business as indicated by the title. "Ihe subscribers (each with 
one share) are: W. Baxter, 115, Limeside Road, Hollinwood, electrical engi- 
neer; J. Hill, 48, Beeston Street, Harpurhey, Manchester, engineer; W. Ogden, 
11, Victor Street, Holiinwood, engineer; J. Smith, Ash Grove, Hollinwood, 
mining engineer; J. Taylor, 19, Collin Croft, Hollinwood, coal merchant. The 
first directors are: W. Baxter, J. Hill, W. Ogden, J. Smith, and J. Taylor. 
Qualification, £100. Registered office: Victoria Mill, off Hollins Road, Hollin- 
wood, Oldham. . : = P wx 


Lancashire Ordnance Accessories Co., Ltd. (160,425).— 
Registered November 8th. Capital, £200,000 in £1 shares. To acquire cer- 
tain lands and buildings at Heaton Norris formerly occupied by the Lanca- 
shire Dynamo & Motor Co., Ltd., in the name of the Lancashire Ordnance 
and Accessories Co., and certain machinery and stock-in-trade therein, and 
also the rights of working certain patents relating to improvements in roller 
bearings, to carry on the business of manufacturers of and dealers in patent 
roller bearings, stampings, motor-car and general enginecring components, 
shells, cartridges, guns, cifles, tanks, armoured cars, munitions, &c.; and to 
enter into agreements (1) with the Lancashire Dynamo & Motor Co., Ltd., (3) 
with the Chain Roller Bearing Co., Ltd., and (3) with J. R. Garner, securing 
his services as managing director. Minimum cash subscription, 20 per cent. 
of the shares cffered to the public. The first directors are: — N. Kilvert, H. 
V. Kilvert, A. pone. J. C. Hoyle, W. Hopwood, G. L. Hardcastle, and 
J. R. Garner. Qualification, £2,000. Remuneration, £100 each per annum, 
free of income-tax, Registered office: Georges Road, Heaton Norris, near 
Manchester. i М 


OFFICIAL RETURNS OP BLECTRICAL `` 
compAN IRS. 


- 


W. R. Sykes Interlocking Signal Co., 1,44. (93,078).— 
Capital, £50,000 in 87,500 '* A ” and 13,500 B“ shares of 10e. each; Return 
49.297 ' A and 19,500 “B” shares taken up. 


"AU 10s. per share credited as paid on the B." Mortgages and charges; 


£12,721. 
White, Jacoby & Co., Ltd. (52,494).—Capital, £4,000 n 
£1 shares. Return dated September 15th, 1919. 


All shares taken up. ~ 81,648 


X:0 ate Sah 


— 


662 


THE ELECTRICAL: REVIEW. [Vol вв. wo. 2,191, Novuszn 21, 1919. 


CITY NOTES. 


i Mr. Godfrey Isaacs, presiding at the. 
Marconi's extraordinary general meeting, held on 
Wireless Tele- November 13th, moved the increase of the 
graph Co., Ltd. capital to £3,000,000 by the creation of 
1,900,000 additional ordinary shares. He 
said that since the meeting in August arrangements of great 
magnitude and importance had been made, for which con- 
siderable additional capital would be required. Their commit- 
ments on business und agreements already entered into in 
the East were very considerable, these alone requiring in the 
neighbourhood of one million sterling, and the arrangements 
entered into in respect of developments in South America 
would call for another million sterling. There were manv 
"more matters entailing the provision of smaller sums, which 
in the aggregate represented а nuch bigger total. Other 
business was under negotiation. The war had brought home 
to every Government and to all peoples the great necessity of 
wireless telegraph services for all purposes. France had lost 
no time in making provision for a chain of stations which 
would enable her to have thorough communication with all 
her colonies, no matter how far distant, and with all other 
parts of the world. A number of stations were being erected 
by her both in Europe and abroad for these purposes. The 
. French company, in which they were substantially interested, 
‚ were engaged in constructing these stations, and by reason 
of their close association thev were able to give the benefit. 
not onlv of their own latest inventions and patents. but also 
of all those belonging to this company. Italy, Spain. Portu- 
val. Belgium. Holland, Denmark. Sweden, and the new 
Balkan Republics were all considering or negotiating for the 
erection of long-distance independent wireless communica- 
tion. and stations of the latest tvpe would be erected in each 
of these countries. In North America a number of high- 
power stations had been erected and a large number of addi- 
tional stations were about to be built by the new American 
Radio Corporation. In South America they were building 
stations and there was considerable further work in prospect. 
The East he had already mentioned, but in addition to the 
' commitments to which he had referred. negotiations had re- 
cently been opened for additional work of considerable im- 
portance. The time was perhaps not far distant when much 
of their attention must be turned to Russia. So far as this 
" country was concerned, and its Dominions and Dependencies 
across the seas, as far as he knew beyond the announce- 
ment which had already been made by His Maiesty’s Post- 
master-General as to the stations in England and Egypt. no 
- decision had been taken. He had thought that ere this there 
anight have been a defined policy and that the large sum of 
money which had been paid to this company in damages 
and which he proposed not to touch, would have been turned 
to good account for the nation. This money could have been 
‘so usefully expended in helping towards the provision of 
better telegraphic communication with the Dominions and 
Possessions beyond the seas. Every one of us had been 
urged to do his utmost to develop the trade of the country. 
. But we were dependent upon quick communication to 
hold our own in the world's commercial competition. Yet 
what was the position to-day? We all found ourselves ham- 
регеа in our business negotiations thruogh the terrible 
delays in communicating abroad. To obtain a telegraphic 
reply from the East. one must wait two or three weeks. And 
even with the Continent it was almost useless to send tele- 
grams, for invariably they arrived after the confirmatory 
letter. It was true a six-hour wireless service was being con- 
ducted by the Post Office with Holland and Denmark, but 
either the traffic was such that the time allotted for the ser- 
vice was insufficient. or the stations which were being used 
for the purpose were of an old type and built for other pur- 
‘poses. for there had been no noticeable improvement in the 
expedition of the telegraph services. As regards the Imperial 
chain of stations something, he believed, was beine done in 
continuing the construction of the English and Egyptian 
stations, but he could not believe that the installation of an 
obsolete &evstem would be persisted in. He felt confident 
that we should not much longer lag behind. We must have 
an improved telephone service as we must have the best pos- 
sible wireless service. This country would soon wake пр 
to the necessities of the times and eventuallv would de- 
mand. and the Government would recognise that it required. 
the latest and best possible wireless chain of stations, When 
that dav came, and it might he very soon, thev proposed to 
he ready. Another field of development which would call 
for verv considerable resources was wireless telephony. Con- 
siderable progress had heen made and a great future lav 
before it. It was already assuming я practical commercial 
ehane and gave promise of an immediate extension to their 
husiness throuchout the world. After very fnll and careful 
consideration thev were of opinion that considerable canital 
. would be required in order that the comnany «рона continue 
ita progress, and have the menns of turning to full advantage 
: the opportunities of commercial business. The speaker went 
on to refer to the rale of their interest in the American com- 
pany. In renlving to questions. he stated that he would at a 
later date submit a nroposal for converting the preference 
ehares into ordinary shares. mE 


Newcastle-on-Tyne Electric Supply Co.—Shareholders 
were notified on Saturday, the 15th inst., that an extra- 
ordinary meeting of the company would be held on the 24th 
inst. to consider & resolution for the creation of additional 
capital. A new issue is necessary in order to provide funds 
to meet expenditure on the developments of the company 
now in hand. It is considered that the interests of the com- 
pany will best be served by the creation and issue of 1,500,000 
1 per cent. cumulative preference shares of £l each, ranking 
as to dividend and capital in priority to the existing preler- 
ence and ordinary shares. The issue is required to meet the 
company's existing commitments mainly incurred in 1917 and 
1918, in respect of generating plant and mains extensions, 
which, while much delayed by war conditions, are now near- 
ing completion. It is fully expected that by the end of June. 
1920, two-thirds of these extensions will be completed, and 
the whole before the end of that year. It is estimated that 
owing to its economy in coal consumption, this plant will. 
even on the basis of the present year's reduced output and of 
the present cost of coal, save at least £60,000 in working ex- 
penses during the year 1920, and over £100,000 if the new 
plant were working for the full year. The estimated eaving 
of £60,000, together with the saving of interest on bank loans, 
which would be repaid, will of themselves represent in the 
year 1920 approximately four-fifths of the amount required 
to meet the dividend on the proposed issue. In addition to 
the horse-power already connected, further demands amount- 
ing to over 86,000 н.р. have been inade upon tbe company 
and its associated companies. Having regard to these large 
demands and the greater economy in operation. the directors 
have every confidence that, after the present difficult. period 
is passed, and upon the return of inore stable conditions, the 
business and revenue of the companv will largely increase. 
with consequent advantages to the existing participating pre- 
ference and ordinary shareholders. To make provision for 
future requirements, the directors intend also to ask the 
shareholders to authorise the increase of the existing 5 per 
cent. preference and ordinary share capital by £1,000,000 each. 


Montreal Tramways Co.—The report states that from 
February 10th, 1918, to June 30th, 1919, the revenue has not 
been sufficient to meet the requirements under the new con- 
tract, the shortage being $1,364,112. of which $692,694 15 
payable to the City of Montreal when received. The gross 
income from all sources for the year amounted to $2,303.74 
and the expenses to $1,800,537, leaving a balance carried to 
the credit of the general surplus account of $503,246, which 
added to $536.579 at the credit of this account last year, 
after sundry deductions. makes a total of $1.039,818. The 
directors have authorised an issue of $4,000,000 of five per 
cent. debenture stock, to be disposed of from time to time 
as required. Of this amount $1,000,000 was sold during the 
vear. The increase in the rates of fares during the past year 


_ did not provide sufficient revenue to meet the whole of the 


company's interest allowances, and in consequence the regular 
quarterly dividends on the common stock for the year were 
deferred. A Board of Conciliation (as provided under the In- 
dustrial Disputes Act, 1907), after consideration. authorised a 
general increase in wages to all employés, effective from July 
1st, 1919, amounting approximately to $1,100.000. The Tram- 
ways Commission rendered their decision on August 99th last, 
granting a further increase in the rates of fares. which de- 
cision has been appealed from to the Quebec Public Utilities 
Commission by the City of Montreal and some of the other 
inunicipalities, and this company. 


Blackpool, St. Annes & Lytham Tramways Co., Ltd.— 
A circular issued to debenture-holders states that a pro- 
visional purchase agreement has been reached with St. Annes 
Urban Council for £185,000. This will enable the trustees to 
pay off debenture holders at par. but thev will be unable to 
nay arrears of debenture interest amounting to 30 per cent. 
They recommend debenture holders to accent the offer. AI. 
thouch no interest has been paid to shareholders, they recom- 
mend the distribution of £10,000 among the preference and 
ordinary shareholders in the proportion of 9s. for each pre- 
ference share (£1. less 2s. written off) and 1s. on each ordi- 
narv share (£l. less 4s. written off). The trustees recom- 
mend this distribution ''principally on account of the fact 
that. though they are in possession of the undertaking, thev 
cannot sell without the consent of the companv." Another 
recommendation is to distribute £5,000 among the directors, 
managers, receivers and other officers. 


Nairobi Electric Power & Lighting Co., Ltd. —Of the nex 
isane of £1 shares, 4.540 shares were allotted on November 
12th increasing the issued share capital to £39,000. The issue 
was over-applied for bv the shareholders. 


New Issue.—According to the Financial Times the directors 
of the Pernambuco Tramways and Power Co.. Ltd., offer the 
proprietors of the company an issue of £900,000 eight per 
cent. 10-vear notes at par. 


Canadian General Electric Co., Ltd.—Dividend of 2 per 
cent. for the three months ending December. 


Chloride Electric Storage Co., Ltd.—Dividend of 5 per 
cent. (actual). free of tax, on the ordinary shares. 


Stock Exchange Notice.—'l'he Committee has ordered 
the undermentioned to be officially quoted: 

Torquay Tramways Co., Ltd.—120.000 ordinary shares of 
£1 each, fully paid (Nos. 1 to 120,000). 
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_Electro-Bleach & By-Products, Ltd.—Mr. H. 1 Mac- 
kinder, M. P., presided at the meeting held last Friday at 
Man , when the proposal for increasing the capital from 
£180,000 to £480,000 (in 320,000 preference shares of £1 each 
and 320,000 ordinary shares of 10s. each) was passed. The 
Chairman, in explaining the scheme, said that if it was ap- 
proved it would crown and complete the policy which they 
had been pursuing through fair weather and foul during the 
last six years. Не said that not until the spring and summer 
of the present year were they able to realise that etliciency 
in their works that they had always intended and planned 0 
have. The money that would result from the issue would be 
used as to £35,890 to repay the sum due to the Government 
in connection with works extensions carried out to effect 
increased output for the Ministry of Munitions. In regard 
to the redemption of the whole of the outstanding deben- 
tures they wished to lift the company to the top tier of manu- 
facturing companies, and there was every prospect of their 
not being losers at all by the substitution of capital for de- 
bentures. Subject to shareholders’ approval they had been 
able to eell to an issuing house the whole of the proposed 
new issue on favourable terms—the preference for 20s. and 
the ordinary shares for 178., in each case ex the interim divi- 
dend. The share and debenture holders were to have a pre- 
ferential right to take shares at those prices if they applied 
by a given date. A fuller report of the meeting appears in 
our advertisement pages to-day. Interim dividend on the 
ordinary shares at the rate of 124 per cent. per annum, less 
tax, for the first half of 1919. 


Prospectuses.—The Greengate & Irwell Rubber Co., Ltd.— 
The lisí was to close on Monday laet in an issue of 250,000 
cumulative preference shares (74 per cent.) of £1 each at 

ar. The company (as announced in our New Companies 
gistered last week) has been formed to acquire, amal- 
amate and develop the businesses of I. Frankenburg & Sons, 
td., and the Irwell and Eastern Rubber Co., Ltd., both of 
Salford and London. The purchase consideration payable to 
the Frankenburg company 15 £481,490, as to £166,617 in cash 
and the rest in shares; £65,974 of the purchase price is in 
respect of goodwill. The purchase consideration payable to 
the Irwell company is £206,547, as to £56,350 in cash and 
the rest in shares; £54,756 of the purchase consideration is in 
respect of goodwill. 

Lancashire Ordnance Accessories Co., Ltd.—This company 
has been offering for subscription 88,000 ordinary shares of 
£1 each at par. The list was to close on Wednesday. The 
company has been formed to acquire from the Lancashire 
Dynamo and Motor Co., Ltd. (three of whose directors are on 
the board), the Heaton Norris Works of the company, and to 
carry on the business of manufacturers of patent roller bear- 
ings, stampings, and motor-car components, &c. 


London Electric Wire Co. & Smiths, Ltd.—It is proposed 
(according to the Financial Times) to convert the existing five 
per cent. preference shares into seven and a-half per cent. 
cumulative preference shares, to subdivide each of the exist- 
ing ordinary and preference shares of £5 each into five shares 
of £1 each, and to increase the capital to £1,250,000 by the 
creation of 430,000 preference and 50,000 ordinary shares of 
£1 each. It is proposed to offer 350,000 preference shares for 
public subscription at par. The matter has been before a 
shareholders’ meeting this week. 


Anglo-Argentine Tramways Co., Ltd.—With reference to 
certain rumours regarding the likelihood of arrears of first 
preference dividend being paid at an early date, the London 
manager states that the prospects of the company are depen- 
dent upon a revision of tariffs which has not yet been autho- 
rised by the authorities, and no question of payment of 
arrears of dividend is, or can be, under consideration at pre- 
sent. 


Electric Construction Co., Ltd.—Interim dividends at the 
rate of 7 per cent. per annum on the preference shares, and + 
the -rate of 6 per cent. per annum on the ordinary shares, 
both less tax. 

Richardsons, Westgarth & Co., Ltd.—A dividend of 12 


per cent., less tax, on the preference shares for two years 
ended April, 1914, is announced. 


"Armstrong, Whitworth & Co., Ltd.—A scheme has been 
advanced for increasing the capital to £11,012,500 by the 
creation of 1,500,000 new ordinary £1 shares. 


Adelaide Electric Supply Co., Ltd.—Final dividend of 7 
per cent. on the ordinary shares, free of British income-tax, 
making 12 per cent. free, for the year. 


Melbourne Electric Supply Co., Ltd.—Final dividend of 5 


cent. on the consolidated ordinary stock, free of British 


income-tax, making 10 per cent. free, for the year. 


‘Indian Electric Supply & Traction Co., Ltd.—Interim: 


dividend of 3 per cent. on the ordinary shares. 


Mirrlees, Bickerton & Day, Ltd.—A dividend of 5 per 
cent. on the ordinary shares is announced. 


British Ever-Ready Co., Ltd.—Interim dividend of 7j 
per cent. on the ordinary shares. 


STOCKS AND SHARES. i 


TUESDAY EVENING. 

THERE is no doubt as to the commotion in the money market 
having placed a salutary brake upon speculation and the 
speculative fever. Business in the Stock Exchange is nothing 
like as brisk as it was even a fortnight ago. Although the 
Bank Rate was not raised last week, the mere fact of rumour 
having toyed with an increase is quite sufficient to make this 
consideration uncomfortably present as each Thursday comes 
nearer. Stock Exchange betting is about equally divided on 
the point of a 7 per cent. Bank Rate this year. Even with the 
present minimum, the charge of 64 per cent. for loan money 
is still enough to call a halt to exuberant enterprise, and it 
has also had the effect of postponing some of the new issues 
which were on the point of being offered to the public.: Mar- 
kets hardened up to some extent on Tuesday ee and 
business began to return to the speculative areas where the 
fall had been pronounced. 

We hear that the recent issue of Edison-Swan shares was 
over-subscribed something like four times. The shares were 
strongly supported by those intimately acquainted with the 
company, and in the Stock Exchange it is quite expected that 
there will be a rise from the issue price of 21e. 6d. to 30s. in 
the comparatively near future. This, of course, is purely 
market opinion, but those who express it declare that they 
have every reason for their confidence. The allotments were 
expected to be out about the middle of this week. Siemens 
have been adversely affected by the long-expected announce- 
ment as to an arrangement with the English Electric Co. 
In some quarters a trace of disappointment is felt at the 
details, because the hope had certainly been raised that the 
English Electric Co. would buy out Siemens lock, stock and 
barrel, at a price considerably higher than the price of 298., 
at which they have recently been standing in the market. 
The present level of 28s. 3d. offers the tempting yield of 
7 1-16 per cent., free of tax. It is stated that Siemens and 
the English Electric have obtained an important contract in 
connection with further electrification on. the North-Eastern 
Railway. 

Dividends are already being discussed in the electricity 
supply market. There appears to be a pretty general idea 
that the rates will be much the same as those of the corre- 
sponding period last year. Citys, however, are expected to 

ay more, and gossip says that the company is doing exceed- 
ingly well at the present time. It is, in this connection. 
worth noticing the steady rise in the price lately. Although 
the market was cheered by the recent announcement that, 
in the Government scheme, part of a company’s undertaking 
could not be acquired without the rest, uncertainty still sur- 
rounds the main question, namely, the price at which the 
companies will be taken over. It is, perhaps, almost super- 
fluous to refer to the opposition that was raised to the idea 
of the Government's acquisition of the companies on the basis 
of the money laid out by the companies before the war. when 
materials, and everything else, were at prices very different 
from those ruling to-day. A large customer of one of the 
West-End companies rang up the office the other day and. 
asked if he was still rationed for light, and the reply was 
to the effect that rationing was still in force, but that the 
Government Department connected with it was in such a 
muddle that customers were taking little notice of the scheme. 
Moreover, it was added that before long some of the com- 
panies, at any rate. were expecting to be allowed to increase 
their customers’ allowance of current, having regard to the 
more cheerful conditions making themselves felt in reference 
to the output of coal. ; 

Brazilian stocks and shares are feeling the good effect pro- 
duced by the rise in the milreis. This latelv has been mount- 
ing at a rapid rate, and companies like the Brazilian Traction, 
for instance. cannot escape feeling the difference that the’ 
rise will make to their profits. Tractions, however, are a 
rather bad example, because, although the price is merely 
steady at 60, there is not much doing in the shares. The 
preferred stand at 92. Rio Tramway bonds have advanced 
3 to 891 for the firsts and 764 the seconds, while San Paulo 
firsts are better at 92 and the 5 per cent. perpetual con- 
eolidated debenture stock hardened a trifle in svmpathy to 78. 
The strength of the Anglo-Argentine group is pretty well 
maintained on the idea, quoted here last week, that the com- 
panv may be able to pay off arrears of dividend on the first 
preference before long. Some indeed hone that this will be 
done in Januarv, but these narticular shares are 5s. down 
on the week. British Columbia preferred. stock has improved 


n little, and investors are beginning to pay attention to the 


5 per cent. preference stock. With the successful meeting of 
competition in Vancouver, and the extra husiness that the. 
companv is bonnd to develop owing to the return of tha“ 
demobilised to the colony, the British Columbia Electric Rail- 
way should steadily return to something like its former state 
of vrosperitv. AE ЭЖЕ ' 

Underwriting arrangements have been going on thia week 
in connection with an issue of Jancashire Power and Con- 
etruction 6 per cent. preference shares at par, tax free up to 
68. in the pound. Newcastle-on-Tvne preference weakened to 
15s. 6d. and the ordinary to 18s. 6d. on news as to a big new: 
issue of capital. It is proposed to create 7 per cent. prefer- 
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THE UNIVERSITY DEGREE IN ENGINEERING: A UNIFORM STANDARD NEEDED. 


By “A UNIVERSITY LECTURER." 


Ir one searched carefully enough, one would be almost sure 
to find among the numerous writings of Mr. H. G. Wells 
the statement that the main purpose of a university is to 
make a man think. It is certain that, if Mr. Wells believes 
in the very commonly expressed idea that Almighty God 
arranged the recent conflagration in Europe for the ultimate 
benefit of mankind, then also Mr. Wells believes that the 
real benefit that will accrue to this generation and those 
that will follow lies in the stimulus provided by the 
war for our imaginations and thinking apparatus And 
most of the people who have had anything to do with the 
training of the university undergraduate will agree with 
Mr. Wells that it is the essential part of the education 
provided—this purpose of making the student think. 

Of course, we also want to accomplish something else. 
Bad as is the English system of education, it is better than 
the German system. 
the two is this—the German asks of a man what does he 
know, and the Englishman asks what does he do. The 
German possibly thinks much more, but with far less 
originality. Inthat respect his system of education reminds 
one of that prevalent for so long in China. For the Chinese 
officials learnt a great deal about good maxims, and their 
memories enabled them to write down splendid thoughts. 
Only they failed to do the things which they suggested. 
So long as they passed the official examinations, in which 
great stress was laid on the ability to write essays about 
morality and the good conduct of life, they obtained 
lucrative positions ; but disaster invariably followed if they 
tried to put these ideas into practice. It reminds the 
writer of some of his engineering students who spent many 
weary hours in the study of the higher mathematics, and who 
were told, when they got into practical work, that it was 
not safe to go outside of the covers of an engineer's pocket 
book for any ideas to be used in practice. That statement 
always checked the enthusiasm of the student. 


EDUCATING ENGINEERS. 


For 25 years the writer has been occupied, as a student 
and a teacher, in the details of engineering education. In 
most cases the courses were so arranged that the student 
entered the college at about the age of 16, after having 
matriculated. He then spent a varying period, of from 
three to five years, in acquiring the coveted degree or 
certificate, which showed—what ? It is very hard to say 
that it showed anything more than an ability to answer 
certain examination questions: or perhaps it proved that 
the owner possessed an ability for making fairly accurate 
calculations, Although, in some of the courses, it was 
essential to do drawing office and laboratory work, it is 
always very hard to eay how far such work done by the 
student results from his own thought. The instructor 


shows him what to do; or more often another student 


** gives him tips." 

Let us assume, therefore, that, in general terms, the 
university degree only gives us evidence that the student 
can answer certain examination questions. In other words, 
it proves that be learnt about (not that he has actually 
done) certain things which are embraced under the general 
heading of engineering. What is it that he really ought to 
know ? Remembering, of course, that he has only from 
three to five years in which to pass from the knowledge of 
the matriculation stage to that demanded by a Board of 
Examiners which does not want the degree to be“ cheap." 

As a student, the writer had a profound respect for the 
men who taught him the elements of engineering over that 
critical period of the five years between school and the 
serious business of earning a living. He did not realise 
then, as he does now, that, although they were very earnest 
and conscientious, yet they left untaught many things 
which they ought to have taught, although he cannot say 
that they taught anything that they ought not to have 
taught. 


For the fundamental difference of 


— — 


In after years, as a teacher, the writer used to wonder whether 
his own students were being taught the things that were 
essential to them for their after life. It was the old problem 
which other people besides engineers are now worrying about. 
It was the search after efficiency. 


THE ENGINEERING DEGREE IN LONDON, 


Aj the present time Lord Haldane does not seem to be 
quite as popular as he was come ten years ago, but it is 
only fair to remember that he did spend a great deal of his 
time, without any remuneration, as chairman of a Royal 
Commission on University Education in London, and that 
the chief purpose of his work was to improve the facilities 
in London for training applied scientists. That Com- 
mission did good work, if only because it recorded various 
definite ideas about the necessity of, and the facilities for, 
such training. It was once the privilege of the writer to 
discuss at length the problem of the training of engineers 
with Lord Haldane, and he certainly had generous ideas 
about the part which the State should play in any perfect 
scheme. Apparently the State will be much more generous 
in the fature than in the past, because of the lesson of the 
war. 

The London University degree in engineering, as it existed 
a few years ago, had its weaknesses. Particularly did it have 
one which the electrical professors were never tired of expos- 
ing. For a student could gain an engineering degree without 
passing any examination in any branch of electrical engi- 
neering. It was said that the graduate B.Sc. (Eng.) might 
pass through the mesh of the examinations without having 
to reveal any more knowledge of either a dynamo or a 
motor than the student in elementary physics has of such 
machines. 

It is as well to understand that fundamental weakness of 
the system, because reforms are in the air, and no doubt 
now that the war is over there will be changes, not only in 
administration but in the curriculum of universities and 
technical colleges. 

One great problem before the London University, so far 
as the engineering degree is concerned, is what is called the 
external degree. It offers a degree which is obtainable by 
passing examinations only. All other English Universities 
insist that certain definite lectures and classes should be 
attended by the candidate for a degree. To obtain an 
internal degree in London such courses must be taken at 
some recognised college. 

Many teachers think that the most important portion of 
the training of an engineering student is in the labora- 
tories and drawing offices. "There has been a great tendency 
to devote more and more of the student's time to such 
work, and the advantages of doing so are real. It does. 
seem to be doubtful policy for examiners to give a degree 
in engineering without being satisfied that the candidates 
have done a certain amount of experimental work. | 

The University of Birmingham insiste that the engi-. 
neering student shall attend for four years, unless he has: 
done the work of the first year's course before he enters the: 
University. Incidentally, it may be mentioned that the 
University of Birmingham used to provide— probably still 
does—excellent facilities for workshop instruction. There 
was not only a machine and fitting shop, but also a foundry, 
smiths’ shop, and a pattern shop. Other universities and 
technical colleges might, with advantage, give similar 
facilities. | 

There are two other weaknesses in the London curriculum. 
Thetime of three years i8 too short ; it should be made four 
years. And the student has too much choice concerning 
the subjects for examination. 


A SUGGESTED COURSE. 


Engineering, as taught in colleges, may be divided into 
the three broad divisions of civil, mechanical and electrical 
engineering. It is possible to give all of the students a 
common course in the first two years. | 
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The following is a rough scheme for the four years, which 
is suggested after a long experience in teaching. It was 
decided upon by the writer when he was called upon for 
advice concerning the engineering course for one of the new 
universities, 

It was completed after careful study of the many 
calendars issued by technical colleges and schools. 

The first year's course might contain lectures for 12 
hours a week, and the rest of the time could be spent in the 
laboratory or drawing office. Lectures in mathematics 
might occupy six hours; lectures in physies, three hours; 
lectures in chemistry, two hours; and an introductory 
lecture on engineering, one hour a week. Geometrical and 
machine drawing classes should be held for four hours a week ; 
the rest of the time could be equally divided between the 
workshops and the physics, and chemistry laboratories. 

In the second year, mathematics (pure and applied) 
lectures might occupy six hours a week, physics (heat and 
electricity) three hours a week, and courses on applied 
mechanics (elementary strength of materials, structures, 
machines, and hydraulics), and heat engines three hours a 
week. In the physics course, electrical measurements 
should form an important feature of the work in lectures and 
laboratory. About four hours a weex for each should be spent 
in the following work :—(2) Machine drawing; (^) applied 
mechanics laboratory; (v) physics laboratory. 

In the third year, lectures of two hours a week each 
course should be given in electro-technology, strength of 
materials, theory of machines, theory of structures, and 
heat engines. Eight hours a week drawing-office and eight 
hours a week laboratory-work is necessary. 

The aim of this third-year work is to ensure that, 
whatever particular branch of engineering the student may 
subsequently find himself in, he shall have a knowledge of 
the fundamentals of engineering. 

In the fourth year the students can reasonably hope to 
specialise in one of the three main branches of engineering, 
viz., civil, mechanical, or electrical. The mechanical and 
electrical engineering students should take about two-thirds 
of the work as a common course, for it is possible to 
specialise still more in a post-graduate course, or by practical 
experience. 


It is suggested that civil engineers can take, as their 
three fourth-year subjects (4) Surveying, (5) Advanced 
Structural Design, (c) Hydraulics, devoting about one-third 
of their time to each subject. 7 

Mechanical engineers might take (и) Design of Engines, 
Boilers, &c., (^) Mechanical Power Generation and Trans- 
mission, (с) Electrical Power Generation and Transmission. 

Electrical engineers might take (v) Design of Electrical 
Machinery, and (b) and (c) as mechanical engineers. 

In the fourth year the student can work much more 
independently, and requires fewer lectures per week, and 
more advice as to reading. | 

At the end of each year it is important to hold an exami- 
nation, and to insist that students who fail shall not proceed 
to the next year’s work. 

An important part of the training should be the visits to 
works and the meetings of the Students’ Engineering 
Society. The writer has often tried to formulate a practical 
scheme that will take into account the reading of papers 
and the ability to discuss technical subjects at the meetings 
of Students’ Engineering Societies, but he cannot see 
how it can be made to count for a degree, although it should 
do во. | 

It is often stated that a knowledge of a language other 
than the mother tongue is advisable. In the examinations 
for the London Science Degree it is essential. The onlv 
difficulty is to find space in the four years' engineering 
course. 

Practical experience cannot be included in college work, 
but of course students can be encouraged to spend their 
vacations—which are usually lengthy—in gaining such 
useful experience. 

All of the other professions—the legal, the medical, &c., 
have a recognised curriculum for the training of students, 
and it is essential for the status of professional men that 
their qualifications should be fully recognised. For that 
reason, and because of the existing divergence of training 
given in the different colleges, the suggestions to secure a 
uniform course have been made. In that way employers 
wou'd know that any B.Sc. (Eng.) had been trained along 
certain lines. "There would not be any confusion as to the 
work done by graduates from different Universities. 


THE INTERNATIONAL MOTOR-CAR EXHIBITION. 


(Continued from pags 614.) 


Arn motor snow records of attendance were broken at the 
Olympia Exhibition which closed) on the 15th inst. The 
number passing through the gates on the opening day was 
22,685, on the second day 36,155, and on the fifth day 52.108, 
the total number of people passing the turnstiles reaching 
250,591 in the eight days. ‘The King and Queen, accom- 
panied by Princess Mary, visited the show on Friday morning 
last week. 

During the short year in which motor-car manufacturers 
have had to reconstruct they have been working under abnor- 
mal conditions. Few real novelties were noticeable during 
our brief нео of the large number and variety of ex- 
hibits. The almost general adoption of self-starter and 
electric lighting outtits was a good feature; where a com- 
bined electric lighting and starting installation js fitted the 
provision of а separate magneto for ignition purposes would 
seein to be unnecessary. Out of a total of about 129 makers, 
Who in most cases each exhibited several cars, only 10 made 
use of coil ignition, but not exclusively. Except in two or 
three cases coil ignition was used on some models and mag- 
neto ignition on others. In one case ignition was by means 
of alternating current generated by the flywheel and con- 
verted to H.T. by a coil. In this case a mechanical self-starter 
was fitted, but electric lighting was used, А.С. energy being 
produced in a similar manner to that for ignition. Out of 
the total cars inspected only some 17 cases were noted where 
no self-starter was fitted, and four where mechanical self- 
starters were used, the rest being all electrical. Lastly, only 
beven cases were noted where eleetric lighting was not used. 
In the component and accessory section some 9} exhibitors 
occupled. space, of whom about 60 had electrical apparatus 
and fittings on view. 

THE HERTFORD STREET Motor Co., Ltp., 7, Hertford Street, 
Mayfair, London, №. 1, with which has been amalgamated 
the Electromobile Co., exhibited the only electric vehicle that 
was on view at the show, namely, a well-made and excellently 
finished "" Elmo“ electric landaulette as shown in fig. 1. 


introducing the 1920 model the firm points out that every part 
and accessory ds constructed throughout in England and 
asseinibled at the London works. The car, which is so simply 
handled that any competent chauffeur can safely drive it alter 
two or three lessons, seats ых persons, and is rated at 8 to 
]2 H. b. The car starts and stops without Jerking, it is noise- 
less, vapourless, and runs without vibration. It turns with- 
out reversing in narrow streets, and is most convenient for 
use In congested thoroughfares. After twenty years’ experi 
ence the inakers are able to say that the cost of upkeep and 
repair of the mechanical and electrical outfits of these carriages 
is about one-tenth of that for other types of mechanical 
traction vehicles—in other words, 5 per cent. depreciation per 
annum will probably meet the case. The frame of the chassis 
15 straight in elevation and rectangular in plan, inswept at 
the front to allow for an unusually ample steering lock, and 
Is constructed of rolled-channel steel, while the spring attach- 
ments are steel forgings riveted on. The wheel-base 1s З ft. 
9 in. and the track 4 ft. Gin. The wheels are of the normal 
artillery pattern, fitted with detachable rims and“ Dunlop ” 
pneumatic tires, 515 by 105. The Marles patent steering gear 
is embodied in the chassis. In this type of steering cams and 
rockers take the place of the customary worm and sector. 
Owing to the rolling nature of all movement connected with 
this, gear friction 1s reduced to a negligible quantity, and no 
measurable wear should be apparent for many years. The 
cams are so arranged as to give anv desired gear ratio In and 
near fast driving, i.e., straight ahead and nearly straight 
ahead positions, but towards the full lock on either side 
the ratio is considerably reduced, thus permitting any 
range of lock to be brought about bv slightly Jess than one 
complete turn of the wheel. The controller paves six forward 
speeds ranging from three to twenty miles an hour, one elec- 
tric brake. and one reverse speed. It is simple and compact; 
alternate brushes are attached to opposite rows of terminals. 
The frame-work of the controller is an aluminium casting 
bolted to the chassis with brackets. Its position 1s thus hori- 
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zontal and immediately below the floor-boards, in which is a 

trap-door giving access to the brushes and terminals. Ratchet 

mechanism is provided to prevent any lingering between the 

Positions of contact. An index plate showing the positions 

i ше speeds is mounted immediately behind Ше hand-brake 
andle. 

The motor is of 8 B. H.p. at 1,500 R.P.M. on a continuous 
load, but it can safely exert over 16 H.P. for short periods. It 
is bi-polar and series-wound, having two separate commu- 
tators connected to separate armature windings. By the 
arrangement of field castings and bobbings, magnetic joints 
are avoided and the distortion of field due to armature re- 
action 18 counteracted, resulting in & reduction of field ampere 
turns and a total suppression of sparking. The field casting 
forms a protective shell, enabling the motor to be completely 

enclosed, but at the same time rapidly dismantled. Doors give 
full access to the commutators and brushes. Morganite car- 
bon brushes are used, and the motor is fitted with ball bear- 
ings throughout. The motor is designed to receive the com- 


Fic. 1.—Tu&£ '" EMO ELECTRIC LANDAULETTE. 


bined voltage of all the cells in the battery—i.e., the entire 
battery is at all times in series. This eliminates the troubles 
arising, it is claimed, from unbalanced conditions of the 
battery, as when several sections are operated in parallel. 

The motor drives through & double train of double 
helical gearing to the differential, and thence to the hubs of 
the rear wheels by live sbafts, which revolve in an external 
tubular axle. This is stationary except for the slight radial 
movement permitted by the suspension springs carrying the 
motor. It consists of two tubes united by a cast steel gear- 
box, and extending within the road-wheel hubs, which re- 
volve on ball bearings. Their outer ends are hexagonal, and 
the drive is transmitted by dogs which slip over the shafts 
and are bolted direct on to the road wheels. The motor 
casing is continued into the gear-box, so that the entire 
driving mechanism is dust and waterproof, and can be en- 
tirely detached from the carriage by removing the spring 
clips and the pins by which the motor is suspended from the 
frame. The gear runs in oil, which is thereby distributed 
automatically through the bearings. 

Three brakes are fitted: — (I) A double-acting expansion 
brake on the hubs of the rear wheels, applied by a foot-pedal. 
Ample provision is made for adjustment on both brake rods 
and brake shoes. (2) A double-acting expansion brake in a 
drum mounted on an extension of the intermediate gear shaft 
and actuated by hand-lever. (3) An electric brake operated 
from the controller. On both the hand and foot brakes the 
electric current is broken before the brakes are applied. A 
quick-brake switch is connected with the foot-brake pedal and 
- hand-lever, so that before the brakes are applied the electric 
circuit is broken on a pair of carbon brushes, provided with 
suitable adjustment and operating in a magnetic field. This 
in addition to reducing sparking to a minimum provides for 
an easy and inexpensive method of replacement. 

An ‘Ironclad ’’ battery is employed as standard, giving 
the carriage in practice a radius of fifty miles on one charge. 
The life of the battery is apparently quite 25,000 car 
miles. Тһе car is fitted with electric lighting, a 
miliometer, an ampere-hour meter, and a combined volt and 
ammeter. An underslung battery box is used, the wooden 
box being braced by a steel framework terminating in a lug 
at each corner, which are engaged with taper pins, sliding 
in brackets on the chassis frame, and are operated from either 
side of the car by a simple screw mechanism. The body as 
shown was of a comfortable three-quarter landaulette type, 
upholstered in light hair cloth and fitted with spring mattress 
cushions, concealed front folding seats, and frameless win: 
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dows. Prospective purchasers are given a choice of (a) pur- 
chasing the car fully equipped, which involves an additional 
outlay as well as the cost of battery-charging plant, (b) adopt- 
ing the company's maintenance system on a yearly basis and 
guaranteeing a satisfactory service. The charge for this ser- 
vice is under two heads:—(1) A continuous charge accruing 
from day to day all the year round; (2) applies only to days 
upon which the car is used. 


Messrs. C. A. VANDERVELL & Co., Lrp., Warple Way, Acton 
Vale, London, W. 3, exhibited practically everything electrical 
in connection with motoring, including electric starter, dynamo 
lighting, and ignition equipment for motor vehicles of all 
descriptions; also driving lamps, accumulators, magnetos, and 
accessories. In what follows regarding the C.A.V. electric 
lighting and starting equipment, the rotation of the machine 
is taken looking at the driving or spindle end; the connec- 
tions, however, are shown as they actually appear when look- 
ing at the commutator end. Many devices have been em- 
ployed when using a standard shunt-wound dynamo for 
battery charging, to 
ensure that the ma- 
chine would give the 
correct output at 
varying speeds. Mr. 
Midgeley’s invention, 
however, confines the 
regulation of output 
to the machine itself. 
Briefly, the idea is 
this: when current is 
passing in the work- 
ing coils of the arma- 
ture, the latter be- 
comes itself an elec- 
tromagnet having a 
flux at an angle to 


the main field. This 
flux, split into two 
components, gives 
first a flux in direct 
opposition to, and 
secondly, a flux at 


right ‘angles to the 
main field. The latter 
flux is neutralised by 
the action of the 
auxiliary coils, leav- 
ing the first flux, 
which is dependent 
upon the current 
taken from the arma- 
е | ture, directly . oppos- 
ing the main field. ‘The current in the auxiliary. wind- 
ings increases with the speed of the machine, whilst that in 
the main field drops, the relation being so proportioned that 
the output at very high speeds js slightly less than maximum, 
thus preventing overheating. The design of the machine 
affords a low generating speed, enabling the driving gear ratio 
to be kept low. Commutation is good. Figs. 2 and 3 show 
the internal connections of the dynamo. | 

With the ordinary series-wound motor, which has rapid 
acceleration, gear engagement is noisy, and the full power is 
applied on the teeth before they are right home. Additional 
field windings are provided in the C.A.V. geared starter to give 
a weak field. The first part of the switch connects these 
windings, and at the same time part of the armature is short 
circuited. The effect of this is that the motor commences to 
revolve very slowly, whilst the armature also moves endwise 
slightly, due to the solenoid action of the field magnete. This 
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ensures that the sliding pinion does not stick against the top 
of a tooth. Once entered, the continued revolution of the 
armature draws the pinion right home and the further inove- 
ment of the switch applies full power, previously releasing 
the short-circuiting block. The only precaution necessary in 
operating this switch is to do so slowly. Diagrams 4, 5 and 6 
ow what takes place on switching in the starter: (1) Off 
position. The spring controlled contact is short circuitin 
that part of the armature subtended by the main brush an 
the slow running brush, but no current is passing. (2) The 
short circuit is still on, but the slow running ” coils are 
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connected to the battery, giving the initial en 
the gears, and the armature revolving slow! pulls the pinion 
right home before the power is applied. (3) The short cir- 
culting block is held out of engagement by the pressure of 
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Garvaar 


Vics. 4, 5, 6.—Starter Motor DIAGRAMS. 


the spring, while both the slow running " and ‘ power ”’ 
coils are connected to the battery in series parallel. The 
particular diagrams illustrated are those of the ZB starter, 
clockwise rotation. 

(To be continued.) 


(EES 


ELECTRIC POWER SUPPLY TO WORKS. 


AT a meeting of the Manchester Association of Engineers, 
held on October 25th, a discussion took place upon the prices 
and conditions for the supply of electrical power to works. 
It was opened by Dr. W. CRAMP, who, from the point of view 
of the consumer, eaid that in deciding whether to install 
power plant or to take power from a public eupply certain 
considerations arose which could not be expressed in terms 
of £ s. d.; for example, the advantage of concentrating atten- 
tion upon one’s own business and leaving to others the 
eolution of the problems incidental to the generation of power. 
Many trades required hot water for industrial processes, and 
steam was used under very advantageous conditions, because 
the latent heat of evaporation was largely recoverable. In 
other industries the heat given out by the processes could be 
utilised for the production of power. A public supply could 
hardly compete effectively in these circumstances, There 
were many other cases where the conditions were different; 
m considering them Dr. Cramp grouped the factors of Size, 
hours per week, and nature of load under the term load 
factor, and defined the load factor as the Board of Trade 
units actually used during the time T, divided by the 
units that would have been used had the demand been 
at the maximum during the whole of the time T. As 
exam ples of loud factors he gave: Flour mnills, 50-80 per 
cent.; cheinical works, 70-90 per cent.; machine tool works, 
12-25 per cent.; steel works, 25-40 per cent. Almost invari. 
ably the bases of the tariff was the compound charge of which 
the following example was typical:—A fixed sum of £4 per 
annum per KW. of maximum demand plus 4d. per unit 
registered by meter, the price per unit to be increased or 
decreased 0.03d. per unit for each complete shilling rise or 
fall in the price of coal above the basis price of 19s. per ton. 

minimum annual payment for a number of years. The 
price per unit was arrived at by reducing the fixed charge 
to pence, multiplying by 100, and dividing by 8,766 (the 
number of hours in a year), and dividing also by the load 
factor. The figure thus ascertained was the unit charge 
equivalent to the fixed charge. To this was added the price 
per unit as agreed and the increment on the coal clause. 
Assuming а load factor of 50 per cent., and the price of coal 
ав 308. per ton, the case he had cited would work out thus: — 


(4 x 240)/(8 766 x 0'5) + 05 + (30 — 12) x 003 
= 0722 + 0'5 + 001 = 1'26d. per unit. 

There were unaccountable variations in the relationship 
between the parts of the compound charge. For 250 xw, 
ihe fixed charge per KW. per annum was, in Rochdale £2 10s., 
Sheffield £4, liverpool £6. The charge per unit also varied, 
In Rochdale it was 0.5d., Sheffield 0.44d., Liverpool 0.454. 
The coal increment was fairly standardised, and in general 
amounted to 0.02d. to 0.03d. per unit for each shilling in- 
crease above the basic price. 

The definition of the maximum demand also varied. Some 


Supply authorities regarded it as the kilowatts corresponding . 


to the rated H.P. of all the motors installed. That was ob- 
Viously unfair as it disregarded the diversity facter. Other 


authorities used & meter which recorded the maximum over 
з varying period. On А.С. systems the maximum demand was 
sometimes taken in K.v.a., thus throwing upon the consumer 
the onus of a low-power factor. This was fair in principle, 
but not in practice, as the capital cost was not strictly pro- 
portional to the k. v.a. An allowance should be made for 
leading power factors, but this was generally refused. The 
time T, in his opinion, ought not to exceed one-quarter, 
Some authorities tapered the fixed charge inversely with the 
maximum demand. This was quite reasonable, as larger 
units cost less per xw., but sometimes under such a tariff 
it paid the consumer to lower his load factor. One corpora- 
tion also reserved the right. to increase the price per unit 
to compensate for any additional charge in the way of in- 
creased interest or an advance in wages exceeding 10 per cent. 
above the 1915 standard. As this clause was apparently to 

enforced without notice it put the consumer hopelessly 
in the hands of the department. A fair minimum for the 
consumer to guarantee was half the expected annual con- 
sumption. : | i 

At the present price of coal the following compound charge 
was about the best offered when metering on the H.T. side 
and the consumer provided his own transformer room: £1 
per KW. of maximum demand per quarter, plus 0.45d. per 
unit. With this charge the cost per unit would be: For 
load factors of 0, 100, 75, 50, 25, 124, price per unit in pence, 
0.55, 0.60, 0.67, 1.0, 1.33. | 

Could a private company compete with that? Assuming 
a load factor of 25 per cent. and a plant requiring а maxi- 
mum of 1,000 kw., it would not need a full stand-by set, 
allowing, therefore, for two Lancashire boilers, a 1.000 -K w. 
steam turbo alternator, condensing plant, stand-by lighting 
set, engine and boiler room, figures recently obtained showed 
that the cost would be about £20,000, excluding land. Allow- 
ing coal at 2 lb. per unit at 35s. per ton, he got: Annual 
charges, £2,800; coal, £3,500; labour, £650; oil, waste, stores 
and repairs, £350; total, £7,300. Units generated, 2.2 x 10°. 
Price per unit, 0.84. That compared with the Id. per unit. 
It looked as though a private plant would pay handsomely 
in that case. 

The result was still more marked where a works could. he 
driven from a steam engine, because the generator, motors 
and cable would not be required. On the other hand, in a 
small works requiring, say, 140 в.н.р., driven from an engine 
of the Garret type, the price per unit for a 25 per cent. load 
factor was as follows: Capital charges per annum, £375; 
coal, £465; labour, £250; oil, waste, stores and repairs, £150; 
total, £1,240. Units generated, 2.27 x 10°. Price per unit, 
1.84. In that case the cost of driving from the power mains 
worked out at 1.184. per unit, so that there was a small 
financial advantage. 

When it was a question of replacing existing private plant, 
a decision was more difficult. If the power plant was 
modern, usually the public supply could not compete with it 
in running cost; if it was old, the cost of replacing might 
Just furn the scale in favour of public supply. | | 

Dr. Cramp summed up his contentions thus: A public 
supply could not at present compete with a private plant in a 
new works if (1) the load factor exceeded 25 per cent. and the 
M.D. exceeded 1,000 Kw.; (2) the load factor exceeded 30 per 
cent. and the M.D. exceeded 600 KW.; (3) the load factor 
exceeded 50 per cent. and the M.D. exceeded 250 &w. In old 
works each case niust be determined on its merits. | 

In drawing up agreements а spirit of compromise must 
enter into the relations between the parties. All agreements 
for power should include reasonable terms for lighting and 
the permission to use 10 per cent. of the power units for light- 
ing was often adopted and worked well. The arbitration 
clause. should provide for reference to the president of the 
I. E. E. or his nominee, and stipulate that counsel should not, 
be employed. Coming tg the more contentious clauses, it was 
usual to stipulate that the authority should not be liable if 
force majeur, accident, strike, or lock-out ‘affected the supply ; 
in his opinion, there should also be rovision to compensate 
the consumer if the supply failed, aad in most cases it would 
be fair to extend this to cover a lock-out. The consumer's 
maximum should be reduced if the works was closed for a 
period exceeding three months, and he should be able to ter- 
minate the agreement on payinnt of a reasonable fine, pro- 
portionate to the unexpired term of the agreement. Then 
he suggested power to prevent the supply authority giving 
undue preference to favoured consumers. The Electric Light- 
ing Acts declared that consumers of like demand inust be 
similarly treated, but the term “like demand” had been 
defined as including the amount. of energy consumed, the 
expense of supplying it, the uniformity: of demand, the tine 
at which the energy was required; and it was almost incon- 
ceivable that two works existed which were alike in these four 
matters. Even if they were it would be almost impossible for 
the consumer to prove it, as the only records were in the 
hands of the supply authority. Consequently secret agree- 
ments continued to exist, perpetuating an atmosphere of 
distrust and annoyance. No man should attempt to secure 
à private advantage to the detriment of the community, and 
no communal authority should forget that it was a trustee 
for the public well-being. If this spirit prevailed secret 
agreements might vanish. He realised very fully the. respon+ 
sibility of any men who would increase the number of small 
private plant. Though they might be economically advanta- 
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geous to the individual, they could not be in the aggregate 
economical of fuel, and the fuel supply was a national asset, 
or rather a world asset; and its economic consumption was, 
therefore, a world’s interest. Я i | 
Mr. Julius Екїтн, dealing with the question from the point 
of view of the supplier, said in no other commodity did the 
capital charges pay so important a róle. Roughly, if the cost 
of a unit was one penny, a halfpenny represented the capital 
costs, which must be incurred in order to be able to furnish 
a supply, even if no actual power was taken. "This explained 
why it was customary to divide the charge into two portions, 
one covering capital expenditure and the other the cost of 
the coal and the running charges. The load factor was of 
paramount importance, and the relation between the load 
factors of the consumers and that of the station was not a 
simple one. The station stood to gain by the diversity of the 
individual demands. A consumer whose demand did not 
increase the maximum load could be supplied at a rate barely 
exceeding the cost of the coal and oil, and much under what 
uppeared to be the cost price of the energy, but only in a 
limited sense was it true that other consumers who were 
charged a much higher rate helped to pay for him. If the 
peak-load consumers did not exist, or did not take their 
maximum demand at the same time the station could do with 
less plant, and would not have sufficient of it unemployed to 
галан 6 selling cheaply to the other class. On the other hand, 
the more there were of consumers who filled up the hollows in 
the load curves the lower the price at which the company 
could.: supply the peak-load customer. The. cost of an in- 
dividual consuiner's supply—and what he ought to pay—de- 
pended only partly on his own merits; it depended also on 
the relation to the demands of others. Therefore, to make the 


load factor the only basis would be very unfair. Then the 
maximum demand in any single quarter might be much less 
than that asked for, for which the station engineer had to 


make provision. For this reason the fixed charge should be 
based on the maximum load, not on the quarterly fluctuations. 


New consumers should be compelled to give some guarantec’ 


of permanence. This was most easily done by an agreement 
to pay mterest on the capital expenditure involved for a 
certain period. The difference between а company and a 
municipality was often lost sight of. The company manager 
was appointed by the shareholders to earn as good a return 
on their money as possible, eubject to statutory limitations. 
The prices charged should be as high as possible consistent 
with not imperilling the success of the venture and securing 
additional custom. In the municipal enterprise no profit, as 
such, should be earned. The plant was put down by the 
ratepayers for their own use, and each owner-consumer should 


contribute to the common funds in accordance with what his: 


supply cost to make and deliver. If it was worked on a 
purely co-operative basis—and he saw no reason why it should 
not be—an alteration in any item of the cost of production 
was reflected in the price charged. Only sufficient profit 
should be made to provide a reserve fund to prevent too 
sudden fluctuation in price. In comparing private plant with 
the public supply, certain points in favour of the latter were 
apt to be overlooked, viz., greater reliability, greater ease 
in extending the supply of power at short notice in large or 
small increments, the fact that it was always available, and 
the better return for energy and money put into one's own 
business instead of into the verv specialised and tricky busi- 
ness of power manufacture. In estimating the cost of a 
private plant two items were often lost sight of, the cost of 
management and the rent of space and buildings. 


— — H —— —ꝛA — — 


DISCUSSION. 


Mr. Watson stated that in industrial districts lighting was 
becoming quite a small thing in comparison with power. At 
Bury out of a total output of 134 million units per annum 
only the odd half million was for lighting, the remainder was 
for industrial power and tramway load. There was no doubt 
that a private plant of small size could not compete effec- 
tively with a public supply. During the past ten years 
practically all small consumers had been swept into the net 
of the public supply undertakings. Tariffs should be stan- 
dardised on the compound method, and approximate more 
closely to one another. The simplest method was to take 
all the costs incurred except coal, and cover them by a 
standing charge per KW. The running charge should be 
for coal only. | . 

Mr. BUTTERWORTH pointed out the advantages of having a 
private plant in addition to taking power from a public 
supply. It gave the manufacturer two strings to his bow. 

Mr. Benson sajd 25 vears ago he installed plant which wae 
running to-day successfully. Still he was a great believer in 
municipal undertakings. It was right that the large con- 
sumer should have an advantage in price, seeing the benefit 
he indirectly conferred upon the small consumers. One 
important fact brought into special prominence during the 
war was the facility with which additional supplies of power 
could be obtained. Moreover, capital was readily got at a com- 
paratively low rate of interest, and could be employed for 

ting improvement. Labour should be eliminated, as far 
as. practicable, by the use of mechanical devices. 


Ir. F. WALEER, commenting on the tables quoted by Dr. . 


Cramp, suggested. that certain factors were omitted which 
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were in favour of electrical driving in comparison with steam, 
viz., increased output and better product. 

Alderman WALKER said а customer who was taking elec- 
tricity under circumstances specially favourable to the supply 
undertaking had a right to expect a special price, but it was 
difficult to explain the conditions to other кошар purchasers. 
For that reason the agreements were not made public. 


SL TE SE IS) 


MODERN STREET LIGHTING. 


Моон has already been written and said upon the subject of 
street lighting since the restrictions imposed during the war 
were removed. When war broke out street li hting by 
gas-filled tungsten lampe was still in its infancy. Since then 
great strides have been made in the manufacture of these 


amps. | 

The General Electric Co., Ltd., has not been behind in its 
efforts to produce a lantern which embodies many new quali- 
ties essential for efficient street lighting and based upon 
modern practice in this sphere. It will be seen from the 


illustrations that the ventilating and focusing devices are 
unique and the general appearance of the lantern good. 

„Тһе lantern is known as the City lantern, and is de- 
signed for use with Osram lamps (Atmos type) of any size, 
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© 
Fic. 1.—Їлонт DISTRIBUTION Curve. 


from the smallest to the largest (1,500 watts) without altera- . 
tion. The contours of the reflecting surfaces are such as to 
give the wide angle of distribution necessary for efficient 
street illumination, and are finished in white vitreous 
enamelled steel which renders cleaning easy. 

Tests carried out upon the distribution of light from these 
lanterns, 200-volt, 500 watts, by the National Physical Labora- 
tory are reproduced in fig. 1, giving a resultant illumination 
from two lanterns mounted 20 ft. above street level and 100 ft. 


—— Qi 


Fra. 2.—Secriona ELEVATION OF " CITY" LANTERN. 


apart, each lantern containing one  900-volt, 500-watt: 
lamp. To obtain this distribution of light it is essen- 
tial that the filament of the lamp should be placed in 
the correct position relative to. the reflector, and for this pur- - 
pose a special form of focusing device has been designed, 
which enables the lamp to be'adjusted quickly and withont 
the manipulation of sorews, &c. To focus the lamp it 16 only 
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necessary, after screwing it into the holder, to push it gently 
into the correct position, where it is firmly held by a spring 
rachet device. The lamp cannot work loose. 

Another feature is the ventilating device, which was de- 
signed to give the maximum flow of cool air round the lamp 
bulb and vet maintain absolute weather-proof qualities. The 
device consists of two cylinders containing slots, which are 
arranged as shown in fig. 2. By this form of ventilation hot 
alr is not trapped in the dome of the lanterns, but is given 
a free exit as it rises from the hot lamp. The resultant tem- 
perature at the neck of the bulb is found to be from 25-30 per 
cent. lower than is the case with the older type of ventilators. 
Fig. 2 gives a section of the lantern which shows the course 
of the air currents resulting from the use of this ventilator. 
The standard Сиу " lantern is supplied with clear flint 
well glasses, unless opalescent glasses are particularly re- 
quired. The globes are wired and the lip of the glass is 
covered with a special U section rubber band, which, in 
addition to making a water-tight joint between the glass and 
the lantern, guards the rim from breakage. The glass can 
be lowered for cleaning to the extent of two safety chains 
by simply loosening two milled nuta. 

The lantern is made in two patterns, the first with spun- 
steel reflector for general use, weight 213 lb., and the second 
with cast-iron reflector for use where extra weight is re- 
quired, i. c., for very exposed positions. The weight of this 
pattern is 35 lb. 


NEW BLECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit partioulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


Prescot Porcelain Insulators. 


Of late years there has been a growing tendency to use 
porcelain for insulating overhead or trolley wires. Starting 
first with the secondary insulation, Messrs. BRITISH INsv- 
LATED & HELsBY CABLES, LTp., Prescot, Lancashire, have given 
attention to the design and production of a range of fittings 
which would give an all-porcelain insulated line, and they are 
now able to supply a range of such fittings. Attention has 
been given to the necessity for simplicity and ease in erection 
and replacernent; the porcelain, vitrified throughout, 1s non- 


(з. 3.— iCELAIT? 
Fig. 3.-- PORCELAIN 
Top-COLLECTOR 
INSULATOR. 


Fig. 1.—Porcevain LINE HANGER. 
Fic. 9.— oncELAIN BRIDGE IIAN GER. 


absorbent, and its electrical efhiciencv does not, therefore, 
depend on the green glaze with which it is finished. The 
design is such that maximum weather protection is afforded 
to the steel screw. 

The method of attaching the supporting screw is similar 
to that introduced in the attachment of insulators to their 
pins in overhead transmission lines. It consists of a special 
application of tarred hemp in such a way that the hemp itself 
forms the male thread; screws so attached will support a load 
of at least 5,000 Ib., vet can be readily reinoved when desired, 
while breakages of the porcelain, due to the different co- 
efficients of expansion of the metal pin and the porcelain. are 
minimised. Studs in all cases are of galvanised forged steel, 
and the hanger and pull.off body castings are of galvanised 
malleable iron or bronze, the same materials being also used 
for the clamps of the porcelain terminating sets The design 
of insulators suitable for frog pulls and lighter pull-off wires 
is such that they do not get out of alignment when erected. 
Fig 3 shows a porcelain insulator suitable for carrying a 
trolley wire when current is collected from the top, as in 
some types of traversers or cranes. Standard 10-in. н.т. disk 
insulators for suspending ят overhead lines are also made: 
each insulator is good for 90,000 volts working with a factor 


of safety of 2.25. The flash-over voltage is 45,000 when wet 
und the approximate weight per unit is 8 lb. 12 oz. Porcelain- 
insulated section insulators of the round wire and non-fouling 
air gap types are also made. 


Mine Shaft-signalling Apparatus. 


The apparatus described below has been designed, and is 
manufactured, at the Woolwich works of Messrs. SIEMENS 
Bros. & Co., LtD., whose London address is Palace Place 
Mansions, Kensington Court, W.8. It complies with Rule 95 
of the Coal Mines Act, 1913, as it provides the means to 
automatically indicate in a visual manner to the winding 
engineman (in addition to the ordinary signal) the nature of 
the signal until the signal is complied with." A complete 
installation for signalling in shafts where winding takes place 
from one level only is shown in fig. 4. This equipment pro- 
vides for signals which are sent from the pit bottom being 
received on bells both at the pit top and in the engine room. 
In addition, the signals are indicated visually on a dial in- 
dicator in the engine room. Signals sent from the pit bank 
to the engine room are received on a bell and shown visually 
on the dial indicator. Provision is made also for signalling 
from the pit bank to the pit bottom by means of the push 
switch at the pit bank and a bell at the pit bottom. Signals 
sent, from either the pit bank or the pit bottom are indicated 
visually on separate dials in the engine room by means of a 
pointer which moves step by step for every stroke of the 
signal bell. The signals are sent by means of special sending 
&witches, which ring the bell and register the signals on the 
dial indicator. Also & previous signal showing on the dial 18 
cancelled automatically and the succeeding signal registered, 
thus preventing any accumulation of signals; in addition the 
“action ” signals are cancelled by means of a switch operated 
when the engine starts. The foregoing describes the working 
of the system under the simplest conditions, but the apparatus 
is adaptable with equal efficiency to the more complicated con- 
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Fic. 4.-—MiNE SBAFT-SIGNALLING DIAGRAM. 
Еіс. 5.—Rorary RELEASING SWITCH. 


ditions obtaining in коше collieries. It will be noted that a 
dial indicator is provided in the engine-room for each level in 
addition to one for the banksman. ‘This arrangement com- 
mends itself by reason of the large nieasure of additional 
safety it provides, as the senders' position being clearly in- 
dicated on the dial, there arises no possibility that the engine- 
man can mistake the origin of the signal. Should а satis- 
factory electric bell signalling system be already in operation, 
dial indicators for visually indicating the signal in the engine 
room can be fitted to the existing bell circuits. 

Sieinens's dial indicators can aleo be used in conjunction 
with mechanical signalling apparatus; the indicator is oper- 
ated electrically by means of an actuating switch so mounted 
in the engine room that the movement of the rapper rope 
closes the switch, thus indicating automatically on the dial 
the signal transmitted. With this apparatus the sender does 
not cancel a preceding signal as with the electrical gear. and. 
therefore, should а cautionary signal be given and the engine 
room not move to cancel it, the action signal will cause the 
pointer to move further round the dial. For this reason the 
numerals are not marked on the dials, and, consequently, an 
accumulated signal will not result. To meet the desire of 
some colliery officials to provide an additional luminous signal 
indicating when '' men ' are riding in the shaft, an apparatus 
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has been designed which can be attached to any of the dial 

indicators, ара is so arranged that, when the men on” 
signal is removed from the dial for the action signal, the 
words men on” are immediately illuminated on this in- 
strument. 

In the foregoing there is described a simple method of can- 
celling signals on the Siemens dial indicators by means of a 
switch which is coupled to the starting or reversing lever of 
the winding engine. Another form of switch, known as the 
Saint patent rotary releasing switch, is also manufactured 
and supplied for this purpose. This switch, fig. 5, can be 
applied to any type of winding engine, and is driven by means 
of a belt and. pulley from the drum shaft. The switch acts 
immediately the engine is started or stopped, and by its 
means all orders on the visual indicators are cancelled at the 
slightest movement of the winding rope. It follows, there- 
fore, that if necessary the stop ” signal can be given imme- 
diately after the engine is started, or at any time during 
the wind until the engine stops, when the signal is cancelled 
immediately. 

Mazda Motör-Car Lamps. 


A folder (L 134) just issued by the BnmirisH THoMsoN- 
Houston Co., Lro., 77, Upper Thames Street, Е.С. 4, gives 
particulars of a variety of Mazda lamps for motor cars, both 
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Ес. 6.—Mazpa DovuBLE-FiLAMENT HEADLIGHT BULB. 


vacuum and half-watt types. The latter are made for 6, 8, 
and 12 volts, in sizes up to 48 watts. Fig. 6 shows the 
Mazda double-filament headlight, which gives either 1.5 or 
12 с.р. at 6 to 7 volts. 


A Quick Make and Quick ‘* Break Switch. 


Messrs. J. Н. Tucker & Co., I.tp., of King's Road, Haymills, 
Birmingham, have succeeded in producing a unique tumbler 
switch which is no larger than the ordinary flat tvpe of 
tumbler switch, and possesses the new feature of a quick 
"make" action. 

Both the make and the ' break" are produced by a 
strong spiral spring which is compressed when the spindle 
which passes through it is in a vertical position relative to 
the base of the switch, so that the slightest movement of the 


Fig. 7.— ТССКЕК QUICK-MAKE AND QUICK-BREAK SWITCH, 
INTERIOR. 


end of the spindle either one way or the other upsets the 
equilibrium, and the spring expands simultaneously, actuat- 
ing a small lever which is attached to the contacts and in- 
stantaneously makes or breaks the circuit. A positive 
action is obtained in the initial opening and closing of the 
switch. Micanite insulation is used throughout, and the 
base is of highly vitrified porcelain. One-way and two-way 
switches are made, with brass or china covers. The switch 
movement has been experimentally operated over two million 
times without break-down. 


Canadian Radium.—It is reported that pitchblende 
(radium ore) has been found in the township of Butt, in the 
Nipissing district of Ontario. An assay made at New York 
showed it to be unusually rich in uranium. This is the second 
occurrence of radium-bearing mineral reported to the Canadian 
Bureau of Mines since the Legislature offered £5,000 for the 
discovery of radium in commercially useful quantities. 


REVIEWS. 


Stress-Dsflection Chart for Aluminium Strand. London: 


British Aluminium Co., Ltd. Price 10s. 6d. 


. To calculate out the essential mechanics of a transmission 
line, i.e., sags and pulls in the conductor, with due regard 
for loadings (whether due to wind or ice), temperature, and 
the elasticity of the wire itself, is a matter involving con- 
siderable use of mathematics and time in caleulation. Any 
nrethod, therefore, which eliminates mathematics by use of 
graphics is to be welcomed. 

The essence of the graphical method is the use of curves 


‘based upon the tension in a unit sectional area of conductor 


and the ‘weight of a unit length of the same conductor. Such 
methods, of course, already exist, and one known to and 
made use of by the writer involves the use of stationary and 
moving curves (the latter being on transparent paper) to 
get a simultaneous value of the lengthening of the wire due 
to temperature and the consequent shortening of the same 
wire due to elasticity, or vice versa. 

The Stress-Deflection Chart prepared by the British Alumi- 
nium Со. similarly minimises calculation by substituting the 
graphic method in the form of curves, and for the purpose of 
these curves the unit sectional area has been taken as 1 sq. in. 
and the unit length as 12 in. Thus the usual formula— 

P=L’w/8s, 
where P- pull, L=span, WS weight, andes sag, is expressed 
as— 

T Lc / S, 
where T tension in lb. per square inch, c is a constant for the 
given material, and is equal to w / 84 =1/8 of weight in lb. 
of 12 cu. in. of material. Instead of having a curve on trans- 
parent paper moving over a stationary curve, the British 
Aluminium Co. have embodied the possible relationships of 
the two curves on the one chart. This makes the chart look 
somewhat fearsome, and it is a matter of opinion whether 
for office work it is better to have two charts, one moving over 
the other, or, as in the Aluminium Co.'s chart, all embodied 
in one stationary chart. For the purpose of reference on the 
ae obviously the complete stationary chart has its advan- 
ages. 
1 curves are in durable form on linen, and substantially 
ound. 


The Motor Transport Year Book and Directory, 1919. London: 
Electrical Press, Ltd. Price 12s. 6d. net. 


It was admitted that one of the most important contri- 
butories to the success of the Allies in the great war was the 
notable work performed by the motor transport. If any fur- 
ther demonstration of the vital importance of motor transport 
to the nation as a whole were needed, it has been afforded by 
the recent railway strike, for it is only the obvious truth to 
state that but for the motor transport system, alike for the 
conveyance of necessary food supplies, as of passengers, the 
position would have been extremely precarious. Ав it was, 16 
was possible not only to maintain the supplies of milk and 
other necessaries of life by the establishment of motor con- 
voys, but to organise road passenger services over distances 
which have not previously been attempted to any large extent. 
It is thus safe to say that if any good at all can come out of a 
strike, that of the railway men has set the seal on motor 
transport as a modern vital necessity for the community at 
large in a way that would perhaps otherwise have taken years 
to achieve. The Year Book, which has now been published 
annually since 1916, is à companion volume to the '' Manual 
of Electrical Undertakings and Directory of Officials, issued 
by the same publishers, and is intended to provide a financial 
and descriptive record of British motor transport undertakings 
and their associated manufacturing concerns. According to 
the preface, inforniation 1s given regarding no fewer than 303 
companies, 74 municipal bodies, and 109 private firms autho- 
rised to engage in the motor transport business, the total of 
486 comparing with only 350 in 1916. While this is satis- 
factory progress, we imagine that, judging from the large 
number of motor transport undertakings recently organised, 
the 1920 edition of the Year Book, when it comes to be pub- 
lished, will show even a larger proportionate development. 

The contents of the book are divided into sections, the first 
giving a record of motor transport undertakings arranged both 
alphabetically as to titles and geographically as to location, 
there being also included a list of the railless systems of elec- 
tric traction for which powers had been granted to June, 1918. 
Section II deals in a similar manner with manufacturing con- 
cerns, and includes an appendix giving particulars of over 60 
associations and organisations connected with the motor in- 
dustrv. The final section of the book consists of the names 
and addresses of 3,000 officials connected with motor transport 
undertakings. We would suggest that in the next edition a 
chapter might advantageously be included on the subject of 
electrically-propelled vehicles and their suitability for use for 
goods and passenger transport purposes over well-defined 
routes. As it is, practically the only reference to the electric 
vehicle is in the form of the Electrical Vehicle Committee's 
list of stations at which the batteries of such vehicles can be 
charged. If this means the cutting-out of other matter we 
would suggest a curtailment of the references to gas traction, 
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which, while an excellent temporary substitute in the war 
дауз of petrol shortage and restriction, experience has shown 
is not hkely to form a serious competitor to the more con- 
venient liquid motor fuel. We would also suggest to the сош- 
pilers that they include tables giving brief specifications of 
all the principal petrol and electrical vehicles on the market 
suitable for goods and passenger transport work, and a chapter 
giving the approximate running costs of vehicles of various 
capacities, such as are frequently published in the technical 
journals devoted to motor traction, and which also, as regards 
the cost of working of public-service vehicles, are printed in 
the annual reports of many of the municipal authorities run- 
ning such services. By the inclusion of such information the 
utility of the Year Book would be greatly enhanced. 


Electricity in the Service of Man, Vol. II, Sec. II, Technology 
of Electricity. By R. Mullineux W almsley. Pp. viii 101, 
5 diagrams and 645 figs., and index to Sections I and II. 
London: Cassell & Co., Ltd. Price 10s. 6d. net. 


The aim of the writer of this work is evidently to pive a 
coinprehensive account of the present state of electrical en- 
gineering technology in its many aspects, without entering 
too deeply into the mathematical side of the subject. We 
may at once state that Dr. Walmsley has succeeded in this 
task, and has produced a work which is of value to electrical 
engineers and is at the sanie tine capable of being read 
with advantage by those whose interest and knowledge of 
electrical engineering matters is of a more casual nature. 

The present volume does not contain the whole of the 
more technical part of the complete work, continuous-current 
generators and motors and А.С. generators having been dealt 
with in the previous section. Even then a large variety of 
matters are included, since there are sections describing A.C. 
motors, electrical machine testing, transformers (both static 
and kinetic), secondary cells, rectifiers (of the electrochemical 
and thermionic types), and the transmission, transfornia- 
tion, and distribution of electrical energy. 

All these sections are very good, and special mention may 
perhaps be made of the parts dealmg with the rectification 
of currents, and with the transmission and distribution of 
energy, if only for the reason that they contain much material 
not generally available, as усё, 1п text-books. 

In a book containing so wide a range of material it is 
not easy to suggest improvements or additions, but further 
editions might possibly be benefited by the insertion of 
additional matter concerning the more recent patterns of 
enclosed fuses, particularly of types designed to prevent the 
insertion of replacements of wrong calibre. 

The illustrations are good, many fresh ones having been 
inserted in place of, or in addition to, those in the earlier 
editions. A large proportion of these have doubtless been 
supplied by various manufacturing firms, but they have been 
well chosen, and all are of value. 

In these days 1t 1s most refreshing to come across an article 
in which there is absolutely no suspicion of unduly high 
price, and Messrs. Cassell & Co. are to be congratulated on 
having produced so large and excellenten book at such а low 
figure. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Megssks. Serron-Jones, O'DerL AND 


STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn. London, W.C. 1. 


26,035. “ Electrical resistance and manufacture of same.“ G. TURNOCK. 
November 3rd. 

26,945. “ Sparking plug." В. Berrsrorp. November 3rd. 

26,962. *'' Electric cable connections for carriage lighting dynamos." C. A. 
Murr. November 7th. 

26,080. “ Incandescent electric lights." М. C. Catenrean. November Brd. 

26,984. “ Terminal member and fixture stud attaching means.“ E. C. R. 
Marks. (Toledo Metal Products.) November 3rd. 

26.990. Electrical ignition means for internal- combustion engines.” G. 
Davexeort & Co. and E. C. Winter, November 3rd. 

96,991. “ Ignition plugs.” W. F. M. Epwarps. November 3rd. 

26.997. “ Ignition systems for motor cars." C. H. G. KiNGsiaND and E. 
W. Wasu. November 3rd. 

97.006. *''Thermionic and other ionic tubes." C. Н. Соввоцр and G. W. 
N. Соккогр. November 3rd. 

27.026. Trolley heads for electric tramcars.” J. Martin and F. Ser. 
November 3rd. 

27,040. “ Means for supporting antenne used in wireless telegraphy.” R. 
Sr. Georsce Moore and G. S. Wrirwore. November 3rd. 

27,05]. '' Broch holders for distributor of Ford engines.“ W. R. Scctt 
and G. S. М№нітмокк. November 4th. 

27,082, '* Electro mand tic ratchet movement," W. Jorr. November 4th. 

27.043. System of distant control for electric supplies," W Jour. No- 
vember 4th 

27,085-6. '* Electric bells.” J. C. Wricitox and Eptsos Swan FEircrzic 
Co. November 4th. 


27.077. '' Locking holder for electric lamps.“ S. Н Солк. Novem- 
ber 4th 

27. 0%  '' Highspeed electric signalling © G. W., Wirnrg, November К, 
27.123. Incandescent electric lamps G. Marargssa, November 4th 

yr 


27.138. “Obtaining: electrical enerys {from the atmosphere." W. Dray. 
November 4th. 

27.143. '' Electric power generating ите?" E. J. Ressrir November 4th. 

27.150 © Machine for coating and winding electrodes," W. H BoogNrF. and 
W Diree November 4th 

27.151  '' Electrice resistance units. 
(General Electrice CO) November 4th. 

27.194. „ Telegraphic, Ker, 
WO II. Feces, November 5th. 

297.195, *' Portable trie accumulators. 
RI IS. November. ^th. 


oe 


Rrivise Thomson -Houstax. Coa 


S А. E. AscoLD and A. H. 


circuits for use with ionic tubes or valves." 


November 5th. 
E. M. Ayres and 


27,196. *' Electric heat-producing clement." C. H. Roppis. 

27.222. Alternating current electric motors.“ W. 
Mb KOPOLITAN-VICKERS Evectkic CO. November bth. 

27,226. "' Portable electric lamps." J. Twerpit. November 5th. 

27,241. “t Electric indicator." G. H. HUNTSwoRTH. November oth. 

27,290. “ Hygienic device for usc. with telephones," B. Аукь-САЕЕ. No- 
vember 5th. 

27, 266. Means for fastening «over on magneto frame.” Sec. pes Мор ks 
Saumson, (Systems Canton-“ane.) November Mh. (France, September Lath.) 

27,3141. Vacuum tubes, &c., for wireless communication, &.“ J. Scort- 
Taccakt. November Gth. 

27.4524. 9 Electric driving and controlling gear. for planing machines. 
Evecrkomotors, Lin., E. G&RriSHísLon and B. LoncBorros. November bth. 
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27, 10. Electric switches.” R. Н. Baker and C. M. Paksoss, Novem- 
ber 6th. 
27342.“ Electric hvat pads for medics! trertnent.” S. J. AAV ONE. 


November 6th. 

27,346. “ Ironclad electric switches.“ W. L. Barsek and Могло EITCIRN 
MANUFACTURING Co. November 6th. 

27,376. Electric arc lamps or projectors and carbons o1 electrodes there- 
for." C. B. Burpon. (Siemens Schuckertwerke.) November 6th. 

27,397. ** Electric switches.“ Banish THosmson-Houston Со. апі Н. 
Ткьенмах. November 6th. 

27 398, t Protective devices for electric apparatus.” 
Houston Co. (General Electric Co.) November 6th. 

27,404. '' Electric pocket lamps." G. Н. Vos. November 6th. 

27,431. '' Electric. circuit breakers for ignition systems of. internal-coni- 
bustion engines." N. C. Е. Jessen and M. J. E. Viney. November. 6th. 

27,433. Wave length or frequency indicators for wireless circuits.“ N. 
lea and Rabio Communication Co. November 6th. 

27. 40. Apparatus for electrically locating ой bearing strata." W. К. 
MACDONALD. November 6th. 

27,55. Wireless telegraph systems." IL. T. Bakker. November. (th. 

27. 456. Electric signal recording apparatus, &e. J. B. Bowtie. No- 
vember 7th. | 

27.457. Magneto electric machines.“ А. М. AEN and R. В. NoktH. 
November 7th. 

7,462. © Electric cable connectors for carriage lighting dynamos.™ C. A. 
Muer, F. J. Miter and E. A. Sass. November 7th. 

27,463. Cable connectors for electric motor lamps." C. A. Mintek, F. J. 
Милек and E. A. Sanvexs. November 7th. 

27.461. Electric vehicle lamps." C. A. Mniek, F. J. Murek and E. A. 
Sanvers. November 7th. 

27,472. Electric. trackless tramcars. 
wick, November 7th. 

27.490. Eiectro--deposition of 
Warner. November 7th. 

27.495. “ Spacking plugs." C. G. Borinwick. November Sth. 

27,498. “Electric Lamp-signalling systems." F. J. Hawnins, H. Haw kiss, 
Hawkins & Sons, and P. Jonsson. November 7th. 

27,5 1I. Apparatus for converting tidal energy into mechanical or elec- 
trical power.” L. W. WoopbHEAD. November 7th. 

27,530. Receiving arrangements for. electric waves. 
Акт. Ges. November 7th. (Germany, June 18th, 1918.) 

27.597. High-tension direct-current electrical machines.” A. BOLLIGER. 
November 7th. 

27.606. Electrical testing apparatus.“ 
A T. Scorry. November 7th. 

27.608. Automatic electric regulator." Y. Gevric. November 7th. 

27,036-7. *' Ammeters, voltmeters, Фс." T. G. P. Heavcey and W. F. 
міти. November 8th. 

27.678. “ Miners’ electric safety lamps." А. Е. Forp and C. Mitton. 
November 8th. 


Bruise — [noeossesN- 


"Сб. А Бхнор and R. A. Cuap- 


aluminium." S. Crapwtek and M. 


ve 


Sir ud & HALSKE 


Вкыл.А Mantracttking Co. and 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will te 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
January 27th, 1917. 


1918. 

4,990. ELECTRIC LIGHTING OF MACHINES DRIVEN BY ELFCTRIC MOTORS. V. Hope. 
March 21st, 1918. (133,718) 

9.001. REGULATING DEVICE FOR ELECTRIC MACHINES. О. Imray. 
Akt. Ges.) June IIth, 1918. (133.734) 

11,045. AUTOMATIC OR SEMI-AUTOMATIC. TELEPHONE FAXCHANGE SYSTEMS. Wes- 
tern Electric Co. (Western Electric Co.) July 5th, 1918. (133,725) 

13,022. ELECTRIC TRANSFORMERS. S. Z. de Ferranti. August 27th, 1918. 


7.749. Macnetos. H Gwillou. (107,013.) 


(R. Rosch 


(193.727 -) 
15, 136. SELF-STARIING DEVICES FOR  INTERNAL-COMBUSTION ENGINES. F. L. 
Rapson. September Ith, 1918. (133,735.) 


16.660. MEANS FOR UTILISING THE WASTE HEAT IN. ELECTRICAL MACHINERY AND 
arpaRatus. H. F. J. Thompson and T. Н. Wood. October 12th, 1918. Addi- 
tion to 18,763/17. (133,748.) 

16.737. ALTERNATING. CURRENT MOTOR STARTERS. 
and R. P. Bossom. October 14th, 1918. (033,751) 

26,749. ELECTRICAL PROCESS FOK THAWING CARCASES OF FROZEN MEAT AND THE 
LIKE. A. U. Alcock, W. Brander and II. J. Wagstaff. September Sth, 1918. 
(142,221.) 

16,507. SPARKING PLUGS FOR IGNITION PURPOSES. А. E. Heath. 
1918. (133.766.) 

16.842. Fxvectric switch. R. K. Damev. October loth, 1918. (133,768 .) 

16,850. APPARATUS РОК  ELECTRO-MAGNETICALLY CONTROLLING JIGGING CON- 
vo C. Candlot, May 24th, 1918. (127,229) 

17,000. ELECTRICAL DISCHARGE DEVICES. {итапїс Electric Co. 
Hammer Manufacturing Co.) October 17th, 1918. (133,783) 

17.122. STOPPERS FOR CLOSING THE CONTAINERS OF ELECTRICAL ACCUMULATORS. 
Tudor Accumulator Co. (Soc. de VAccumulateur Tudor.) October 18th, 1918. 
(133,79) 

17.476. MEANS FOR GRIPPING THE FLEXIBLE CONDUCTORS OR CORDS OF ELECTRIC 
LAMFHOLDERS. M. J. Railing and T. Taylor. October 26th. 1918. (133.799) 

17.837.  NoWN-SPILLABLE. ELECTRIC BATTERY CELLS. S. Е. Tyler and E. H. 
Navior, October 31st, 1918. (133.803.) 

18,069, ET FCIRICAI. CONTROLLER FOR THE OFERATION OF FLFCTEICAM MOTORS OF 
THE SERIES TYPE. W. F. Stamp. November 4th, 1918. (133,806. ) 

18,703. ELECTRO-MAGNETIC. LOCK-OUT. SWITCHES. Tgranic Electric Co. (Cutler 
Hammer Manufacturing Co.) November I4th, 1918. (133,817) 

21.467. Ercan STARTERS FOR INTERNAL-COMRUSTION. ENGINES, A. H. Midge- 
lev and C. A. Vandervell & Со. December 2151, 1918. (133,845.) 


191929. 

3.560. Firerric MERCURY SWITCHES. A. K. Toulmin-Smith. 
1211 (133. SAE 

1.032 Lr Heme. FOV PERI S FOR MAIER LEVEL GALOFS, 
ltd. August 7th, 1919 130.59. 

4.129 AxNopre FOR USE IN LLECIRO-PLATING. 
1919. (133.882. 

4.183. TELEPUONYE турто е ^^. ANN VCTATOnS 
Electric Co. and F. G. Bell. February 22nd, 1919. 
4.865. ELECIRIC  SWIICHES. E. A. Fagerlund. 
(142.224) 

BOTS. R/yDIO- IFF Scr SYSTEMS, W. J. 
(X Tavlor.) April 4th, 1919. (143.01. 

15.905. ELECTRICAL reornatine. switenrs, C. II. Coles; june 24th. 1919. 
(133,924.) 

ЭЭ SSI Frectric TRANSFOR YER, S Z. de Ferant. 


(Divided application. 13,22 18) (133,933) 


A. West & Co., V. Breese 


October 15th, 


(Cutler 


February 1th, 
Benjamin Electric, 
Schledorn. Februar 19h, 
Sterling Telephone and 
(133,885.) 

September 6th. 1918. 


Moeller sh. Jackson. 


August: 27th, 1218. 
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" ELECTRICAL REVIEW" : TIME OF PUBLICATION. 


Readers who are receiving their copies of the 
ELECTRICAL REVIEW a littie later than formerly, 
are reminded that as the result of changes in 
printing arrangements and in consequence of 
rapidly increasing circulation, publication recently 
bad to be deferred until Friday afternoon. The 
REVIEW is now on sale in London at 4 p.m. on 
Fridays; copies sent by post or obtained through 
Socal agents should reach the hands of subscribers 
on Saturday morninge. 


Gordon & Gotch, 


Corso 


THE ELECTRICITY SUPPLY BILL. 


THE Electricity (Supply) Bill having at last left the 
Committee Room, last week came before the House of 
Commons in the Report Stage, and is there being keenly 
debated. Up to the time of writing, the most important 
change that has been made is the reinstatement of the clause 
which transfers all the powers and duties of the Board of 
Trade, under any Act relating to the supply of electricity, 
to the Minister of Transport—a clause which, as our readers 
will remember, was removed from the Transport Bill, and 


was rejected by Standing Committee B by 20’ votes to 4. 
The Government, however, attached the greatest importance 
to the clause, the omission of which, in its view, would be 
tantamount to the destruction of the Bill, and the clause 
was passed without a division. 

We have already expressed the view, which is shared by 
а great mass of the public, that the proposed transfer would 
not be in the best interests of the electricity supply industry 
or of the consumers in general. Its effect would be to 
place the supply of electricity in the hands of one of the 
consumers—one whose claims are estimated at one-fifth of 
the output, and who is in the very act of reorganising his 
household, a process which, in view of the muddle it is in, 
will occupy him for years. 

Mr. Sbortt, in moving the clause, damned private enter- 
prise with faint praise, remarking that it had done very 
good work in difficult circumstances. It is unfortunate 
that, however misguided a Government policy may be, the 
authors of that policy are never called to account for their 
blunders; a Government never accepts responsibility for 
the follies of its fore-runners, and, consequently, the present 
Government, in the person of Mr. Shortt, can blandly -refér 
to the “difficult circumstances created by the faults of 
his predecessors without a twinge of conscience. But the 
point is that the Governments which created those 
difficulties, in defiance of the opinions of electrical men at 
the time, believed their actions were necessary and salutary 
—in just the same way, the present Government insiate 
on placing the supply of electricity under the thumb of a 
railway manager as a fundamental condition without which 
success is unattainable, regardless of the egregious failure 
of former Governments to discriminate between a goon ang 
a bad policy. | 

In short, we decline to regard the unsupported opinion 
of the Government as an argument in favour of the pro- 
posed transfer; bitter experience warns us to beware of 
ministerial fats. We look to the country for guidance, and 
we see the Institution of Electrica] Engineers, the 
Incorporated Municipal Electrical Association, the Asso- 
ciation of Municipal Corporations, and, the leading local 
authorities, unanimously opposed to the railway mono- 
poly, and we believe that their views are far more 
worthy of acceptance than those of any Government 
department. 

The contention that the Board of Trade has no айбай 
staff to administer the Act ia of no value—neither 
has the Minister of Transport. The latter, said Mr, 
Shortt, would have highly skilled engineers, but it ‘is 
ridiculous to suppose that the same men can deal with. the 
problems of transportation, the problems of electrification, 
and the problems of public electricity supply. The 
Ministry will have plenty of work to occupy the attention 
of its expert staff without adding to it the heavy task of 
organising electricity supply. As a matter of fact, the 
Electricity Commissioners will form a practically separate 
department no matter which department they are under. 
(Sir Eric Geddes himself insists that the Chief Commissioner , 
absolutely must be independent), and hence Mr. Sor, 
contention has no point, EN WU, 
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Sir Auckland Geddes loyally supported the scheme of 
distributing “ rivers of power along the railways for the 
use of the railways, and from these rivers “ branches of 
power " for industrial purposes, thus unconsciously bearing 
out the argument of the opponenta of the transfer that 
the railways would come first. His brother further 
indicated the fact that electricity supply would be promoted 
along railway lines, so to speak, when he persisted in 
likening the various voltages and frequencies to “gauges.” 
He wants an unmixed gauge,“ and he showed that he 
regarded the subject through railway-coloured glasses 
when he developed the argument that since the electrification 
of a railway involved the sinking of a large fixed capital, 
in the interest of transportation they must develop industry, 
in order to get a good load factor and a dense traffic on the 
railway. Note well that he is not out to develop trans- 
portation for the benefit of industry—he explicitly 
proposes to develop industry for the benefit of transporta- 
tion. But the Board of Trade Committees recommended 
the development of industry as the first and greatest need, 
which al! will recognise it to be. We cannot export 
transport. “Production” is to be our slogan, and trans- 
portation should be an auxiliary to that aim, not the prime 
motive. 

We read with interest that electrification schemes are 
under consideration for the Midland, Great Eastern, South- 
Eastern, and Brighton Railways—that is very satisfactory; 
the urgent necessity of bringing these lines up to date in 
the metropolitan area needs no demonstration. But that is 
no reason for placing the interests of the whole of the elec- 
tricity suppliers and consumers of the country—and with 
them the interests of the whole nation—under the control 
of a department not concerned with the production of any 
commodity. 

A renewed attempt on the part of the local authorities 
to secure a statutory majority on the Electricity Boards was 
defeated by 153 to 54, and provision was made for recourse 
to arbitration in cases where the Commissioners were 
satisfied that the “standard price” would work an injustice 
to a company, while another amendment gave to local 
authorities the same terms as the companies. The Bill is 
down for third reading as we go to press. 


SURELY what the Government ought to have 
The done, as soon as they had admitted the principles 
Direction of of the Whitley Reports, as they said, as one of 
Industry. the main parts of their future reconstruction 
policy, was to begin with an important industry 
like the railways. The Railway Executive ought to have been no 
longer a body of railway managers alone, but a joint industrial 
council of the railways on which the railway management had 
their place, but sitting along with them in council, dealing with 
the difficult constructive problems that arose during the war, 
would have been Mr. Thomas, Mr. Cramp, and the other leaders of 
the men employed on the railways. In my view, if that joint con- 
structive work had been done through the war period, what we 
have seen in the last nine days would never have happened. 

The words are those of the Right Hon. J. H. Whitley, 
M.P., Deputy Speaker and Chairman of Committees of the 
House of Commons; and the occasion of their utterance 
was at Manchester in October, when Mr. Whitley 
delivered the first of a series of lectures on Industrial 
Administration, arranged by the College of Technology. 

Mr. Whitley stated that there are now 46 Joint Standing 
Industrial Councils in existence, representing 24 million 
workpeople. The principle of the Industrial Council has 
not yet been applied to agriculture, engineering, mining, or 
the railway services. The state of organisation in the 
agricultural industry is notoriously backward, and there are 
difficulties, mainly, we believe, on the side of the trade 
unions, as regar]s the engineering industry; but the 
remaining two, mining and railways, are controlled. if not 
actually administered, by the Government, and it is here that a 
shining examp'e might have been created which would 
have given light and leading to other sections of the indus- 
trialcommunity. Mr. Whitley’s words speak for themselves ; 
the Government is greatly to blame for not having applied 
those principles which it acclaimed, almost with enthusiasm, 
ard adopted as part of the industrial policy of the nation as 


long ago as March, 1917, to those industries which were 
directly under Government control, and nearest to hand. 

Once again, however, we must point out that nothing is 
told us as to the intentions of the Government with regard 
to the trained staff through which industry is, and alone 
can be, administered. None but organised bodies of 
employed persons can be represented on the Whitley Com- 
mittees, and until trained staff men are organised they can, 
as such, have no part in those Committees. If and when 
the organisation of such men is completed, what is then to 
be the position ? 
to their numbers, they will take their seats on the Industrial 
Councils in the proportion of one trained man to several 
hundred manual workers. There seems to be a very serious 
danger that a staff union would necessarily be so small 
numerically as to be ignored by the great trade unions, and it 
has already been made clear that the employers do not regard the 
technical men as belonging to their camp. Thus it appears as if 
the trained brainworker is to be left out of the calculations of 
Capital, of Labour, and of the Government. Some of the 
more vocal of labour propagandists have expressed the view 
that the staff men, as employed persons, must join manual 
workers' unions, and that they cannot expect any greater 
representation than the proportion to which they are entitled 
in respect of the number of persons embodied. We have 
said that the employers do not regard the technical men as 
belonging to their camp, and in one sense they do not. They 
do not, want to sit down on the same side of the table with 
staff men who represent staff men alone. There is another 
sense, however, in which the employers regard the staff men 
as being on their side, and it is as certain as anything can 
be that they will expect their interests at some stage or 
another, if not at all stages, to be represented by those men. 

For the existence of this view, in the first place, the 
brainworkers have no one to blame but themselves. They 
have patiently acted, time and again, as the catspaw of the 
employer in his dealings with organised labour, and the 
employer has naturally come to believe that this (for him) 
most fortunate state of things will continue indefinitely. 
But of gratitude for, and appreciation of, such action 
there is no sign ; and it is not long since the representative 
of an important section of the trained men was told to run 
away and play with Mr. Henderson, and not to try to associate 
with his betters, 

In this state of confusion it cannot be matter for surprise 
that the technical man begins to wonder where his duty 
really lies. It is one thing to be told he is a fine fellow, 
of undoubted loyalty, and invited to stoke a locomotive or 
be а citizen guard, and another thing to be told that his 
pus is in outer darkness, and this, as we have shown, by 

oth parties. 

It is the Government, and the Government alone, that 
can, and eventually must, redress matters. The trained 
administrators of industry are part of the State, and will, 
we are confident, do their duty to the State, always, and 

ioly a great deal more faithfully than either Capital or 
abour. The representatives of the State, therefore, after 
full consideration and inquiry, must provide for them that 
place in industrial organisation which is their right, and 
their due, and which they alone are competent to fill. 


Іх the case of Davis v. Thomas which 
was heard on November 3rd, a principle 
was laid down which appears, at first 
sight, to put a powerful weapon in the 
hands of Trade Unions. A man was dismissed from his 
employment, with a month's notice, at the instance of certain 
members of a Trade Union to which he belonged. No 
improper means or threats were employed to bring about 
the dismissal. It was held that no action lay. Mr. 
Justice Lawrence held that & person who induces another 
to do an act which is not wrongful so far as that other 18 
concerned can only be made legally responsible for ite con- 
sequences if he has procured his object by the use of illegal 
means; and this proposition equally holds good when the 
inducers are а combination of persons, at all events where 
the combination is formed for the purpose of protecting the 
common trade interests of the combining persons, and the 
act procured is incident to that purpose, | 


Àn Important 
Trade-Union 
Case. 


If they are represented merely in relation 
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This appears to be a somewhat formidable doctrine ; 
but it is really old law stated in a new way. That any- 
thing in the nature of illegal means may be restrained 
was Clearly laid down in another recent case, Valentine v. 
Hyde ((1919), 2, ch. 129). There it appeared that a local 
Joint Council of Unions whose members were employed in 
various branches of colliery work desired to compel an old 
member of the Amalgamated Society of Engineers to join 
one of these local Unions. This would have involved the 
loss of his existing claims to benefit —claims which he could 
assert, owing to his having paid contributions for many 
years. They threatened to obtain his discharge by his 
employer unless he carried out their wishes. He claimed 
an injunction. It was contended that no action lay, 
because what was done was done in the course of a trade 
dispute. Mr. Justice Astbury found that the pressure 
exerted on the employer amounted to coercion, and granted 
the injanction asked for. After giving a useful summary 
of the leading authorities his judgment proceeds to the 
decision of two practical points. First, the question of fact 
whether persuasion used in a particular case amounts to 
coercion ів not governed by any such hard and fast rule as 
that specific threatening language must be proved. It isa 
matter of reasonable inference from the position of the 
parties and the whole of the circumstances. Secondly, not 
every dispute between workmen and workmen is a trade 
dispute within the meaning of the Act. Where, as in this 
case, the dispute has nothing to do with terms of employ- 
ment or conditions of labour, it remains under the 
common law. 

This may be said to be a narrow construction of the 
celebrated Trade Disputes Act, 1906, which was designed 
to put the Trade Unions above the law ; but if the facta of 
this single case are carefully considered, any other decision 
would have been harsh in the extreme. Commenting upon 
the case in the October number of the Law Quarlerly 
Review, Sir F. Pollock says :— 

If anyone thinks this a narrow construction of the Trade 
Disputes Act, we say that a statute which makes of employers and 
workmen a special class excepted from the general law should, 
according to all sound principle, be strictly construed ; but this 
without admitting that Astbury J. has gone beyond the natural 
and reasonable interpretation of the words "connected with the 
employment or non-employment, or the terms of the employment, 
or with the conditions of labour, of any person." In а general 
way the facts resemble those of Allen v. Flood. The difference is 
that there, on the facts as found, there was only a warning given 
by & person who had no power to control the event, but here the 
communication to the employer amounted in substance to a threat 
uttered by persons having both will and power to execute it. 

It is significant that although the case was heard in 
March, 1919, there was no appeal from the decision of 
Mr. Justice Astbury. 


T€ PuBLIc utility companies, such as those 
Authorities and supplying gas, electricity, and water, will 
Mains Laying. find much to interest them in the pro- 

| posals which are now being put forward 
with regard to the consolidation and amendment of the high- 
way law under the Ministry of Transport. Ав legislation 
is promised on this matter in the not far distant future, it 
may be well to call attention to what is in the minds of the 


various county surveyors and engineers throughout the 


country with regard to the conditions which should attach to 
the laying of supply mains in public roads, this matter 
having received some attention at the Roads Transport 
Congress organised by the County Councils’ Association in 


connection with the Roads and Transport Exhibition at the . 


Agricultural Hall, London. | 

In a paper read before the Congress on Saturday, 
November 22nd, Mr. H. Hampton Copnall, Clerk to the 
Notts County Council, who is an acknowledged authority 
on highway law, sketched out the draft of a proposed Bill 
for consolidating and amending the highway law as it now 
stands. In this he proposes to give full control to the 
highway authority over gas, electricity, and water mains. 
He lays it down that the highway authority shall have full 
control of the subsequent reinstatement of the road and have 
the option either to do the work itself or to require the 
undertakers to do the work and carry out the reasonable 


directions and requirements of the highway authority 
Where the undertakers do the work themselves, they should 
be required to maintain the surface which they disturb for 
twelve months after the final reinstatement. ! 

During the discussion on the paper it was pointed out 
that gas and water mains were at present controlled by an 
Act of Parliament passed in 1847. Mr. Drylands, the 
County Surveyor of Surrey, contended that public utility 
companies should be compelled to restore the surface of 
the roads which they disturbed to a condition to carry the 
traffic, no matter what that might mean in expense to the 
companies, even if it meant laying the mains in concrete. 
Mr. Martin, of Salford, suggested that there should be 
standardised positions for the various classes of mains under 
the roadways, so that damage would not be done to the 
roads, as was often the case now, in trying to find where 
а particular main was. 

Another matter bearing on the question of mains under : 
highways is the possibility of the building of roads on a 
different form of construction from tbat generally adopted 
at the present time. Great attention is now being paid to 


‚ the construction of concrete and reinforced concrete roads, 


many thousands of milea of which exist in the United States 
and other parts of the world. Though at the moment it 
may be said that there are differences of opinion between 
county surveyors on this matter from the general traffic 
point of view, experiments have been, and are being, carried 
out by the Road Board, and it is evident that if this class 
of construction is adopted, it is not intended that the roads 
should be continually broken up for laying muins. The 
view appears to be that special tunnels will have to be 
constructed for carrying mains. In any case, public utility 
companies should watch this proposed legislation. 


THE announcement that the Govern- 
ment has appointed a Committee to 
advise it on Imperial . wireless com- 
munication, and to prepare a complete scheme, will be 
received with mixed feelings by the public, and especially 
by those who have suffered at the hands of the Government 
in this matter. The Committee contains many distin- 
guished names, but not one professional expert experienced 
in the class of work upon which it is to be engaged. 
Presumably the eminent gentlemen of whom it is composed 
will give their services to the Government, and we honour 
their patriotism, while we “ despise their judgment," as 
the Western farmer said when his bull-calf charged the 
locomotive. When will our scientists learn that knowledge 
is worthy of its hire? It is this practice of gratefully 
accepting the opportunity to work for nothing that has 
made the scientific investigator and the engineering expert 
objects of disdain to the Civil Service, and has taught the 
latter that scientific advice need not be paid for. 

And now what is this Committee going to advise the 
Government todo? To erect high-power stations with the 
aid of the Post Office staff ? Or is the job to be given to 
the Admiralty ? We know these Government Depart- 
mente—how they work, and how they husband the 
resources of the nation ; how they provide land telegraphs— 
at a price—and how they conduct the telephone service 
and we can imagine how they will carry on a world-wide 
wireless service. Indeed, the wireless record of the 
Government, and especially of the Post Office, is a ghastly 
tale of blunders, evasions, scandals, and double-dealing 
such that we should not have supposed any Cabinet 
would care to stir up the mud again. But, as we have 
remarked elsewhere, it is always a new Government, which 
is not responsible for the mistakes of ite predecessors, and 
which wears the white flower of a blameless life when it 
starts work—not for long. | 

The original contracts should have been carried out, 
without delay and without political mud-slinging ; then we 
should have had an Imperial wireless service at work during 
the war, and justice would have been done. .Now, of course, 
in view of what has passed, every effort will be made to flout 
the British wireless company to which we owe so much of 
our success in wireless telegraphy in wartime, and the Post - 
Office will proceed to “muddle through" in ite own: 


The New 
Wireless Chain. 


inimitable way, with the help of amateur advice, gratis, 
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SOME SUMMATION METHODS OF METERING A.C. SUPPLIES. 


By R. M. LONGMAN, A.M.LE.E. 


Тнк supply to large consumers is often given by 
means of two or three feeders or panels, only one or 
all of which may Бе in use at a time. It is generally 
desirable and often necessary, e.g., when it is on a 
demand tariff, to meter the whole supply on one 
meter. In some cases this has been done by arrang- 
ing a meter panel as a connecting link between the 
supply authority’s feeders or switchgear and the 
consumers as in fig. I. 

Another method sometimes adopted is by means 
of two sets of busbars, one for the supply feeders 
generally situated about the middle of the switch- 
gear, and another set of bars extending on both 
sides of the former for the consumers’ circuits, the 
coupling of the two sets of busbars being done 
through a meter panel as in fig. 2. 

Both methods have their merits. No. I is very 
simple, and allows of additions to either the feeder 
panels or the consumers' panels, but the total cur- 
rent has to traverse a part of the busbars, and for 
heavy-current jobs No. 2 is rather a better arrange- 
ment, but unless provision is made at the start for 
additions to the feeder panels, this 1s rather awk- 
ward. 

Neither of the above types, however, permits of 
any sectionalising arrangements, which are very de- 
sirable so as to allow of one part being made dead 
at a time to carry out cleaning, overhaul, repairs or 
‘extensions. In many large undertakings, e.g., 
mines, steel works, shipyards, &c., it is most difficult 
to arrange for a complete stoppage of the supply in 
order to carry out repairs, overhaul, or extensions, 
and it is most important that some sectionalising be 
provided for. It is for such supplies as these that 
the following arrangement of metering has been 
devised, it being applicable to either high or low 
pressure. In this scheme the supply panels, whether 
they are feeders or transformers, or even generators, 
are all equipped with the same ratio meter current 
transformers, and if it is an H.T. supply, similar 
ratio potential transformers—all of which feed on 
to one meter, as shown in figs. 3 and 4. It was 
first intended to have auxiliary switches or plugs in 
the secondary current circuits as well as in the 
potential secondary circuit, but this was found to 
be a rather unnecessary refinement, as the effect of a 
dead c.T. secondary connected in parallel with a live 
c.T. feeding a meter coil was quite negligible—as 
long as too many meter coils or instruments were 
not included in the meter circuit. When supplying 
an ordinary integrating meter the effect of one deau 
с.т. is much less than 1 per cent., provided that the 
current transformers used are ol good design, and 
have at least 600 ampere turns. 

-If it is required to insert instruments for each 
panel on the same c.T.'s, these must be connected 
into the current circuit before reaching the summa- 
tion meter. In most cases an ordinary 5-amp. coil 
meter will do for the summation meter as generally 
when a duplicate supply is given, either is large 
enough for the full load—but should there be more 
than two supply panels requiring two on at once 
aad both nearly fully loaded, the summation meter 
could be fitted with 10-amp. coils, but with a dial 
train suitable for the ordinarv c.r. and P.T. ratios. 

The pressure circuits for the meters can either 
be supplied by means of relavs so arranged that the 
relay on the supplving panel closes the meter poten- 
tial contacts, or by means of the auxiliary switches 
shown in fig. 4, which 1s a more positive and certain 
method than by a relay. 

There are a few points in connection with the 
potential switches оп a high tension supply, whieh 
require special notice. The pefential transformers 


are situated on the dead side of the switch, and 
only made alive when the main switch is closed. 
The auxiliary potential switches are naturally on 
the L. r. secondaries of the P.T.'s. Fig. 4 shows the 
wiring diagram for two such panels and also includes 
the special test block. 

The four point plugs in the pressure circuit are 
required for bringing the potential circuits to the 
switch handle mechanism, and also for isolating pur- 
poses. The test block TB is provided for the rapid 
and safe insertion of a checkmeter or other instru- 
ments for testing purposes, and is a most necessary 
piece of apparatus where regular checking of meters 
is carried out. 

For a 3-phase P.T. two auxiliary switches only are 
required, one each for the red and blue phases, for 
as a rule one phase—the white—is earthed. 

Auxiliary switches or some means of disconnect- 
ing the dead P.T. from the live one are essential, 
otherwise the supposedly dead panel is made alive 
backwards through the P.r.'s—a very “ deadly ” 
thing to do. For this reason the auxiliary switches 
in one well-known type of ironclad switchgear are 
incorporated in the switch handle mechanism in a 
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similar manner to the switch tripping circuit, but 
with one difference. For the switch tripping circuit, 
the contact must be made before the н.т. switch 
contact is made, so as to be ready to trip the switch 
should it be necessary (due to a fault, &c.) imme- 
diately the H.T. circuit is made, but the auxiliary 
potential contacts must not make circuit until after 
the H.T. circuit is made, or it would be making the 
in-coming P.T. and the panel alive backwards from 
the running P.T., and generally would cause the U. r. 
fuses to blow. This method of summating the 
supply has incidentally assisted in the arrangement 
of switchgear and greatly facilitates extensions —it 
is no longer necessary to bunch the supply feeders 
together, but they can be distributed along the 
switchboard with sectionalising switches inserted 
and added to as the supply grows. 

It must be pointed out, however, that this method 
is not recommended, and should not be used, under 
conditions where the flow of current or transmission 


of power is not in the same direction on all the 


panels so equipped, that is, it will not be very accu- 
rate when differentiating instead of purely sum- 
mating owing to phase angle effects. 

An alternative method to the above is by means 
of printer-meters on each panel—the prints to be 
synchronised, which is best done by using one time 
switch to operate the lot, carefully timing and 
dating the charts, entering each in a book in conse- 
cutive columns, adding the records of all together, 
and thus obtaining the total load and demand and 
the maximum demand. 

This involves a considerable amount of clerical 
work, with its attendant chances of error, and in 
the writer's opinion. is not so.reliable or such а 
good engineering job as the above system. | 
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The summation meter may be an ordinary meter 
or one fitted with a demand indicator or a printo- 
meter. 

In a rather special case in hand these summation 
meters are being installed in two sub-stations some 
distance apart, and a summation of both is to be 
made—a full description of which it is hoped to 
publish at a later date. 

Another method of summating two supplies which 
may be at different phase or voltage is by using a 
2-element meter with each element connected as a 
balanced load meter, one being connected to each 


AUK. POT 
SWITCH 


SUPPLY PANELS 


Fia. 4. 


supply. In such a case, the gearing ratio must be 
the same for both supplies—this is quite simple if 
the с.т. ratio x P.T. ratio of No. І supply = с.т. 
ratio x P.T. ratio of No. 2. 

Example.—Take a 10,000 v. and a 2,000 v. supply. 


No. І С.т. 20/5 x P. r. 10,000/100 = 400. 
No. 2 C.T. I00/5 x P.T. 2,000/100 — 400. 


In cases where it is desired to summate panels in 
which the c.T. ratios differ, probably the best method 
is to make up special meter transformers having the 
same number of primary windings as there are 
panels, and one secondary winding to supply the 
meter current coil. 

The number of turns on the primary windings of 
this intermediate current transformer must be pro- 
portional to the ratios of the actual c.T.'s on the 
panels. 

This is a very convenient method of obtaining the 
total output of a number of machines—the potential 
being obtained from the busbars, instead of using 
the special auxiliary switches on the main switches. 

It is most unfortunate that such methods cannot 
be applied to D.c. metering, as summating on D.c. 
circuits is a very difficult and costly matter. 


HOW CODE OR TELEGRAPHIC ADDRESSES 
ARE REGISTERED. 


A Change in the Policy of Private Telegraph 
Companies. 


WHILE State telegraph departments of all countries 
have, in return for a varying annual charge or rental 
per address, been prepared to register telegraphic 
addresses for the public, commercial telegraphic 
undertakings adopted the policy of registering them 
free, placing no limit on the number of such 
addresses any one firm might have. Since October 
Ist, however, a change in policy has occurred, as 
telegraph companies in America since that date will 
not register more than one address for any one mer- 
chant or firm, and then only in return for an annual 
charge of $2.50 for a local address and $5.00 for a 


reversible address. This no doubt is the result of 
the Government control during the war of all lines 
and cables in the United States, as they were im- 
pressed with the amount of waste labour entailed in 
work common to all companies and costing a very 
large sum of money per annum. When any abbre- 
viated address is offered for registration, the com- 
pany to which the application is made has to com- 
pare the word carefully with those already on its 
books to make sure it has not been entered already, 
or is sufficiently dissimilar from any registered. 
Then the word is entered on a special form which 
is circulated to all other companies to make sure it 
will not clash with any they have, and if approved by 
them, the company concerned is free to register it. 
In the case of reversible addresses, the companies 
have:to exchange free messages over the cables or 
landline before they can be registered. This work 
makes it necessary to maintain a special trained staff, 
and besides involves a large outlay for expensively 
bound ledgers, cards, cabinets, accommodation, &c. 
It will be seen that the privilege of having registered 
telegraphic addresses is a saving to the public, and 
besides the cost already referred to, a loss to tele- 
graphic undertakings. 

When cables and landlines were not so pressed as 
they are now, the telegraph companies did not mind 
conferring this boon on the public, as it was their 
policy generally to accord all facilities possible, but 
now that everything has increased in cost so abnor- 
mally, it has no doubt become necessary to recon- 
sider the position and put the house in order. The 
public are perhaps not'aware or do not appreciate 
the large amount of matter the companies have to 
send free of charge in addition to the privileges above 
described. The public have not to pay for the num- 
ber of the telegram, the prefix, the number of words 
contained in the message, the time and date of filing, 
routing instructions and station of origin, and if the 
huge number of telegrams, amounting to many mil- 
lions handled in a year all over the world is borne in 
mind, some conception will be had of the vast loss 
incurred by telegraphic enterprises on this account. 

Besides the above, free service matter in connec- 
tion with telegrams such as repetition of doubtful or 
mutilated words very often the fault of senders, in 
connection with non-delivery, usually the fault of 
either sender or addressee, &c., &c., has to be trans- 
mitted. In view of all this, might it not be admitted 
that telegraphic undertakings are not as rapacious as 
it is sometimes believed, especially in view of the sen- 
sible reductions in rates made? Generally, the per- 
formance of so much unproductive work must be of 
grave concern to the management, and must force 
it to look askance at any proposal for a further 
reduction of charges. ! 

The companies in America—there is no Govern- 
ment telegraphic service—have agreed to the forma- 
tion of a Central Registration Bureau in a neutral 
building, where the master set of registrations will 
be kept and lists of new registrations, alterations, 
&c., will be supplied to the companies, who will main- 
tain a set in their own offices. The staff for the 
bureau will be selected from employés of all com- 
panies concerned. The scheme will have the advan- 
tage not only of cutting down considerably the large 
number of existing registered addresses, many of 
which are never used and have been registered be- 
cause no cost was involved, but also of saving delay 
in the delivery of any telegram to a registered address 
not in the books or on the cards of the company by 
whose system the telegram is sent, as instead of send- 
ing inquiries to others, it will be able to refer to 
its own complete and full set of registrations. 

In Great Britain there 1s little likelihood of the for- 
mation of a Central Bureau on the same lines as in 
the United States, conditions here being different, as 
registration of code addresses in return for an annual 
fee is undertaken by the General Post Office. 
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A USEFUL VOLTAGB ADJUSTING PANEL. 
Bx H. K. WHITEHORN. 


IN all testing of alternating-current machines, it is 
necessary to take readings at various voltages, and 
a simple means of obtaining a wide range of voltage 
is a great asset to a test bed. 


Sourti. - Phoocofas . 
Jue. Эг. 
Diagram of Connections of 
Jest Transformer Fane! & 
Voltages obfanabk. 
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Fic. 1.—ScHEME OF CONNECTIONS. 


Herein is described an arrangement used for the 
past seven years by Submersible Motors, Ltd. 
(Southall), which has proved to be excellent in every 
way. 

In fig. 1 is shown the general scheme of connec- 
tions for a three-phase panel, and the tabulated volt- 
age range obtainable. 

Three 18-K.v.a. single-phase transformers аге em- 
ployed, the primary (P), wound 
for 415 volts, which has also 
several end tappings representing 
20 per cent. of the windings; the 
secondary is double wound, con- 
sisting of two exactly similar 
sections (АС and BD) wound for 
200 volts each. The three-phase 
supply passes through the star- 
delta switch, through a three-arm 
regulator, on to the primary wind- 
ings. The terminals of the secon- 
dary winding are connected :o 
studs on the panel which can be 
connected by the links shown in 
hg. 2 to any of the various 
arrangements shown in fig. 3. 

By this means, assuming a 415- 
volt supply, the voltage applied to 
the primary is 240 for the star 
position of the star-delta switch, 
and 415 for the delta position; 
and if the two secondary sections 
are connected in series the combined voltage (А to 
D) will be: — 

230 to 290 for the star position of the star-delta 
switch; 
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Еа. 2.—CONNECTING LINKS. 


400 to 500 for the delta position of the star-delta 
switch. | 

The exact voltage depending on the position of 
the regulating arm between position 1 and posi- 
tion II. 

It will be seen that a total range 115 to 145 volts 
and 200 to 875 volts can be easily obtained, and the 
panel would be very useful for such tests as: — 

I. General tests on induction motors ‘and А.С. 
apparatus. 

2. Light running and iron loss tests at different 
voltages on transformers, and on induction motors, 
&c., from low voltage up to 25 per cent. above nor- 
mal voltage. 

3. Short circuit, locked rotor, and starting torque 
tests at different voltages, up to as high a voltage 
as the machine or apparatus will stand. 

Care must be taken that the wiring is of suitable 
size at the back of the panel between the secondary 
studs, and also between the secondary studs and 
the two-hole plug terminals. It must be remembered 
that between each position on the three-arm regula- 
tor there is a voltage corresponding to the tapping 
on the primary winding, and consequently the arms 
of the regulator must be of the same form as used 
on battery control panels with a suitable small resist- 
ance between the main arm and the contact finger 
beside it, so that adjustment of the voltage can 
be made while the panel is alive without interrupting 
the test. 

The writer's thanks are due to Submersible 
Motors, Ltd., for permitting this article to be 
published. 

A larger installation on similar lines to the above 
is now under consideration. 


THE ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS. 


AT Birmingham, on November 15th, Mr. E. P. Hollis de- 
livered his presidential address (of which the following 1s 
an abstract) before the Warwickshire and Staffordshire branch 
of the above Association :— 
The main problem which is now eet us, and with which 
this Association will be deeply concerned, is an increase 
in production. I do not think that any of us realise how 
deeply and seriously this matter affects us; there can be no 
doubt that if we do not increase our production to the 
requisite degree this country is going to sink to a very low 
standing amongst the peoples of the world. The application 
of power to the mining industry is one of the greatest instru- 
ments for increasing production in that industry, and if 
it be applied thoroughly and properly it will render immense 


Fic. 3.—ALTERNATIVE METHODS OF 
[NTERCONNECTING THE SECONDARY. 


service to the country. Efficiency is a most desirable attaiu- 
ment, but people who talk glibly about efficiency have, as u 
general rule, very little idea what it means. No matter where 
one looks one will find that everything is done inefficientlv, 
a most Inglorious record, which is not always open to the 
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view of the casual observer. Our railways are most ineft- 
ciently conducted. Birmingham stands without parallel 1n 
the world's large cities ш thac it bas no electrified unes. Our 
Government aepartwents are no models of efliciency. ‘I'he 
general business training of the public 18 bad, and inside the 
lactones inetliciency is rampant sunply because nobody knows 
апу better. An AJnetticient system reacts upon the workman 
and produces a listlessness and indifference to output. ‘Lhere 
18, ќпегегоге, a great need tor some systematic teaching 01 
emcrency. If the fundamental principles of economics were 
taught to children they would be able to appreciate their 
value, would learn at а tine when their minds were most 
receptive to the information, and they would be ready to 
compat false doctrines intuitively when they were presented. 

Ihe only way to increase production trom the imines is to 
put the planning of the production scheme entirely in the 
nands of a skillea mining engineer. Owners can do their best, 
but unless the scheme matures under the influence of the en- 
gineer, it is in all probability doomed to failure. 1 contend 
that it is for the engineer to make his weight felt, and to 
press resolutely and continuously until his counsels are fully 
utilised and his position properly acknowledged. 

What results are obtained in those works and industrial 
organisations which have no special production engineers 
can only be realised by those conversant with the improve- 
ments which can be eftected by a high-class production man. 
In mining work the increase of production has never been 
considered properly in this way; in a mine all sorts of 
bottle-necks are to be found, but they can be eliminated, 
and the members of this association will have to see that 
their experience is fully utilised in this direction. 

During the last session I initiated a discussion upon the 
merits and demerits of electrically-driven coal cutters, and 
l was greatly surprised by the general consensus of opinion 
in their favour. ‘he coal cutter is one of the most difficult 
pieces of machinery to design and run, but it was very clear 
from the remarks made on that occasion that the electrically- 
driven coal cutter was a most potent factor for increasing 
production, and, in fact, it is the only method of getting 
inaximum production contingent upon the circumstances being 
favourable for its use. What has to be guarded against very 
strongly is the introduction of & few of these machines in a 
casual way. Maximum production can only be obtained by 
inachine mining on an intensive scale. 

There is without a doubt no industry into which the same 
degree of skill in electrical engineering is put as in the 
mining industry. The mining industry has in this association 
з special organisation, caring for the application of power to 
production. That skill is in the members’ possession, and f 
they find that inadequate use is being made of it, then it is 
for them to push and see that their experience is turned to 
account. 

From my own knowledge I am quite certain that the mining 
electrical engineer is not sufficiently consulted, and, there- 
fore, does not apply himself as closely as he might to the 
problems of production. These facts must be brought home 
to those in authority. I plead most earnestly with managers 
and directors who are members of this Association to make 
the utmost use of the engineers, mechanical and electrical, 
who are engaged upon mining work. They are earnest and 
enthusiastic men, and if their energies be turned in the 
proper direction and duly appreciated, many of the problems 
m m increasing production will be rapidly and satisfactorily 
solved. 


SUNCO ELECTRIC FIRES. 


Last week we had an opportunity of viewing a new pro- 
duct, namely, Sunco electric fires, made and in the making 
at the works department of the Sun ELECTRICAL Co., Lab. 
‘This series of fires has been designed with & view to providing 
reliable fires in artistic cases. The first models produced 
are those period designs which are adaptable without incon- 
gruity to decorations of other periods, but it is intended to 
place on the market other attractive designs at an early date. 
Owing to the war these fires have not been placed on the 
market before, but they have been on test for & period of four 
years, during which time, we understand, they have proved 
entirely satisfactory in ali respects. The construction of the 
electrical elements is robust without being unduly heavy, the 
actual heating element being enclosed in a curved fireclay 
channel. The clay heats up in & very short time, and the 
curved front of the element diffuses radiant heat over a larger 
area than would be the case with a flat element, and gives 
a greater side heating effect. To give an idea of the quality 
of the fire clay it may be stated that it is possible to heat an 
element until it is red hot and then drop it into cold water 
without fear of cracking. Sunco fires begin to glow almost 
immediately they are switched on, and the heat radiated is 
surprising considering their size. The standard unit loading 
is 500 watts, but 600- and 750-watt loadings can be supplied 
if required. The heating spiral works at & temperature of 
about 650 deg. C., the melting temperature being 1,950 deg., 
so that they work well within the safe limits. The multiple- 
bar fires are built up of several standard units fitted to 


a frame, which is easily removable as a whole from the 
casing. The connections between the elementa and the ter- 
ininal are made of copper wire, & special terminal ensures 
that the flexible is not easily pulled away from the casing. 
The single-bar fires are controlled by means of a modified 
tumbler switch, while the mutiple-bar models are fitted with 
rotary switches. 'lhe makers claim that the fire radiate suffi- 
cient heat to raise the temperature of an ordinary room to a 
comfortable degree, and no handles are fitted for portability. 
In the two-bar Jacobean model shown in fig. 1, which is suit- 
able for morning rooms or halls, the heat is focused at & con- 
venient level, and if required dishes can be kept warm on the 
flat top. The weight of the fire is 17.5 lb. and the standard 
loading 1,000 watts, but they can be supplied for 1,900 and 
1,500 watts if required. Two heat control is provided, one fire 


, 


Fic. 1.—SuNco 2-BAR JACOBEAN FIRE. 


bar being across the mains and the other bar controlled hy a 
switch. The Adams four-bar model, fig. 2, is handsomely 
finished, being designed for reception rooms and eimilar in- 
teriors. The standard loading is 2,000 watts, 2,400 or 3,000 
watts supplied if required, and the weight 20.6 lb. Two 
switches give a three-heat control, one bar being across the 
mains, while the switches control two and one bar respec- 
tively. The single-bar fire, which is portable inasmuch as 
it can be easily carried from room to room although no 


Fia. 2.—Sunco 4-BAR ADAMS FIRE. 


handles are fitted, is suitable for intermittent local heating. 
Although its weight is only 6.25 lb., weight has not been 
sacrificed at the expense of strength. In all models the fire 
case is of fine grain soft grey iron and the standard finish 
black eggshell lacquer, with applied copper or brass orna- 
ments, but other finishes to harmonise with the existing 
scheme of decoration can be supplied if specified by the 
customer. The fires are сиррцес with a substantial wire 
guard in front, two vards of flexible cord and two switches 
complete. In conclusion, our thanks are due to Mr. E. К. 
Morton for facilitating the works inspection and providing 
the particulars set out above. 


— — 


Electrical Supplies in Sonth Africa.—The S.A. Mining 
and Engineering Journal for October llth states :--'' Tubing 
is getting scarcer than ever, and there is practically none in 
town; consignments are on the way, but it is impossible to 
say when they will arrive. Lamps have not increased in 
price yet, but the tendency is for them to harden, and unlike 
six or eight weeks ago, when these were sold freely in order 
to secure other orders, dealers are not evincing any eagerness 
to dispose of stocks on hand. Indeed the tendency is for all 
electrical materials to go up in pricè.“ 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address of Mr. Roger T. Smith, President. 


(Continued from page 601.) 


11 has been already pointed out that this analysis only 
indicates tendencies, and I think it may be claimed that 
basing the working costs of each kind ot locomotive, steam 
and electric, on the average trauin-mues hauled in a year, and 
placing the known increase in traln-wiles hauled by an 
elecuic locomotive at reasonable figuies lor passenger and 
goods respectively, the passenger eiectric locomotive might 
have diincuity ш earning sullcient revenue to weet all present 
charges and have enough to spare to pay for electricity and for 
interest on the electhical equipiuent, while the goods loco- 
motive could much more than do so, provided in both cases 
electricity 18 bought or produced by the railway at 4d. per 
EW.-hour at the generating station. I must, however, insist 
once more that in an analysis of this sort the actual conelusion 
come to, Which is in the form of the weight of passanger 
train and of goods train (including the locomotive) that can 
be hauled for the same working expenses now necessary for 
steam traction, bas no Intrinsic value, and if applied to any 
individual case might be most misleading. All that the 
figures show is that in a typical case for the same working 
expenses now incurred by steam traction, electrification 2з 
more in favour of goods haulage than of passenger haulage, 
and among the railway economies necessary to pay the 
enormously increased working expenses the electrification of 
goods and especially of mineral lines ought to receive due 
consideration. 

With the exception of the 18 route miles of mineral line 
already referred to between Shildon and Newport which have 
been electriled by the North-Eastern Railway with great 
success, all the electrined railways in this country are of the 
suburban type in that they are worked on the multiple-unit 
system, each unit consisting of a motor coach hauling or push- 
ing one, two or three trailers, these units being made up into 
trains of any length required to suit the traflic conditions, 
capable of being driven from either end whatever the forma- 
tion may be. 

The feature of all suburban electrification replacing existing 
eteam haulage has been first to restore a decreasing tratlic, 
in cases where it had decreased, and then to increase the 
traffic. Figures for several such cases have been роо 
апа І only propose to add some particulars given me by Sir 
Herbert Walker for the London and South-Western electrified 
suburban system. The length of route electrified is 49 miles 
and the length of single track is 152 miles. 


LONDON AND SOUTH-WESTERN RAILWAY. 


Number of passenyers (including season-ticket holders) tra- 
velling on the suburban electrified system, exclusive of those 
travelling only between Waterloo and the City. 


Year, Haulage conditions. Passengers. Car mileage. 
1913 Steam 25,011,569 — 
1916 Steam until Oot. 25th, when 

Wimbledon section started 23,301,236 — 
1916 Electrification nearly complete 29, 361,917 12,355,404 
1917 Electrification complete 32,869 316 16,089,563 
1918 Electrification complete 40,376,371 15,162,362 


Between 1918 and 1915 the total number of passengers 
carried annually by steam trains fell from 25,000,000 to 
23,300,000, or 7 per cent. The first electrified section ‘started 
in October, 1915, and the number of passengers carried in 
1916 showed an increase of 26 per cent. over the previous 
year. In 1917, when the programme of electrification was 
complete, the number of passengers carried showed an in- 
crease of 4l per cent. over 1915, and during 1918 an increase 
of 73 per cent. over 1915. "The passengers carried last year 
amounted to over 40,000,000, with a car mileage of 5 per 
cent. less than in the previous year. During this year so far 
the 1913 figures have been more than doubled. 

The L. & S.W. Railway electrification has proved satisfac- 
tory not only in averting and restoring a diminishing traffic, 
but assisted by war conditions, has been used to its utinost 
capacity and proved & most valuable additional facility for 
the Government in meeting the restrictions placed on road 
motor traffic. 

In Great Britain at the end of 1918 as at present there 
were 351 miles of railway route electrified, equivalent, with 
sidings, to 834 miles of single track. Ву the courtesy of the 
yeneral managers of fourteen of the leading British railwavs 
using electricity for traction, lighting, and power, I am 
able to give the total amount of electricity used for such 
purposes by these railwavs during last vear. 

Also through the good offices of Mr. H. M. Hobart and the 
public-spirited energy of Mr. Oehler, one of the associate 
editors of the New York Railway Age, I am avie to give 
similar figures for eight of the railways in the United States. 

The information may be taken as fairly representative, but 
unlike that given for British railways it is very far from 
being complete. Moreover, it includes no underground rail- 
ways. Six out of the eight railroads are trunk lines where 
the majority of the traffic is hauled by steam locomotives 
and about half of the 2,762 miles of single track for which 
figures are given is main-line electrification. 


For the eight railwaya in question during 1918 the elec- 
tricity used for traction was 478, 000, 000 KW.-hours, with an 
annual one-hour load factor of 46 per cent. Alinost exactly 
half of this electricity was bought at an annual one-hour load 
factor of 49 per cent., while that generated by the railways 
had a load factor of 42 per cent. 

For hynting and power 164, 000, 000 KW.-hours were gene- 
rated and bought at an annual one-hour load factor of 44 per 
cent. 

16 will be noticed that in every instance the load factor is 
better than on British railways, being above rather than 
below 4U per cent. 

Sixty-eight American railways possess 760 workshops, two- 
fifths of which generate their own electricity for power, and & 
total of 366,500 н.р. is connected to the supply. 

On the 14 British railways, which possess all the electric 
traction and by far the greater part of the use of electricity 
for other purposes in this country, the total KW.-hours used 
during 1918 for traction were 400,000,000 and the kilowatts 
of maximum demand averaged over an hour were 123,000. 
Consequently the annual one-hour load factor was 37 per cent. 
Ninety per cent. of the electricity was generated by the 
railways at an annual one-hour load factor of 41 per cent. 
The remaining 10 per cent. of the electricity was bought, and 
from the figures of maximum demand given, which are 
generally ditüicult to estimate, the load factor is 19 per cent. 

The important point is that for suburban services, шапу 
of them continuous for 20 hours or more, the greatest annual 
load factor whieh has been obtained in this country when 
railways generate their own electric power is about 40 per 
cent. It is probable that the electricity bought had about the 
same load factor. 

The load factor for the electricity used for lighting ane 
power is referred to later in its proper place. The total u 
of electricity by the 14 railways for traction, lighting, dnd 
power in 1918 amounted to 517,000,000 xw. -hours, and the 
annual one-hour load factor was 34 per cent. 

When the war started, British railways were actually com- 
mitted to the carrying out of additional electric traction, and 
with 16 а certain amount of power and lighting which was 
stopped by the war. Had this work been carried out the esti- 
mated kw.-hours of electricity generated would have been 
357,000,000 at an estimated load factor of 48 per cent. 

But for the war the total electricity generated and bought 
by the 14 railways during 1918, including these commitments, 
would have been 875,000,000 kw.-hours at an annual one-hour 
load factor of 37 per cent. 

For 1918 no complete returns of the electricity sold by 
public supply authorities in the United Kingdom are avail- 
able. In 1914 it was 2,100,000,000 kw.-hours and in 1917 
3,020,000,000 Kw-hours. It has been estimated at 4,200,000,000 
KW.-hours in 1918, it being of course understood that this 
figure is only for supply authorities, and is exclusive of the 
quantities privately generated. j 

The 14 railways, therefore, actually used for all purposes in 
1918 12} per cent. of the quantity generated by supply autho- 
rities, and would have used 20 per cent. taking account of 
such part of it as would have been bought, supposing their 
actual commitments had not been stopped by the war. 

Apart from the importance of the present railway load, ws 
compared with the whole load of the supply authorities, a 
proportion which is quite certain to increase as soon as rail- 
way policy 1s defined, I have insisted on quoting a number 
of figures including load faetors because there has been a 
tendency in some quarters to exaggerate the value of the 
railway load factor, which it will be seen both in actual fact 
and in estimate is in this country below 40 per cent. for 
the densest type of suburban service. The highest railway 
traction annual one-hour load factor in this country for one 
of the most dense electric services in the world—the London 
tube service—reaches 48 per cent., and is the same for trac- 
tion as for lighting and power. But this value is altogether 
exceptional. 


Usg or ELECTRICITT BY 14 Leaping British RAILWAYS FOR 
TRACTION, LIGHTING, AND POWER DURING 1918. 


Traction on 10 Railways. 


Length of electrically-equipped route, miles - . 851 
Equivalent length (including sidings) of single 
track, miles  ... 834 
Electricity generated by railways, KW.-hours 360,171,100 
Maximum demand averaged over one hour (one- 
hour demand), Kw. b. 99.380 


Annual one-hour load factor, per cent. » 41.5 
Electricity bought by railways, kW.-hours ... 39.076.000 


Maximum one-hour demand, Kw. D. Е ae 23,450 
Annual one-hour load factor, per cent. ... ; 19 
Total use of electricity for traction by 10 railways, 
KW.-hours_.. Wn . . 399.247.100 
Maximum one-hour demand, KW.B. ps oe 122,830 


Annual one-hour load factor, per cent. a 37 
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Lighting and Power on 14 Hailwage. 


Electricity generated by railways, kw.-hourg 83,760,900 
Maximum one-hour demand, Kw. D. n 30,300 
Annual one-hour load factor, per cent. .. 32 

Electricity bought by rail ways, KW.-hours ... 33,893,130 
Maximum one-hour demand, kw. p. 21 530 
Annual one-hour load factor, per cent » 18 

Total use of electricity for lighting and powa, 

KW .-hours ai 7,654,030 
Maximum one-hour demand, KW. D. А "" 51, 730 
Annual one-hour load factor, per cent. ... ES 26 


Total Uss of Electricity on 14 Railways for Traction, Lighting 
and Power. 


Electricity generated and bought, kw.-hours ... 516,901,130 
Maximum one-hour demand, KW.D. : 174,560 
Annual one-hour load factor, per cent. 34 


Additional Commitments for Traction, Lighting and Power to 
: have been carried out but for ths War. 
Electricity generated and pougar by eight ee 


KW.-hours 357,564,980 
Maximum one-hour demand, KW. D. PN 95,190 
Annual one-hour load factor, per cent. ... ae 43 


Total Use of Electricity on 14 Railways for Traction, Lighting 
and Powsr inclusive of Actual Commitments to have been 
carried out but for the War. 
Electricity generated and bongor by 14 үүнү; 


Kw.-hours aes . 874,466,110 
Maximum one-hour demand, 'KW.D. І sie 269, 150 
Annual one-hour load factor, per cent. ... e 37 
Seven Railways with Electric Traction in Greater London, 

Length of electricity equipped route, miles 211 
Equivalent length {including sidings) of single 
track, miles 556 
Electricity generated and bought for traction, 
. KW.-hours 340,247,160 
Maximum one-hour demand. 'KW.D. О sie 100,340 
Annual one-hour load factor, per cent. . 38.5 
Flectricity generated and bought for lighting and 

power, KW.-hours ... 52,459,780 
Maximum one-bour demand, 'KW.D. 20,790 
Annual one-hour load factor, per cent. .. 

Total use of electricity for. traction, lighting and 

power, KW.-hours ... 392,706,940 

Maximum one-hour demand, Kw. D. 121,060 


Annual one-hour load factor, per cent. — id 37 
Additional Commitments for Traction, Lighting and Power to 
have been carried out but for the War. 

Electricity generated and ponent by seven nu 


ways, KW.-hours . 247,564,980 
Maximum one-hour demand, 'KW.D. " 15, 1 
Annual one-hour Joad factor, per cent. 37.5 


Total Use of Electricity by 14 British Railways for Traction, 
Lighting and Power, including Actual Commitments to have 
been carried out but for the War. 

Electricity generated and о m 14 га yay; 


EW.-hoursg m . 874,466,110 
Maximum one-hour demand, KW.D. m 969, 750 
Annual one-hour load factor, per cent vus 97 


Use or ELECTRICITY FOR EIGHT RAILROADS IN THE UNITED 
STATES FOR TRACTION, LIGHTING AND POWER DURING 1918. 
Traction for siz Railroads. Four of them Steam Trunk Lines 

with some Electric Traction. 
Length of electrically equipped route, miles 
Equivalent length of single track, miles 
Electricity generated by railroads, KW.-hours 


1,413 
А 2, 762 

237, 732, 125 
Maximum one-hour demand, Kw. D. " 63,630 
Annual one-hour load factor, per cent. 


Electricity bought by railroads, KW .-hours 239,847,678 
Maximum one-hour demand, KW.D. n 55,150 
Annual one-hour load factor, per cent. 49 

Total use of electricity for traction by six railroads 

KW .-hours ко .. 477,579,803 
Maximum one-hour demand, kw. D. 118, 
Annual one-hour load factor, per cent. .. cae 

Lighting and Power on Eight Railroads. 

Electricity generated by railroads, xw.-hours ... 105,763,924 
Maximum one-hour demand, KW.D. 5 28,650 
Annual one-hour load factor, per cent. ... 42 

Electricity bought by railroads, KW.-hours 58,024, 000 
Maximum one-hour demand, Kw. hours 14,445 
Annual one-hour load factor. per cent T 46 

Total use of electricity for Ишин апд рше, 

|. Kw.-hours е ; 163, 787,924 
Maximum one-hour demand, Kw. D. ee xs 43.005 
Annual one-bour load factor, per cent. ... A 44 


Tota: Use of Electricity on Eight Railroads for Traction, 
Lighting and Power. 

Blectricity generated and bought, xw.-hours . . 641,367,797 
Maximum one-hour demand, Kw. p. re 161,785 
Annual one-hour load factor, per cent .. n 45 

Diversity of many loads, of (апу good but different load 

factors, from one or more interconnected power stations 

where the individnal units can he of greater output than 
would be possible in a power station devoted almost entirely 


to ban wil do more to cheapen electricity than the 
separate generating station for each railway. In London this 
result could have been achieved iu the past by supplying the 
electrical needs of several railways from one station, but rail- 
way legislation made this quite impossible. So far as cheap 
electricity is concerned it would be an advantage for railwaye 
to be able to obtain electricity from power etations with diver- 
sity of load, generated by units of power large enough to 
reduce the capital invested to the lowest possible figure, since 
capital costs are half the generating costs and large turbo- 
generators are more economical than small ones. 
(To be concluded.) 


REVIEWS. 


Regulations for the Electrical Equipment of Ships. London: 
Institution of Electrical Engineers, or E. & F. N. Spon, 
Ltd. Price 2s. 8d., post free. 

THe long-expected ‘‘ Regulations for the Electrical Equip- 

ment of Ships," have now been issued by the Institution of 

Electrical Engineers in the form of a trig little pocket book 

of 86 pages. 

The caumittee, which was composed of representatives 
drawn partly from the Institution of Electrical Engineers and 
other interested bodies, has done its work well, under the 
appropriate chairmanship of Mr. C. H. Wordingham, C.B.E. 

The main object kept in view was to compile rules to 
ensure satisfactory results and uniform practice. All the 
avalable and applicable British and foreign regulations have 
been examined and sifted and the best retained. The vital 
requireinents for successful electrical installation have been 
made as definite and mandatory as possible. The small edit- 
ing sub-committee of four is to be specially congratulated on 
the tone of distinction and clarity in which the rules are 
stated. The regulations apply to the generation, storage, 
and distribution of electrical energy for all ehip purposes 
other than the actual propulsion of sea-going vessels, and 
they do not apply to ships of war. They are not to be taken 
to exclude new systems or arrangements if these are effective 
and safe. 

At the beginning is a set of definitions, and it will be 
noticed that for the most part these agree in sense, if in 
some cases not in diction, with the definitions of the I.E.E. 
Wiring Rules. and they do not suffer by comparison. One 
notes, however, that in the definition of a fitting it :s 
made to include not only the brackets and pendants, but 
also the switches, fuses, plugs, and other accessory appli- 
ances. This is a considerable stretching of the trade term 

" fittings," which has, of course, hitherto been restricted to 
the supports for lamps. 

It is a new departure in electrical regulations to insert 
quasi specifications of steam and internal-combustion engines. 
But these are included for the useful purpose of stating the 
most suitable pressures and speeds for marine direct-coupled 
sets, and also to lunit, if possible, the number of differing 
sizes of each type. The list of standard internal-combustion 
engines might usefully be extended to much larger eizes 
which are now available. 

The requirements regarding generators, although not ex- 
haustive, are excellent, and worthy of widespread application. 

The same remark might be made about the paragrapba 
dealing with switchboards. Where circuit-breakers are fitted, 
the design must be such that they are not thrown off by vibra- 
tion or sudden shock to the vessel. This is not always 
attended to, and might have been worth mention. 

Where practicable, switchboard instruments are best 
placed with the plane of their faces fore and aft, b because 
with many instruments the rolling of the ship affects the 
reading. 'This recommendation also might be worth inserting 
in future editions. 

For two-wire D.C. systems no opinion 18 expressed as to 
which of the wires ought to be earthed, though there is 
something to be said for reversing the common practice in 
this respect. 

The provision that conductor fall of pressure on maximum 
load shall not exceed 2 volts plus 3 per cent. of the busbar 
pressure for lighting is а distinct improvement upon the 
corresponding I.E.E. Wiring Rule, which limits the fall to 
2 volts plus a constant allowance of 1 volt. Presumably the 
standard voltages given are those of the lamps. 

‚ The section dealing with the insulation and protection of 

cables treats of V.I.R. and paper-covered cables, and one 

notes that bitumen and tough rubber protection are not speci- 
fically mentioned here, although for flexible cords the latter 
form of protection 18 among those permitted. 

Naturally the regulations deal very fully with lead coverings 
for cables. Such coverings are to consist of pure lead. 
This rules out systems the sheathing of which consists of 
antimonious lead or other alloys. A table of maximum spac- 
ing for clips is provided. The distance between these is less 
than has been the general practice. Conditions under which 
conduits шау be used are stated: whether or not such 
conduit should be galvanised is left to the judgment of the 
installer. 

A useful suggestion is made to provide з suitable con- 
nection box to enable a vessel ta he supplied from & dock 
or from another ship installation, 
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Experience relative to the effect of electrical apparatus on 
compasses: has dictated a number of special regulations on 
this point. In this section it might be an advantage to 
8 y that compass lamps should not have spiral filaments. 

The paragraphs dealing with batteries, fittings, and acces- 
suries are definite and clear, and, as far as applicable, British 
engineering standard specification designs are recommended. 

Several pages are devoted to motors and their control gear 
and to other accessory apparatus. As far as possible, every- 
thing connected with these is arranged for easy identification, 
expeditious fault-testing, and quick repair. 

Lightning conductors are dealt with, and two special rules 
apply directly to the dangers peculiar to oil ships. 

The book concludes with a set of tests for insulation. 
These differ somewhat from the I.E.E. Wiring Rules tests, 
as natural the more severe conditions result in & lower 
degree of surface insulation. 

There is & very complete index. and several pages of 
squared paper for notes are provided. 

Taken generally, the new regulations are unique in their 
comprehensiveness, and the wiring section in particular is 
perhaps the best set of rules yet issued. D. 8. M. 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


List of Contributions in connection with the Annual 
Festival Dinner, 1919. (Incomplete.) 


CHAIRMAN'S PRELIMINARY £ s.d. 
LIST. Middleton, V. G., & Co... 5 5 0 
& s. d. Marshall, F. W 2 2 0 
Cath, H. J, Ce. Ltd. 10 % % | „ ра 
Cash, Н. )...................... 10 0 0 "v 3. 7 к 
Salomons, Sir David, Bart. 5 5 0 rn F., & Co...... | 1 0 
Barwell, James, Ltd. ...... 1 1 0 | ELE ы ыы ыс a 
Incledon, II., & Co. Lid. 2 2 0 | Edwards, CLV 2 2 0 
Ring P. T. M oS т 0 Girdlestun & Co. ............ 10 10 0 
33 а и т Radford, E. К. (Messrs. 
Keeble, I. td. 1 1 0 Trollope & Colls) 3 0 
5 woo TT : : | | Electrical Contractors & 
Maxweil, Butcher x Co. 1 1 0 | Maintenance Co. S dre СҮЛГҮ, 3 3 0 
Heatley & Gresham Engi- Anderson, P. ——— 3 3 0 
neering Co 119 | Malcolm Е, Allan ............ 5 5 0 
—— eee ** ee es Lud tate REUS NDS 9 9 0 
Metal & Hardware Pro- | Nies . 
Russell, J. WW cece ees 110 
ucla” удул нени ees 11 0 ' 
Dixon, S., & Sons, Ltd... 1 1 0 | үл. иви AAEE 9 10 R 
Watson & Sons (Elec: ro- | apren, : Snej ’ 
Medical) Ltd 1 0 i Wood, Alfred TT 3 2 0 
Middleton, E. S. муш. 010 0 DE ae pene dE. 
ps e . MacDonall, Syer & Co. .. 4 4 0 
Taylor, George E. JPMNG III 25 0 0 Pottle. G. ·‚— 2 *ů eee е 0 10 6 
Dodimead J & Son 22 0 н Barwell, HE 010 6 
Hawkins F. AUT 330 | Seamen, А. б. .............. 100 
JFC... a x Hodgson, T., & Co., Ltd. 2 2 0 
Drake & Gorham ............ 3 3 0 i . 
Eck Justus ОКОТО 11 0 | W alton, W. H. FF 10 10 0 
Sutton, L-—-——-——P: 4 110 555 
Baker, Chas. А. ш... 100 юзо N 
Preston, С. А. ............... 010 0 | ЫЫ 
Baxter, W. AAA... T 5 0 0 сурс : К 
Hellyar, S., & Co. ........ 110 H. VE OLEO ON TART 
Tyler & Freeman ............ 5 5 O M 
Garcke, E. K 5.5 0 Gorton & Halliday ues 2 2 0 
Sutton, С.  .................... 10 0 0 | Langley, Smith & Co.. 2 2 0 
Madgen, W. IL. . 3 3 0 Alfred Stern & Co. ......... 110 
Toy inslow ............... 22 0 Hearl, Heaton & Sons, 
Connal, A. K&K... . 11 0 Ltd. oec e EUN 5 5 0 
Electric Installations, Ltd. 4 40 Wood & Fairweather ...... 3 3 0 
Goad, K ĩ 1 5 50 Stott Bros 10 10 0 
Marryat, H . 10 10 0 Cawson, G., & Co. ......... 1 1 0 
Gill EEC шыта» 010 0 Anderson & Robertson ...... 9 2 0 
Kemp, .. 010 0 Heilbert, Symons & Co. 10 0 0 
Baxter, . 0 10 0 | Alden’s Successors, Ltd... 2 2 0 
Mayo, H. 2 010 0 | Symington & Со. ............ 2 2 0 
Cant. Je G. wore vene 010 0 Smith, Frederick, & Co... 2 2 0 
Willmer, Н. II. 010 0 ^! Wilcox, W. H., & Co. 330 
Cramer, F. AA... 0 10 0 Lancashire Wire Co. 2 2 0 
. D. W о lo о | Wilkes, John, Sons & 
Lawton, E. e Ni SRUEAR EAE 010 0 Mapplebeck . 5 5 0 
Bristoll, 120 ОТР 010 0 | Driver & co 1 1 0 
Gladding, E. a К УКО Г 010 0 Jerrard & co 1 1 0 
Knight, C. I. ............ 010 0 Waltham Cross Joinery ... 2 2 0 
Electrical Contractors’ Walker, James, & Co. . 11 0 
Association 50 0 0 Espir, Fernand. 2 2 0 
Mann, Egerton & Co 35 00 | з 
8 Н. pt MEUM 0 0 £61 9 Q0 
anks, Т. Н.................... 10 0 i 


Further contributions to the Chairman's list and Mr. Bevis's 
collection, together with Mr. Hunter's and Mr. Fletcher's collec- 
tions, will appear in a later issue. 


Individual Electrical Drive in Textile Factories.—An 


interesting article dealing with the “ Oerlikon" new electrical 
individual drive for ring spinning and twisting frames appeared in 
the Ze.rtile Hecorder for October, and is concluded in this month's 
issue. The article is well illustrated, and gives a description of 
the machinery which has been deeigned to suit the special speed 
requirements ; to increase the production by about 10 to 15 per 
cent. ; to simplify maintenance and costs; and to adapt itself to 
small space requirements. It is claimed by the makers that a 
smooth jerkless starting-up of frames is possible with a starting 
current of 17 times the uormal, the motive power being provided 
by в three-phase squirrel-o&ge induction motor, and trausmitted 
through the patented individual drive] There also appears, iu the 
same issue, a short fully-illustrated article dealing with the G. E. C. 
" Witton " motors for driving French drawing and worsted mule 
spinning machinery. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Electricity Supply ВШ. 


My attention has been drawn to the following paragraph which 
appeared in Mr. Arthur Ellis's address as chairman of the Western 
Centre of the Institution of Electrical Engineers :— 

‘This brings me to the introduction of the Electricity (Supply) 
Bill in Parliament by the Government. A paper was read before 
the Institution by Mr. E. T. Williams in 1916, and knowing what 
we do to-day. one is almost inclined to think that his paper was 
inspired by the Government itself, as, if not, then it represents a 
very wonderful anticipation, to a very great extent, of what the 
Government actually intends should be done, and if the latter is a 
correct assumption, then Mr. Williams has undoubtedly done a 
great and lasting service to the country." 

While noting Mr. Ellis's courteous remarks, I think it is 
incumbent upon me to state that my peper on this subject was 
in no way inspired by the Government, and, in fact, had no 
relationship whatever to my official position. Before entering 
the Government service I had several years' experience in the elec- 
tricitysupply industry of this country, and the original paper, which 
was much more extensive than that printed in the Proceedings of 
the Institution of Electrical Engineers, was written on board a 
P. and O. steamship in March and April, 1915, during my return 
journey to England after six years' absence in the Far East. It is 
very gratifying to me that this Bill is likely to be passed. 

Ernest T. Williams. 

London, .Vorember 18th, 1919. 


The New Standards for Cables. 


My attention has been called to the letter signed by Mr. Geo. J. 
Smith, in your issue No. 587, under the above heading. 

A considerable amount of the letter is taken up with matters of 
opinion, on which I will not enter into any discussion, but there 
are oneor two points of principle at issue, on which I should be 
sorry that the industry generally should be misled by any state- 
ments or suggestions in Mr. Smith's letter. 

It is stated that the new list appears to have been expressly 
designed to cause confusion, the point at issue being the use of 
" areas of wire instead of the old standard wire gauge. On this 
point I should like to make it clear that neither the Cable-Makers 
Association nor the British Engineering Standards Association 
was the prime mover in the substitution of an area table for the 
wire gauge. Tho matter was pressed forward by manufacturers 
using wires, by electrical contractors and by Government depart- 
ments, and the Institution of Electrical Engineers’ Committee 
dealing with the Ship Wiring Equipment Rules were unanimous 
in their desire to substitute definite measurements understood all 
over the world, for a national wire gauge of a very limited 
currency. 

The next queation at issue is the substitution of 1,000 yards as 
the unit, instead of a mile of 1,760 yards. It is suggested that 
this ia a covert attempt to introduce the metric system. I can 
assure your readers that no such object was in view, but it may be 
admitted that it is a concession to users in other countries than 
those accustomed to working with the mile, to use a system of 
arithmetic with which they are conversant, and more congratu- 
lations have been received by this Association on this point than 
on any other point arising on the new standards. 

The question of flexibles is one which has in the past been 
a cause of much difference of opinion, and it may be that it will 
so continue, but the fact remuins that the immense variety of 
flexible strandings that have been current without arriving at any 
definite decision that one is better than another, and the experience 
during the war that users found satisfaction with & very limited 
range of sizes, convinced the cable manufacturers that the time 
had come to limit the use of an indefinite number of strandings of 
flexibles. 

The suggestion that it is an advantage to the cable-maker to 
have only a limited number of sizes of dies for drawing is founded 
on a misapprehension. The wear of dies is so rapid that, from the 
point of view of dies alone, the greater the number of sizes of wires, 
the less is the cost of keeping dies re-sized. The advantage 
to the cable maker lies in having to stock only a limited number of 
sizes of wire with whieh to execute all his orders, and the advan- 
tage to the consumer lies in the more rapid completion of orders, as 
stocks will be more likely to be held of all the standard sizes, with 
the further advantage that there is a reduced cost of production. 

The question of change of price has nothing whatever to do 
with the standards. The prices of standard sizes which were 
current up to the time the change was made were known by every 
user to be lower than the market price of materials or the present 
rates of wages justified, and prices would undoubtedly have been 
advanced earlier had not the new list with the new sizes been in 
preparation. 

The statement that the prices are advanced 40 per cent. is not, 
except in isolated cases, true, though the advance in materials and 
iu wages since the last lists were put in force would have justified 
un advance of that amount. 

With regard to wires for instrument work, no doubt at present 
these may be worked to the old wire gauyes, though to a very 
large extent these have for years been specified on diameters, and 
not on wire gauges, 
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With regard to the suggestion made in the last paragraph, that 
buyers should mark their orders in & way that refuses to accept 
the new sizes or 100-yard coils, I should be sorry to think that any 
considerable number of members of the trade wonld endeavour to 
obstruct by such methods a change which has the support of & 
great majority of the industry, and there can be no question that 
manufacturers would be obliged to make extra charges for 
departures from standard manufacture, if so ordered. 

With regard to the letter of "Contractor" in your issue of 
November 21st, I will not enter upon the matter raised in the first 
three paragraphs as they are trade matters, which members of the 
C.M.A. will readily discuss with their customers, but are apart from 
the question of standards, but I will reply to the two questions 
addressed to the C.M.A. 

1. The I. E. E. have agreed the new ‘standard sizes, and no doubt 
the Wiring Rules Committee will amend their rules to agree there- 
with. The LE.E. Ship Electrical Equipment Committee have 
substituted the ‘0015 sq. in. for the 1/18 8.w.G. as the minimum 
size of conductor to be used. | 

2. The "average wireman” has previously had to select a coil 
of 3/036 (8.w.a. 3/20) from 3/:028 (s. w. d. 3/22); he will probably 
find that it is not more difficult to distinguish between 3/036 
and 3/029. 

It is perfectly true that every change means some trouble to all coon- 
cerned in the first instance, but a short time will remove the trouble, 
and then if the change (as in this case) is one that the industry 
has in advance decided is a real improvement, the industry will 
benefit in à way that is quite out of proportion to the trouble 
which the first few weeks of change throw upon it. 


The Cable-Makers’ Association, 
LLEWELYN B. ATKINSON, Secretary. 
London, .Vorember 19th, 1919. 


Manum. ici — ——„-— — 


I am delighted to see S. E. G.'s letter in answer to mine in 
your columns this week. It is evident that he does not agree with 
me, but so far from showing where I am wrong, he really 
emphasises my chief point, for he says: “The s. Ww. d. is, after all, 
only an actual diameter with another name." Exactly; and for 
what reason, other than confusion, is a name that everyone is used 
to, changed Had S. E.G.” said, under a more convenient name, 
he would be more accurate, for a simple definite number is certainly 
easier to memorise than a string of decimals. Your correspondant 
seems to have misunderstood me in one place, and misread me in 
another. My remarks in connection with the micrometer were 
not intended for an injustice at all, but merely a question as to 
whether a tool so treated could be read by anyone. Of course, a 
workman who wilfully misuses a fine measuring instrument is 
generally unreliable in reading its indications. 

If “8. E. G.“ will again read my original letter, he will see that 
what I said was one firm would quote for and specify, c.“ Ishould 
regard a customer who could draw up his own specification as the 
reverse of non-technical, and should at once assume that he would 
recognise the difference in diameter, but even then not its elec- 
trical significance, as I аш frequently asked to explain why a low 
voltage needs & thicker, and not a thinner, cable than a higher 
voltage. І ат quite prepared to admit shat I am not up-to-date as 
defined by some, but one thing I have learnt is that time is the 
moet precious item, and I bave found life far too short to adopt 
any government methods. I think that at this juncture we all 
have enough troubles, without having any extra that this horrible 
muddle will entail, and I sincerely hope that it will be strangled in 
its infancy. 

East Lancashire Electric Co. 
GEO. J. SMITH, Engineer and Manager. 


Accrington, Nurember 17th, 1919. 


I have not yet seen any table giving comparisons between the 
cost of the o!d sizes of cables generally in use by wiring con- 
tractors, and the cost of the new equivalent sizes, and I am sure 
the following will be of interest to many: 

Comparison of Costs of Cable, Old and Now Sizes.-—The old sizes 
given are in common use by contractors, and will be recognised by 
the trade; the new sizes are those which would have to be used to 
carry the same load. 

Prices taken from both old and new lists, both issued in 1919, by 
same maker. 


Old sizes. : New sizes 
Price in shillings Price in shillings 


per 100 yd. per 100 yd. 
155 wee wie cae у» aoe 23°3 
25 ... Gee sei eats - bus 28 
28  ... Ds P sis ae ae 34°6 
38'4 ... А oe "t Ves vii 102 
64°56 ... “з к ids КРТ КАА 74°6 
95'5 ... dis ish ҒА 905 wae 99°2 
13] ... ssa сів avs ays .. 10172 
214 ... bay ca vee Р . 220 
260 5% gri es iv .. 241 
374  ... sx "m n vie e. 398 
602 T n iat ose — 620 


“9 


It would appear that A rose by any other name" oosta more, 
and in view of the fact that the reduction in number of aizes 
available should cheapen the cost Of production, the іпогеағез in 
prices shown seem to be a distinct contravention of the Profiteer- 
ing Act, or at any rate of the spirit of the Act. 


I would suggest that the C.M.A. dismiss from their trade mark 
the kilted. Roman. with the sporran on his hat, and substitute a 
three-phase pawnbroker's sign upheld by a rampant son of Israel. 


| Bboracum. 
Aurember 24th, 1919. 


I thave been interested to note the comments in your Corres- 
pondence " column relative to the introduction of the new standards 
for cables. The gentleman signing himself Contractor,“ in your 
issue of the 2186 inst., draws attention to a very real and serious 
problem likely to face every electrical contractor. 

Whilst the average wireman is not likely to be called upon to 
actually issue cable from stock, he certainly will have to deal with 
the cable when on his job, and it seems to me that & good deal of 
confusion will arise when dealing with cables such as those men- 
tioned—say a partially used coil of 3/036 and 3/'029. If some 
system of distinguishing cables other than by the use of the 
micrometer could be embodied in the manufacture of the cables, 
matters would be very considerably simplifled. 

The suggestion I have to make is that, perhaps, it would be found 
possible to use differently coloured tapes under the braiding of 
V. I. R. cables. For instance, 3/029 might have a red-coloured tape, 
whereas 3/036 might be black-taped. Such a system need only 
apply, perhaps, to the smaller sizes of cables, thus necessitating, 
say, two colours for the ls. sizes, two colours for the 3s., and five 
colours for the 7s. This would simplify both the issue and the 
checking of cables during the course of erection. 

J. R. Halliwell. 

Manchester, .Vorember 24th, 1919. 


The Value of the London External Degree. 


One cannot let pass, without comment, the adverse criticism of 
the London external degree by the writer of the article in last 
week's REVIEW. If there should be an engineer with the 
University stamp, surely it is he who has the pertinacity and 
intelligence to pass the severe tests imposed for the external 
degree, for not only has he had to study hard, but he has carried 
on the practice of his calling at the same time. It is in accoord 
with the spirit of the age that the door to academic distinction 
should not be closed to those who have not the means or 
opportunity to pass through it in the orthodox manner. It would 
be as well to point out, however, that the money value of a degree 
to & Btudent who has to fight his own way to success in the 
engineering industry, is practically nil at the present time ; this in 
spite of much lip service to the contrary. Of course, to some 
people, knowledge of itself is a pearl of great price; the names of 
many such are writ large" in history. That is their reward. 


T. H. 


Speeding-up of an luductlon Motor. 


I was very interested in Puzzled's letter in your columns 
this week, as it reminds me of a similar case that came under my 
notice. In this instance the supply was 200 volts, two-phase, 
50 periods, with one pole of each phase earthed. The motor was 
of the ordinary slip-ring induction type with eight paire of poles 
per phase. The motor had been taken down for repairs, and in 
re-assembling, the stator windings of both phases were damaged. 
They eventually went to earth, which had the effect of cutting 
out a pair of poles in each phase and caused the motor to 
accelerate. ‘ Puzzled” does not say if the original speed was the 
one that the motor was designed to run at, nor does he state the 
number of phases. Such a fault as described above would not 
necessarily blow a fuse or trip a breaker, for both are set liberally 
as arule to allow for the excess current when starting against 
load. I hope the foregoing will be at least of some interest to 
“ Puzzled,” and I should like to hear what the cause of the trouble 
eventually proves to be. 

Geo. J. Smith. 


Engineer and Manager. 
| The E. L. E. Co. 


+ 


Accrington, November 17th, 1919. 


Coal Profits and the Government. 


As one who has had commercial interest in coal matters in the 
past, may I orave space for a few remarks upon the subject of the 
expressed intention of the Government to introduce a Bill to limit 
for the current year the profits in the coal trade to 18. 2d. per ton ? 

Against this contemplated limitation it is difficult to speak too 
strongly, for such an interference with the liberties of private 
enterprise is full of menace to all British industries, and will con- 
stitute a most dangerous precedent. If once enforoed in respect of 
the coal industry, no British industry will be secure from similar 
Government inroads. 

This proposed interference with coal trade profits is not only 
unjust in principle, but is also of no advantage whatever: to 
those most concerned—the general public—with respect either to 
increasing the output of coal or to lowering the price. The 
injustice lies in the fact that the Government proposes to apply the 
proposed limitation of profits to only one industry—the coal trade. 
Why this particular industry should be singled out for this 
mischievous handicapping is best known to those who have 
advised the Government to take the step. 

As regards benefiting the public, no support for the proposed 
restriction of profits can be found in that direction. The effect 
will be quite the reverse. A limitation of profits can only mean 
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the plunging of a number of colliery concerns into financial trouble. 
which will lead to embarrassed working, and, doubtless, in some 
cases, to actual closure. 

The Government seems to forget, too, that the coal industry ів а 
“ wasting industry, and by its nature a somewhat speculative one. 
It is essentially an industry in which reserves of capital are 
particularly necessary, to provide against contingencies. Coal 
seams can be worked out, faults can appear, involving possibly 
great loss; floodings, explosions, and other disasters are not 
unknown, and to these labour troubles may be added. Why, in the 
face of all these factors, the Government should plunge so essential 
an industry—the acknowledged “key of key” industries—into 
further difficulties; is a subject of astonishment to moet people. 
One has to turn back to Stuart days—the days of benevolences " 
and forced loans—to find a precedent for this latest proposed 
Government snatch at private earnings. 

Collieries in this country are largely owned by shareholders, 
soattered throughout the length and breadth of the land, and 
drawn from all classes, from the highest to the humblest thrifty 
small-holder. These are the people who will suffer from this 
inroad on the coal industry, and if this is permitted in respect of 
that industry, all other industries—the iron trade, shipbuilding, 
shipping, textile industries, and even trade papers— may be similarly 
harassed in the future. | 

It behoves, therefore, all interested in the industrial welfare 
of the country to unite in protesting against this ‘ill-advised 
intention of the Government. 

W. H. Harvey. 


London, 8.W. 11, Norember 16th, 1919. 


— 


Stopping Runaway Tramcars. 


My letter re “Stopping Runaway Tramcars" in your issue of 
31st ult. has been criticised by two correspondents in your 
oolumns. The first you amply satisfied by explaining that the 
brakes must be released before adopting the method I mentioned, 
and I apologise for not having done во in my original letter. Mr. 
J. В. Fletcher. in the current issue, states that it is immaterial 
which parallel notch is used when operating one motor reversed 
and driven from the other running as a generator impelled by the 
car's momentum. I will agree that for some control arrangements, 
it will not matter which notch is used, but if the attached sketch 
be glanced at. one will readily see that each notch cuta out resist- 
ance between the machines. 
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Steps in the Bridging Transition Method ” of series-paralle) control. 1 and 
2 are the armatures; ., F, are the corresponding series fields; 2,—R,, 
nn,, sets of grid resistances. 


The sketch represents the method of series-parallel contro] known 
as “The Bridging Transition Method.” and gives a remarkably 
smooth acoeleration (actual) during the transition stage. The 
motors and resistances are arranged after the Wheatatone bridge 
scheme, each resistance arm having the same potential drop as 
the motor "arm corresponding to it. Ле Mr. Fletcher's remarks 
about stone houses for stopping cars, I think there is nothing to вау, 

W. G. Stuart. 

Trethomas, Bedwas (Mon.), 

November 18th, 1919. 


— 


Coll Ignition v. Magneto Ignition. 


I am very pleased that C. G. M., A. M. I. E. E.“ criticised my article 
on the above subject, for two reasons. First, it gives me pleasure 
to know that he thinks there is a future for coil ignition; and, 
secondly, it gives me an opportunity to prove that his statements 
concerning the inefficiency of the Remy are incorrect. This is 
probably due to the fact that he haa not had an opportunity of 
stulying the subject, or, at least, not the same opportunity that I 
have had. 

It ie true that the engine on which the Remy was fitted is a 
9-cylinder vertical. The engine is the Puma,“ and was manu- 
factured by the Siddeley Deasy Motor Car Co., at Coventry. I had 
the pleasure of being a member of the staff of this company, and I 


| CENT PAPE T EE nl 


am not wandering from the truth when I say that I have seen 
thousands of these engines made and tested. 

Every engine was manufactured and tested under the super- 
vision of the Aeronautical Inspection Department, and one of the 
tests was to run the engine at a very low speed, and alternately 
short-circuit the magneto and the Remy. lalways found that the 
engine behaved better when operating with the Remy. 

My position with the Siddeley-Deasy Motor-Car Co. was that of 
technical instructor. That is, I had charge of the technical school 
which was opened and conducted for the instruction of officers, 
technical sergeant-majors, and others, who the Air Ministry 
thought should undergo a course of training in the design and 
construction of this engine. I numbered among my pupils many 
well-known officers from the flight equadrons, not only in England, 
but in France and Mesopotamia. Thus, it will be seen that I had 
an opportunity of discussing the merits of both the magneto and 
the Кешу with those who had actual flying experience with them. 

One thing I did notice was that the majority of officers were 
under the impression that the Remy was only fitted for starting 
purposes. І very soon told them that the Remy was for constant 
running. This may account for some of the failures referred to 
by C. G. M., A. M. I. E E.,“ because if the Remy ran for any length of 
time without firing, the points of the plugs connected to it would 
become sooted up; then. if it was required for use, no spark would 
be available, due to the sooty short circuit. Referring to the 
Liberty, I do not think that much ignition trouble was experienced 
during the flight from America to the Azores. 


Cyril Sylvester, A.M.I.E.E., A. M. I. Mech. E. 
Coventry, November 18th, 1919. 


The Wife as a Commercial Asset. 


If "Ann Assette's" picture of the vicissitudes of the central- 
station engineer and his wife is drawn from life, one can only think 
that over the entrance to each of the less-important stations should 
be inscribed the words said to have been written over the entrance 
to "another place'"—" All hope abandon, ye who enter here." 
Perbaps some other asset will relieve our gloom by showing us 
the silver lining to this very dark cloud. In my opinion, Mr. 
Hiscox'a article presents the man's point of view more fairly, 
although I must confess that his title does not appeal to me. It 
reminds one unpleatantly of the tenth commandment, where, ip 
the list of our neighbours belong ngs that may not be 
coveted, the wife comes seoond, being. in fact, sandwiched in 
between the house and the man-tervant. As Mr. Hiscox says, 
" Husband and wife must be comrades,” and I do not see how 
this can be if the wife is regarded merely as a " commercial 
asset." 

I think, too, that he lays a little too much stress on the wifes 
reluctance to leave her people, for, as Ann Assette points out, 
there are many other considerations that make the woman hesitate 
to take the plunge that seem so desirable to the man. Sheoften 
knows, to her cost, that while & proposed rise in position may look 
very advantageous on paper, it does not necessarily follow that it 
will bring increased happiness or степ increased prosperity to 
herself. her husband, or her children. She also knows that 4 rise 
in position means a rise in the standard of living, and that it is 
worth while to consider whether the proposed increase of salary 
will cover this extra cost of living and keeping up appearances, to 
say nothing of all the inevitable expenses attendant upon atarting 
& new home. 

Incidentally. may I point out that "the beautiful werds of our 
text were addressed, not to Ruth's husband, she being a widow at 
the moment. but to her mother-in-law. I am afraid that husbands, 
both Eastern and Western, are a little bit inclined to take all that 
kind of thing for granted. 

An Engineer's Wife. 

November 18th, 1919, 


Appointments in India. 


I agree with what Mr. W. T. I. Turner says in his letter pub- 
lished in your issue of September 26th. except that he places the 
cost of board and lodging for a single man in Bombay or Calcutta 
far too low at Rs. 150 per month. Under present conditions he 
could. perhaps, exist on that amount, but to live in any comfort 
would cost him at least Hs. 200 per month. This is, of course, 
quite apart from the cost of clothing. conveyances, amusements. 
&с. A youth should not come to India on less than Re, 45U per 
month, 1 or a young married couple under Rs. 900 a month. I speak, 
of course, of middle-class” people, accustomed to live in some 
comfort. The rupee is now worth 2s. for Exohange purposes, but 
in purchasing value here it is worth less than half this amount 


T. 
Calcutta, October 26th, 1919. 


Apprentices and Trade-Unlon Restrictions. 


With reference to the modern trend of things, and your various 
articles on Specialisation and Trade-Union Restrictions and ! ines 
of Demarcation, I should be pleased to see your readers’ opinions 
on the following. if you consider it of sufficient importance to 
warrant you in insertiog it in your “Correspondence” columns. 

How is the apprentice in a power station to be trained to enable 
him some day to take entire charge of & generating atation where 
he requires a knowledge of steam-raising plant and auxiliaries, 
steam engines and turbines, gas and oil engines, A.C. and D.C. 
generators, and motors, switchgear, wiring, fitting, and turning, 
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&o. ; in short, a training to enable him to qualify for the position 
of chief (electrical) engineer for one of the large power plants in 
industrial concerns up and down the country ? 

What 1 have in miud is the difticulty which nowadays presents 
itself if an apprent.ce does a bit of mechanical work such as 
turning, boring, or fitting, and then attempts to do electrical work ; 
а x told he muat be either an engineer or an eleotrician, but, not 

t 
I am at present in this difficulty, and before making inquiries 
in other directions, I should like to have your readers’ views. 


Engineer Electrician. 


[We have received a letter from Rewind,” and would draw the 
Writers attention to the note at the head of " Correspondence." — 
Ера. ELEC. Rxv.]. 


LEGAL. 


. FARRANT v. County or LONDON ELECTRIC SUPPLY Co., Шр. 
In the City of London Court on Monday, before Sir John 


Paget, H. C., Deputy Judge, Mrs. Kuzaveth barrant, widow, . 


OL rutney, clauued under the Workiuen 8 Culmpensation Act 
agalns& uetenuants damages for the death of ber husband. 
Mr. Duck worth appeared tor the plaintin, at the instance of 
her husband з traue union, and Mr. Scalan, M. P., for the 
delenuants. Mr. Duckworth said that the deceused’s wages 
мее &4 per week, and he had been employed by the respon- 
dents lor 17 years aa a cable jointer. ‘Lhe empioyers bad a 
suv-stawon at Mitcham Lane, dtreatham. It was the inten- 
tion o1 the company to put in а new transformer, and a new 
length ої cable had to be supplied passing trom the trans- 
former to the switch pillar. Flaintiff's duties took hun origin- 
ally to Wandsworth when he was to go to Streatham. Не 
had to get his tools and his mate. ‘lhere were, besides Far- 
rant, another jointer called Humphries and Mr. Wootten, the 
assistant engineer, at the works. arrant was given instruc- 
tions as to what was to be done, and all three went into the 
switchroom, where the work was pointed out. Parrant 1е- 
mained behind. A few minutes afterwards a shout was heard, 
and Farrant was found in the switchroom, where a current at 
11, 000 volts had passed through his body. He was taken to 
the hospital, where he died. Defendants said that their work- 
men had strict prohibitive orders against going into the 
switchroom under any circumstances. ‘Lhey further said that 
in any event it was an unnecessary risk that was incurred by 
Farrant in going into the switchroom, where he would not 
have to do any work directly. Furthermore, they said that if 
he had to go there at any time that time had not arrived 
when he met with his death. The widow's answer to that 
defence was that the door leading to the switchroom should be 
strictly kept locked. lf the defendants were going to do any 
work in the switchroom then l'arrant must necessarily go 
inside. A bricklayer was making a hole through the wall, 
and he was in and out of the switchroom all the morning. 
1herefore if there was a prohibition against anybody going 
into the switchroom it should have applied to the bricklayer 
as well. Then the prohibition would disappear where work 
was being done which involved going into the switchroom, 
otherwise the workmen would not be able to see what they 
were doing. There was no doubt in & case of absolute pro- 
hibition the applicant could have no right to recover. ln a 
case where a man thought he had a right and had none, then 
he could not recover. The defendants had set up that Far- 
rant's work did not commence until after mid-day, when the 
switch pillar would be dead. No such information was ever 
given to Farrant. 

WILLIAM Бозе, Farrant’s mate, said that the door leading to 
the switchroom was not unlocked until Mr. Wootton, one of 
the defendants' superintendents, unlocked it and took Farrant 
in there. 

ERNEST CANNELL, architect and surveyor, Martin's Lane, 
Cannon Street, produced plans of the building in question. 
He could not see inside the switchroom when he viewed the 
premises, as permission was refused. 

FLETCHER Еилотт, bricklayer in the employment of the de- 
fendants, called on behalf of the plaintiff, said he was doing 
some work at the sub-station in question and was cutting 
down some brick work. He was in the switchroom at 9.30 
with Bulger, the foreman of the fitters. Bulger opened the 
door to see what was dead or what was alive inside. When 
Bulger unlocked the door he showed witness which was alive 
and which was dead. He pushed his head through the hole 
which he had made in the wall and then there came a flash 
right across his face. Farrant, who was inside, hallooed out 
and fell. Farrant struck against the wall and his neck was 
in flames. Witness tore Farrant's collar off, as it was burn- 
ing, and witness burnt his finger in the process. In dropping 
down to get Farrant out witness fell in the excitement. He 
would not go into the switchroom without permission, but 
even then he would want to know which was alive and which 
was dead. He was cutting behind a dead switch. 

HERBERT Humpurey, cable jointer in the service of the de- 
fendants, was also called in support of the plaintiff's case. He 
said he had instructions to go to the works in question and 
e weit. Wootton's orders. e knew that work was not to 


begin until after the cables had been made dead. Wootton 
told him he was going to make the cables dead. 

For the defence, Mr. ALFRED WOOTTON, assistant engineer to 
the defendants, was called, and said he had been in their em- 
ployment for 22 years. He was in charge of the work in 
question, and deceased worked under him. The main switch 
in question supplied the power for a considerable section from 
Streatham to Beddington, and the current which passed 
through Farrant's body was at 11,000 volts. He unlocked the 
door and went into the switchroom on the threshold, 
Humphreys going with him. Не did not go amongst the 
electrical appliances. Before beginning the work it was necee- 
sary for the main to be shut down, which made the cable 
dead. He had explained all that to Farrant and the others, 
and at the time of his explanation the cable was alive. 
Having given the explanation he then went to the trans- 
former room, but before leaving his position in the switch- 
room he closed the door. Witness was in charge of the whole 
building and had & key. Bulger also had one. In order for 
anyone to go into the switchroom it was necessary to get wit- 
ness's permission. He was an authorised person under the 
Factory and Workshop Regulations. He gave no permission 
to Farrant to go into the switchroom, and he therefore had no 
business to have gone there until he had ascertained that the 
current was turned off. Cross-examined, witness said he did 
not suggest that Farrant knew that work was not to com- 
mence until mid-day. If Farrant received an 11,000-volt shock 
he must have come in contact with the live ends of the cable 
of the switch. 

BuLGER, defendants’ foreman, said there was no reason 
whatever why Farrant should have gone into the switchroom. 
He distinctly told Humphreys that no work was to be done 
until mid-day, and at that time Farrant was standing within. 
five or six feet. The cables were to be shut down before any 
work was done. That was said in a sufficiently loud tone to 
be heard by Farrant. 

Mr. JAMES Dauras, M. I. E. E., main superintendent for the 
respondents, said he had occupied that position for 94 years. 
He produced the book of signatures, including one of Far- 
rant's, showing that he had received the rules governing the 
business. The regulations were issued to all the workers. 

The Deputy JUDGE said he supposed Farrant had no right 
to go into the switchroom while the cable was live, but the 
question was did Farrant know that. 

The witness said cable jointers would know what was alive 
and what was dead. He did not pretend to understand Home 
Office regulations. Nobody did understand all of them. If a 
locked door was & guard then the switches were guarded, and 
if not they were not. All switches had to be enclosed ір iron. 
The reason the entrance to the switchroom was not guarded, 
if it was not, was because it was a place apart.“ If there 
was a place apart and he as an authorised person had to 
guard the door by locking it then that was essential. If the 
door was left ajar it was not a safe place, and it war not 
guarded. It was a place apart, and Farrant had no right to 
go in. | 

The реротү JUDGE said he did not want to hurry them over 
the legal argüments, because the case was on the border line. 
He therefore adjourned the further hearing until the morrow. 


—————— EEE EE 


THE ELECTRICITY SUPPLY BILL. 


On Thursday last week the Electricity (Supply) Bill came 
before the House of Commons on the Report stage. Mr. 
Shortt moved a new clause transferring the powers and duties 
of the Board of Trade under any and ae Act relating to 
the supply of electricity to the Minister of Transport; this 
clause had been rejected by Standing Committee B. Sir A. 
Geddes supported the motion, and Sir J. Fortescue Flannery 
stated that the Provincial Association of Electric Supply 
Companies was in favour of it. Mr. G. Balfour opposed the 
clause. Sir Eric Geddes, supporting the motion, expressed 
the opinion that this course was best for the promotion of 
electric power in the country; he agreed that there was a 
good deal to be said in opposition to it, and that the Chief 
Commissioner must be absolutely independent, but he had 
arrived at a complete understanding with Sir John Snell, who 
was quite willing to transfer. The clause was read a second 
time without a division. An amendment by Mr. Shortt 
provided that the Electricity Commissioners should be ap- 
pointed by the Minister of Transport with the concurrence 
of the Board of Trade, and another required that they should 
have no financial interest in any electricity supply undertak- 
ing. 
Атабайев providing for the specific representation of 
County Councils on district electricity boards, and that the 
local authorities’ representatives should form the majority, 
were rejected—the latter by 153 to 54 votes. МИ 
On Clause 7 (acquisition of generating stations), Mr. Shortt 
moved the adjournment, and on the resumption of the debate 
on Monday, he withdrew an amendment which would have 
brought the railway and dock generating stations within the 
scope of the clause, explaining that he had forgotten an 
agreement which he had made with the authorities concerned. 
An amendment providing that the owners of generating 
stations which were purchased should receive ** compensa- 
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tion instead of being paid the standard price was opposed 
by the Government, but was supported by several members 
on the ground that the present terms of purchase were unfair 
and constituted & breach of faith with the electricity under- 
takings; it was eventually rejected by 204 votes to 44. 

An amendment moved by Mr. G. Balfour, bringing аррге- 
clation as well as depreciation into the determination of the 
standard price for stations and transmission lines owned by 
companies, was opposed by Mr. Shortt, who stated that any 
appreciation that might have taken place amounted to war 
profits. The amendment was negatived, but a proviso was 
inoved by Mr. Bridgeman authorising the Electricity Com- 
missioners, if convinced that the standard price in any par- 
` ticular case would work an injustice, to refer the matter 
to arbitration. 

Mr. Bridgeman moved an amendment giving local authori- 
tics the option of receiving payment either in annuities or 
by a capital sun calculated in the same way as in the case 
of & company. 

An amendment moved by Mr. G. Balfour, defining the pur- 
chase price of the remainder of an undertaking as the capital 
expended on it before and after the date when the generating 
station or transmission lines were vested in & district elec- 
tricity board, was accepted, but a proposal to take deprecia- 
tion into account was opposed by the Government, Mr. 
Shortt pointing out that buving out an undertaking was very 
different from dealing with a portion of it, and they must 
treat the seller as one who would have had the opportunity, 
if left alone, of recouping the capital expended during his 
42 vears’ tenure. 

Other amendments were made, and the debate was ad- 
journed. The Report stage was concluded on Tuesday. 


A memorandum on the Bill has been circulated by Mr. 
Andrew Gemmell, of Ovingham-on-Tyne, in which he draws 
attention to the methods of control adopted by the New- 
castle-on-Tyne Electric Supply Co., Ltd., and its associated 
companies, and calls for an impartial investigation of the 
system of operation, so that safeguards can be provided in 
the Bill for the protection of the public interests. 


—— — 


BUSINESS NOTES. 


British Magnetos.— There has been issued by the 
Publicity Department of the British Ignition Apparatus Associa- 
tion, 8, Bream's Buildings, London, E.C. 4, a 21-page booklet, 
entitled “ British Magnetos," in which instructive in formation is 
given respecting what we may call the magneto position in this 
country. Whereas in the year 1913-14 the British output of 
magnetos was only 1,140, the war-time developments made by 
firms belonging to the above Association were on such a scale that 
from 1914 to 1918 they produced over 300,000. A remarkable 
carve of increase for the period is shown. Illustrations appear of 
magnetos produced by the following companies 

British L. M. Ericsson Manufacturing Co.. Ltd. ; British Thomson- 
Houston Co. Ltd.; E. I. CO. Magnetos, Ltd.; M.L. Magneto Syndicate. 
Ltd.; North & Sons, Ltd.; Thomson-Bennett Magnetos. Ltd.; and 
C. A. Vandervell & Co., Ltd. Copies of the pamphlet will be 
forwarded to any reader on application. 


Patent Extenslon.—A petition for the extension of the 
term of the Patent No. 5,546, of 1907, granted to A. L. Hitchcock- 
Spencer and P. A. Sharman (W. H. Spencer & Co., of Hitchin), 
for '‘ Improvements in vertical steam boilers,” will be heard 
on January 13th, 1920. 


American Electrical Activity: Rising Prices.—From 
the Bulletin issued by the Electrical World under date November 
Sth :—" Almost without exception, manufacturers and jobbers of 
electrical material are having an unprecedented volume of business. 
Products involving steel are becoming less plentiful, and shipmenta 
are continually lengthening. Difficulties of transportation and of 
labour in the factories, and the heavy ordering, are making it 
extremely difficult for jobbers to procure sufficient stocks of most 
materials. This is particularly true of materials for use in house 
wiring except wire which is becoming more plentiful. 

"Price inoreases are shown for iron boxes, 17 per cent.; line 
construction tools, 10 рег cent.; electric elevators, 10 per cent.; 
and time switches, 20 per cent. In addition, Atlanta district 
reports withdrawal of prices on flexible armoured conductor. 
Motor and transformer advances are in the wind, but no producer 
has been found who will admit anything definite." 


Lamp Prices In Italy.— The text of a Decree has been 
published in Italy in connection with the payment of the lamp 
monopoly duty, stipulating that the prices of home-made or 
imported lamps shall not be lower, in any case, than as follows :— 
Carbon-filament lampe, 1°60 lire; wire-tilament lamps of any type 
up to 60 C. P., 8 lire; wire lamps from 60 С.Р. to 250 C. b., 6 lire; 
from 250 to 900 C. P., 16 lire; and lamps of higher C. P., 24 lire. 


Copper Prices.— Messrs. JAMES & SHAKESPEARE report, 
November 25th :—Copper bars (best selected), ditto sheets, ditto 
rods, no change. 

Messrs. Е. SMITH & Co. report, November 25th :—Electrolytic 
burs, £115, $3 decrease ; ditto sheets, no change ; ditto wire rods, 
#123, 85 deorease ; ditto H.C. wire, Is. 34d., 1d. decrease, 


Brazilian Trade and Industry.—The September Bulletin 
of the British Chamber of Commerce in Brazil (Inc.), says :—In 
Brazil, with its tariff-inflated cost of existence, labour can never be 
cheap and materials can only be imported from distant countries 
and subject to heavy duties unless special exemptions are allowed. 
Exemptions again are too precarious to form a good basis for a 
general movement of expansion. It seems paradoxical to say that 
a system of tariff protection for national industries is the chief 
barrier to their development, but such is really the case. The 
general level of cost in the country has been во raised that in 
normal times nothing short of a practical prohibition of importa- 
tion can enable Brazilian home manufactures of many kinds to 
compete. During the war when many articles could not be 
imported, a number of national industries sprang into being. As 
regards iron and metal goods, many articles, including machinery 
parts, were made locally to fill the place of what could not be 
imported. The importance of Brazil's iron resources, however, 
does not lie in local industries for home supply; it lies in the 
export of ore or of the metal—if the ore can be reduced to metal 
at a low cost in Brazil, then millions of tons are made available 
for European and other markets. If,on the band, the ore has to 
be exported, the cost of rail and rolling stock, besides freight for 
the ore in bulk must continue to weigh heavily against Brazilian 
export. Forthe time being, therefore, Brazil is only & potential 
seller of iron ore on a great scale, and must continue to import 
iron and steel materials and manufactures. There is, and must 
continue to be for some time, a great demand in Brazil for iron 
aud steel imports. The U.S.A. has been the chief source of supply 
during the years of shortage and it now lies with other iron and 
steel exporting countries to regain their footing as far as they can. 
The elements of competition are cheapness of production, low 
freights, range, quality, and suitability of products, and rapidity in 
execution of orders. British manufacturers should not fail to 
give close attention to this important market. They should also 
encourage Brazilians in the development of their iron resources and 
industries, for these will create demands for machinery and other 
supplies, 


Social Events,—On the evening of the 14th inst., the 
Staff Association of the EpIson Swan ELECTRIC Co., at Ponders 
End, provided a concert for the members and their friends. It was 
largely attended, and much appreciated. Mr. J. Bacon, the 
chairman of the Association, presided. The artistes were :— Miss 
N. Goudie, soprano; Miss C. Vincent, elocutionist ; Mr. Н. G. 
Holyday, baritone; Mr. Will May, humorist; Mr. A. Spilman, 
comedian ; Mr. W. F. Ingamells, humorist and ventriloquist, and 
Mr. Haydon Pearsall, accompanist. On the evening of Saturday, 
the 15th inst., the Ediswan Cricket Club held its annual dinner and 
concert in the Staff Café, the chair and vice-chair being occupied 
respectively by Mr. J. Bacon and Dr. C. E. Hiatt. The chairman, 
in a brief speech, traced the history of the club since its formation 
in 1907. He said that during the war the men had been playing a 
far sterner game, but they had been able to resume play this year, 
and had had a most successful season. They had a playing mem- 
bership of 34, and an honorary membership of 29. The chairman 
then presented the prizes, after which Mr. E. Russell, hon. sec., 
was presented with a set of gold cuff links and studs, as a mark of 
appreciation for his services to the club. The toast of “The 
Visitors“ was proposed by Dr. Hiatt, and Mr. J. W. Elliott pro- 
posed " The Officers of the Club," acknowledged by Mr. R. Hood. 
An enjoyable musical programme was furnished, under the 
direction of Mr. E. S. Anderton, by Messrs. W. Vaughan, 8. Bryant, 
Н. G. Holyday, J. Belcher, W. Е. Ingamells, J. Hilliard, Little 
Jack, J. Ganderton, Will May, and F. W. Roberts. 


Dnties on Lamps to Australia.—According to the 
Melbourne Age, in the House of Representatives on September 12th, 
Mr. Gregory (W.A.) referred to a Press statement made by a 
metropolitan newspaper that higher duties were imposed on elec- 
trical goods of British manufacture than on those of foreign 
manufacture. Was it true, he asked, that the duty on Jananese 
lamps was 24d.,on Dutch 2jd., and on British 5d.“ Was it not 
possible to prevent such anomalies if they existed ? 

The Minister of Customs replied that electric lamps were subject 
to ad valorem duties. The basis of value for duty was the price at 
which similar lamps were sold in similar quantities in the domestic 
trade of the country of export. In the countries of export, Dutch 
and Japanese lamps were sold at a much lower price than those of 
British manufacture. The latter, however, were invoiced to their 
Australian branch houses and other importers at a special export 
price. The difference arose because the rate of duty depended on 
the home consumption value of the article. Under the present 
law it was not possible to overcome the anomaly referred to. 


Lead.—In their report, dated November 22nd, Messrs. 
G. Cawson & Co. stated :— 

The market kept fairly steady at £24 5s. to £24 15s. until 19th inst., when 
speculators started buying again, and as there was only a limited quantity of 
lead offering, the price was suddenly rushed up about 20s. to 228. 6d. per ton, 
with business done at £36 to £35 15. per ton. This movement made further 
progress yesterday, when business was done from £36 up to £36 78. 6d., closing 
with buyers at £36 58. in all positions. There has again been some consunp- 
tive demand both from rollers and also from the electrical trade. 


Messrs. James Forster & Co., reporting on the same date, stated 


Metal for early delivery is іп good request, at a tritle over £36 78. 6d., princi- 

ally for London, where the Government stock is practically exhausted. А 
There has been a fair inquiry from the Continent, but home consumers are 
not showing much disposition to place orders for anything beyond their 
immediate requirements. 


Messrs. James & Shakespeare report that the price of English 


' pig lead on Tuesday, November 25th, had advanoed to £3; 158., 


an increase of 50s. for the week. 
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Book Notices.—Technical Paper of the Bureau of 
Standards No. 139, entitled “ Some Tests of Light Aluminium Casting 
Alloys ; the Effect of Heat-trestment."—The mechanical properties 
of a number of different compositions of light cast aluminium 
alloys have been determined, as well as the resistance to the action 
of alternating stresses of threecommonly-used alloys. Comparison 
was made of the resistance of some well-known alloys to corrosion 
in the salt spray test. It was found that the effect of heat-treat- 
ment of cast alloys, consisting of annealing at 500 C. and cooling 
in air from that temperature, followed by aging for several days 
before testing, produced an increase in the tensile strength and 
the hardness, with an attendant decrease, usually, in the elonga- 
tion. The application of such a heat-treatment to light aluminum 
castings seems to have commercial possibilities. 

“ The LE.E. Regulations for the Electrical Equipment of Ships.“ 
First Edition. September, 1919. Pp. xvii + 62; 13 tables. 
London: E. & F. N. Spon, Ltd. Price 3s. 6d. net cloth ; 2s. 6d. net 
paper covers. 

Technical Schools, &c. (Amending) Regulations (No. 2), 1919.“ — 
Draft, dated October 28th, 1919, of the regulations proposed to be 
made by the Board of Education. London: H.M. Stationery 
Office. Price 1d. : 

“The Principles of Electrical Engineering and their Appli- 
cation.” Ву G. Kapp. Vol. П. Pp. viii + 388; 173 figs- 
London: E. Arnold. Price 18s. net. 


Electrical Wages in New Sonth Wales.—On behalf of the 
Electrical Trades Union of New South Wales, an application was 
made before Judge Rollin, in September, for a variation of the 
award governing the industry covered by the Government Railway 
and Tramways (Electricians’) Board. According to the Sydney 
Daily Telegraph, Mr, H. J. Wormald appeared for the Govern- 
ment Tramways Electrical Branch Workers’ Association, and Mr. 
Bretnall for the Railway Commissioners. By consent, his Honour 
varied the award as follows :— 

Electrival fitters, 16s. a day, with an extra 6d. а day when 
employed at the power house; electrical tests and electrical 
mechanics on running testers, 15s. 6d. a day; battery mechanics, 
158. ; electrieal mechanics, 14s. ; mechanics on construction line, 
18a. 8d. ; maintenance linesmen, 14s. 8d. ; cable jointers, 158. ; arc 
lamp trimmers, 12s.; overhead line testers, 10s. 10d.; railway 
electricians, Sydney yard, 14s. 6d., when in charge of squad an 
extra 18, a day; electrician in charge of construction, 165. 8d., in 
country and suburban sections, £4 18s. a week ; shift electricians 
(D.C. Board power house), 168. 8d. а day; sub-station shift elec- 
tricians (probationers), 14». 4d. a day, thereafter, 15s. 4d., 168., and 
16а. 8d. a day ; assistants, А С. Board, 12s. 2d. ; dynamo attendant, 
128. 8d.; battery attendant, 10s. 8d.; shift electricians (country 
and suburban generating stations), 158. 4d.; senior shift elec- 
tricians (Clyde), 16s, 4d. 


The Iron-Moulders’ Strike. — It is stated that 4,000 
engine-builders at the L. & N.W. works at Crewe have been put on 
reduced time owing to the continuation of this strike and the 
shortage of castings. - 

An attempt was made, last, week, to reopen negotiations between 
the Engineering Employers' Federation and the Unions. | 

45,000 men were on strike, last week, and it was stated in the 
House of Commons that the number of people unemployed as the 
result of the strike was 75,000. | ‚ 

More than 8,000 Scottish iron-moulders handed in their notices 
last week. but it was stated on Wednesday that they had with- 
drawn them. 


Electrical Manufacturing in Australla.— In the course 
of a speech at the annual meeting of Amalgamated Wireless 
(Australasia), Ltd., at Sydney, early in September, the chairman, 
Sir Thomas Hughes, said that, realising the national importance of 
the electrical industry, and having proved that the company could 
manufacture the highest grades of electrical instruments and 
apparatus, the directors looked forward to extending their manu- 
facturing work as soon as the Commonwealth policy of fostering 
such industries was definitely assured. The company had one of 
the best-equipped electrical workshops in the State, in which they 
could produce electrical apparatus both for wireless and general 
electrical purposes. If the wireless industry was given every 
opportunity to develop in that country, their manufacturing work 
would undoubtedly extend. The general electrical section of their 
manufacturing business was now conducted by the Australectrio 
Co., which the directors had registered in the company’s name for 
that purpose. The Australectric Co. would also look after the 
agency for the relay automatic telephone system, for which they 
had both the selling and manufacturing rights in Australia and 


New Zealand. 


Engineering Wages.—Men of 18 and over employed in 
the Belfast engineering and shipbuilding trades have been awarded 
an increase of Ба, per week. They asked for 168. 


The Dutch Lamp Export Veto.—The Dutch Minister 
for Industry announces that as from November 18th the veto 
has been withdrawn on electric glow lamps falling under the 
export embargo on all metals in any form. At the same time, the 
export veto has been removed on the export of pocket electric 
lamps and parts thereof and on the raw materials for their 


production. 

Certified Establishments.—The Ministry of Munitions 
has revoked the certificates granted to establishments and under- 
takings for the supply of light, heat, water, power and tramway 
facilities for the purpose of carrying on munition work, 


Liquidations and Dissolutions.—I. FRANKENBURG AND 
Sons, Greengate Rubber Works, Salford.— Winding up voluntarily 
for the purposes of amalgamation already referred to here. 
Liquidator, Mr. F. T. Woolley, 71, King Street, Manchester. 

lRWELL X EASTERN RUBBER. CO., Mill Street, Salford.— 
Winding up voluntarily for reconstruction purposes !las above. 
Liquidator, Mr. W. Bolton, 46, Pall Mall, Manchester. 

LODGE SPARKING PLUG Co., LTD., 6, Bennett’s Hill. Birming- 
ham.—Winding-up voluntarily for reconstruction purposes. 
Liquidator, Mr. F. B. Lodge, St. Peter's Road, Rugby. A new 
company is to be formed with the same name. Meeting of 
creditors at Rugby, December 3rd. Claims must be sent to the 
liquidator by December 31st. 

RENEW ELECTRIC LAMP Co., Ltp.—Meeting of creditors at 5, 
Chancery Lane, W.C., December lst. Claims must be sent to the 
liquidator, Mr. B. B. McCallum, at 5, Chancery Lane, W.C. Winding 
up voluntarily to enter into agreement with the Aladdin Renew 
Electric Lamp Corporation, Ltd. 

ELECTRO FLUX STEEL Co., LTD.—Meeting called for December 
22nd, at Pilgrim House, Pilgrim Street, Newcaste, to hear an 
account of the winding-up from the liquidator, Mr. B. A. 
Fitzgerald. | 

WARWICK & OLDHAM, electrical engineers, 124, Well Lane, and 
162, Whetstone Lane, Birkenhead.—Messrs. N. Warwick and Н. 
Oldham have dissolved partnership. 

TILLING STEVENS, LTD.—Winding up voluntarily for reoon- 
struction purposes, Liquidator, Mr. M. Lancaster, 1, Basinghall 
Street, E.C. | 

GILBERT WHITE ENGINEERING Co., electrical and motor 
engineers, 33, King’s Road, Hay Mills, Birmingham.—Mr. N. W. 
Gilbert and T. W. White have dissolved partnership. 


Parliamentary Notices.—A number of applications 
which are being made to Parliament for electrical powers appear 
in the London Gazette for November 21st and 25th. Several applica- 
tions are by Corporations for powers to run motor-omnibuses and to 
require bodies and persons working any such service to contribute to 
the maintenance of the roads and streets. "We shall refer to the 
applications in the usual form when the collection is complete. 


Trade Announcements,—O wing to increased business in 
the electrical and general engineering contracting department 
hitherto carried on by the Canute Airplane Co., Ltd., Sugar House 
Lane, Southampton, a new company was registered on Nov. 14th, 
which will trade under the name of Cray INSTALLATIONS, LTD., 
with office, showroom, and stored at 728, High Street. South- 
ampton. Catalogues are desired. Captain J. Young, A. M. I. E. R., who 
since his demobilisation from the R. A. F. in May last has managed 
the department, has been appointed managing direotor of the 
company. 

MESSRS. VIOKERS, LTD., have bought St. Ermin's Hotel,. West- 
minster, for office purposes, at £400,000, 

The premises lately occupied by Mr. H. Nessi at 46, Market 
Street, Heywood, are to be opened by Messrs, T. FEARING & Co., 
electrical engineers. 

Among the new joint-stock companies registered in Sootland 
during the week was T. A. KINNAIRD & Co, electrical and 
mechanical engineers, Greenock, with a capital of £25,000 in £1 
shares 


The Enterprise Manufacturing Co. have appointed the DAWSON 
ELECTRIC Co., of St. Peter's Church Walk, Nottingham, as their 
sole agents for Nottinghamshire and Lincolnshire. 

MR. J. Е. BuGLA88, who for some years has been manager of 
the electrical department at Messrs. T. C. Keay, Ltd., Dundee, and 
Mr. W. E. JAMIESON, A. M. I. E. E., who has been on the engineering 
staff of the Dundee Corporation electricity department since 1910, 
have started in business as eleotrical engineers at 65, Trades Lane, 
Dundee. A private limited company is in course of formation. 
They desire to receive catalogues. 

Messrs. J. A. KINNAIRD & CO., LTD., who have just commenced 
business as contracting electrical and mechanical engineers at 
10, Blythswood Square, Glasgow, desire to receive manufacturers’ 
catalogues of electrical machinery, appliances, switchgear and 


` accessories. 


New French Electrical Companies.—The following new 
companies have been formed :—Hurrise et Cie.; capital, 220,000 
fr.; trade in electrical material, representation, importation and 
exportation ; offices, Levallois, Compagnie Générale de Téléphonie 
et Electricité, Paris ; capital, 1,000,000 fr.; manufacture and sale 
of electric and telephonic apparatus. Compagnie Nomande 
d'Exploitations Electriques ; capital, 100,000 fr.; offices, Paris. 
Société des Appareils, Electriques “ Pax," Paris; manufacture and 
sale of Pax " magnetos, converters, and other electric apparat us; 
capital, 600,000 fr. La Téléphonie Universelle, Н. Lederlin etjCie., 
Paris; installation and upkeep of telephone apparatus in France 
and abroad ; capital, 120,000 fr. Tuzet, Pradeau et Sigaud, Paris ; 
capital, 110,000 fr.; oversight and carrying out of all kinds of 
electric works. Dodo et Prévost, Paris; capital, 58,000 fr.; 
electric installations and supplies. Société pour l'Exploitation 
des Procédés et Brevets des Usines Jean Gallay, Puteaux, Seine; 
capital, 500,000 fr.; metallic appliances applicable to electrical 
uses. 

Under the style of La Pébéo," has just been formed, at St. Marcel, 
a suburb of Marseilles, a company with a capital of 525,000 fr., for 
the manufacture of litharge, minium, colours and oxides of lead 
by means of electricity. 

The hitherto unused deposits of quartz in which the Departement 
de la Lozère abounds are about to be utilised by a newly-created 
company, which proposes to set up electric smelting works at 
Marvéjols, in that department. 
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Catalogues and Lists. METAL INDUSTRIES. LTD., 
Sunbury-on- Thames. Pamphlet on rendering iron and steel 
rustleas by an improved process of sherardisiny. | 
` THE Quasr-ARC Co., LTD.. 3, Laurence Pountney Hill, Cannon 
Street, London, E.C.4.—Pamphlet dealing with welded ships in 
steel and iron by the quasi-arc process of electric welding. — 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, Gray's 
Inn Road, London, М.С. 1.—Leatlet dealing with a new electric 
radiation furnace; heat treatment bulletin, No. 16, on the magnetic 
selerometer and its uses. 

STERLING TELEPHONE & ELECTRIC Co., Lro., 210, Tottenham 
Court Road, W. 1.— Souvenir of Sterling Progress, recording 
the development of the business from its establishment by Mr. Guy 
Burney in 1900 to the present date ; the souvenir contains admir- 
able half-tone illustrations of all departments of the offices and 
the Dagenham works, where 2,500 hands were employed during 
the war. 


Petrol Control Department Closed.—The Petrol Control 
Department, 20, Berkeley Street, W. 1, was closed down on Novem- 
ber 22nd. All further communications in connection with the 
matter hitherto dealt with by that Department should be addressed 
to Mr. P. G. L. Webb, C.B., C.B.E., at the Patent Office, 25, 
Southampton Buildings, Chancery Lane, W.C. 2. 


Sweden and Australian Trade.— The journal published 
by the Swedish Chamber of Commerce at Sydney, recently 
published an article giving a survey of the trading possibilities for 
Swedish firms in Australia, After referring to machine tools. 
internal combustion engines of small powers and suction gas 
engines of upto 400 H.P., the journal raises the question of elec- 
trical machinery and accessoriee, for which Australia offers a great 
market right from small lamps up to generators of 5,000 Kw. 
Electric tramways are stated to be destined to supersede omnibuses, 
and all new vehicles are being built on the electric system. In the 
case of the railways, which are owned by the State, preparations 
are being made to chanve over from steam to electric traction. 
The State of Victoria is the most advanced in this respect, as one 
of the largest suburban lines has been reconstructed at a con- 
siderable expenditure, but this is only a beginning as the other 
lines in the State are to be similarly traneformed as soon as 
possible. Itis expected that the underground railway which is in 
course of construction at Sydney will be equipped for electrical 
operation, and the opinion prevails that the other railways in New 
South Wales will also be converted to electric traction. It is 
added that all the railways in Australia will be transformed to 
electrical working in the course of time, 


LIGHTING AND POWER NOTES. 


Bath.—Loan.—The Е.О. is asking for permission to 
borrow £15,000 for the provision of new mains to be laid in the 
Tiverton district. 


Batley.— Prick IN CREASE.— The price of electricity has 
been increased for power and heating by a further 15 per cent., 
making a total war advance of 115 per vent. 


Bingley.— PRICE INcREASE.—It las been agreed to рау 
Bradford Corporation 2'009d., instead ot 1°842d., per unit for elec- 
tricity supplied for tramway purposes, with the proviso that the 
agreement shall be revised yearly, instead of every five years, the 
next revision to be made in 1220. 

The Electricity and Tramways Committee recommended the 
T.C. to increase the price of electricity for lighting, heating, and 
power purposes. 


Blackburn.— ELECTRICITY v. САЗ. — The Board of 
Guardians has found its gas supply so costly that & Sub-Com- 
mittee has gone into the matter, and reported that by adopting 
electricity the Board could effect а saving of 25 per cent. on the 
lighting bills. 


_ Carisbrooke and Northwood.— OVERHEAD TRANSMISSION. 

—The Isle of Wight E.L. and P. Co. has applied to the B. of T. for 
permission to erect overhead lines in the district, at a pressure of 
2,600 volts. 


Chesterfield.—Loans.—The Corporation is advertising 
for loans for several public works, the chief of which is the exten- 
sion of the municipal electricity works. 

PRICE INCREASE.—At the meeting of the T. C., on December 
2nd, a resolution will be moved that on and from the last meter 
readings the present total charges for electricity for private and 
public lighting will be further advanced by an amount equivalent 
to 75 per cent. on pre-war rates. 


Dover.—MiximumM CuanGE.— The Т.С. is to re-consider 
the imposition of a minimum charge of 148. per year for 
electricity. 


Dundalk.—Suop LIGHTING.— The U.C. has recommended 
the restriction of shop lighting for the present owing to the heavy 
load demanded during the winter and risk of failure in electricity 
supply during the replating of а storage battery. It was reported 
that no new electrical connections could be made because о? 
shortage of meters, which were, however, on order. 


Epsom.—PnicE. IwcREA8E.—The U. D. C. is applying 
for an order to inorease the charge for electricity from 8d. to 18. 
per unit. The R. D.C. objects on the ground that it would be more 
economical for the U. D.C. to obtain a supply in bulk. 


Eston.— PRO V. ORDER.— The U. D. C. is applying for a 
prov. order to supply and distribute electrical energy for pnblic 
and private purposes. 

Glasgow. Mercury RECTIFIERS.— Councillor Sadler, 
sub-convener of the E. C., and Mr. W. W. Lackie, electrical engineer, 
have submitted a report on their recent visit to Switzerland. in 
connection with the proposal to install Brown, Boveri meroury- 
vapour rectifiers at the electricity works. It is pointed out that 
the rectifiers are more efficient and economical than mechanical 
converters. The principal points noted were :—Silence in opera- 
tion, which was of benefit if sub-stations were erected in housing 
areas; small space occupied, and light weight; small amount of 
attendance necessary ; absence of heavy running machinery; ana 
the rapidity with which starting up and shutting down could be 
effected. The Committee is to ask for a definite quotation for an 
installation of rectifiers, to consist of four cylinders, each of 
330 H.P., to be installed in Waterloo Street sub-station. The 
current price of a 330-H.P. motor-generator or rotary converter 
was about £1,600, and the rectifier would be no less, but the 
annual saving would warrant the capital expenditure involved. 


Guildford. — EXPERT ADVICE, — The power users in 
the town have asked the T.C. to consider the advisability 
of negotiating for the purchase of the undertaking of the 
E.S. Co., and have requested the company to appoint an 
independent expert to be nominated by the I. E. E. to report 
on the present condition of the plant, &c., with special 
reference to the stand-by plant, and conditio of the mains. 


Horwich.—E.L. ScuEgxE.— The U. D.C. has under con- 


sideration the question of an electricity supply, and has received 


the terms of the Bolton Corporation and the Lancs. E. P. Со. for a 


supply in bulk. 


Hexham.— ExTENSIONS.— Mr. F. M. Gascoigne, solicitor 
acting on behalf of a syndicate, has completed negotiations for 
acquiring Hexham E. L. Co. as from Deecmber 3ist. The 
generating plant is to be duplicated, and provision is being made 
to supply energy for power and heating. Messrs. Christy Bros. 
and Co., Chelmsford, are to be retained as technical advisers. 


Hull.— NEW PLAN T.— In order to avert a breakdown 
such as occurred recently, the E. C. is to purchase new plant, 
estimated to cost £46,000. The engineer (Mr. Herbert Bell) 
explaining the breakdown, said that on November 4th at 4 p.m., 
when the generating plant was carrying a load of about 9,000 KW., 
a disturbance of the division of the load between the А.С. and D.C. 
plant occurred, with the result that the protective apparatus of a 
large number of transformers principally on the positive side of 
the network in the centre of the city operated, resulting in a 
cessation of supply in the case of all users connected with the 
positive side of the network. Normal conditions were restored 
after sundry fuses in the switch pillars which had melted owing 
to overload, had been replaced. During the war, the increased 
maximum demand, which had grown at a slightly lower rate than 
during the five preceding years, was brought about largely by the 
eonnection of additional power users who were supplied through 
the medium of machinery amd apparatus fixed specially for them. 
On the other hand, the lighting demand was, if anything, slightly 
reduced, although the Committee carried out certain extensions of 
turbine plant at the generating station, no corresponding machinery 
was installed for transforming any of this energy to aupply the 
general D.C. network throughout the city. The net result was that 
the total output of transforming plant on the D.c. network wae 
slightly less than it was in 1914, and this plant was at present 
seriously overloaded. Immediate steps must be taken, and the 
engineer placed before the Committee certain proposals to be 
carried into effect at once, which included motor converters and 
switchgear, £26,446 ; necessary 6,000-volt feeders to run the above, 
£19,878, or & total of £46,524. These additions are distinct from 
and additional to those arranged for in May last. With regard to 
the new consumers, there were 360 awaiting a supply, and further 
applications were being received at the rate of about 120 per 
month; it was essential to use the greatest discrimination in 
eonnecting consumers. The engineers recommendations were 
adopted. 

STREET LiGHTING.—In order to bring about effective competition 
with the British Gas Light Co., the Corporation Water and Gas 
Committee is to seek a conference with the Electricity Committee 
for the extended use of electricity for street lighting. 


Harrogate.— YEAR'S WoORKING.—The annual accounts 
for the year ended March 25th last, show that the total income 
was £22,333 ; expenditure, £13,830; an amount of £8,503 being 
carried to net revenue account. The maximum supply demanded 
was 1,000 Kw.; units generated numbered 2,109,461; unita sold, 
1,712,428 ; public lighting, 46,863; by contract, 8,820; «private 
consumers, 1,056,755. un 


Lancaster.—Mains EXTENSIONs.—]t has been decided 
to extend the mains to Skerton if the application for energy 
justifies it, and the usual guarantees are entered into. Alderman 
Huntington has been elected chairman of tbe Electricit 
Committee. me 
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Letterkenny.—l.0an.—The U.C. is to apply for а loan of 
410,000 in connection with the E. L. scheme, for which suction gas 
is to be used. 


London.— District Boarp.—It is understood that the 
L.C.C. proposes to confer with authorities in Greater London now 
owning municipal electricity undertakings, with a view to the 
preperation of & oomprehensive scheme of electricity supply for 
Greater London. 


` Mansfleid (Notts.).—LoaNs SaNcrioN.— The M. of H. 
haa sanctioned the following loans: — f 20, 500 for the extension of 
the plant, £14,000 for new buildings, and £500 for a motor- 
generator. 


Masham.— The U. D.C. is making application to Parlia- 
ment for powers to purchase the Masbam and District Electricity 
Co. and the Maaham Gas Co. 


Newcastle (Co. Down), —W TER POWEB.— Mr. Shannon, 
managing director of the E.L. Co., recently received & deputation 
with regard to an improved service. The Earl of Roden has refused 
permiseion for the use of water passing through Tollymore Park 
to provide an auxiliary system, and the question of utilising the 
water in the Glen River is being considered. 


Portunna (Co. Galway).—ExTENs&IONS.—The E. L. and 
P. Co. proposes erecting & power house. 


Usca.— BILL. — The U.D.C. is applying for powers, by 
means of a Bill in Parliament, to supply electricity. 


St. Helens (Lancs.).—£28,000 Contract Losr.—The 
daily Press reports that the tender of a Swiss firm for а turbo- 
alternator and condensing plant for the electricity works was 
accepted by the Council on the 20th inst., the price being £28,000, 
or £4,178 less than the lowest British offer. The Swiss firm 
guaranteed a fixed price, while the British price had already risen 
1$ per cent. owing to the increase of wages. 


St. Mellons.—Prov. OBDER.— Application is being made 
by the 8. Wales E.P. Distribation Co. for a prov. order to empower 
it to supply electricity to 15 parishes in the R.D. of St. Mellons. 


Tredegar.—BILL.—The U. D. C. is seeking powers, by 
means of a Bill in Parliament, to supply electricity, acquisition of 
land for a generating stat ion, laying of mains, &c. 


Walkden.—ExTENsIONS.—The Lancashire E.P. Co. is 
building & sub-station in Campbell Street, near the Walkden 
Spinning Co.s large new mill. The Earl of Ellesmere is also 
having additional electrical installations put down in oonnection 
with his local collieries and workshops. 


TRAMWAY AND RAILWAY NOTES. 


Bradford.—CoLLis10N.— While a car was being changed 
from one set of lines to another, it commenced to run down & 
steep incline towards the city after the trolley pole had been taken 
off. A man on the car tried to apply the brakes, but without 
avail, and the car collided with another. Both cars were badly 
damaged, and one man was injured. | 


Cardiff.—Mr. Arthur Ellis informed the Tramways and 
E.L. Committee that if the traffic remained at its present density they 
could find work for 200 tramcars, instead of the 100 now in com- 
mission out of the 130 which the department owned. A suggestion 
that half fares for children should be allowed, was deferred for the 
consideration of the new tramways manager in succession to Mr. 
Ellis. It was reported that the Council would be advised to 
separate the offices of electrical engineer and tramways manager. 
An unusually long list of 258 applicants for electricity was 
received, and it was stated that there was still great difficulty in 
getting cables and meters. 


Chesterfield.—FARE  INcREASE.—The tramway fares 


have been increased, and on many of the sections 144. fares have 
been introduced. 


Dover.—liw& ExTENSION.— The. Ministry of Trans- 
port has informed the R.D.C. that an interim extension until 
February, 1920, for the construction of the Dover, St. Margaret's, 
and Martin Mill Light Railway, sanctioned in 1909, has been 
granted, pending consideration of the application for a five years' 
extension. 


Edinburgh.—PROPOSED Fare Revision.—In a joint 
report to the T.C., the City Chamberlain and the tramway manager 
recommend a revision of fares, The establishment of a minimum 
14d. fare and the reversion to the 14d. stages, which were abolished 
on July Ist, was suggested. To meet the deficiency of £21,543 
they recommend that the present ld. stages, which averaged 1,500 
yards, should be abolished, and that the old 14d. stages, averaging 
1 mile 627 yards, be reintroduced. The stages for 2d. and 3d. 
should remain as at present. For children a half-fare was recom- 
mended as the rate which should be charged, but with a 


minimum of ld. Only workmen's return tickets should be issued 
to persons travelling on cars leaving any terminus before 7.45 a.m. 
on week-days, and available for return at any time during the same 

. These workmen's tickets would be at halt prios It was 
estimated that the various changes referred to would produoe an 
increased revenue of £769 per week. A deficit of £5.394 would be 
left, and it was suggested that this should be carried forward to, and 
met out of, the revenue for the year 1920-21. | : * ж 


Egypt.—Turbulent scenes have occurred again similar 
to the events in March and April last. Since the prohibition of 
demonstrations, the practice of taking possession of the tramoars 
and compelling the drivers to follow certain rontes has been 
adopted. It is reported that the tramway cars were withdrawn on 
the 17th inst., and that in Alexandria the lines have been torn up 
by the mob. / 


Grindleford-Hassop. — RAILWAY ELECTRIFICATION. — 
The scheme for the construction of & new railway through the 
Peak, from Grindleford to Hassop, will link up the Dore and 
Chinley line with the Derby and Manchester main line. The new 
railway will be worked by electricity for both classes of trafflo. 
the electric power being obtained from the River Derwent at 
Calder cotton mill, which has been acquired, and will now cease to 
be used for cotton spinning. 


Halifax,—BiLL.—Sanction has been given by the T.C. 
for the promotion of & Bill in Parliament seeking powers for 
extension schemes on the Corporation tramways outside the 
borough boundary, viz, Salterhebble to Elland, and Hebden 
Bridge to Whitley Arches (thus linking up with the ‘buses 
belonging to the Todmorden Corporation) Within the borough 
two new lines are also projected—in Southgate and at Dudwell for 
the further development of the circular route sections. The Bill 
will also secure authority for the raising of the present tramway 
fare of 1d. per mile to 2d. 

FARES.—The Corporation Tramways Committee is to abolish the 
the +4. tramway fares for part distances, after the first mile haa 
been covered, and make & charge of 1d. The fares on routes over 
one mile in length will be 2d., instead of 14а. LET 


Hastings.—OVERHEAD SysteM.—The Tramway Com- 
pany has applied for powers: to work the sea-front tramways on 
the overhead system, instead of by the present surface-contact 
system. ‘ 


Huddersfield.—B1.Ls.—The Corporation is promoting 
two Bills in Parliament, under which powers are being sought to 
extend the tramways. This includes the construction of a line 
from Fixby to Brighouse, terminating by a junction with the 
existing Halifax tramway. It is also desired to alter and increase 
the fares, rates, and charges in respect of the tramways, and 
powers are asked for to run motor-'buses beyond the borough. | 


Light -Railways.— Sir A. Boscawen stated in Parlia- 
ment, last week, that proposals for the construction of light rail- 
ways in the agricultural districts had been received from 19 
County Councils; the total mileage was 968 miles, but, so far as 
he was aware, no constructional work had actually been begun. 


London.— L.C.C.—Tramway Ехтемѕгохв.— а Parlia- 
meut last week, Mr. J. Skinner called attention to the action of 
the Office of Works in not permitting the posting of notices in 
Hyde Park calling attention to the proposal to run tramways 
through the park. The effect of the action of the Office of Works 
was, he said, that the House of Commons would be prevented 
from oonsidering the scheme. Mr. H. H. Gordon said there had 
never been a case in which a Borough Council had refused to allow 
the L.C.C. under similar circumstances to comply with a technical 
legal requirement. It had been left to the Government to take 
this action to stop the scheme coming before Parliament. Mr, 
W. J. Squires (chairman of the Highways Committee) said he 
looked to the Government to explain its reasons for refusing to 
sanction that was asked for. The Council’s Parliamentary officer 
did all he could to get the notices placed in a legitimate way, and 
if the Government refused, the onus must be upon them. | 

ACCIDENTS.—Two tramcars collided on Thursday. last week, in 
the Old Kent Road; three persons, including a motorman and 


conductor, were in jured. 


A line of L. C. C. tramcars, nearly a mile long, was held up by a 
breakdown at Vauxhall on Wednesday morning, last week. 

TUBE EXTENRIONS.—Powers are sought, under a private Bill 
promoted by the Central London Railway Co. and the Metropolitan 
District Railway Co., to link up the Central London tube with the 
railway to Richmond. A short stretch of the tube extension 
would be carried from a point underneath Uxbridge Road to the 
Shepherd's Bush Station of the Metropolitan line. It is pro 
in the same connection to electrify the line from Shepherd's Bush 
to Richmond. Under a separate Bill the combined underground 
electric companies ask for legislative authority to inorease or alter 
fares and rates. 


preston.— NEW CABS.—Six single-deck cars are recom- 
mended to be purchased from the Sheffield Corporation, at a cost 
of £350 each. The engineer is to submit an estimate of the cost of 
covering the fronts of all the Corporation’s cara. | 

YEARS WORKING.—The annual report on the tramways under- 
taking for the year ended March 318% shows that the revenue 
totalled £77,930; working expenses, £52,877; gross protit, 
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£25,054 ; old tramway debt, £1,290; total, £16,764, leaving a 
balance of £8,289. Revenue was increased from £63,498 by 
£14,433. Large additions to the renewals fund would be neces- 
sary, the cost of relaying now being £8,000 a mile, against £4,000 
pre-war rate. 


Railway Electrification.—Sir Eric Geddes, Minister of 
Transport, mentioned during the Electricity (Supply) Bill debate 
that schemes of electrification were under consideration by the 
Midland, Great Eastern, South-Eastern, and Brighton Railways. 


St. Annes-on-Sea.— BmLu.—The U. D. C. is to apply to 
Parliament for a Bill to enable it to purchase the Blackpool- 
Lytham tramway undertaking, at £140,000. The section of the 
line in Lytham, the Council proposes, should be purchased by the 
Lytham Council, and leased to St. Annes, or, alternatively, that the 
whole line be managed by a joint board. 


Swansea.— TRAMWAY SCHEME ABANDONED.—The Т.С. 
is to obtain powers to supply certain routes with omnibuses, a 
scheme for constructing tramways,at an estimated cost of £45,000 
a mile, including street widening, being dropped. 


Continental. — GERMANY. — The Times states that 
municipal tramway employés of Greater Berlin have decided to 
break away from the Union of Transport Workers, as they are 
unwilling to take part in hopeleas strikes. 


TELEGRAPH AND TELEPHONE NOTES. 


Empire Wireless Chain.— A Committee has been 
appointed to prepare a complete scheme of Imperial wireless com- 
munications. The members are :—Sir He Norman, M.P. 
(chairman), Mr. F. J. Brown, Rear-Admiral F. L. Field, Sir John 
Snell, Prof. J. E. Petavel, Dr. W. H. Eccles, Mr. J. Swinburne, and 
Mr. L. B. Turner. Secretary, Brig.-General 8. H. Wilson ; 
assistant secretary, Lieut.-Colonel C. G. Crawley. Communications 
in connection with the Committee should be addressed to the 
Secretary, 2, Whitehall Gardens, London, S.W. 

The Committee, which was appointed by the Secretary of State 
for the Colonies, as Chairman of the Imperial Communications 
Committee, and with the approval of the Cabinet, will consider 
what high-power wireless stations it is desirable on commercial 
and strategic grounds that the Empire should ultimately possess ; 
estimate the capital and annual costs of each station, and the life 
of plant and buildings ; examine the probable amount of traffic 
and revenue which may be expected from each station ; and place 
the stations recommended in their order of urgency. 


Italy. — The tariff for telegrams abroad has been 
inoreased 50 per cent. owing to the high rate of exchange. 


Norway.—The Stavanger wireless station was ready for 
use about 12 months ago, but the Marine Department of the U.S.A., 
which took over the wireless service during the war, did not allow 
communication with Stavanger until November 20th, when traffic 
with America was opened. As soon as the Peace Treaty is 
ratified, Stavanger station will be taken over by the International 
Marconi Co. 


Pacific Cable Project.—A marine cable by the northern 
route, connecting Cape Flattery, Washington, and Asia by way of 
Alaska and the Philippine Islands, is practical, and should suffer 
no interference from ice, is the opinion of War Department 
officials expressed in a report submitted to the Senate Commerce 
Committee considering legislation authorising the laying of a new 
trans-Pacific cable. The report, says the 7. and T. Age, also 
recommends two auxiliary routes, One would be through arrange- 
ments with the wireless station at Anadyr, Siberia, to forward 
messages to Viadivostock, as the wireless station at Nome, Alaska, 
now can work with that station. The other would be the use of 
the present Alaskan cable to Valdez, Alaska, where a wireless station 
could be constructed to work with another station on the western 
limits of the Aleutian Islands, from which point a cable line could 
be constructed extending 1,600 miles to the Japanese Islands. 


Sweden.—A wireless service, supplementary to the cable 
service, began on the 19th inst. between this country and Sweden. 
Messages intended for it should be marked “ Via wireless,” and 
handed in at a post office. The rates will be the same as by cable, 
namely, 23d. a word for ordinary telegrams, and 14d. a word for 
Press telegrams. 


Urnguay.—A decree, authorising the resumption of tele- 
graphic communication with Germany has been issued by the 
Uruguayan Government. 


Wireless Telephony.—A notice to airmen, issued by the 
Air Ministry, states that Ithe wireless telephony stations at the 
aerodromes at Hounslow and Lympne are now working on 900- 
metre wave length. The registration marks of aircraft should be 
used as the call signs in making or receiving signals by wireless 
telegraphy or other methods of communication, except when 
opening up communications by means of visual signals, when the 
dual methods should be employed. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par А indicates 
the red pe the ELZOTRIOAL REVIEW in омо t " Official 
Notice" appeared.) 


OPEN. 


Australia.—SvpNEYv.—City Council. January &th, 1920. 
Electric Lighting Department. Outdoor H.T. switchgear (specifica- 
tion 566) ; air-brake switches (specification 565). Electric Lighting 
Department, Town Hall.—7enders. 

January 14th,1921. N.S.W. Railways and Tramways Depart- 
ment. 70 3-phase induction motors for terminal wheat elevator. 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No. 558.“ 

MELBOURNE. — P.M.G.'s Department. Jan 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 


Belfast. — December 22nd. Electricity Department. 
Steam, water and other pipework for the New Harbour power 
station. (See this issue.) 


Bolton.—December 10th. Electricity Committee. E. H. r. 
кисло for the Back-o'th'-Bank generating station. (November 
21st. 


Bournemouth. December 15th. Tramways Committee. 
20 bogie electric tramcars. Mr. J. Bulfin, General Manager, 
Tramways Office, Lansdowne Crescent. 


Dublin. December 10th. 12 months’ supply of electrical | 
supplies. Mr. М. Proud, Secretary, Port and Docks Office, Westmore- 
land Street, Dublin. 


London.—L.C.C. December 9th. Overhead electrical 
equipment, low-tension cable, and laying stoneware ducts, &o., in 
connection with the construction of the Lee and Eltham tramway. 
(November 14th.) | 


Londonderry.— December 13th. Electricity Department. 
Two 500-Kw. rotary converters with transformers, E.H.T. cubicles 
with switchgear, L.T. D.C. panels, cables, «с. (November 21st.) 


Manchester. — December Ist. Rivers Department. 
Supply, &о., st Davyhulme sewage works, Urmston, of three 
80-H.P., three-phase, induction motors, &e. Secretary of Rivers 
Department, Town Hall. 


December 24th. Electricity Committee. Specification B1: two 
25,000-Kw. and two 1,000-Kw., three-phase turbo-alternators, with 
condensing plant, &c. (November 14th.) 

Plymonth.—December 5th. Corporation. Two water- 
tube boilers. (November 14th.)| 


Southampton.—December Ist. Electricity Department. 
12,000 tons of small coal for 6 months from January lst, 1920. 
Mr. H. 8. Ellis, Borough Electrical Engineer, Electricity Worke, 
Western Shore, Southampton. 


South Africa.—JOHANNESBURG.—January 8th. Muni- 
cipal Council. Copper wire, cable insulators and steel poles 
(Contract No. 548). Specification from Town Clerk, Municipal 
Offices, Johannesburg.—.J. of T. Journal. 


Tynemouth. December Ist. Electricity Department. 
Cable. (October 31st.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


| CLOSED. 
Dumfries.—T.C. :— | 


E.L. installation, Town Hall and offices.—Dumfries Electricity Supply Co., 
£70. 


Edinburgh.—The following is a list of the firms who 
tendered for the much-discuesed Corporation contract for large 
turbo-alternator plant :— 


Brown, Boveri & Co., Ltd., Baden, Switzerland. 
Oerlikon, Vevey, Switzerland. 

Escher, Wyss & Co., Zurich, Switzerland. 

J. Howden & Co. 

Daniel Adamson & Co. 

Richardsons, Westgarth & Co., Ltd. 

Fraser & Chalmers, Ltd. 

British Thomson-Houston Co., Ltd. 

Parsons & Co. 

Belliss & Morcom, Ltd. (Vickers alternators). 
English Electric Co. 

Belliss & Morcom, Ltd. (G.E.C. alternator). 
British Westinghouse Co., Ltd. | 


Grimsby.— T. C. Accepted. In connection with power- 
station extensions :— 
Converting plant, £12,693.—Metropolitan-Vickers Electrical Co., Ltd. 
80-ton electric travelling crane, £2,185.—Stothert & Pitt, Ltd. 
. Well boring, £694.—Smith & Son. | 
k. H. T. switchgear, £4,7(3.—New Switchgear Construction Co., Ltd. 
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Government Contracts.— The following contracts were 
placed during October, 1919 :— 


MixisTRY OF Munitions (Wak OFFICE). 


Rewinding, testing and erection of turbo-alternator.—General Electric Co., Ltd. 
INDIA OFFICE (STORE DEPARTMENT). 

Baudot apparatus. —Elliott Bros., Ltd. 

Telephone apparatus.—Peel-Conner Telephone Works, Ltd. 

Brows wire.—F. Smith & Co,, Ltd.; Shropshire Iron Co., Ltd.; T. Bolton and 
ns. 

Condensers.— Automatic Telephone Mfg. Co., Ltd. 

Copper wire.—Elliott’s Metal Co.; Shropshire Iron Co., Ltd. 

Core cable.—8iemenas Bros. & Co., Ltd. 

Insulator cups.—Taylor, Tunnicliffe & Co. 

Dynamometers.—Heenan & Froude, Ltd. 

Dynamos.—J. Stone & Co., Ltd. 

Engines.—Lancashire Dynamo Co., Ltd. 

Fans, &c.—Veritys, Ltd. 

Insulators.—Bullers, Ltd. 

Motors, &c.—Lancashire Dynamo Co., Ltd. 

Transmitters, &c.—Creed & Co. 

Radioscopic stands.—Newton & Wright, Ltd. 


Post Orrice. 


Laying conduits (short lengths, non-continuous).—City of London: J. A. 
Ewart, Ltd; Stepney: J. A. Ewart, Ltd.; Fulham, Battersea, Wandsworth 
and Merton: J. A. Ewart, Ltd.; Camberwell: W. H. Wheeler & Co., 
Ltd. ; Hornsey: О. C. summers; Kensington, &с.: О. C. Summers: 
Willesden, &с.: О. C. Summers; Finsbury, Holborn and Shoreditch : 
D. R. Paterson, Ltd.; St. Pancras: D. R. Nieren Ltd.; Westminster 
and Chelsea: J. Mowlem & Co., Ltd. 

Laying ducts, London — Manchester. (Derbyshire— Manchester, section IV) : 
J. Е. Hodge & Co.; London — Manchester (Old Stratford Loughborough, 
section III): W. Hodge & Sons. 

Laying ducts and pipes. London ehesten (Old Stratford—Loughborough, 
section V.).—W. Hodge & Sorts. 

Laying ducts, pipes and troughing.—Isle of Dogs: J. Mowlem & Co., Ltd; 
Enfield (Grange Park): Grounds & Newton. 

Laying ducts and troughing. — Streatham (Woodburne Avenue): W. H. 
Wheeler & Co., Ltd. 

Telephone exchange equipment extension, Dublin.— Western Electric Co., Ltd. 

Protective apparatus.—Phoenix Telephone & Electric Works, Ltd; Western 
Electric Co., Ltd. 

Telephone apparatus. — Automatic Telephone Mfg. Co., Ltd.; Peel-Conner 
Сорн Works, Ltd.; Siemens Bros. & Со., Ltd.; Western Electric Со., 


Telegrers ana telephone cable.—Connolly’s (Blackley), Ltd.; Siemens Bros. 

an O., . 

Leclanché cells.—S8iemens Bros. & Co., Ltd. 

Earth clips.—Farmer & Co. 

Coating brass bodies with ebonite.—India-Rubber, G.-P. & Telegraph Works 
Co., Ltd. ; Western Electric Co., Ltd. 

Conduit.—J. McDougall, Ltd. 

Cords for telephones.—Phcenix Telephone & HBlectric Works, Ltd.; Siemens 
Bros. & Co., Ltd. | 

Pace MT. Jones & Co., Ltd. 

Insulators. —Bullers, Ltd.; Taylor, Tunnicliffe & Co. 

Spindles for insulators.—Bayliss, Jones & Bayliss, Ltd. 

Cable suspenders.—Spartan Mig. Co., Ltd. 

Bronze insulated wire.—B.I. & Helsby Cables, Ltd. 

Copper wire.—T. Bolton & Sons, Ltd.; R. Johnson & Nephew, Ltd.; Shropshire 

ron Co., Ltd.; F. Smith & Co., (incorporated with the London Electric 

Wire Co. & Smiths, Ltd.); Wilkes, Sons & Mapplebeck, Ltd. 

Galvanised iron wire.—Rylands Bros., Ltd. 


Crown AGENTS FOR THE COLONIES. 


Battery materials.—Siemens Bros. & Co., Ltd. 
Electrica! fittings.—General Electric Co., Ltd. 
''elephones.— British L.M. Ericsson Mfg. Co., Ltd.; Siemens Bros. & Co., Ltd. 
Insulated wire.—Hooper's Telegraph & I.-R. Works, Ltd 
Wireless set.—Marconi’s Wireless Telegraph Co., Ltd. 
Н.М. Orricr ОР Works. 


Е gineering services (electric wiring, Alexandra Palace).— Alpha Mfg. Co., Ltd. 


Рсвілс Works, IRELAND. 
Electrical work and supplies, Dublin district.—Handley & Robinson, Ltd. 


Kettering.—U.D.C. Electricity Department. 
tower to deal with 170, 000 gallons of water per hour :— 


W. H. Roy & Co., Ltd. £8,690 
Film Cooling Towers Co. $a - se 9,780 
. £2,610, £144 = 2,750 


Cooling 


Premier Cooler & Eng.Co. 
C. Bradshaw & co. s ; a ‘ А 2,7 

Clyne Engineering Co. (not complete) .. M T 2,010 
Devenport Engineering Co. (prov. accepted .. 2680 


St. Helens.— At the Council meeting the Chairman of the 
Eleotricity Committee, in submitting a resolution accepting the 
tender of a Swiss firm, said that when the tenders were received 
they found that on the machine which was to cost £20,000, the 
Swiss firm offered a price which was £4,178 leas than the tender of 
any English firm that they could recognise. The tender amounted 
to £28,700 altogether, and the amount above £20,000 was fora con- 
densing plant, which would have to be laid by a Bolton firm. The 
Swiss firm had supplied a machine, after very close inquiry by the 
York Corporation, and it had worked satisfactorily for four years 
without ever needing overhaul. Alderman Bates said they accepted 
the Swiss tender because they guaranteed a fixed price of £20 000, 
which was a very big consideration. The chairman said no 
English firm would give delivery under a penalty, but the Swiss 
firm had guaranteed delivery within 64 months, as compared with 
nine months. The English tenders since their receipt had gone up 
74 per cent., owing to increases of wages, but the Swiss tender was 
settled at one fignre. Mr. Varley said the York Corporation 
inquired into the conditions of labour and wages in Switzerland, and 
found they were quite satisfactory to the trade unions of that 
country. Mr. Waring said that the idea of giving work to a 
foreign firm infringed on a principle that he was anxious to see 
maintained. Before work was sent abroad every effort should be 
made to get an English firm to do it. Не moved that the matter 
be taken back for further consideration. Mr. Tinker, who seconded, 
said thatif they aocepted a foreign contract in this matter it was 
admitting & principle that could be applied to anything they had 
to purchase. Mr. MoCormick said he was at the committee meeting 
when the matter was gone into very carefully, and if they gave 
the work to a British firm it would cost 271 рег cent. more. At 


first he took the same attitude as the movers of the amendment, 
but on reflection he felt he could not justify his position with the 
ratepayers of St. Helens if he spent the extra money in order to 
keep the work in England. Alderman Bates said the Committee 
appreciated that it was a very serious matter for the workers and 
manufacturers of this country, but they could not waste 45.000. 
The amendment was defeated by 16 votes to sever. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Monday, December 1st. At Albe 
marie Street, Piccadilly. AtSp.m. General meeting. 


institution of Electrical Engineers (Western Centre)._Monday, Decem- 
ber lst. At the Merchant Venturers’ Technical College, Bristol. At 7 p.m. 
Address by Mr. W. A. Chamen. 


(North-Western Centre).—Tuesday, December 2nd. At the Engin- 
eers' Club, Manchester. At p.m. Discussion on Electricity sapply.”’ 


(South-Midland Centre).—Wednesday, December Эта. At the Uni - 
versity, Birmingham. At7p.m. Lecture on “Dielectrics,” by Mr. G. L. 
Addenbrooke. 


(Students' Session). Friday, December Sth. At the City and Guilda 
Technical College, Leonard Street, Finsbury, Е.С. At 7 p.m, Paper on 
*" ''hermionic Magnifiers,” by Mr. H. M. Barlow. 


industrial League and Council.—Tuesday, December 2nd. At the Council 
Chamber, Guildhall, Е.С. At 2.90 p.m. Address on Government Con- 
trol and Industry," by the Rt. Hon. Lord Emmott. 


Tuesday, December 2nd. At the Y.M.C.A., Tottenham Court Road, 
hd a 7.60 p.m. Lecture on Co-operative Production,” by Mr. T. Owen 
aoobsen. 


Wednesday, December 8rd. At the Institute of Journalists, Tudor 
Street, Е.С. At 5.80 p.m. Conference on Scientific Management.“ 


Society of Technical Engineers.— Tuesday, December 2nd. At the Central 
Hall, Westminster. Address by Mr. C. H. Wordingham. 


(Newcastie Branch).—Wednesday, December 8rd. At the County 
Hotel. At 7.50 p.m. Discussion on The Third Party Policy.“ 


Batti Wallahs’ Society.— Wednesday, December 8rd. At the Cannon Street 
Hotel. Smoking concert. 


verpool Engineering Society.— Wednesday, December 8rd. At the Royal 
Institution, Colquitt Street. At 8 p.m. Paper on Marine Propelling 
Shafting, Bearings and Supports," by Mr. J. Watson. 


Junior Institution of Engineers. Friday, December Sth. At 89, Victoria 


Street, B. W. At 7.90 p.m. Paper on Some Notes on k. M. T. Switchgear,” 
by Mr. E. F. Hetherington. | 


(Midland Section).—Tuesday, December 2nd. At 8 p.m. At the Uni- 
versity, Birmingham. Inaugural address by the President, Prof. F. W. 
Burstall, on The Professional Status of the Engineer.“ 


Technical Inspection Associatiou.—Friday, December 5th. At the Society 
of Arts, John Street, Adelphi, W. C. At 7.80 p.m. Paper on Inspection 
and Testing of Materials," by Messrs. R. D. Summertleid and H. J. Davey. 


p [É—————s AA 


Medical Research.— With a Government grant of 
450,000 per annum, the Medical Research Committee is doing 
much good work, and the report for the year ended September 30th 
last shows that many medical problems, including industrial 
fatigue, are being investigated. As a result of studies of photo- 
synthesis, it has been found that the so-called active ozone 
of fresh country air is not ozone, but nitrogen peroxide, 
and methods have been devised for its safe use as a 
preventive of common infections. Radio-therapy is being 
investigated at the Middlesex Hospital with a quantity of radium 
10 times as great as any amount previously available for similar 
work. It is only a few grammes which the Ministry of Munitions 
collected from gun sights and other instruments of war, but a 
lead safe, weighing 1˙5 tons, has been made to contain it. 


Coal Supplies and Prices.—A deputation of representa- 
tives of the Institution of Electrical Engineers, the Incorporated 
Municipal Electrical Association, London electrical supply 
companies, Provincial Electricity Supply Committee of the 
United Kingdom, Association of Municipal Electrical Engineers 
of Greater London, and the Diesel Engine Users’ Associa- 
tion was received, on October 31st, by Mr. Lee, of the Ooal 
Mines Department. The object of the deputation was to bring 
the following matters to the notice of Mr. Lee :—(a) Quality of 
coal supplied to electric power stations ; (5) increase of price per 
ton at the pit mouth; (c) the consequent increase in the cost of 
electricity, and the necessity for increasing the maximum prices at 
which it may be sold to the public ; (4) restrictions on the sale of 
energy. The views submitted by the deputation were favourably 
received, and after hearing & statement by Mr. Lee the deputation 
was satisfied that & substantial improvement in the position would 
be effected. 


The Fuel and Lighting Order.—The Board of Trade 
announces that the Controller of Coal Mines has suspended those 
provisions of the Household Fuel and Lighting Order, 1919, which 
limited the quarterly consumption of users of gas and electricity. 
The provisions requiring that anthracite, coke, and briquettes 
should be obtained only from the merchant or dealer with whom 
the consumer is registered have also been suspended. l 
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Electric Lamp Renewals.—The statutory meeting of 
the Aladdin Renew Electric Lamp Corporation, Ltd., was held at 
the Cannon Street Hotel, on the 20th inat., Sir Harry Foster, 
J.P., D.L., chairman of the corporation, presiding. The secretary 
having read the notice convening the meeting and the certificate 
of the auditors, the chairman said that there were no resolutions to 
submit. The company, with a nominal capital of £200,000, was 
formed to acquire the assets and business of the Renew Electric 
Lamp Co., Ltd., of Harrow Road. The assets included the world 
rights of the invention of Mr. F. Harrison, and others for 
permitting the repair or renewal of a broken filament in an electric 
lamp bulb, while retaining the other parts of the lamp in use. 
The capacity of the Harrow Road works had been trebled, and it 
was hoped to have another factory running at Birmingham in the 
new year. Later it was intended to extend operations to Manchester, 
Bristol, and Glasgow, either by establishing factories or licensing 
local companies. It was possible to supply renewed lamps to 
consumers at & substantial reduction on the present price of new 
lamps. The renewed lamps had been submitted to independent 
trials, side by side with the best new lampe by Mesars. Kynoch, 
Ltd., of Birmingham, and at Faraday House, London. The average 
life of the renewed lamps was found to be 60 per cent. higher, and 
the current consumption per C P. was 24°8 per cent. less than new 
lamps. The rights for New Zealand had been sold, and options 
granted in respect of France, Switzerland, India, Canada, and 
Australia. Messrs. Pathé Fréres applied for and obtained per- 
mission to take a film of the process of renewal of the lamps for 
exhibition as a public utility, and the film had already been shown 
in London and the provinces. It was thought that a demonstration 
would be of interest to the shareholders, and at the conclusion of 
the meeting the film was shown. Mr. Harrison, the inventor, 
whose services as technical adviser have been retained by the com- 
pany, explained the process step by step. and pointed out ita 
simplicity and cleanliness. He said that all the work was done by 
female labour by piecework with satisfactory resulta. The pip on 
bulb was first removed, and & small hole made through which all 
subsequent operations were carried out. The tools used were few 
in number and quite inexpensive. 


U.S.S. “California.’—News from Valledo, California, 
states that the electrically-driven super-Dreadnought California 
was considerably damaged while being launched at Mare Island 
Navy Yard. The brakes failed to hold the vessel as she slid down 
the ways; the ship crossed the narrow channel, and collided with 
the pier on the opposite side. 


The A. I. E. E. Publication Policy.— Through its board of 
directors, the American Institute of Electrical Engineers has 
made a radical change in its policy respecting the publications 
it issues. Heretofore the monthly Proceedings and the annual 
Transactions have been iesued at considerable expense out of the 
general funds of the Institute. Among the recommendations made 
a few months ago by the Development Committee, which made an 
investigation of Institute affairs, was that a policy be adopted 
which would make the Institute's publications, especially its 
monthly, of more value to the members, and yet self-sustaining. 
A similar problem was presented to the American Society of 
Mechanical Engineers a year or 80 ago, and it was solved by greatly 
expanding its monthly Juurna/, the expense being met by taking 
on a great deal more advertising than before. In view of the 
evident success of this sister Society's changed publication policy, 
the AILEE. has followed the precedent. According to the 
Electrical Heriew, of Chicago, tnis action comes after considerable 
discussion and protest by a number of members against a national 
technical society falling back upon commercial support to relieve 
the membership from sharing equitably in meeting the increased 
cost of operation. Similar protest was made in the A.S.M.E. 
against thus lowering the Society's ethics. 


Ramsay Memorial Fund.— Prof. Arrhenius, the 
Swedish chemist. strongly advocates that Sweden should contribute 
to the Ramsay Memorial Fund and send a Fellow to England for 
research work.— The Times. 


Tungsten Lamp Litigation.—. Judge Mayer, in the 
United States District Court, has held, in the case of the General 
Electric Co. v. Nitro-Tungsten Lamp Co., that the defendant has 
infringed the Langmuir lamp patent in so far as it relates to the 
apecitic claims of a tungsten filament under pressure in a gas. The 
more general claims were not passed on, although intended to mean 
the same, because they might be capable of expansion.— Electrical 
World, 


New York Printers’ Strike Benefits Chicago.— Accord- 
ing to the Electrical World Bulletin, an unusual increase was noted 
in the demand for direct current service in Chicago during October. 
The cause was thought to be extra printing business resulting from 
the printers’ strike in New York. The Commonwealth Edison Co. 
was making an investigation. 


Electric Welding.—About 200 people attended the first 
regular meeting of the American Welding Society, which was held 
on October 24th, when, in addition to other papers. Prof. R. G. 
Hudson presented what was declared by President Comfort A. 
Adams to be the first rational theory of metallic aro welding.— 
Electrical World. 


Municipal Secrecy.— Embarrassed by the publication of 
financial details, Acton Council will not admit reporters to Com- 
mittee meetings.— Zhe Times, 


Educational.— Mr. John T. Cargill, of the Burma Oil 
Co., has offered £20,000 to Glasgow University for the foundation 
of a Chair of Applied Physics. à 


Electric Winding Gear.—Some time ago a comparison 
was made in the Rerue Générale de l Electricité of the operation of 
winding gear by the Leonard aystem and by direct three-phase 
motor, the conclusion being reached that the former was indisput- 
ably the superior method. It is now argued that such improve- 
ments have been made in the use of three-phase motors that thia 
method is really superior as regards energy consumption. The 
comparison is made having regard to simplicity of operation, 
reliability, shocks to the generating plant, and economy in 
running. 


An Electric Marking Machine.— Apparatus described in 
the A. EK. &. Mitteilungen is intended to replace punches for marking 
machine parts with reference numbers. According tothe Technical 
Heriew, it consists of a l-KW. transformer with a secondary 
voltage of 1'5 volta. One pole is connected to a metal table, upon 
which the part to be marked is laid, and the other is connected to 
a flexible lead to which a copper point ie attached. This point is 
used like a pen, either free-hand or with the aid of stencils. In 
its passage over the surface of the part, the heat generated melts 
the metal, and a permanent marking is produced. 


Electricians’ Strike.—Demanding reinstatement of four 
members given notice by a local colliery, electricians of the North 
Staffs. branch of the E.T.U. struck work on the 25th inst. 
According to the daily Press, the colliery authorities state that 
they are dispensing with the men's services simply because they 
are reducing their staff. 


Trade Unions’ Amalgamation. — Details of the 
engineering trade ballot on the proposed amalgamation of Unions 
were announced by the daily Press on Wednesday, as follows :— 
Total number of ballot papers issued, 527.640: total number 
returned, 282,582; votes in favour of the scheme, 239 615 ; against, 
42,665. Eight societies secured the number of votes required by 
law, and seven failed ; the Toolmakers by б per cent., and the 
E.T.U. by 24 per cent. 


Electrical Development.—The activities of the Elec- 
trical Development Association are rapidly growing more extended 
and diversified. Amongst recent publications are notes relating to 
the supply of electricity to the working-class house (new model), 
and to the comparative merits of gas and electricity as regards 
economy of fuel; this week we have received a handsome brochure, 
entitled Light in the Home," with illustrations showing how 
electric lamps should be used to the best advantage, and useful 
hinta as to the methods to be followed to ensure good lighting 
without glare; another pamphlet deals with electric service in the 
household, and & number of leaflets present correct ideas on the 
benefita of electricity in an attractive way. Copies oan be obtained 
from the director, Mr. J. W. Beauchamp. 


Whitley Connclls,—4A meeting of the District Council 
for Electricity Supply (No. 6, Western Area) was held at the 
Employment. Exchange, Victoria Street, Bristol, on Monday. Novem- 
ber 17th, Mr. H Faraday Proctor in the chair. A Sub-Committee 
was appointed of four members on the employers’ side and four on 
the employcs’ side to obtain information and to report to the 


. Council on the question of the consolidation of war advances and 


war bonuses into permanent rates of wages, and on conditions of 
labour. A resolution was passed recommending the National 
Council for Electricity Supply to issue & notice to all electricity 
supply undertakings that the Engineering Award dated Nov. 6th, 
1919, of 58. per week be paid, except in cases where it has been the 
practice to regulate the wages of the men concerned by other 
awards. A resolution was also passed recommending those under- 
takings which had not already done во to adopt the 17 and 48 hours 
working week. 


About a Peterborough Vacancy.— A correspondent states 
that the Peterborough T.C. received only two applications for the 
post of shift engineer at the electricity works. One was unable to 
carry out repairs to the plant, which is part of the duties, and the 
other was not willing to accept the appointment unless the corpora- 
tion secured a house for him. Neither was appointed. 


Scientific Research.—Applications for the Government 
grant for scientific investigations for the year 1920 should be 
received at the offices of the Royal Society not later than January 
lst next. 


Inquiries.— Makers of the ~ Fernier Superheat Temper- 
ature Gauge," Wood's solder for heat-ooil fuses, and electric 
standards of carved wood are asked for. 


Ex-Britlsh Westinghouse Association. — The second 
annual re-union dinner will take place in the Holborn Restaurant 
on Friday. January 23rd, at 7 p.m. Invitations to members are 
shortly being issued. Inquiries should be addressed to the Hon. 
Secretary, Mr. L. S. Richardson, 14, Sydney Road, Richmond, 
Surrey. 


Silver Colnage.— The Financial Times states that Sir 
Henry Haward, Comptroller of the London County Council. and 
Mr. A. L. C. Fell, general manager of the Tramways Department, 
have been authorised by the Council to give evidence before & 
Departmental Committee on Silver Coinage on condition that such 
evidence is limited strictly to facta. 
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" Institution and Lecture Notes.—Institution of Eiectrical 
Engueers.—1he opening meeting of the NORTH-WESTERN 
CENTRE was held on Tuesday, November 18, at the En— 
ineers' Club, Manchester, Mr. А. Р. M. Fleming, in in- 
woducing the new president, Mr. J. A. Robertson (Salford 
Borough electrical engineer), referred to the fact that that 
gentleman six years ago was the president of the Scottish 
Section, und represented it on the council. In the present 
state of the electrical industry it was desirable that power- 
station men should be in charge of affuirs, und the business 
experience, truinng, and capacity of Mr. Robertson made 
it certain that they were in very good hands. Mr. Robertson 
delivered his presidential address, and a vote of thanks was 
moved by Alderman Walker, seconded by Mr. Pearce, and 
carried unanimously. 

Society of Technical Engineers.—The Society of Techni- 

Engineers will inaugurate its winter campaigu with a 
mass meeting to be held in the Central Hall, Westminster, 
on December 2nd, at 7 pan., when Mr. C. Н. Wordinghaui, 
past-president of the Institution of Electrical Engineers, will 
speak. ‘Lhe Society was formed early in 1915; its rules have 
now been submitted to the Registrar for approval in order 
that the society may be formally registered as a trade union. 
Members of the society comprise the great middle class be- 
tween Capital und Labour in all branches of engineering— 
men in tue technical, managerial, and administrative grades 
without whose brains the engineering industry could not 
continue, whose interests are commonly overlooked in in- 
dustrial disputes, and who, it is felt, should have a voice in 
any National Industria! Council that may be set up for the 
engineering industry. Though the membership of the society 
is open only to qualified men who are not engaged in purely 
manual work, it does not exclude scientifically trained pupils 
temporanly engaged in works, nor men who do not Sess 
degrees in engineering, because it is realised that in all 
branches of the profession men are to be found who, though 
having no recognised theoretical training, are nevertheless 
doing valuable work in an administrative or technical capa- 
city. It is contemplated, however, to raise the qualifications 
for admission gradually so that membership of the society will 
ultimately become a guarantee of professional standing. Dur- 
ing the past year the membership of the society has continued 
eteadily to expand. Branches have been formed in many 
towns throughout the Kingdom, and the members are in 
process of being grouped into sections according to the depart- 
ment of engineering which they profess. Friendly relations 
have been established between the society and one or two 
existing sectional societies previously formed for the purpose 
of protecting the interests of engineers engaged in the par- 
ticular branch of engineering concerned. The constitution 
of tbe society is such that it will be easy for such sectional 
societies to establish very close relations with the society, 
becoming in fact actual sub-sectional groups within the main 
section of the society without necessarily losing their identity 
or power of self-government, subject to the possible subordina- 
tion of the interests of a group to those of the profession as 
& whole. Federal relations with other societies for other 
industries having similar objects are in process of arrange- 
ment. Engineers and others engaged in administrative and 
similar capacities in any branch of engineering are invited to 
attend the above meeting or to communicate with the general 
secretary at 102, Belgrave Road, London, S.W. 1. 

National Electric Light Association, U.S.A.—The 1920 
Convention will be held at Pasadena, California, from May 
18th to 21st. The N.E.L.A. Bulletin being held up by the 
printers' strike in New York City, communication with the 
members is being maintained by means of a leaflet. 

Illuminating Engineering Society.—On Tuesday, Mr. L. 
C. Martin gave a demonstration of an invention for enabling 
colours to be matched with artificial light, as in daylight. 

Physical Society of London.—At the meeting held on 
November 14th, а paper On the Self-inductance of Single- 
laver Flat Coils, was read by Mr. S. Butterworth. In the 
discussion, Dr. Eccles recalled the very useful paper published 
by the author some years ago, giving formule for thick coils. 
He had found these extremely useful. Dr. E. H. Ravner said 
that with formule such as these it was possible with the 
eimplest appliances to construct an inductance to within 1 per 
cent. of the required value. Prof. G. W. O. Howe pointed 
out that J. Spielrein had developed similar formules. 

A paper entitled An Experimental Method of Determining 
the Primary Current at Break in a Magneto was read by 
Dr. N. W. McLachlan. A condenser is connected across the 
secondary winding to reduce the voltage below that required 
to cause sparking at the safety gap. The peak voltage due 
solely to interruption of the current at anv speed is found. 
The interrupted direct current necessary to give the same peak 
voltage is also found by using a calibrating circuit. The 
magnitude of this current is equal to that broken in the 
magneto. The influence of the secondary condenser on the 
primary current at high speeds is discussed. In the discussion 
Dr. Norman Campbell stated that it was possible to make 
satisfactory measurements on the primary current of a mag- 
neto by inserting in the circuit a small non-inductive resist- 
ance and taking the potential difference across it by means 
of a rotating contactor.'" The total resistance inserted need 
only be 0.03 ohm.; 0.01 for the leads, and 0.02 for the measur- 
ing resistance. By the use of a suitable potentiometer method 
a change of 0.02 amp. could then be detected, which was 
ample for practical purposes. 


A new form of Wehnelt interrupter was exhibited М 
Newman. A plate of aluminium, area 50 eq. cm., took. the 
place of the lead plate, the other electrode being pianinui 
wire sealed in à glass tube. These electrodes were nunlnersed 
in а saturated solution of amimonium phosphate made alkaline 
with ammonia. Ihis interrupter worked equally well with 
direct or alternating currents. In the former case the wire 
must be made the positive electrode. ‘The cell worked with 
a minnnumn potential difference of 18 volts, but the frequency 
of the interruptions increased with the applied potential 
difference. ZEE . 

MODERN ILLUMINATION.~-Mr. L. Grifliths read an interest- 
ing paper, under the members’ prize scheme of the Coventry 
Engineering Society at the Technical Institute, on Novem- 
ber 2th, on the above subject. He pointed out that during 
the war great attention was called to lighting, and demons- 
trated the value respectively of carbon, metallised carbon, 
drawn wire, and half-watt lamps, and the results obtained 
from various kinds of retlectors. He gave formula showing 
the effectiveness of the types of illuminating devices and the 
systems adopted to overcome glare and shadow. He claimed 
that by efficient lighting an increased output of work could 
be obtained, that the quality of the work was increased, and 
a greater degree of health and comfort for the workers 
ensured at an economic cost. In the discussion that followed 
it was claimed that the metallic lamp gave specially good 
results in moulding shops as its penetrative power was helpful 
in detecting flaws in the castings. Attention was also called 
to the proper type and adjustment of reflectors, it being 
mentioned that in one workshop there was a large half-watt 
lamp with a ridiculously small opal shade and consequently 
a great waste of light. The lecture was illustra with 
lantern slides. 

ELECTRICITY SUPPLY.—Under the auspices of the Yorkshire 
Section of the Textile Institute a lecture was delivered at 
Batlev, last Monday, on Electricity Supply," by Mr. W. В. 
Woodhouse, engineer and manager of the Yorks. Electric 
Power Co. | 


The British Association.— Аз is well known the fund 
of this Association, after office expenses are paid, is devoted 
to scientific research. At the recent Bournemouth meeting 
the general treasurer anuounced that a prominent member. 
whose name he did not wish to mention for the present, had 
offered to start в fund with a donation of £1,000. The 
Importance of research work need not be dwelt upon; in 
the two days following the announcement the fund was 
raised to a total of £1,475. The Association intends to publish 
in due course a list of names of donors and donations. Further 
particulars may be had on application to Prof. J. Perry, at 
Burlington House, Piccadilly, W. 1. 


A Newcastle Dance for the E.T.B.].— For several years 
the Newcastle Electrical Contractors’ Association has held 
an annual dinner to which others in the district interested in 
electrical affairs have been invited. This year a much more 
ambitious function is being organised. It has been decided to 
hold a reception, conversazione, supper and dance, under 
the auspices of the Electrical Trades' Benevolent Institution 
on December 12th at Tilley’s Rooms, Market Street, New- 
castle-on-Tyne, at 7.30 p.m. A committee representing the 
N.E. Coast contractors, electric supply, and tramway autho- 
rities, factors, and manufacturers Das been formed to carry 
out the scheme. The prices are 30s. for a double ticket and 
21s. for a single ticket. The chairman of the Benevolent 
Institution has consented to be present, and Mr. and Mrs. 
R. P. Sloan will act as host and hostess. It is hoped that 
it will be possible to hand over a substantial sum to the 
Electrical Trades Benevolent Fund. Tickets may be obtained 
from members of the committee, or from the hon. secretary. 
Mr. W. Fletcher, 65, Blackett Street, Newcastle-on-Tyne. 


Appointments Vacant.—Charge engineer (£215) for the 
Barneley Corporation Electricity Department ; telegraph inspectors 
(£250 + £120) for the Со: Coast Goverr ment Telegraphs; tele 
graph mechanician (£250 + £120) for the Nigeria Government 
Telegraph Department. See our advertisement pages to-day. 
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OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted aa to their movements, 


Central Station and Tramway Officials.—Rotherham Т.С. 
has increased the salary of Mr. Н. BAKER, chief clerk in the 
electric light department, to £250 per annum ; and that of Mr. 
W. G. Marks, tramway traffic superintendent, to £300 a 
year. 

Dover T.C. has increased the salary of the tramway manager 
(Mr. Bonp) to £375 a year, the advance of £50 to be war 
bonus, and to date from October Ist. 

Mr. J Savage, electrical superintendent in the Paisley Our. 
poration electricity department, has been promoted to etation 
superintendent. $ 

We are informed that Mr. Makin, formerly chief assistant. 
has been appointed electrical engineer and general manager to 
the Bexley U.D.C. at a salary of £700 per annum. 
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General.—Fulham B.C. Electricity Committee has ap- 
pointed Counqillor J. HAYMAN chairman, and Councillor J. C. 
WADMAN, vice-chairman for the ensuing year. 

Indian Engineering states that Mr. F. E. BuLL, lately 
chief engineer, Pubic Works Department, Assum, will on 
return from leave in November be appointed chief engineer 
of the hydro-electric survey in place of the late Mr. G. T. 
Barlow, under the direction of the chief engineer, Punjab 
Roads and Buildings Branch. Lieut.-Col. Battye, R. E., 
D.S.O., has been placed on special duty to examine and 
report on the possivility of a hydro-electric scheme on the 
Sutlej river in the neighbourhood of the projected Bhakra 
Dam where from 80,000 to 150,000 H.P. can probably be de- 
veloped at a reasonable cost. Mr. C. Lawton, chief electrician 
of the Government telephone service, recently visited Hangoon 
in connection with the recently inuugurated system of Govern- 
ment telephones in Rangoon, and with the proposals before 
the Government of India to acquire the service of the Oriental 
Telephone & Electric Co., Ltd., both in Burma and India. 

Professor J. C. McLennan, F.R.S., is about to return to 
Toronto to resume his duties as Professor of Physics at the 
University. Ніз services were lent to the British Admiralty 
in 1917, and he has latterly been acting as scientific adviser 
to the Board of Admiralty. 

The American Electrical Review states that Mr. F. GiLL 
has been appointed chief engineer of the Western Electric 
Co. for Europe, adding to the staff of this company one 
of the best-known and highly respected telephone engineers 
outside the United States. Our contemporary says: With 
the outbreak of war, he offered his services and was called 
upon at an early date to organise a department of the Ministry 
of Munitions which he undertook in a voluntary capacity. 
At the completion of his work he resumed his consulting 
practice. The exigencies of war called for his further service 
in this direction, and he was asked to establish and take 
charge of another department which occupied his time from 
1917 until he relinquished the office of controller of stores in 
the Ministry of Munitions lust June to enter the services of 
the Western Electric Co.’’ 

Mr. W. Н. TayLor, А.МІЕ.Е., A. A. I. E. E., previously 
electrical superintendent to the Western Australian Govern- 
ment, and responsible for their electricity supply scheme, 
has been appointed general manager, combining the Govern- 
ment tramways and electricity supply scheme. 

Mr. D. M. Watson, B.Sc., A.M.Inst.C.E., has entered into 
partnership with Messrs. Dodd & Dodd, M. M. Inst. C. E., civil 
and consulting engineers, of County Chambers, Corporation 
Street, Birmingham. The name of the new firm is Dodd, 
Dodd & Watson. 

Lieutenant J. E. CHAMBERLAIN, City of Edinburgh Fortress 
Engineers (Electric Light Company), has relinquished the 
acting rank of captain on ceasing to command a company. 


Roll of Honour.--Sapper О. W. SLATER, who had been in 
the R.E. since the outbreak of war (after 15 years' service 
at the Brighton Corporation Electricity Works), has died in 
hospital after meeting with an accident. 


Obituary.— MR. T. Humpureys.—Mr. Thomas Humphreys, 
electrical engineer to Messrs. Fothergill & Harvey, Ltd., 
passed away at Littleborough last week, aged 54 years. It 
is stated that Mr. Humphreys put in the first electric light 
installations in .Rochdale at the Market Co.'s premises and 
at the mill of Messrs. John Bright & Bros., before the Cor- 
poration had its own electrical undertaking. He then be- 
came manager for the Rochdale Electric Co., holding that 
position for about 90 years, but just before the outbreak of 
war he went to Messrs. Fothergil & Harvey. He was an 
A. M. I. E. E. 

MR. W. D. WEAVER.— We regret to learn from the Elec- 
trical World Bulletin for November 8th that Mr. William D. 
Weaver, a former editor of that journal, passed away suddenly 
on November Ist, at his home at Charlottesville, Va. He was 
62 years of age. 


NEW COMPANIES REGISTERED, ~ :о 


Pearl Pictorial (Foreign and Colonial), Ltd. (160,691).— 
Private company. Registered November 17th. Capital, £10,000 in 6,000 10 
per cent. cumulative preference shares of £1 each and 80,000 deferred shares 
of ls. each. To acquire, develop and/or dispose of the whole or any part 
of the patent rights, trade marks and secret processes in any part of the 
world (except the U.K.) of an invention for improvements in motion illumi- 
nated advertising devices, and to enter into an agreement with E. C. Leach- 
man (vendor) T. Holden and S. Spitzel. The subscribers (each with one 
preference share) are: T. Holden, 64, Bishops Mansions, S.W., solicitor; T. 
L. Meredith, 3l, Grove Avenuc, Church End, Finchley, N.3, insurance man- 
ager. The first directors are: E. C. Leachman (managing director) and 
others to be appointed by the subscribers. Secretary: R. C. Haddon. Regis- 
tered office: 11, Ironmonger Lane, E.C. 


Cray Installations, Ltd. (160,596).—Private companv. 
Registered November 14th. Capital, £15,000 in £1 shares. To carry on the 
business of electrical and mechanical engineers and contractors, manufac- 
turers of agricultural implements and other machinery, &c. The sub- 
scribers (each with one share) ше: E. H. Joynson, Easthill, Bickley, Kent, 
paper manufacturer; С. Н. Beadle, The Lodge, Winn Road, Southampton, 
engineer; J. Young, 10, Westwood Road, Southampton, electrical engineer; 
D. H. W. Alexander, The Old Mansion, Boldre, Hants, engineer. First 
directors: E. Н. Joynson, С. Н. Beadle, J. Young and D. Н. W. Alexander, 
Qualification, £500. Solicitor: A. W. Pearce, 6, St. Michael Street, South- 


ampten. Registered office: South Factory, Sugar House Lane, Lower High 
Street, Southampton. 


Marine and Mechanical Electric Welding Co., Ltd. 
(160,559).—Private company. Registered November 13th. Capital, £10,000 in 
£1 shares. ‘To carry on the business of electric arc and oxy-acetylene cutting 
and welding of metals and alloys, engineers, pattern and boiler makers, 
The subscribers (each with one share) are: J. W. Snodgrass, 58, West Regent 
Street, Glasgow, solicitor; Marjorie Brown, 58, West Regent Street, Glasgow. 
clerk. The first directors are: J. M. Gilchrist, Aytoun, Sydenham Koad. 
Downhill, Glasgow; T. Ballantine, 34, Queen's Gate, Downhill; A. Wood 
ward, 6, Palmerston Road, East Sheen, S. W.; and W. Pollock, 3, Lloyd. 
Avenue, E. C. Qualification, £100. Registered office: 3, Lloyd's Avenue, E. C 


George McGhee & Co., Ltd. (10, 747). Private company. 
Registered in Edinburgh, November 13th. Capital, £2,000 in £1 shares. 
Objects: To take over the business carried on by George McGhee as George 
McGhee & Co., at 30, Easterhill Street, Tollcross, Glasgow, as mechanical 
and electrical enjincers. gas engine makers, &с. Agrcement with С. McGhee. 
Ihe subscribers (cach with one share) are: G. McGhee, 30, Easterhill Street, 
'lolleross, Glasgow, cngineer; J. Soye, 475, Gallowgate, Glasgow, clectrical 
engineer. The first directors are: G. McGhee, J. Soye and R. Soye, Home 
Form, Lurgan, Ireland, farmer. Registered office: 30, Easterhill Street, 
Glasgow, 


Electric Fabrics, Ltd. (160,709).—Private company. Re- 
gistered November I8th. Capital, £3,000 in £1 shares. Objects: To acquire 
a patent granted to C. S. Davidson for the heating by electricity of sheets, 
rugs, mattresses, foot warmers and the like, &c., and to enter into an 
agreement with C. 5. Davidson, Н. Hawkins and F. J. Hawkins. The sub- 
scribers (each with one share) are: Н. Hawkins, 125-128, London Road, 
S.E.l, ironmonger; F. J. Hawkins, 125-128, London Road, S. E. I, iron- 
monger, The first directors ure: C, S. Davidson, 33, Vicarage Road, East 
Sheen, S.W.1; H. Hawkins, and F. J. Hawkins. Registered office: 128, 
London Road, S. E. I. 


F. W. Cook & Co. (Southampton), Ltd. (160, 675).— Pri- 
vate company. Registered November 17th. Capital, £10,000 in £1 shares. To 
take over the business of an electrical engineer, plumber and gas and hot- 
water engineer, carried on by F. W. Cook at 23 and 24, Bargate Street, 
Southampton, as F. W. Cook & Co." The subscribers (each with one 
share) are: E. A. Smith, 31, Oakley Road, Shirley, Southampton, plumber; 
W. J. Small, 120, Malmesbury Road, Southampton, electrical engineer. The 
first directors are: F W. Cook (permanent managing director and chair- 
man), E. A, Sinith, R. Н. Burkett, F. В. While and W. Small. Qualifica- 
tion, £100. Registered office: 23-4, Burgate Street, Southampton. 


Electrical Specialities Co., Ltd. (160,673).—Private com- 
pany. Registered November 17th. Capital, 43.000 in £1 shares (1,000 pre- 
ference). Objects: lo carry оп business as indicated by the title. The sub- 
scribers (cach with one share) are: A. Wood, 53, Brunswick Street, Shef- 
field, electrical engineer; W. Levick, Dronfield Woodhouse, near Sheffield, 
managing clerk. Ihe first directors are to be appointed by the subscribers. 
Qualification, 4100. Registered office: 33, King Chambers, Angel Strect, 
Sheeld. 


Midland Farm Service Co., Ltd. ШО б .—Private 
company. Registered November 13th. Capital, £30 in 2000 ordinary 
shares of ET each and 4,500 deferred shares of 15. each. To acquire a sole 
licence under the Wolfryn patents for the electrification of seeds in the 
counties of Leicester, Warwick and Worcester and elsewhere, &c. The sub- 
scribers (cach with one ordinary share) are: J. J. H. Sturmey, The Quarry 
Close, Coventry, engineer; T. A. Bury, 2, Radford Fields, Coventry, com- 
pany's secretary. Directors: II. Sturmey (managing director) and J. Нема, 
Registered office: 2, Radford Villas, Coventry. 


Northern Ball Bearings, Ltd. (160,618).—Registered 
November 14th. Capital, £200,000 in £1 shares. To carry on the business 
of sellers and manufacturers of ball and other bearings, engineers, con- 
tractors, &c. The first directors are: N. C Wallenius, Goteborg. 
Sweden (director of Johanseen Gauge Co. and other Swedish concerns); L. E 
Little, 30, Ederline Avenue, Norbury, S. W.: A. Senior, Forsbacka, Ivy Park 
Road, Sheffield, chairman, A. Senior & Sons, steel manufacturers; L. H. 
Coatalen, 30, Ederline Avenue, Norbury, S. W., chief engineer, Sunbeam Co.; 
A. G. Scammell, Innisfallen, Marlborough Road, Luton (director of G. 
Scammell & Nephew, Ltd.); J. B. Tainton, 22, Marloes Road, W.8, manag- 
ing director, Tainton Cars, Ltd.; J. Beswick, 48, Park Road, St. Annes-on- 
Sea. H. O. J. L. Wallenius is Swedish and L. H. Coatalen is French. 
Remuneration, £100 each per annum. The directors may not grant licences, 
sell or dispose of any of the company’s patents, or purchase or sell freehold 
or leasehold property witheut. the consent of a general meeting. Solicitors : 
Munns & Longden, 4b, Fredericks Place, Old Jewry, E.C. Registered office : 
115, Great Portland. Street, W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Telephone Manufacturing Co., Ltd.—Debentures for 
£20,000, registered October 14th, 1919, charged on the company's under- 
taking and property, present and future, including uncalled capital. . 


= plitdort Electrical Co. of London, Ltd.—Debentures for 
£15,000, registered October llth, 1919. charged on the company's under- 
taking and property, present and future. including uncalled capital. 


T. P. Pollitt & Co., Ltd.—Debentures for £1,500, regis- 
tered September 17ih, 1919, charged on the company's undertaking and pro- 
perty, present and futurs, including uncalled capital. Holder: H. C. 
Smethurst, Wootton Grove, Ulcely, Lincs. 


Dowsing Radiant Heat Co., Ltd.—Satisfaction regis- 


tered October 13th, 1919, of all moneys due or to become due, registered 
September 17th, 1918. 


Phenix Dynamo Manufacturing Co., Ltd.—Satisfaction 
registered October 4th, 1919, of £15,000 registered August 15th, 1903, and 
£2,900 registered February 27th, 1906. 


Pirelli- General Cable Works, Ltd.—Satisfaction 
tered October sth, 1919, of charge for £50,000 registered June, 1916. 


Yorkshire Electric Wiring & Motor Co., Ltd.—Satisfac- 


tion registered October 25th, 1919, of all moneys due under charge regis- 
tered May 24th, 1918. 


Electric Supply Co. of Victoria, Ltd. (66,059).— Return 
dated October 30th, 1919. Capital, £325,000 in 175,000 preference and 150.000 
ordinary shares of £l each. 175,000 preference and 125,000 ordinary taken 


up. 450, 000 paid. £249,995 comidercd as paid. Mortgages and charges, 
£126,790. 


Rural Electricity Supply Co., Ltd. (407.281). —- Return 
dated August 29th, 1919 Capital, £10,000 in 9.500 preference shares of £l 
each and 10,000 deferred shares of ls. each. 5.492 preference and 5,713 ordi- 
пагу shares taken up. 2,89] preference and 5,713 deferred shares fully paid 
up in cash, 2,641 preference credited as fully paid. Mortgages and charges, 
nil. 


regis- 
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=. CITY NOTES. 


Addressing the annual meeting of this 
company on November 18th, Mr. Bernard 
Drake, the chairman, said that the balance 
sheet showed results greatly exceeding 
those of any year since the formation of the company. Last 
year they congratulated themselves on a profit of £18,781, 
which they had been able to increase to £27,136, though this 
was subject to a large deduction for excess profits duty. In 
his opinion the Excess Profits Tax should have been abolished 
as soon as they were able to turn attention to peace require- 
ments and the rebuilding of shattered trade. It surely was 
а mistake to restrict turnover to the 1914 standard, for this 
waa the effect of the tax, besides which it encouraged extra- 
vagance. Previous to the wur the British electrical industry 
was dominated by Germany, and therefore paid inadequate 
dividends, so that it was specially hard hit by this method of 
taxation just when a chance of expansion occurred. In a 
letter to the Times he had stated that anything which was 
hindering production should be abolished without delay, and 
that no tax should be imposed until 10 per cent. had been 
distributed. In addition to country-house lighting they had 
been busy on industrial work, and they had secured the ser- 
vices of Mr. Holbrook Gaskell, O.B.E., M.I.E.E., &c., until 
recently chief engineer of the United Alkali Co., in which 
capacity he had been responsible for the electrical equipment 
of their various works at home and abroad on a large scale. 
The 10,000-kw. generating station they had been e uipping 
was not yet completed owing to builders’ strikes. ey had 
had a considerable staff of men engaged at Palmer's Ship- 
building & Iron Co., both on power work in the shipyard and 
aleo on lighting, as well as the equipment of new vessels for 
the Admiralty and the mercantile marine. Industrial work 
had also been carried out for Messrs. Brunner Mond, Stone & 
Co., Uxbridge Gas Co., and many others, and they had been 
engaged throughout the year on important work for the 
Admiralty. They had also undertaken contracts for the Sal- 
ford Rolling Mills, the Gibraltar Mill and the Grecian Mills, 
and for Messrs. S. Fox & Co., of Sheffield; also lighting and 
power for a number of other factories such as Electro-Bleach 
and By-products, Ltd., and Naylor, Jennings & Co. In addi- 
tion to these they were engaged on electric-driving schemes 
for the Dacca Twist Co. and others. The cotton-mnill driving 
equipment of 1,000 Kw. which they erected several years ago 
continued to work satisfactorily. They had been fully occu- 
pied in meeting the arrears of country-house lighting which 
had accumulated during the war, and the advent of the 
small self-contained generating sets, which could be started 
by merely closing a circuit and left to stop themselves when 
the battery was full, had brought electric lighting within the 
range of many who could not previously afford to make use 
of electricity for lighting and labour-saving apparatus 1n their 
homes. They had opened an office in Belfast for the pur- 
pose of running a number of important sole agencies for Ire- 
land, such as Callender's Cable & Construction Co., Crompton 
& Co., George Ellison, Bates & Scholes, Ltd., and Harry W. 
Cox & Co., and negotiations were in progress for others. The 
branch would be run solely a8 an agency business, and con- 
tracting work would be transferred to contractors. The works 
had been busy throughout the year, and showed a large in- 
cre»se in profit. A considerable number of commercial accu- 
mulator-driven electric vehicles had been supplied, and valu- 
able experience had been gained with various types of chassis. 
Up to the present the company had restricted its operations 
to Lancashire and Cheshire, but arrangements were now 
being made for supplying these vehicles wherever required. 
There was з considerable demand by municipalities for refuse 
collection, in which large economy had been shown over 
horse traction, as well as for brewers’ requirements and all 
short-range delivery purposes. The main difficulty at present 
was to provide the vehicles fast enough to meet the orders 
received. Trucks for handling luggage at railway stations 
and goods in factories had proved their worth. and their use 
was rapidly extending. They found it advisable to separate 
the wholesale department entirely by transferring the busi- 
ness to another company—Drake & Gorham Wholesale, ТАЧ. 
The rapid increase in turnover might necessitate the con- 
aideration of raising fresh capital before long. It has become 
necessary to find fresh accommodation for the head offices, 
and they had purchased a long lease of 36, Grosvenor 
«ardens. The necessary alterations were in hand. 

At the annual meeting held last week 


Drake & 
Gorham, Ltd. 


Amazon the chairman said that considering the 
Telegraph abnormal times through which they had 
Co., Ltd. been passing the outcome of the year'a 


working was satisfactory. The rubber 
crop again showed a falling off—in fact it was the smallest 
since 1903-4. The record nut crop and the good cocoa crop 
had largely helped to maintain their traffic receipts during 
the period of depressed trade conditions on the Amazon. The 
traffic receipts increased by £2,107; both ordinary. inter- 
national, and local traffic increased. but the local deferred 
service uppeared to have reached its limit. at any rate for the 
time beiny. The gross revenue was £2,582 (3 per cent.) better 
than in the preceding vear. The cost of maintaining the 
cables was £14,948, against £19.476 for the previous year, 
chieflv due to the fact that the Viking was due for her 
special survey during the year. As she had to be sent down 


to Para for docking she i some interrupted cable sec- 
tions on the way down. She was in commission about 5j 
weeks, during which time the s.s. Ramos was laid up. Cable 
used for repairs absorbed £2,542, an increase of only £698 
over the previous year; but, owing to the higher pri they 
now had to pay for new cable, the charge under this i 
would tend to increase in future. Breaks in the cables had 
been less numerous and through communication between 
Para and Manaos had been maintained throughout the whole 
year. The most frequent causes of interruptions to their 
cables were corrosion and landslips. The latter accounted 
for 11 breaks during the year. They had lately been able 
to ship 50 miles of cable, which had now safely arrived on 
the Amazon; but the cost delivered there was nearly three 
times what it was as compared with pre-war prices. With 
regard to the prospects for the current year the traffic receipts 
up to the present were between £2,000 and £3,000 up. The 
price of fine hard Para rubber still remained at a low figure, 
namely, about 2s. 6d. per lb., and until some rise in price 
took place, or the rate of exchange fell, there could not be 
any revival in the wild rubber trade on the Amazon. Experi- 
ments were being conducted about 100 miles below Manaos 
in cultivating rubber. The chief difficulty of the wild rubber 
collectors is the question of transport. Owing to the fact 
that practically all the trees near the river banks have been 
exhausted, they have to go further and further afield, with 
a consequent great increase in the cost of transport. This 
prevents them from being able to roduce rubber at a profit 
to compete with the plantation ru ber at the low prices to 
which that sometimes falls. Should this experiment of culti- 
vating rubber on the banks of the Amazon prove successful, 
which certainly appeared very probable, seeing that the 
trees would be growing in their native soll, and should the 
matter be energetically taken up no doubt pro ity would 
again return to the Amazon rubber industry. Increased at- 
tention was being given to the cultivation of cotton, and other 
trades were developing in a small way, so that they might 
confidently look forward to at least as good a year as the one 
just passed through. 


Prospectuses.—Anglo-Portuguzse Telephone Со., Ltd.— 
This company is offering for subscription an issue of 250,000 
ordinary shares of £1 each at par. The purposes for which 
the new capital is required were briefly indicated in the 
speech summarised on p. 631 of our issue of November 14th. 
The entire issue is underwritten. The list is to close on or 
before Tuesday next. 

W. Н. Dorman d Co., Ltd.—The prospectus of this com- 
pany, which will be published on Monday next, will offer for 
subscription 950,000 cumulative part preference shares (8 per 
cent.) of £1 each and 50,000 ordinary of £1 each. The com- 
pany are specialists in internal-combustion engines for petrol 
or paraffin, and makers of the C.C. interrupter gear and ex- 
clusive licensees of the manufacture in the United Kingdom 
of portable percussion and rotary tools under patente o Mr. 
George Constantinesco for the wave system for tranemission 
of power шоо liquids. The list will close on December 
4th. No part of the issue has been underwritten. 


The A.E.G. Dividend.—The directors of the A.E.G., of 
Berlin, have issued a statement showing net profits of 
27,081,000 marks (pre-war £1,351,550) for 1918-19, as com- 
pared with 37,200,000 inarks (£1,860,000) in the previous 
year. The additional expenses for wages and salaries in 
1918-19 are reported to have amounted to almost 120,000,000 
marks (£6,000,000). As a consequence, and as at the same 
time, owing to the increased cost of raw materials, the 
liquid funds have declined, it has been decided to equalise 
matters by the issue of debentures for 100,000,000 marks 
(45,000,000). A dividend is recommended at the rate of 10 
per cent. on share capital of 200,000, 000 marks (£10,000,000), - 
this contrasting with 14 per cent. on the same amount of 
capital in 1917-18. 

Blackpool, St. Annes & Lytham Tramway Co.—The pro- 
posed purchase of this undertaking was agreed to at à meeting 
of the debenture holders and shareholders on Friday. The 
St. Annes Council has given notice of its intention to apply 
to Parliament for a Bill to enable it to purchase the under- 
taking. The purchase price is to be £140,000. The Council 
proposes that the section of the line in Lytham be purchased 
bv the Lytham Council and leased to St. Annes, or that the 
whole line be managed by a joint board. 

The Norwegian Nitrogen Co.—The Norsk Hydro-Elek- 
trisk Kvaelstof A.B., whose general meeting was held at 
Notodden on November 14th, declared a dividend at the 
rate of 12 per cent. both on the ordinary and preference 
shares. 

Stock Exchange Notices.—Application has been made to 
the committee to allow the following to be officially quoted :— 

Ruston & Hornsby, Ltd.—631,432 ordinary shares of £1 
each, fully paid, Nos. 600,001 to 1,931,432. | 

Tramways, Light & Power Co., Ltd.—£502,100 consolidated 
ordinary stock; and £364,960 5 per cent. debenture stock. 


Blandford (Foram) & District Electric Supply Co., Ltd.— 
The County of Dorset Electric Supply Co., Ltd., have now 
parted with their interests in the Blandford Co.. and the 
Blandford Co. is being carried on as an independent com- 

The offices are now: Electricity Works, Damory 


y. 
Street, Blandford. 
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Water Softeners, Ltd.—For the year ended June 30th 
there was a net profit of £8,556, converting a debit balance 
of £3,720 into a credit of £4,835. А dividend of 2 per cent., 
free of tax, is being paid. 

Petters, Ltd.—Interim dividend at the rate of 5 per cent. 
ре, annum, free of tax, on the ordinary shares for the past 
-year. N 


Calcutta Electric Supply Corporation, Ltd. Units sold 
to consumers during four weeks ended September 26th were 
2,856,681, compared with 9,761,058 last year. 


— ——. .,. —.—.——— 


STOCKS AND SHARES. 


TET | . ‘TUESDAY EVENING. 
Stock EXCHANGE markets are changing their mood daily, but 
the balance of favour lies with holders of shares, and, 
amongst industrials the tendency is upward as a whole. 
Dearer money makes little difference to the speculator, al- 
though the gilt-edged markets are feeling its eilect, and after 
a spurt in war stocks, prices soon began to crumble again. 
The volume of new issues was stemmed only temporarily, 
and the rush has set in to get as шапу newcomers as possible 
before the public on this side of Christinas. 

Home Rauway stocks are beginning to wake up again; 
their lethargy at last pierced by the investor’s attention 
being directed to the yields offered at existing levels. The 
electric group is quiet. Metropolitans rose a point. Adver- 
tiseinent8 of what the cost of new equipment will be to the 
Underground Electric Railways have caused speculation as 
to how the inoney is likely to be raised. The lncome bonds 
and the £10 shares are lower. It is thought that the North- 
Eastern may also require further funds if rumour is correct 
in stating that the company contemplates electrification of 
its шаш line from Newcastle to York. 

The board of the Newcastle-on-lyne Electric Supply Co. 
issue a defence of their proposal to create 7 per cent. prefer- 
ence shares that shall rank in front of the existing 5 per 
cent. preferences. The explanation may be reasonable and 
logical, but any business man knows that even the semblance 
of interference with what is regarded as security has seldom 
any good effect. There has been surprise at the suggestions 
of the Newcastle Co., and however misguided the sentiments 
may appear to the directors, 16 cannot be deemed unnatural 
on the part of holders of the existing preference shares. 
Meanwhile, the ordinary and preference are à weak market 
at 155. and 155. respectively. Underwriting has been in pro- 
gress this week for the new issue of 7 per cent. preferences. 
Dealings in Edison-Swan new shares began on the basis of 
ls. to ls. 9d. premium. Sales by the stag brigade caused a 
slight recession, and the price is now called 22s. 3d. to 23s. 
for the shares 2ls. 6d. paid. The manufacturing list keeps 
hard. General Electric ordinary are in quiet request up to 
228. It is recalled that some kind of news was expected 
in the early autumn, but nothing transpired at that time, and 
curiosity is now fitting various ingenious theories to what 
m&y be in the wind to account for the present demand for 
the shares. 

The Stock Exchange is already starting to discuss the new 
basis of taxation that is to be propounded in March or April 
nexi. Some men profess to have knowledge of the rough 
details. Excess profits duty goes. No doubt exists on that 
score & substitute is imposed on the lines now talked 
about, its incidence will be as unexpected as the fall of 
108. per ton in the price of coal. Unless, of course, the news 
leaks out so well in advance as to lead to a general over- 
hauling and re-arrangement of capital accounts on the part of 
companies and private firms alike. Rumour and gossip have 
a fine field for fancy, and they hint darkly at a capital levy 
under a less repugnant name. 

The unexpected news of a reduction of 10s. per ton in coal 
has not helped electricity supply shares. City of London 
ordinary improved beforehand, on expectation of an in- 
creased dividend, but other shares are heavy. Falls have 
occurred in County ordinary, Bromptons, Metropolitans, 
Charing Cross and Westminsters. The dulness is ascribed to 
the way in which the Government is apparently shaping the 
course of the Electricity Bill. One has to say apparently 
because of other possible surprises which may be in store. 

At the meeting of the Aladdin Renew Lamp Corporation, 
the proceedings wound up with a kinema exhibition of the 
way in which the company pursues its business of repairing 
or renewing a broken filament in an electric lamp bulb. 
The precedent opens up a wide vista. Shareholders in rubber 
companies might be shown pictures, accelerated, of the latex 
tricking down the bark of the trees. The oil speculator 
might see the gushers of his dreams. The———but in a 
serious column, such fantasies are perhaps inappropriate, how- 
ever much they provoke imagination. At all events, the idea 
seems quite a good one, aud worth following up by other 
com panies. 

Anglo-Argentine Tramways have come down from the best 
on the official statement given here last week to the effect 
that the question of paying arrears of dividend is not under 
consideration. The prospects of the company are dependent 


upon a revision of tariffs which has not yet been authorised 
by the authorities," says the London manager. It may not 
require à Sherlock Holmes to read, between these Anglo- 
Argentine Tramways lines, a pretty direct annoyance that 
somebody's tongue should have wagged rather too prema- 
turely in this matter. Shareholders will not mind waiting, 
however, with this consolation to cheer them, for the neces- 
sary authority to be granted for revision of rates. Brazilians 
are all strong, because of the movements in the milreis, and 
even Mexicans look a trifle less dismal than they have done 
for the past six weeks, although the marking-down process is 
still going on. 

Cable shares are a trifle irregular. Eastern Extensions 
went back 4, while Eastern ordinary gained 24 and Western 
shares put on 10s. Marconis are keeping fairly close to 6. 
Americans hardened to 33s., to lose eixpence of the advance. 
Callenders are dullish, but India-Rubber shares at 188. are an- 
other 5s. higher. Improvement in the dividend on Telegraph 


Constructions is being discussed as a possibility. Siemens at 


28s. and Electric Constructions at 23s. 9d. have declined. The 
Scottish selling of British Aluminium does not seem to be 
quite finished yet. Castner Kellners are unchanged at 21, in 
spite of the fali in the dividend from 90 per cent. to 13 per 
cent. 

Shares in coal, armament and other companies closely con- 
nected with the coal industry have been barely influenced by 
the coming drop in the price of the mineral. Babcock & 
Wilcox are 1-16 lower, but this has nothing to do, of course. 
with coal. Rubber shares are fairly firm; the product has 
risen to 2s. 54d. per Ib., and some of the producing companies 
have this week arranged contracts running into 1922. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homer ELECTRICITY COMPANIES. 


Dividend Price ; 
Nov. 25 Yield 


— — 
1917. 1918. 1919. Rise or fall. p. o. 
Brompton Ordinary. oe . 10 8 bg — i 27 2 8 
Charing Cross Ordinary .. x 4 4 8 — 8 0 
do. do. do 44 Pref... 4} 4$ 8 — 710 0 
Chelsea.. NA e ate ге 5 Б 8 — 5 0 0 
City of London РЕ Е p 8 8 11 + i 617 R 
do. do. 6 per cent. Pref... 6 6 9 — 6 9 9 
County of London N ic 7 7 — i 711 4 
do do.6 percent. Pref. 6 6 9 — 69 9 
Kensington Ordinary " is 1 6 4 — 6 6 4 
London Electric... E .. Ni Nil 1 — 
do. do. 6 percent. Pref... 6 6 — 8 17 10 
Metropolitan. ET " € 4 5 8i — à 71810 
do. 44 per cent. Pref. 4 43 — pe 7 4 0 
St. James’ and Pall Mall .. 9 10 — 8 B 4 
South London T T 5 5 244 — 786 
Routh Metropolitan Pref... 7 7 1 — тоо 
Westminster Ordinary " 9 8 54 — ài 7 5 6 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. 6 6 91 — 611 8 
do. Def. 39 là 38/6 22 — 711 0 
Chile Telephone ae T 8 8 — 6 3 1 
Cuba Sub. Crd. js х ьа 7 7 ] — 6 18 4 
Eastern Extension ety P 8 8 1 — 4 15 7 
Eastern Tel. Ord. .. 1 Vs 8 8 168 42 *4 15 0 
Globe Tel. and T. Ord. А Ea 7 8 1 + “417 0 
do. do. Pref. .. fe 6 6 1 — 517 1 
Great Northern Tel. "m .. 22 22 26 — зво 
Indo-European T - .. 18 18 484 — 618 4 
Marconi vs E 1: .. 2 25 5l; — 1 444 
Oriental Telephone Ord. .. .. 15 10 2,4. — 414 1 
United R. Plate Tel. Dd Ў: 8 R 718 on 5 2 5 
West India and Panama .. . 108 1/3 1% — Nil 
Western Telegraph.. к - 8 8 17} +4 4 11 5 
Homer Rai nx. 
Central London Ord. Assented .. 4 4 554 eee 616 9 
Metropolitan .. ae не 2x 1 14 24 +1 5 42 
do. District Е .. Ni Nil 214 — Nil 
Underground Electric Ordinary.. Nil Nil 2} — i Nil 
do. do. “A” .. Nil Nu 77 SN Ni! 
do. do. Income .. 4 5 RRA —1 5 13 0 
Foreign Trams, &c. 
Adelaide Sup. 6 per cent. Pref. .. 6 6 4 s 712 
Anglo-Arg. Trams, First Pref. .. tà Nil 34 — i -— 
do. do. 2nd Pref... — ~- 31 ве == 
йо. do. 5 Deb. T 5 5 604 | — 7 4 0 
Brazil Tractions is - kx — —— 62 +14 = 
Bombsy Electric Pref. .. ak в 6 134 +1 4 9 0 
British Columbia Elec. Rly. Pfce. 5 5 57 +1 818 6 
do. do. Preferrred Nil 24 461 — 5 7 6 
do. do. Deferred Ni! Nil 413 — Nil 
do. do. Deb. is 4 4i 61. — 619 + 
Mexico Trams 5 percent. Bonds.. Ni Nil 46 —2 Nil 
о. 6 percent. Bonds. МИ Nil 85 — Nil 
Mexican Light Common .. .. Nil Nil 25 — Nil 
do. Pref. = .. Nil Nil 9391 — Nil 
do. let Bonds .. Ni Nil 54i x E 
MANUFACTURING COMPANIES. 
Babcock & Wilcox .. gis — 15 15 gu — dà *4 14 4 
British Aluminium Ord. .. ES 10 10 1 = 6 3 1 
British Insulated Ord.  .. bs 25 121 2. — c 6 1 1 
Callenders : is 25 - 25 25 sl — à 710 6 
m 64 Pret. .. e vs T 64 5 — 610 0 
Castner Kellner у = 2 5 25 20 d — 7 12 8 
Crompton Ord. hb id D 7 10 21/6 — 9 60 
Edison-Swan, ‘‘A"’ . Be — 10 ly um 88 6 
do. do. 5 per cent. Deb. 4 5 &1j — 6 2 9 
Electrie Construotion se id l0 10 ҮМ — K 8 8 5 
Gen. Elec. Praf. .. ps ae 6: a) 217 a 6 10 0 
do. Ord. : T 10 10 2 si „5 0 0 
Henley sid vs T T: 25 3» 23 " 5 11 1 
do. 4 Pret.. s si 23 4$ 44 st ay баҹ 
India- Rubber. = M" je 10 10 1 * à 5 8 1 
Met.-Vickers Pret. .. М T — == 3 — 6 6 8 
Siemens Ord... kis A" ss — 10 28/- —84d. 7 2 10 
Telegraph Con, HE T . 20 2 2⁵ — 417 0 


* Dividends paid free of Income Tax. 
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THE NEW INDUSTRIES IN CHINA. 


The Opportunity for British Firms. 


By Prof. MIDDLETON SMITH, M.Sc. 


A rEW days ago the writer met a friend, a man with 
almost an international reputation in geology, who quite 
startled him by expressing surprise at the news that coal is 
being mined in British Malaya. As a matter of fact, all 
of the State railways in that country are burning local 
coal—not coal of very high quality, but useful; it is 
known as “ Rawang." Probably the output of the mines is 
about 700 or 800 tons a day, but it is noticeable that the 
most up-to-date machinery is used in connection with this 
new industry. Orders have been placed with electrical 
engineering firms in this country, and, no doubt, this 
example will have an effect in districte far beyond that in 
which the railways run. For the Chinese are the real 
pioneers in Singapore and the Federated Malay States, as 
wellas in the Dutch East Indies. It is the custom with 
these people to keep closely in touch with their relatives in 
China, and, inde^d, to visit them as often as possible. 
Already they have produced a profound effect upon the 
leaders of this nation which had not stirred for thousands of 
years; but, of course, it must take some time for these new 
ideas to penetrate inland. At present the tide of progress 
affects chiefly the coast ports of Malaya, Siam and China. 

The Cotton Industry.—In the minds of most British 
merchants, China is connected with piece goods, and it is 
still a very great market for sheetings and shirtings, &c., 
but what many people do not realise is, that it is inevitable 
that new industries will be initiated in Asia, and that trade 
of the future will be with the machinery of manufactured 
goods rather than the articles themselves. In this connection, 
a glance at the history of the cotton-spinning industry in 
China will give evidence of the modern tendency. In the 
early days there were three grades of native cotton known 
to the trade. These were grown in Kiangsu and Chekiang 
provinces, and in a small portion of Hupeh—altogether 
there were 379,000 spindles in operation, of which over 
260,000 spindles were in Shanghai. From 1895 to 1900 
the supplies for these local mills were native cotton supple- 
mented by raw material from India. During this period 
the mills had a total of 379,000 spindles, whereas in 
1919 the total is given on most reliable authority 
as 1,409,000. Cotton mills are springing up in Shanghai 
and Japan. During the war 1,300,000 spindles were 
ordered from England. Only 150,000 were delivered. It 
is worth noting that 300,000 spindles were ordered from 
America, and 300,000 were delivered. It is believed that 
100,000 spindles from England will arrive in 1919, and 
1,000,000 in 1920. It is quite obvious that for the 
equipment of these new mills a great deal of machinery 
must have been purchased, and those which are most up to 
date, naturally, use as much electrical apparatus as is 
possible. 

Japanese Compelilion.— It is to everybody's advantage to 
study the question of Japanese competition. There is no 
denying the fact that the Japanese have advanced at the 
expense of British merchants and manufacturers during the 
war, and when these advances are legitimate, no one should 
complain. Under the peculiar circumstances caused by the 
war, the advances were, indeed, quite natural, and there is 
any amount of room in China for the three nations now 
chiefly interested in the trade of the country, namely :— 
Great Britain, America and Japan. In the cotton industry 
Great Britain was passed by Japan during the war, and the 
figures are, perhaps, worth quoting. Taking the nearest 
millions, we find that in 1913 the relative positions of 
Great Britain, U.S.A. and Japan were in the ratio of 51, 
9, and 23. In 1918 they were in the ratio of 81, 1, and 50. 
Of course, nobody expects that Japan will go back to the 
position of 1913, but in this industry, and particularly in 
connection with the import of machinery, it is believed that 
Great Britain, during the next five years, will more than 
regain any ground in China that she has lost during the 


war. During her phenomenal development Japan has been 
a good customer for British machinery, and even to-day 
there are many firms in this country who obtain good 
orders from Japan. Мо sane person wishes to restrain the 
commercial development of this nation. 

What British engineers complain of mostly in the Far 
East, especially in connection with electrical goods from 
Japan, is the quality. It is very much better that the 
Chinese should not use electrical goods at all, than that 
when they do commence to use them they should become 
disgusted at the value they receive. Many cases have 
been brought to the notice of the writer during the last 
five years in which Japanese wires, to take one example, 
have been installed for wiring purposes, and have very 
quickly depreciated. It is characteristic of the Chinese 
that they like a place to be flooded with light. The London 
restaurante have almost a dim and subdued appearance after 
one has been used to the glare of the Chinese palaces of joy. 
In Hong-Kong and Canton the blaze of artificial light in 
public restaurants continues for, perhaps, eight or nine 
hours. The rich Chinese are ideal customers for a lighting 
load, although it will take some education to persuade them 
to become as enthusiastic users of electricity for power 
purposes. But if they spend money on installation work 
in their houses, or in electricity supply schemes, and 
find that, owing to the poor quality of the materials used, 
there is constant need for repairs, they become disgusted. 
That is the complaint that British engineers make in con- 
nection with Japanese electrical supplies, and it is perfectly 
fair to criticise any nation which damages trade in that way. 
No doubt the Japanese themselves are beginning to realise 
this, and we can only hope that the very indifferent material 
which has come from their factories during the war will be 
replaced by something better. In that case, of course, 
prices must be higher ; and, finally, no doubt, British firms 
will successfully compete. But the British in China say 
that wherever it is possible to do so the Japanese shut the 
door in the face of legitimate competition. Their conduct 
in Manchuria and Korea, for example, in connection 
with the railways, is cited as evidence of how the dice are 
loaded in favour of the Japanese trader in the Far East. 

“ Getting Together.“ — One effect of the war upon 
Britons all over the world has been to draw them closer 
together. | 

The outstanding impression of the engineering industry 
in this country made upon the writer during the last five 
months has been the tendency towards amalgamations of 
interests. 

Scarcely a week goes by that some new absorption does 
not take place, and one result seems to be a very much 
better organisation for mass production. Obviously, it 
must be better for one large firm to use a large works to 
make, let us say, direct-current motors, and generators of 
sizes from 10 to 200 KW., rather than to make all sorts 
and conditions of direct and alternating-current machinery, 
in the same works. If the same firm has some other works 
where it makes, let us say, alternating-current machinery, 
or some other speciality, that also can be worked in with 
the whole organisation in an economical manner. There 
seem to be at least three very large firms in this country 
which are willing to undertake the complete electrical 
installation for new central stations of almost any dimensions, 
and no doubt some of the other firms have arrangements of 
a friendly nature, whereby any one of them could undertake 
a similar contract. That is, of course, the American 
system, and while critics may say that it kills individual 
enterprise, and tends towards standardisation, at any rate 
the good effect is cheapness of production. 

This tendency of “getting together” is noticeable in 
the trade organisations, such as the British Electrical and 
Allied Manufacturers’ Association, which does such valuable 
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work for the industry. Naturally, only those in executive 
positions know the details of the most valuable work, but it 
would be most unfortunate if such trade organisations did 
not continue to be active. The latest, and perhaps, most 
powerful, seems to be the Federation of British Industries, 
to which most of the trade associations are now affiliated. 

In China this tendency of “ getting together has alsa 
been noticeable. This year there is to be a conference in 
Shanghai of all of the British Chambers of Commerce, a 
total of 17. These represent British interests in the 
following porte, namely :—Hong-Kong, Tientsin, Hankow, 
Pekin, Chungking, Changsha, Chinking, Chefoo, Harbin, 
Moukden, Newchang, Tsinanfu, Foochow, Amoy, Swatow 
und Canton. This is the first time in the history of British 
enterprise in the Far East that British merchants from most 
of the important centres of trade will meet together in 
council, They will discuss not only leading business 
problems which affect their intereste, but they will also 
draw up а programme of future policy. With the exception 
of Hong-Kong, all of these Chambers have come into 
existence since the war. The Hong-Kong Chamber dats 
back to 1861, and while essentially a British body, it 
admits to membership “all mercantile firms and persons 
engaged or interested in the trade of Hong-Kong or China " 
if they are elected at the annual general meeting by a 
majority of votes. 

That is probably a wise provision in Hong-Kong, where 
there must always be a very large majority of British mem- 
bers of the Chamber of Commerce, and where the local 
Legislature can safeguard British interests. 

This new conference is particularly gratifying to the 
writer, because it was one of the three things suggested by him 
about two years ago, and through the medium of the Press. 
It was an obvious suggestion, but previously he had never 
heard it mentioned. He now ventures to hope that in the 
course of time engineering problems will come prominently 
before the conference. 

The New Aeroplanes.—' The imagination of the public 
has been stimulated by the big deal in aeroplanes which has 
been made with the Pekin Government. It is probable that 
this is merely an earnesb of much bigger schemes of 
development of communication in China. In general it is 
very much better for the Peking Government to borrow 
money from British investors at a high rate of interest for 
the purchase of aeroplanes, than to spend large sums upon 


fighting or retrograde schemes. Some of us, perhaps, would 
have much rather that the money had been spent upon 
other methods of communication ; and even now we may hope 
that the Peking Government will borrow more and more for 
that purpose. For it is a strange thing, and it can be said 
with conviction, that it is finally a very good thing indeed 
—both for China and for British industry—if the Chinese 
borrow money for industrial schemes. That usually means 
British supervision, which in turn provides efficiency which 
is not obtained otherwise. An historic example of the 
good effects of this system is to be found in the Maritime 
Custom Service and the Salt Gabelle.” 

But in any country the new industries, such as cotton 
mills, mines, &c., are always better undertaken by individual 
interests rather than by Government. Therefore, let us 
hope that some system will be devised whereby British 
finance, machinery, and brains can be used in the develop- 
ment of China. At any rate, it is encouraging to know that 
at least one of the best-organised concerns in the electrical 
industry has definitely made up its mind to do its utmost 
to extend ite trade in the Far East. There are difficulties 
in that part of the world which are peculiar, and in the 
solution of which the long experience of the British 
merchant seems to be invaluable. The writer is able to 
say that the best among the British merchant houses in 
China have given considerable attention to this matter of 
the engineering development of the country. They have 
been convinced, during the last four or five years especially, 
that they must adopt new methods. The writer is most 
anxious to bring about co-operation between associations in 
China which are at work on behalf of British industry in 
the Far East and the trade organisations in this country 
which are exploiting the possibilities of overseas markete. 
For although there are plenty of orders in Great Britain 
just now, we must prepare for the work of a few years 
Pence. 

The development of the vast natural resources of China 
can only be accomplished with the goodwill of the Chinese, 
with modern methods of transport and with efficient 
machinery. The two great problems of Europe and China 
are supplementary. For Europe needs a fast market for 
manufactured goods, especially machinery, and China is the 
potential market. The immediate need is to extend the 
general knowledge of engineering science in official and 
influential circles in China. 


THE INTERNATIONAL MOTOR-CAR EXHIBITION. 


Ccneluded from page 668. 


. The exhibition showed that electrical systems have been 
improved, and the building of the dynamo and engine-start- 
ing motor into the engine as far as possible aud not hung on 
is becoming more general. The unit system of motor-dynamo 
is not favoured to any great degree on English-built cars. 
There is scarcely one English car on which the dynamo is 
driven positively; leather belts are still employed universally, 
and in many cases no provision is made for belt adjust- 
inent. French practice, however, is to drive the lighting 
dynamo either positively, the drive being enclosed and auto- 
matically lubricated, or else by chain. The respective elec- 
trical components are much neater than they used to be, and 
their effectiveness has been improved. Cables are now neatly 
disposed and well armoured, and the lamps themselves are 
stream-lined to suit the general lines of the car. & greater 
range of adjustment for the headlamps is needed, while a 
tell-tale on the instrument board would save the driver some 
anxlety if it were worked in conjunction with the tail lamp. 


THE CoVENTKY CHAIN Co., LTb., Spon End Works, Coven- 
try, was showing types of inverted tooth chains made in 
several pitches and widths for auxiliary drives to automo- 
biles, such as camshaft, magneto, self-starter, lighting sets, 
and gear boxes. A selection of roller chains was also shown. 


С. T. Ricues & Co., Lro., 19, Tottenham Court Road, 
London, W.C. l. This exhibit comprised a collection of 
motor-car accessories of all kinds, and included starter 
batteries for American cars, electric lamp bulbs (Mazda, 
Osram, and Pope) of various tvpes and sizes for car lighting, 
and a working exhibit of Fellows. inagnetos, made by 
FELLOWS MaGxeto Co., Lro., Cumberland Avenue, Park 
Royal, N.W. 

Simms's magneto sets for Ford cars were also shown; these 
magnetos are manufactured by Siuus's Motor Units, LTD. 


Percy Buildings, Gresse Street, Rathbone Place, London, 
W. 1. The advantage claimed for this form of magneto, 
which is fitted with patent extended pole shoes, is the high 
efficiency obtained in all positions of the timing lever, а full- 
sized spark being produced at all ranges of ignition. 


LiTHANODE, LTD., 190, Queen's Road, Battersea, London, 
S.W. 8, had a collection of batteries on view, which in- 
cluded portable car-lighting and stationary accumulators, 
accumulator head lamps, head, side, tail and interior motor- 
car lamps, and dry ignition batteries. 


W. Cannina & Co., 18-20, St. John's Square, Clerkenwell, 
London, E.C. 1, exhibited a low-voltage dynamo for electro- 
plating, motor generators, regulating resistances, &c., as well 
as other plating appliances and polishing lathes, grinders, 
and similar machines. 

Mr. А. Picanb, 4, New Burlingten Street, London, W. I. 
exhibited silent chain-driven timing gear, with tension ad- 
justable from the outside and P-R self-contained dyna- 
motors; also lighting magnetos, lamps, horns, and other 
electrical fittings. Mr. Picard is sole agent for Great Britain 
and the Colonies of the SocrETE DE PARIS ET DU RHONE, whose 
works аге at 41. Cheinin de Saint-Priest, Lyons, France. The 
Paris-Rhone self-starting and lighting set consists of the dyna- 
motor, a single unit assuring the starting and lighting, and 
the following principal accessories: a contactor disjunctor, 
switchboard with volt and ammeter, side and head lamps, 
leads, and battery. The dynamotor is a double acting device, 
which, after having started the engine is driven bv it and 
becomes a dvnamo with limited output, providing the light- 
ing of the car and recharging the accumulators. It is built 
in two types suitable for various sizes of cars, and gives 
15 or 16 amps. at 12 volts. 

The contactor disjunctor makes or breaks, according to re- 
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quirements, the machine-battery circuit. It is the automatic 
intermediary that ensures the starting of the engine or the 
recharging of the storage battery. It is sufficient, to start 
the engine, to proe with one finger on a simple button switch 
on the switch d. The ewitchboards are of two types, 
consisting of one lighting switch, one starting button, one 
voltmeter, one ammeter, one contact switch (switching the 
magneto to earth), one locking key; or one lighting 
switch, one ammeter, and one starting button. The 
Société Paris-Rhóne is manufacturing, besides the two above- 


Fig. 7.—PARIS-RHONE ELECTRIC STARTING AND Тлантіха рт. 


mentioned types, special equipments as starters and lighting 
sets for amall cars, and also equipments with separate units, 
dynamos and starters, especially suitable for certain types of 
chassis. The company's lighting magneto is simple and 
strong, and is suitable for lighting cycle-cars and industrial 
vehicles. The company also manufactures electric horns and 
instruments of all types in connection with electric equip- 
ment for motor cars. During the war the society specialised 
in the construction of equipment and instruments for wire- 
less telegraphy. 


Barman, Lrp., 10, Poland Street, Oxford Street, London, 
W. 1, exhibited samples of welded metals by several welding 
processes and welding apparatus used for repair work. An 
interesting X-ray device wag also shown, by means of which 
a phctograph of a welded joint is taken in such a way that 
the whole substance and, therefore, it is claimed, the suc- 
cess or failure of the weld can be seen. 


THE TELEGRAPH CONDENSER Co., Lrp., Vauxhall Street, 
Kennington Oval, London S.E. A speciality of British in- 
vention was the Radamax spark indicator and plug 
tester, which is claimed to indicate the position of trouble at 
once and without the necessity of removing the plug. In 
this device, fig. 8, advantage is taken of the fact that when a 
spark occurs at the plug points the electrical pressure varies 
with extreme rapidity. The tester responds to these varia- 
tions, but not to the comparatively slow impulses which are 
set up by the magneto when no spark occurs at the plug. 
To test a plug it 18 only necessary to make firm contact eo 
that one terminal touches the top and the other the baee 
of the plug. If the plug is sparking in the cylinder, a spark 
will be seen at the other end of the instrument. 


PritcHeTt & GOLD AND ELECTRICAL Power Sroraae Co., 
Lrp., 12, Heddon Street, Regent Street, London, W. 1, ex- 
hibited automobile accumulators for ignition, lighting and 
5 purposes, as well as switchboards for battery charg- 
ing and electric inspection lamps. 


PoweLL & Hanmer, Lrp., Chester Street, Birmingham, 
had on view generators and dynamotor combined starting 
and lighting sets. The dimensions of the latter type are 
ll in. long, 7 in. high, and 51 in. wide, the cut-out being 
integral with the machine and mounted in the brush bracket. 
The output on the dynamo side is 8 amps. at 5 to 12 volts at 
1,800 R.M.P., and on the motor side if the latter is geared to 
the engine in the ratio of 4 to 1 the initial torque is 65 lb. ft. 
The patent clutch is 7.5 in. diameter and 21 in. wide, its 
function being to form the gear ratio for the motor and the 
epeed governor for the engine. Batteries and lamps were 
included in the exhibit. 


E. КАКЕЕВ & Co., Coventry. This exhibit consisted of in- 
sulated wires, cables and flexibles of all descriptions, includ- 
ing insulating tape, special H.T. and L.T. rubber and braided 
ignition cables, and cables made in accordance with the speci- 
fication of the British Engineering Standards Association. 


Rotax Motor Accessories Co., Lrp., Victoria Road, 
Willesden Junction, London, N.W. 10, exhibited starting 


motors, lighting dynamos, batteries, switches, switchboards 
and & combined lighting and ignition unit similar to the 
C.A.V. machine. Amongst the car comforts such articles as 
telephones, roof lamps, and cigar lighters were included. 


British-made magnetos of several types were shown in 
operation, and they reflect great credit upon the concerns 
that have developed them. The Bnrrisu TuoMsoN-HOoUSTON 
Co., LTD., Coventry, exhibited several types of machines, a 
feature of which is that a metal, in place of carbon, distri- 
butor brush is used. Instead of the H.T. current passing 
directly through the brush it jumps in the form of & spark 
across a small air gap, thus tracking is eliminated and it 
is rarely necessary to remove the distributor for cleaning. 
The M-L Maaneto SYNDICATE, LTD., Coventry, specimens 


‚аге claimed to be lighter and more efficient than pre-war 


models, and also capable of operating at higher speeds and 
of running for longer periods without attention. Several 
types were shown running at speeds of from 30 to 3,000 
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Fig. 9.—MIDGET Car 
DYNAMO. 


R.P.M., including one machine working entirely submerged 
in water. NokrH & Sons, Lrp., Watford, manufactured 
magnetos in large numbers for aircraft, and the design has 
now been modified to conform with motor-car practice. The 
dimensions of these machines conform to the standards of 
the British Engineering Standards Committee. 

BLERIOT, LTD., 58, Long Acre, London, W. C. 2, showed 
Ericsson magnetos, new models of self-starters and dynamos, 
English and French models of lamps, and motor-car tele- 
phones designed to give clear and loud communication from 
the inside of a motor car to the chauffeur without the latter'a 
attention being distracted from the manipulation of the car. 
The set is designed to work on a 19-volt lighting set, and no 
induction coil is used, the receiver is fixed on the outside of 
the car near the ear of the chauffeur, and the instructions 
can be heard several feet away even in dense traffic, or when 
the car is travelling at high speed. 


THE Lucas ELECTRICAL Co., Ілр., Great King Street, Bir- 
mingham, had on view a full range of Thoinson-Bennett 
magnetos, also lighting and starting as well as combined 
lighting and ignition sets. Fig. 10 shows the electric starter, 


Locking co: 
for meshing pinion 


— 
* 
we 


H 


Strong Coil sp 
inside 


— HÀ 
— 


‘Recoil Ww thdrawing 
ring 5 pring з 


Quick start worm 


Еа. 10.— Lucas ELECTRIC STARTER. 


which ensures silent and shockless engagement of the starter 
inion with the flywheel gear of the engine. Electric pro- 
Jectors, lamps, and switchboards were also on view. 


BROLT, LrD., Princip Street, Birmingham, exhibited three 
models of car-lighting dynamos, a new feature being a fan 
fitted to the armature for cooling purposes, and thus reduc- 
ing size and weight. Three types of starting motors were 
shown; these were similar to pre-war types with the excep- 
tion that the method of mounting has been improved. The 
&witchboards shown were of two patterns only, namely, for 
ш and surface fitting. Accumulators and lamps were also 
shown. 


THE Hiem Tension Co., 03, Belvedere Road, London, 
S.E. 1, exhibited sparking plugs, horns, magneto-testing 
apparatus, and Mira igniters either self-contained battery 
ignition or fitted to dynamos. This new ignition unit is an 
alternative to the magneto, and is interchangeable with it. 
The device comprises a н.т. transformer, distributor, and 
make-and-break, giving efficient results at small weight and 
cost. The Mira permanent-magnet dynamo, fig. 9, is a 
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small and cheap device suitable for motor- cycles and cycle- 
cars. It is made in two sizes to light three or five lamps at 
4 or 6 volts. The carcase is made of interchangeable die 
castings, and the armature rotates on ball bearings. Owing 
to the use of permanent magnets the output is automatically 
regulated, and there is no fear of over-running it. No cut- 
out is employed between the dynamo and battery, and owing 
to the special armature winding very little energy is con- 
sumed. The dynamo should be run at 2,000 to 3,090 R. P. M., 
and it is desirable to switch it off when leaving the car stand- 
ing for any considerable period. 


A motor-cycle and cycle exhibition opened at Olympia on 
Monday and closes to-morrow, where electrical accessories 
are also to be seen. A number of motor-cycle sidecar com- 
binations are now provided with electric lighting, for in- 
stance in the Matchless, where ignition is by Н.т. magneto, a 
Lucas magdyno supplies energy for ignition and lighting 
in the electric model. In the new 8-H.P. Clyno a Lucas 
magdyno also supplies lighting as well as ignition; the accu- 
mulators for the former being carried under the sidecar seat, 
undoubtedly the best position, the large springs possible on 
sidecars being conductive to long life of the batteries. The 
10-н.р. Reading Standard (American) is lighted by a Split- 
dorf generator carried in front of the engine outside the 
frame and driven by a spring belt. This is entirely inde- 
pendent of the magneto, and supplies energy to the 6-volt 
15-amp.-hour Exide accumulators. Electric head and tail 
lamps and an electric horn form part of the standard equip- 
ment. The A. B. C. 3-н.р. horizontally-opposed machine is 
fitted with a neatly-mounted dynamo, which is housed in 
the aluminium bevel casing, and driven by a spur wheel 
from the gearbox main shaft. The accumulators are carried 
in a metal box on the near side of the machine close to the 
seat tube, the switchboard being mounted just above the 
dynamo. The whole outfit is of Lucas manufacture. 


THE DESIGN OF MULTIPLE-STAGE 
AMPLIFIERS. 


By PROF. С. L. FORTESCUE, M. I. E. E. 


(Abstract of paper read before the WIRELESS SECTION of the 
INSTITUTION OF ELECTRICAL ENGINEERS.) 


THE simplest amplifying circuit is that shown in fig. 1. Here 
A, G, and F are the valve electrodes, the anode, grid and fila- 
ment respectively. The filament temperature is maintained 
by current from the battery B, and controlled by the adjust- 
able resistance R,. А steady potential 1s maintained between 
the anode and filament by the battery в, the anode current 
passing through the anode resistance R.. The small poten- 
tial variations to be magnified are superimposed upon the 
steady voltage maintained by the battery B, between the 
negative terminal of the filament and the grid. These varia- 
tions may be looked upon as being produced by a tiny alter- 
nator D, representing the input circuit. Under these con- 
ditions the potential variations consist of a rise above and fall 


us | 
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below the mean potential of the grid relative to the negative 
end of the filament. The changes of the grid potential are 
immediately followed by changes of the anode current, which 
in turn are accompanied by changes of the anode voltage due 
to the change of potential difference across the recistance R. 

The curves of fig. 3 show these variations and their relative 
phases, it being assumed that the variations of potential 
applied to the grid are more or less sinusoidal in form and of 
constant amplitude. The relative values of the alternating 
component of the voltage across R, and the alternating grid 
voltage give the voltage step-up of the valve and circuit. 

With this arrangement of pure resistances throughout, the 
variation of the voltage across R, can be made an exact repro- 
duction of the variations of the grid voltage, provided that 
both are small compared with the range of voltage corres- 
sponding to the active portions of the characteristics. For 
low-frequency changes the conditions of the previous para- 
graph can be realised without difficulty. But capacity effects 
are serious at high frequencies (wireless frequencies) and the 
resistance B, may be replaced bv a condenser and inductance 
in parallel as in fig. 2, the circuit being accurately tuned to 
the frequency of the variations of grid potential. 

To a sustained oscillation this circuit behaves in the eame 
way as the resistanoe circuit of fig. 1. But to an oscillation 


of varying amplitude the behaviour is quite different. For 
example, during the first few cycles after the oscillation 18 
applied to the circuit the current flowing round the circuit 
L, C, has not been built up to its normal value and the effec- 
tive amplification is less than is the case at the later stages. 
With a circuit euch as that of fig. 2 the tuning of the con- 
denser c, becomes more and more critical as the resistance 
R, decreases. The more critical the tuning the less will be 
the relative amplification at frequencies other than the fre- 


quency to which the circuit is tuned. An efficient circuit 
consequently leads to а selective amplifier. The effective 
damping of the circuit can be regarded as being made up of 
two parts, viz. (a) the resistance of the circuit itself; and (b) 
the equivalent resistance due to the resistance of the tube in 
parallel with the circuit. This latter component decreases 
with a decrease in the ratio of ‚|с, and vice versa. With 
large values of LA / c, it constitutes the principal cause of the 
damping and may render the circuit almost aperiodic. Thus 
a circuit having a very high ratio of L. | c, cannot be efficient, 
and is the reverse of a selective amplifier. 

_ In practice, where high selectivity is essential and tuning 
ів not objected to, the efficient circuits may be used. But 
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where approximately equal amplification is required over a 
wide range of frequencies, then'a high ratio of I. Ic. and а 
valve of low effective anode resistance would be used. 
Multiple-stage amplification can be obtained with either of 
the arrangements of figs. l or 2, the anode-circuit voltage 
variations of each valve being applied to the grid of the valve 
next in the series, and so on. Fig. 4 shows a possible arrange- 
ment of two valves in cascade, using resistances in the anode 
circuit. Separate filament and anode batteries are required 
with this arrangement. In fig. 6, however, almost the same 
results are obtained without this disadvantage. A similar 


arrangement for two valves with tuned anode circuits is 
shown In fig. 6. 

A cascade arrangement of valves with step-up transformers 
between the valves is another possible combination and is 
shown in fig. 7. When allowance is made for the self-capacity 
ol v windings. this- circuit is very closely allied to that of 
The action of any amplifying system, electrical, mechanical 
or otherwise, is strongly affected by any transfer of energy 
back from the output end of the system to the input end. 
With the amplifiers now under discussion, the transfer back 
of energy may be caused by any form of coupling between 
the output and input circuits. If this coupling is such that 
the changes at the input end are accentuated, 1t follows that 
changes of a given amplitude in the input circuit can be 
maintained by a smaller external power supply. In the ex- 
treme case the coupling may be strong enough to do more 
than maintain the changes at the input end. The system 18 
then unstable, and if the circuits consiet of inductances and 
capacities, oscillations will be set up and maintained. If there 
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аге по inductinces or capacities, the voltages and currents 
wil steadily change in one direction or the other until the 
altered slope of the characteristic curves stops the action. 

On the other hand, the coupling between the ends of the 
system may tend to oppose the changes at the input end. 
More power is required then from the external source to main- 
tain the changes 1n the input circuit, and the effective ampli- 
fication is reduced. Obviously, the greater the opposition 
coupling, the poorer will be the amplification obtained. 

an arrangement giving a high amplification ratio (say 
1,000 to 1 on the voltage, i.e., 10* to 1 on power) the transfer 
back of a very small proportion of the power from the output 
епі to the input end will be sufficient to render the circuits 
unstable, or to reduce the amplification very considerably. 

It is thus a inatter of the very greatest importance to secure 
an adequate control of the coupling between the low-power 
and high-power ends of the instrument. This coupling may 
be capacity coupling, or a mutual inductive coupling, or a 
combination of the two. Resistance coupling may also be 
employed in conjunction with either capacity or inductive 
coupling. Capacity coupling is always present to eome extent. 
At high frequencies it is always important and is generally 
the controlling factor. If inductive coupling is also used, the 
condition actually arrived at isa balance between the two. 


Fig. 8 shows a method of using a capacity coupling, and. 


fig. 9 à combination of inductive and capacity coupling. Both 
these systems are applicable to more than two valves, but the 
connections for the capacity coupling must necessarily be 
made to the right valves or opposition effects will be obtained. 

In practice it 1s desirable that the action of the amplifier 
should not depend upon a very critical adjustment of this 
coupling. Consequently the unavoidable coupling must be 
reduced as far as possible. For high-frequency working, one 
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of the unavoidable sources of this coupling is the capacity be. 
tween the grids and the anodes of the valves themselves. 
Formule are given in the paper by means of which the 
results of this coupling can be estimated in any particular case 
and its results allowed for. 

A cominon method of designing an amplifier is to adjust it 
so that when the mean potential difference between the grid 
and filament has a particular value there 15 good amplification 
with a detinite tendency towards the unstable condition. If 
an adjustment of the grid-filament P.D. ів now provided, this 
tendency can be decreased or increased by making the mean 
prid-filament P.D. more positive or more negative. When 
more positive, the grid damping is increased, which increases 
the effective resistance of the circuits in which the oscillations 
are produced. Usually. also, the total amplification is some- 
what reduced. Both these effects tend towards stability. If 
the grid is made more negative the conditions are reversed 
and the tendency to oscillate 1s accentuated. 

There are two quite distinct ways in which reaction can be 
employed. In the first place, as has already been pointed 
out, the tendency to produce self-maintained oscillations en- 
ables currents of a given amplitude to be maintained in the 
input circuit for a smaller power supply from the external 
source. This is in itself equivalent to amplification. Under 
perfect conditions, with the reaction under perfect control, 1t 
would be possible to secure anything up to an infinite ampli- 
fication by slowly increasing the power supplied back to the 
input circuit from the output circuit until the power required 
from the external source becomes vanishingly sinall. In 
practice, however, there are limitations. The control soon 
becomes very critical and the adjustment so delicate that the 
least change in the conditions in the valves upsets it. Also, 
unless all the valves are working on points on their char- 
acteristics where the amplification is a maximum, any 
momentary large disturbance will slightly increase the effec- 
tive amplification and cause the self-maintained oscillations to 
set in. Thus amplification by ‘ reaction," which in reality is 
merely using the amplifier to neutralise the resistance of the 
input circuit, must be reduced to a very moderate amount. 
The modern tendency is rather in the direction of avoiding it 
altogether if possible, the extra amplification required being 
obtained by using more valves in cascade. | 

In the second place. where continuous waves are being re- 
ceived by the heterodyne method, the use of a separate set 
of instruments to generate the beating oscillation is avoided 
if the amplifier cam be so controlled as to generate these oscil- 
lations itself and yet maintain its power of amplification. 
Manv amplifiers have been designed which serve the double 
function fairly well, but generally there is considerable loss of 
amplification and simplicity of operation. The loss of ampli- 
fication srises from the fact that, once the beating oscillation 


is started in the input circuit, it immediately builds up to a 
value which is large compared with the incoming oscillation 
to be amplified. By the time that this large oscillation has 
been amplified by the whole series of valves, the voltage 
amplitude is such that for the last valves the grid voltage is 
coursing to and fro far beyond the limits of the slope of the 
anode-current characteristics. This difficulty is leading under 
modern conditions to the use of separate low-power generat- 
ing sets for producing the beating oscillations. 

Small irregularities in the action of the valves are due tn 
two causes, viz. (a) the electron emission from the filaments 
1s apparently not perfectly uniform; and (b) the amount and 
nature of the residual gas is not constant. 

The result of these small irregularities is to cause small 
promiscuous changes in the anode currents of the valves near 
the input end of the amplifier. Each small change is ampli— 
fied throughout the whole series and the aggregate gives 
rise to '' valve noises," which constitute one of the most for- 
midable obstacles to the attainment of very high amplification. 

Any irregularity of either the filament heating battery or 
of the battery supplying the anode current will obviously be 
a source of trouble. A large capacity across the anode battery 
is often used to obviate this difficulty if the battery is not 
above suspicion. Batteries of a large ampere-hour capacity 
are used for the filaments for the same reason. 

Anything of the nature of imperfect contacts must be 
scrupulously avoided. | 

In general, the current and voltage changes which are to 
be dealt with in amplifiers are small compared with the volt- 
age range of the active portions of the characteristics. So 
long as this 18 the case the characteristics may be regarded aa 
straight lines and the changes of current calculated from the 
observed slopes of the characteristic curves. 

This procedure involves a fundamental assumption, viz., 
that the ordinary static characteristic is followed even at high 
frequencies and with minute amplitudes. It is difficult to see 
why the static and dynamic characteristics should not be the 
same. The fact remains, however, that it never seems pos- 
sible to secure the amplification per valve that is indicated by 
numerical calculations from the static characteristics. With 
high-power transmitting valves a difference between the static 
and dynamic characteristics is fairly definitely established and 
appears to be due to surface changes of the filament. Whether 
some similar effect takes place in the low-power amplifying 
valves is a question that requires much further investigation. 

The remainder of the paper consists of a mathematical in- 
vestigation, which is not suitable for abstracting. 


——— 


Electro-Plating.—Ina paper read by Mr. О. P. Watts before 
the American Electro-Chemical Society it is recorded that it 
has been discovered recently that by immersing iron for 
a few moments in an acidified solution of arsenious oxide, an 
adherent copper-plate may be deposited from an acid electro- 
lyte, but no adequate explanation had been offered for this 
unique effect of arsenic. In this paper it has been shown that 
certain solutions of lead and antimony may be substituted 
for the arsenic dip, previous to direct-current plating of 
copper on iron from copper sulphate. 

It appears to be impossible to obtain a perfect plate on iron 
from solutions of bismuth chloride by the usual methods of 
electro-plating; but use of the arsenic or antimony dip 1s 
attended with the same success as in copper plating. 

The successful substitution of solutions of antimonv and 
lead for arsenic, and the application of these dips to plating 
on iron with bismuth, show that the beneficial effect of the 
arsenic dip 18 not due to a property peculiar to arsenic alone. 
but is the result of coating the iron with a metal whose 
potential in acid solutions is eo near to that of copper that 
it is possible to deposit a good copper plate upon it, yet 
whose potential is not so far below iron that it will deposit 
on iron in а powdery, non-adherent form. 


Large Generators.—Prof. Walter Reichel, at a recent 
meeting of the Association of German Engineers at Charlotten- 
burg, read a paper dealing with the provisional limite in 
the construction of electrical machinery. He stated that not- 
withstanding the extraordinary development which had taken 
place in this branch in recent years, it seemed that a con- 
clusion was far from having been reached. In future it was 
probable that alternating current would first come into con- 
sideration for the working of main lines, as with this system 
only 1,250 Kw. was required in the power station for an 
output of 1,000 Kw. on the locomotive, whereas 1,500 Kw. 
was needed at the station with direct current for the same 

rformance of the locomotive. the loss of energy in the 
atter case being very considerable. The pressure ef the 
existing long-distance transmission lines was up to 150.0% 
volts, bnt it could be increased to 200.000) valts if required. 
In his opinion. it was quite possible to construct larger turbo- 
generatore than those now made for the enormous output 
of 60.000 KW., as for instance generators up to 160.000 Kw.. 
of which a few would suffice to supply an area of several 
provinces. Large stations of 500.000 Kw. could be built on 
the site of the coal fields in the Ruhr, Unper Silesia, and 
in Central Germany, although the time had net yet arrived 
for the erection of such larger stations. 
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THE GOVERNMENT AND TRADE. 


[Taz ANTI-DUMPING BILL. ] 


On Wednesday. last week, the Government Bill relating to dumping 
of foreign goods and the setting up of an organisation to regulate 
importation, with a view to safegnarding certain British industries, 
was introduced by Sir Auckland Geddes. The Bill will form the 
subject of keen controversy both in political and industrial circles 
in the next few weeks. For the present we must content ourselves 
with the following extracts describing ita main provisions :— 

It ia described as “а Bill to constitute a Trade Regulation Com- 
mittee, to regulate the importation of goods with a view to 
preventing dumping, safeguarding key industries and industries 
affected by the depreciation of a foreign currency, assisting 
the revival of hop-growing, to regulate temporarily the exporta- 
tion of certain goods, and to authorise the granting of credite and 
undertaking of insurances for the purpose of re-establishing over- 
seas trade, and for other purposes incidental to the objects 
aforesaid.” 

The Committee is to consist of the President of the Board of 
Trade, the Financial Secretary to the Treasury, the Parliamentary 
Under-Secretary for Foreign Affairs, the Secretary of the Depart- 
ment of Overseas Trade (Development and Intelligence), the 
Permanent Secretaries of the Board of Trade, the Comptroller of 
the Department of Overseas Trade, and 10 members of the House 
of Commons, nominated by that House. 

If the Board of Trade wishes to issue Orders under the powers 
conferred upon it under this measure, it will firat submit 
them to this Committee for approval. In the case of urgency 
it will have authority to make a Provisional Order which shall 
not continue in operation for more than 21 days. 

The seoond part of the Bill relates to the prevention of 
Dumping :— 

(1) The Board on being satisfied — 

(2) That goods of any class or description produced or manu- 
factured in any country outside the United Kingdom are 
systematically and in substantial quantities being imported into 
or being sold or offered for sale in the United Kingdom at prices 
below the foreign value as defined by this Act orthat there are 
коой grounds for apprehending that such importation or sale is 
about to take place ; and 

(5) That the production or manufacture of similar goods in 


the United Kingdom is or is likely to be thereby adversely 
affected, 


may by order apply this part of this Act to goods of that class or 


description, if imported from or if made or produced in any 
country outside the United Kingdom, or such country or countries 
as may be specified in the order. 

(2) Any such order may provide that goods to which the order 
applies shall not be imported unless there are produced a sworn 
declaration by the consignor stating the foreign value of the goods 
and the country of manufacture or production of the goods; and 
a valid certificate from the proper officer that to the best of his 
knowledge and belief the statements contained ia the sworn 


declaration by the consignor are correct; and declarations and 
evidence on other matters. 


While an order applying this part of this Act to any goods is in 
force, no person shall subject as provided import into the United 
Kingdom any goods to which the order applies, other than goods 
imported without previous sale, if the import price of the goods as 
ascertained by the Commissioners, is less than the foreign value 
of the goods as stated in such sworn declaration and certificate. 
provided that the importation of any such goods as aforesaid shall 
not be deemed illegal in any such case as aforesaid if the importer 
before the clearance of the goods pays to the Commissionera such 
sum as in the opinion of the Commissioners is equal to the amount 
by a the foreign value of the goods exceeds the import price 
thereof, 

While an order applying this Part of this Act to any goods is in 
force no person shall, except as provided, on the first sale of any 
such goods which have after the date on which the order came 
into force been imported into the United Kingdom without 
previous sale, sell the goods at a price which is less than the 
foreign value of the goods provided that any such sale as aforesaid 
shall not be deemed to be unlawful if the vendor either— 

(a) Previously to or within such time after the sale as may be 
allowed by the Board pays to the Board a sum equal to the 
difference between the price at which the goods are sold and the 
foreiga value of the goods; or 

(b) Previously to the sale has satisfied the Board that the sale at 
the price at which the goods are to be sold is due to depreciation 
in the quality of the goods or to any other cause which it appears 
to the Board should be taken into account. 

If any person sells any goods in contravention of the provisions 
of this section he shall be liable to forfeit such sum aa the Board 
inay demand not being greater than the value of the goods, and any 
such sum shall, without prejudice to the recovery thereof as a 
debt to the Crown, be recoverable by the Board summarily as a 
civil debt. 

The Bill defines the meaning of Foreign value," Import 
pce," and “ Price on firat sale.” 

Where goods are imported into the United Kingdom for the 
purpose of the use thereof as parts of, or in the manufacture of. 
any article assembled or manufactured іп the United Kingdom by 
or on behalf of the consignor, and the price at which the articles 
Бо assembled or inanufactured are being sold ip the United Kingdom 


is less than the foreign value of such articles, this part of this Act 


may Ыз applied to the goods so imported, subject to such modifica- 
tions (to be specified in the Order) as appear to the Board to be 
necessary in order to adapt this part of this Act to the circum- 
stances of the cise. 

Powers are inaluded as to obtainiug information and inspecting 
documents, &с. i 

Part III relates to the safeguarding of kəy industries, and 
industries affeoted by depreciation of foreign currency. 


The Board may by order— 


(a) Prohibit the importation of any ог all of the goods specified 
in Part I of the Second Schedule to this Act or of any particular 
class or description of such goods ; and 

(^) at any time within a period of three years from the termina- 
tion of the present war prohibit the importation of all or any of 
the goods specified in Part II of the Second Schedule of this Act; 
and 

(c) on being satisfied that there has been such a depreciation 
in the sterling value of the currency of any foreign country as, 
not being adequately compensated by inoreased cost of production 
in that country, is causing or is likely to cause sales in the United 
Kingdom of the products or manufactures of that oountry 
to take plaee in substantial quantities at prices substantially 
below those at which similar articles manufactured in the United 
Kingdom can be sold, and that action under this provision is 
otherwise desirable, prohibit the importation of any class or 
description of goods manufactured or produced in that country. 

There are provisions relating to licences, and to the power of 
the Board of Trade in the Second Schedule (referred to below). 
Part V of the Bill Ызага on the power of the Board of Trade to 
grant credits and insuranc3 in certaia cases for Overseas Trade. 
Part VI contains a number of general matters. 

The Second Schedule contains the list of goods the importation 
of which may be prohibited. Items 1 and 2, in Part I, are dyes 
and synthetic drugs ; the other items are :— 

(3) Optical glass, including lenses, prisms, and like optical 
devices. 

(4) Scientific glass ware. 

(5) Illaminating glassware. 

(6) Laboratory porcelain. 

(7) Scientific and optical instruments. 

(8) Potassium compounds. 

(9) Tungsten powder and ferro-tungsten. 

(10) Zinc oxide. 

(11) Lithopone. 

(12) Arc lamp carbons and carbon electrodes. 
(13) Magnetos and permanent steel magneta. 
(14) Hosiery latch needles. 

(15) Gauges. 


Part II of the Schedule specifies : — 


(1) Thorium nitrate. 
(2) Gas mantles and gas mantle-rings. 


ELECTRIC FIRE ALARM AND POLICE- 
PATROL SIGNALLING SYSTEMS IN 
THE UNITED STATES. 


Partictuars have recently reached this country of а census 
taken in the United States in 1917 of municipal electric fire- 
alarm and police-patrol signalling systems, and the report 
points out that the importance of electricity as a time saver 
1n announcing the existence and location of a fire can scarcely 
be over estimated, since it is self-evident that the more 
promptly a fire can be attacked by the firemen, the more 
easily it can be extinguished, and with the minimum of loss. 

' The history of fire-alarm telegraphy is short, but its pro- 
gress has been rapid. Prior to 1550, even in the largest 
cities of the United States, there were no means of directing 
fire brigades, &c., to the scene of a fire beyond shouting 
alarms and striking bells. The use of the telegraph as a 
means of transmitting alarms was first euggested by Dr. 
W. F. Channing, of Boston, and in 1845 he published an 
article in the Boston Advertiser outlining a method in which 
the telegraph could be used for fire-alarm purposes. In 1852 
the first fire-alarm telegraph system was installed in the 
citv of Boston, and at the present day there are few cities 
in the United States that are not equipped with eome system 
of the kind. 

The simplest form of fire-alarm system, frequently found 
in smaller towns, consists of but one single circuit with a 
few signalling boxes on the line; at fire headquarters the 
only equipment may be an annunciator with a bell striker 
attached, and there may be a further connection with a 
town bell for alarming voluntary firemen who are not at 
headquarters. | 

A fire-alarm signalling box consists of a clockwork mech- 
anism which when operated revolves a character wheel, and 
causes the normally closed circuit to be successively opened 
and closed at regular intervals. 

A device ‘use in the larger Central fire-alarm stations for 
sending out alarins to engine and truck companies 18 a 
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manual transmitter. These transmitters are of two general 
types—the dial type and the button type. Some cities which 
do not have central offices at which operators are stationed 
at all times, have in the central station of their fire-alarm 
departments a machine called an automatic transmitter, the 
functions of which are to repeat automatically over all 
circuits any signal received from any one circuit. | 

The total number of public (as distinct from privately- 
1 fire-alarm and police-patrol signalling systems in the 

nite 
1912, an increase of 22.5 per cent. The figure for 1917 was 
made up of 45 combined systems, 1,285 fire-alarm and 382 
police-patrol systems. The miles of wire used in these eer- 
vices totalled 107,658 in 1917, as compared with 90,284 :n 
1912, while during the eame period of five years the number 
of boxes or signalling etations increased from 81,982 to 94,853. 
Fire alarm calls increased by 28 per cent. in the period 
under review, reaching a total of 224,753 in 1917. 

One of the improvements that has characterised the instal- 
lation of mgnalling systems in America in recent years has 
been the placing of the wires in subways or conduits. The 
advantages, such as prctection from storms and climatic con- 
ditions generally, are obvious, and in 1917 there were 176 
cities in the United States, compared with 132 in 1912, having 
& population of 30,000 or more that reported fire-alarm and 
police-petrol systems, with a total of 50,254 miles of wire 
underground, an increase of 4,659 miles, or 10.2 per cent. 
since the census of 1912. Cities generally are now placing 
their wires underground, the largest individual increase in 
the five years being shown in Chicago, which had 2,328 more 
miles of underground wire in 1917 than in 1912. New York 
followed closely with an increase of 2,201 miles, while 
Syracuse and Detroit both showed increases of over 1,000 
miles in the same period. 


D ——— ————— e a ка 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


An Electric Scooter. 


A scooter novelty is being produced by the RUNBAKEN Maa- 
мето Co., Lrp., of Derby Street, Cheetham, Manchester, 
whose experimental machine has, we understand, been in- 
spected by a Motor Cycling representative. The frame of this 
machine, fig. 1, which bears only slight resemblance to the 
projected standard article, is of tubular construction and 
duplex so that a cradle is formed in the centre position. A 
motor-cycle saddle and footboards are provided; the wheels 
are intended to be 18 in. in diameter, although those shown 
below are only 12 in. The power plant of the machine con- 


Fic. 1.—ANn ELECTRIC SCOOTER. 


sists of a i-H.P. electric motor, forming one unit with its 
reducing gear, bolted on to and projecting from the rear 
portion of the frame and driving the back wheel through a 
short chain. The motor will probably be later incorporated 
in the rear wheel. The battery, which weighs 1 cwt., and 
forms the bulkiest part of the equipment, is situated amid- 
ships, resting in the previously mentioned cradle. It will be 
fitted with & quick detaching device and rollers underneath, 
and also a charging plug on the frame so that the batterv 
may be either removed or charge in situ. The controller is 
in the form of a twist-grip on the handle bar: the machine is 
said to attain a speed of 9 м.р.н. with a 19-mile radius on one 
charge of the 6-valt accumulators. No brake is fitted to the 
machine, but it is intended to provide a retarding effect by 
means of an easily-operated armature short-circuiting device. 


The Multy.Kontact Accessories. 


Several ingenious improvements in Ње construction of con- 
nectors, wall plugs, and sockets have been made by THE 
Heavy CURRENT ELrOrRIC Accessories Co., of Park Road, 
Edmonton. The M-K socket, which is shown in fig. 2, con- 


States in 1917 was 1,712, as compared with 1,397 in 


-sists of a hard-drawn brass tube B, which has a belled mouth А 
to provide easy access for the round pin of the plug. This 
sleeve or socket has a number of little springy tongues, c, 
which press upon the pin as it passes up the socket and thus 
ensure an excellent electrical contact. Fig. 3 shows the 
cylindrical nut D which, in conjunction with the set screw E, 
forms a very effective connection for the end of the flexible 
cable. Fig. 4 shows the connection made, and it is claimed 
by the makers that it is impossible to pull the wire and 
socket apart without breaking the wire. 

Figs. 5 and 6 show in section and elevation a double con- 
nector fitted with the Multy-Kontact sockets, which are 
enclosed in а porcelain housing made in three parts, the 
wiring being extremely simple. The connector is provided 


Tm 


ETTER 


ИН! 


Fig. 4. 


Fia. 6. 


with a nickel-plated spring F to prevent undue wear, which 
ends in an insulating bush G. The interior of the connector 
is enclosed in a substantial nickel-plated sheath, giving a 
handsome finish to the device. | 
Sockets similar to that described above may be used in con- 
junction with a specially designed brass connector to form a 
simple and reliable socket for wall plugs, of very substantial 
construction, as shown in figs. 7 and 8. The socket C is 
clamped in а brass block А by a screw, and the leads are 
secured by two screws as at D. The pins of the plug are made 


of full section through the base of the plug and in one piece, 
with а washer of special shape to prevent the flexible from 
spreading; the pin G is secured by a steel pin F in a groove 
in the front of the base, which also prevents the pin G from 
turning. The cover is of polished walnut, with a channel к 
at the side for the flexible. 

The dimensions of the parts are those recommended by the 
Engineering Standards Association, and the design is ealcu- 


lated to ensure good contact and to enable large currents to 


be carried without heating, the connectors taking up to 
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12 amperes, and wall sockets up to 45. When the sockets 
&re worn, they can easily be renewed at slight expense. 
These fittings are already being used on & considerable scale 
in connection with electric fires, irons, toasters, «c. 


Mohawk Accumulators. 


Ти» Momawk Сүсїв Co., Lrp., of 2-6, Alexandra Road, 
London, N.8, is marketing a 4-volt accumulator in sizes 


Fic. 9.—Monawk. 
ACCUMULATOR. 


Fic. 10.—Pocket LAMP 
STORAGE BATTERY. 


from 10 to 80 amperes. and a pocket lamp battery; the latter 
takes the place of the ordinary dry battery, and has the ad- 
vantage that it can readily be recharged at small cost. 


NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Sgrron-Jongs, O’DELL AND 
TEPMENS (successors to W. P. Thompson & Co., of ndon), Chartered 
Patent Agents, 285, High Holborn. London, W.C. 1. 

27,627. '' Distribution in alternating-current systems." А. M. TAYLOR. 
November 8th. 

97,644. '' Electric switch, &c., mechanism." С. L. WaLkgR. November 
8th. 

27,856. ‘* Process for concentrating alternating-current arc, extended b 
direct-current magnet to suitable lengths, over small reaction area.” H. 
ANDRIESSENS. November 8th. 

27,706. “ Suspension chains for electric lamps, fittings, cables and wires, 
&c." J. I. Batt. November 10th. 

27,709. ‘‘ Microphone." E. М. C. Ticsrstepr. 
mark, November 8th, 1918.) 

27,721. '' Frequency meters." C. L. Lipman, NaLDER Bros. & THOMPSON. 
November 10th. 

27,771. Oscillation generators of the arc type." WzsrINGHOUSE Lamp Co. 
November 10th. (U.S., November 9th, 1918.) 

27.796. Switch for electro-medical application." A. V. Law. Novem- 


ber 10th. 
27,804. '' Electro-magnets." A. Luzy. November 10th. (France, February 


November 10th. (Den- 


27,811. Electrical insulators.” G. V. Twiss. November 10th. 
27,832. “ Electrical automatic photographic machine." Н. Н. Wolz. No- 


vember llth. 
839. ''Ceiling roses, &c., of electric lamps and means for controlling 


latter." Н. E. Hapwan and H. WiLLISs. November llth. 

27.858. Generation transmission and distribution of electricity." W. Н. 
Hanstock and Н. Hawkins. November 11th. 

27.871. Carriers for electric storage batteries." J. C. Brake and W. 
Mc NACHT. November llth. 

27.903. Combination of electric two-way switch and transformer." II. 
Creston. November llth. 


27,904. '' Electric lighters." B. L. DecurLLe. November llth. (France, 
March 8nd.) 
27,905. Electric time-transmitting apparatus. P. TricHarp. Novem- 


ber llth, (France, July 18th, 1917.) 
27,909. Electrical signalling and order transmitting signals." C. V. 
Ussonxz. November llth. 
27,014. “Starters for internal-combustien engines." А. Н. Мірсівү and 
C. A. VANDERVRLL & Co. November llth. 
97,922. ‘Electric motor control.“ 
(General Electric Co.) November 11th. 

27,933. Apparatus for оно өни air brakes." W. L. MELLERSH- 
Jackson. (E. P. Waterhouse and B. A. Prince.) November 11th. 

97,938. “ Dynamo-electric machines." A. E. Мите. (U.S. Light & Heat 
Corporation.) November 11th. 

27,940. Battery plates and plate pasting machines," A. E. Wnirz. U.S. 
Light & Heat Corporation.) November llth. ] 

27,941.—'' Electric regulators." A. E. WM. (U.S. Light & Heat Corpora- 
tion.) November  ilth. 

27,942. Systems of electrical distribution." A. E. Wuire. (U.S. Light 
& Heat Corporation.) November 11th. 

27.948. Regulating witches of the multiple-contact type." М. MANsELL. 
November 11th. 

27.950. Wireless telegraph receiving system." W. J. Picken and J. С. 
Ross. November Ilth. 

27.975. Electric wheel tyres." BripAM Tyre Co. November 12th. 

28.006. Electrically-op*rated sound-warning devices." L. CHOLLET and 
W. P. Тмомгѕох. November 10th. 

98.090. '' Trolley or collector wheels for electric tramways and railways. 
С. A. Мітснғиц, and С. F. PoprirweLL. November 12th. 


British Тиомѕом-Носѕтон Co. 


28.046. Electric braising systems.“ Бкпіѕн Tnosmsox-Houstox Co. 
(General Electric Co.) November llth. 
28.087. Telephone receivers and ear-pi ces therefer.’’ R. L. Murray and 


TELgPHONE MakscraciugING CO. November 12th. 
28,100. ''Sparking plugs." J. Arkiwsow, R. ArkiNsON, S. G. ATKINSON, 
and W. ATKINSON. November 12th. 
28, 107. Electric illuminating devices for theatrical stages, &c." T. Н. 
Ҝоснғекр. November 13th. 
. “ Apparatus for electrical treatment of gases." 
Pr ration Со. November 13th. 


IN TERNATIONAL 


28,157. '' Alternating-current motors, &c." Е. S. Carey and Cargy-Garvey 
SyNpicATE. November 13th. 

28.160. Measured service telephone systems.“ Automatic TELEPHONE 
ManuracturRInG Co. November 13th. (U.S. A., February 12th.) 

28.188. Accumulators." А. Р. Forp and C. Милом. November 13th. 

28.240. Electro-magnetic apparatus for steering vehicles." J. G. Gray. 
November 14th. 

98.246. ‘‘ Automatic-controlling switches for charging accumulators.” R. 
AMBERTON and J. R. WaLtoN. November 14th. 

28,249. '' Electrical device for holding cog on armature spindle of electric 
motor-starter whilst it is drawn into mesh with cog on flywheel of engine.“ 
К. Н. Lane. November 14th. 

28.250. Electric signal-recording apparatus, &c." J. B. BoLrrHo. Novem. 
ber láth. 

28.251. Receiving or recording telegraphic messages." J. B. Воштно. 
November 14th. ; 

28,257. '' Apparatus for amplifying and reproducing sound." A. W. 
SHARMAN, November 14th. 

28.260. Means for controlling operative field of magnets." L. W. Соор 
(National Safety Appliance Co.) November láth. 

98,265. '' Appliances for regulating hardness of Rontgen-ray tubes." H. F. 
ЕКЕМ. November 14th. 

28,280. Relays for operating with high-frequency currents." А. C. 
Brown. November 14th. 

28,289. Hypersersitive galvanometer." Н. M. Ксвімѕом. November 14. 

28,291. ''Couplings for magnetos." F. M. PapiAN and Е. R. Ram. No- 
vember 14th. 

28,296. ‘‘ Sparking plugs. J. A. MOREAU. 
August 6th.) 

28,301. Receivers for wireless telegraphy.” C. T. Huchzs and L. B. 
Turner. November Iith. 

28,307. '' Electric couplings." British ELECTRIC TRANSFORMER Со. and W. 
J Sims. November 14th. 

28,313. '' Electric switch devices for preventing stealing or use of motor 
vehicles." G. W. Marcom. November 14th. 

28,315. Electrical geam-welding machines.“ E. SCHRODER. 
láth. (Germany, June 8th, 1918.) 

28.318. Conductors for electric lamps,  &c."' 


November 14th. (France, 


November 


G. Horst, NAAMLOZE 


VENNOOTSCHIAP PinLips GLOZILAMPENFABRIEKEN and OosTERHUIS, E. Novem- 
ber 14th. 

28,320. '' Thermionic or oscillation valves." S. R. MULLARD. Novem- 
ber láth. 


28,322. '' Electrical indicating devices." К. S. O'NZII. November Ith. 
28,324. Magnetos." N. C. F. Jensen and M. J. E. Тимеү. November 


14th. 

28,325. ''Electric ignition apparatus for internal-combustion engines." N. 
C. F. Jensen and M. J. E. TIN EV. November 14th. 

28,330. ''Thermionic devices." J. Scorr-TaccaRT. November 14th. 

28,335. '' Electron discharge devices, &c." J. Scort-Taccart. Novem- 
ber löth. 

28,369. '' Electric relays." AUTOMATIC TELEPHONE MaNvFACIURING. Co. 
(Automatic Electric Co. and A. E. Hudd.) November 15th. 

28,376. ''Sparking plugs." W. Н. Brampton. November 165th. 

28,383. '' Holders for electric lamps." T. H. A. Brown. November 15th, 

28.384. Regulation of voltage of dynamos." М. S. Соммак and C. C. 
Puckettg. November 15th. 

28, 388. Fixing arrangements for electric measuring instruments, &c.” 
Sıemens & Haske Акт. Ges. November 15th. (Germany, August 23rd, 
1918.) 

28.390. Electrical heating devices. 
ber 15th. 

28,393. ‘‘ Combined magneto and dynamo-electric machine.“ 
Macngeto Corporation and О. Imray. November 15th. 


M. S. PARNELL-SurTH. Novem- 


E1SEMANN 


— C — 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 

13,473. REGULATORS FOR DYNAMO-ELECTRIC MACHINES. Remy Electric Co. 
July 10th, 1917. (118,630.) 

13,474. REGULATING DEVICES FOR DYNAMO-ELECTRIC MACHINES. Remy Electric 
Co. August 18th, 1917. (118,631.) 

16,549. APPARATUS FOR ELECTRIC WELDING. J. Crichton. October llth, 1918. 
(133,995.) 

16,653. PORTABLE ELECTRIC ACCUMULATORS. D. W. John and J. H. Berry. 
October 12th, 1918. (133,997.) 

17,231. ELECTRIC ACCUMULATOR BOXES. A. A. Price. October 22nd, 1918. 
(134,016.) 

17,249. MEANS FOR ELECTRICALLY SIGNALLING THE MOVEMENTS OF RECORDING 
INSTRUMENTS. A. Deane-Butcher and G. Kent, Ltd. (A. D. Deane-Butcher.) 
October 22nd, 1918. (134,018.) 

17,258. GALVANIC BATTERIES. 
1918. (134,019.) 

17,337. MINERS’ ELECTRIC LAMPS. 
(121,588.) 

17,398. ELECTRIC TRANSFORMERS FOR WELDING. C. J. Holstag. October 24th, 
1917. (120,886.) 

17,639. SYSTEMS OF FREQUENCY TRANSFORMATION. British Thomson-Houston 
Co. (General Electric Co.) October 29th, 1918. (134,045.) 

18,559. ELECTRIC MOTOR-CONTROL syYsTEMS. L. Miller. W. Brooke, and 
British Westinghouse Electric and Manufacturing Co. November 13th, 1918. 
(134,064.) | 

18,702. APPARATUS WITH HORIZONTAL DIAPHRAGM FOR ELECTROLYSIS OF ALKALINE 
CHLORIDES. Norsk Alkali Artieselskabet. April 25th, 1918. (125,935.) 

19.099. MOUNTING OF ELECTRICAL APPARATUS IN FRAMES OR CASES. H. B. 
Prentice. November 21st, 1918. (134,076.) 

20.374. HARDENING АМО TEMPERING OF METAL WIRE BY ELECTRICITY. A. 
Imbery. Deceriber 7th, 1918. (134,098.) 


139539. 

1,650. ы FURNACES. Soc. Electre Metallurgique. February llth, 1918. 
(123,306. 

2:92,  CoNSTRUCTIeN Or DYNAMOS AND MAGNEIOS. M. S. Conner and C. C. 
Puckette. February 6th, 1979. (134,139) 

2.962. IRON CORES FOR ELECTKIC TRANSFORMERS, INDUCTANCES, AND THE LIKE. 
J. S. Mollerhoj. February 6th, 1918. (123,096.) 

4,268. DEVICES FOR CARRYING OUT CHEMICAL PROCESSES BY ELECTROLYSIS. V. 
Gerber. February 20th, 1919. (133,883.) 

4.888. E ECR HELM INDICATORS. Siemens Bros. & Co. and F. Turner. 
February 26th, 1919. (133,888) 

18,498. SAFETY RELAYS ASSOCIATED WITH STARTING AND REGULATING APPARATUS 
FOR ELECTRIC MOTORS £..Lirdplem and Allmanna Svenska Elektriska Aktie 
bolaget, May 28th, 1919. (194,1?8.) 


G. Oldham and J. Oldham. October 22nd, 
L. Chomier. December 17th, 1917. 
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“ELECTRICAL REVIEW" : TIME OF PUBLICATION. 


Readers who are receiving their coples of the 
ELECTRICAL REVIEW a little later than formerly, 
are reminded that as the result of changes in 
printing arrangements and in consequence of 
rapidly increasing circulation, publication recently 
had to be deferred until Friday afternoon. The 
REVIEW is now on sale in Londen at 4 p.m. on 

Fridays; copies sant by post or obtained through 
‘focal agents should reach the hands of subscribers 
ы „ 8 


THE ESTABLISHMENT OF 
INDUSTRIAL COURTS. 


Тнк Industrial Courts Bill has passed the House of 
Commons, and may soon be the law of the land. While we are 
inclined to agree with a speaker in the debate on the second 
reading, that it is a pity a measure of such first-claes 


‘importance should have been introduced, or should have 


seemed to have been introduced, as a consequence in some 
sort of the railway strike, we fee] it is best not to be too 
critical of the reasons for the action of the Government, 
but to devote some attention to a consideration of the 
measure itself. 

The effect of the Bill, when it becomes an Act of 
Parliament, will be to establish a Court of Inquiry, and a 
permanent Industrial Court. The Court of Inquiry will 
investigate disputes, and report to the Government, and the 
report will.be laid before Parliament. The Industrial 
Court is to hear both sides in a dispute, and to pronounce 
upon the points at issue. So far so good, but there is to be 
no compulsion upon either party to observe the verdict or 
to carry out its provisions. It was fairly conclusively 
shown in the debate that it is in truth an impossibility to 
compel masses of workpeople to carry out a line of action 
with which they are not in agreement, or which they 
believe to be unjust. Clearly compulsion cannot be applied 
in а one-sided manner, and this point was fully admitted by 
the speakers of the Labour Party. Therefore there is no 
compulsion either way, and many think that complete 
freedom of action will, in the long run, be productive of 
more good than any attempt at despotism, even on the part 
of qualified and approved arbitrators. Besides, there is 
another point, though, to our surprise, it was not mentioned 
at all in the House, and that is this: that only the edicts 
of Parliament itself or of the judicial Courts whose duty it is 
to interpret them can possibly be allowed to have the full 
force of law. To strengthen the Whitley Councils, and 
give their decisions legal force, or to vest the Industrial 
Court with compulsory powers, would lead to a state of 
confusion which would call for endless legislation, and 
would lead to actions galore in the Civil Courts, for the 
purpose of attempting to clarify it. 

Тһе Court of Inquiry is to have certain very definite 
powers, quite proper to its important functions. Among 
these we may note the summoning of witnesses, the taking 
of evidence upon oath, and the imposition of penalties for 
perjury. Clearly, if the work of the Court is to be of any 
permanent value at all, such powers are entirely necessary. 
'The Court is also given power to call for the production of 
books and documents, but will only be entitled to make 
public the information which is relevant to a dispute. As 
Mr. Clynes remarked, there is very little on the labour side 
that ће Trade Unions do not make public, but the docu- 
ments relating to contracts, profits, prices, and wages, and 
especially those having relation to the numerous agreements 
for price maintenance and the like, are generally kept very 
much in the background. They might be very relevant to 
a wages dispute, and some interesting facts might thereby 


be brought to light. 
The primary cause of industrial disputes is the question of 


 pecuniary reward. Conditions of employment, character of 


supervision, sympathy, with workers on strike elsewhere— 
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these are all fruitful secondary causes, but ample monetary 
satisfaction compensates for a multitude of smaller annoy- 
ances. We are convinced that a properly arranged system 
of payment by resulte, approved by both sides, would have 
more effect as a preventive of stoppages due to industrial 
disputes, than any other thing it is humanly possible to 
accomplish. With that system set up through the medium 
of the Whitley Councils in the various trades and industries, 
the Courts described in the Bill we are now discussing are 
seen to be a necessary corollary, providing, as they do, 
independent tribunals for investigating all the facts, and 
for pronouncing judgment upon them. It is found universally 
that where such a system exists —as in the works of Messrs. 
Priestman Bros., Ltd., or of the Gloucester employer 
(unnamed) referred to by Mr. Clem Edwards — there is an 
all- round improvement. It is very seldom that the question 
is encountered that has recently been asked by Mr. G. H. D. 
Cole: — Why should the man who produces more be paid 
more than the man who produces less? The plain 
answer to such a question is that the reward for service 
rendered is the power to avail oneself of the services of 
others, and that as the power to command service is repre- 
sented by money, the man who renders greater service is 
entitled to enlarge his life by availing himself more of the 
services of others—in short, to receive more money and to 
spend it as seems good to him. If this principle is denied, 
the logical outcome is the present chaotic system of society, 
whereby the drones get the honey while the workers provide 
it. For we may rest assured that no system of equal 
division would remain stable for a single day. 

We welcome the Bill, then, as a step in the right 
direction. It seems to us to foreshadow the restriction of 
interference by the State to the province to which that 
interference properly belongs—the throwing of much-needed 
daylight into the dark places of industry, the blowing of a 
healthy breeze of public opinion through the cobwebe 
surrounding it, and a fostering cf the spirit of co-operation 
which is generally recognised as the prime and greatest need 
of the industrial situation as it exists at the present time. 


It used to be with sentiments of 
intense satisfaction and glorification that 
the directors of the A. E. G., in their 
annual reports, or at the general meetings, pointed out in 
pre-war days the enormous sums which they had standing to 
the credit of the company at their bankers, amounting to 
several millions sterling at the rate of conversion which 
prevailed in the former period of peace. Now, however, 
the liquid funds have become so contracted that it is 
proposed to equalise matters by the issue of a loan for 
100,000,000 marks (pre-war £5,000,000). It is true that 
wages and salaries in 1918-19, as the company's financial state- 
ment sets forth, experienced the very considerable increase 
of 120,000,000 marks (£6,000,000), which sum under 


The Liquid Assets 
of the A. E. G. 


normal conditions would naturally be charged to the : 


account of working expenses before the balance for the 
year was struck. If this practice has not been followed in 
the past financial year, it is little wonder that the company 
proposes to pay, as was mentioned a week ago, a dividend at 
the rate of 10 per cent., as contrasted with 14 per cent. in 
1917-18. Yet on June 30th, 1918, the company’s credit 
at the bankers was reported to have increased to 152,700,000 
marks (pre-war £7,635,000), as a result of the sale of the 
company’s interests in the Elektro-Werke of Bitterfeld. It 
is not stated, at least, down to the present time, how this credit 
stood on June 30th, 1919; but as a loan for £5,000,000 
is now considered necessary owing to the shrinkage of the 
liquid assets, it looks as if questions other than those 
relating to the dearness of raw materials play a part in the 
necessity for the raising of additional loan capital to com- 
pensate for the reduction in the liquid funds. The loan 
capital already amounts to over 110,000,000 marks 
(£5,500,000), and the ordinary share capital to 200,000,000 
marks (£10,000,000). It is possible that some light will 
be thrown on the situation when the annual report is 
published, 


~ 


AN extraordinary upward movement 


German : г 
has taken place in Germany in the 

th Ameri 
N ordinary shures of the Deutsche Ueber- 


| seeische Elektrizitäts Gesellschaft (German 
Trans- Marine Electricity Co.), which is the greatest 
oversea undertaking in that country, and which owns large 
supply works at Buenos Ayres and works at Monte Video, 
Uruguay, together with interests in Chile. During the 
course of the war the quotations for these shares declined 
with the depreciation of the mark; the price was 150 per 
cent. in the middle of 1914, 150 per cent. at the end of 
1916, 185:50 per cent. in 1917, and 133 per cent. at the 
close of 1918. To-day, 11 months since the last-mentioned 
quotation was made, the price exceeds 500 per cent. It is 
assumed that the rise ia due to speculative reflections based 
upon exchange considerations. In fact, the lower the level 
of the mark the higher the speculative value of the shares. 
Thé company’s undertaking has been built up by issues of 
securities between 1900 and 1914, amounting to about 
£12,500,000, which sum was invested on a gold basis of 
the mark in the works and subsidiary companies in South 
America, whilst the reserve funds, which were also formed 
in peace times, raise the total investments in Argentina, 
Chile, and Uruguay to £15,000,000 on a gold basis. As a 
consequence, the total would produce a yield several times 
greater than the paper mark value at which the investments 
stand in the company’s books to-day, owing to the deprecia- 
tion of the mark. If then some, or all, of the properties in 
South America were sold or mortgaged, the considerable 
additional value could be capitalised. 

On the other hand, in the case of funds coming to hand, 
the company is authorised—only since 1918—to redeem 
in paper marks plus 3 per cent. premium, the seven 
existing loans which totalled £5,267,000 in 1916. If this 
operation were carried into effect, a large portion of the 
premium on the South American investments would devolve 
upon the ordinary shares. Besides the ordinary shares of 
£6,000,000, there are preference shares of £1,500,000, and 
if the company were to decide upon liquidation, the 
preference shares would be repaid with a premium of 10 
per cent., whilst the ordinary shareholders would receive the 
remainder of the assets. In these circumstances it is 
scarcely surprising that speculators both in Germany and 
Switzerland have caused the ordinary shares to rise to over 
500 per cent. The calculation, however, stands or falls 
with the fall or rise of the mark on the one hand, and with 
the liquidation or continued existence of the company in 
its present form on the other. | 


ON Nov. 25th a lecture was delivered 
by Mr. Н. H. Gordon, A. M. Inst. C. E., 
before tbe Institution of Civil Engineers. 
on Some Aspects of Metropolitan Road and Rail Transit,“ 
which is worthy of the careful perusal of everyone who is 
interested in this subject. Mr. Gordon, who has made a 
study of the problem for many years, deals with it on 
scientific lines, analysing the conditions which govern it and 
judicially examining the means by which it can be solved. 
His conclusions fully bear out our comments in a recent 
leading article on the subject of passenger transport in the 
Metropolitan area. | | 

One of the most striking points that he brings out is the 
enormous and never-ceasing growth of traffic on the London 
streets; in the decade ending in 1913 underground 
traffic increased by 170,000,000 passengers, and surface 
traffic by no less than 870,000,000! „Even where motor 
traffic largely predominates there has been no real decrease 
in road congestion, and in the central area of London it is 
found uneconomical to employ motor delivery vans. The 
carrying capacity of the highway has been, and remains, 
taxed to the uttermost.” We may point out that in 
the central area of London there are по tramways ; 


Metropolitan 
Traffic. 
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hence the tramcar is guiltless of producing congestion 
in this region. There are numerous underground 


railways serving this area, but, as the author shows, no : 


relief to surface traffic is gained by adding tubes—before 
the Central London Railway was opened, 390 horse 
omnibuses passed along Oxford Street per hour, whilst in 
1918, at times when the Central London Railway was 
packed to repletion, 517 motor-omnibuses, with 70 per cent. 
greater accommodation than in 1895, were unable to cope 
with the demand made upon them. The same phenomenon 
has been observed abroad. Surface traction always grows 
more rapidly than any underground system," and “ соп- 
gestion on the highway will continue to be a problem 
unless the solution to it be found on the surface of the 
streets.“ 

Mr. Gordon points out that the laxity of control over the 
traffic, by permitting many flagrant abuses, results in the 
inefficient utilisation of the carrying capacity of the high- 
way ; on London Bridge, for example, where there are no 
standing vehicles to obstruct the way and no crossings, 
even at the hour of maximum intensity of traffic the 
efficiency observed was only 41 percent. Much could be 
done to ease the congestion if vehicle drivers could be 
induced to “ keep in line." | 

The author discusses the question of street crossings, 
and shows that they should be rectangular; but he has no 
radical remedy for the delay due to the necessity of traffic 
regulation, except the drastic one of viaducts or subways, 
and we cannot say that his modification of the “ gyratory 
system (“ Booth's circus ”) offers much hope of adoption. 
In 1902 all traffic was animal driven; in 1914, 83 per 
cent. was power driven," and it is to the power of rapid 
acceleration and deceleration that he attributes the saving 
of the situation, aggravated by the doubling of the traffic 
in the interim. 

As to the “ flexibility " of motor traction, which enables 
traffic to deviate from congested routes, the author discusses 
its merits in detail, and dismisses it with the faintest 
praise. As he points out, when the road is free from con- 
gestion, flexibility is not required ; when the road is 
congested, flexibility cannot be availed of, for the motor 
vehicles cannot manœuvre. He disagrees, for stated 
reasons, with the estimate of the Traffic Branch of the 
Board of Trade as to the relative obstructiveness of the 
tramcar and the motor-’bus, and makes the sound point 
that obstructiveness should be assessed on the basis of the 
namber of passengers carried, and not that of the number 
of vehicles in use ; on the former basis, even taking the 
Traffic Branch’s estimate of obstructiveness, the motor- 
omnibus is seen to be, in the aggregate, the most obstructive 
passenger-carrying vehicle on the road.* Moreover, as a 
lethal instrument the omnibus is easily first—partly as a 
result of that flexibility which enables it to appear at 
unexpected places. In 1918 the Metropolitan police stated 
that the fatal accidente numbered 2:8 per 100 tramcars and 
6°75 per 100 omnibuses; on the passenger basis, the 
relative figures would become 2:8 for the tramcar and 15° 
for the omnibus. The very fact that omnibuses leave the 
fast-traffic line to load or unload at the kerb, for which 
much is claimed by their advocates, materially adds to their 
obstructiveness, as was pointed out by the Advisory Board 
of Engineers of the Royal Commission on London Traffic. 

Considerations of space prevent us from dealing with the 
second part of Mr. Gordon's paper for the moment, and we 
conclude by once more expressing regret that, by with- 
holding ite papers from publication, the Institution of 
Civil Engineers continues to suppress—so far as the general 
public is concerned much valuable information. 


— 


THE Society for Electrical Develop- 
ment, U.S.A., has for some months been 
carrying on a campaign for “ An Elec- 
trical Christmas" ; through this “drive” the public is 
learning of the appropriateness of electrical devices as 


Christmas 
Presents. 


——M—————— ſſſſſſſſſ ³ Add Ann 
The official factors of obstruction " are for the tramcar 9, 
and for the omnibus 4 ; as 230 ‘buses would be required to replace 
100 tramcars (in fine weather—far more in wet weather)—the 
aggregate obstructiveness of the omnibus is 23 X 4 = 9, 


Christmas gifts, and reports from members and others 
indicate that the move is producing excellent reguits. We 
wonder whether our readers have grasped the possibilities 
that lie open to them in this direction. Those contractors 
and supply undertakings who have showrooms are in an 
exceptionally good position to take advantage of the season, 
and ought to be able to do good business if they make а 
point of putting forward appropriate articles such as kettles, 
toasters, radiators, table and floor standards, bed-warmers, &c., 
and emphasising their suitability for Christmas presents. 
It is well worth their while to take special steps to draw 
the attention of the purchasing public to the matter ; 


choosing presents is an arduous апа nerve-racking 
performance, and the salesman should do his best to make 
the choice for: his customers, who should be shown 
the novelty and the common-sense of the electrical gift. 
To aid in this campaign, the prices of the goods should be 
plainly marked, and some particulars of the cost of using 
them should be furnished. 


THERE is an Old Gang in electrical 
ав well as in political circles. This term 
of political slang signifies, во far as we conceive it, a caucus 
of individuals who hang on to an antediluvian policy, and 
have no scruple in stemming or diverting the tide of pro- 
gress, if by doing so they can maintain their own petty, 
personal eminence. Now it will not be long before we 
shall begin to be aware of an “ Old (iang ” in electricity 
supply circles. The Electricity Supply Bill, when it 
comes into operation, will be as active as a litmus paper 
in detecting their acid“ reaction! Chiefly, we surmise, 
the “Old Сап” spirit will manifest itself in London. 
Directly the Commissioners intimate that the supply in 
London calls for reoganisation, and look as if they 
really meant business, straightaway will the “Old 
Gang " make themselves felt. If they are outside they will 
become the organised obstructionists. If they are inside, 
that is, if they become parties to some electrical scheme of 
reorganisation or centralisation, they will be felt as the 
dead weight. It has been the perennial cry of the elec- 
tricity supply industry that the whole business has been 
handicapped through Parliament having in the Electric 
Lighting Acts adopted the “parochial” area in the 
prescribing of districts for supply. But the industry has 
suffered equally by a '*parochialism " imposed, not by 
Parliament on these areas, but by Nature on many of those 
who were responsible for conducting the industry. Times 
out of number, this parochial spirit has cropped up, this 
spirit of suspicion of innovation, of opposition to any 
alteration of existing conditions, of fighting exclusively 
for one's own hand, of jealously of one's neighbour. 
It was worst, of course, in the early years. Gradually 
the influence of the Parliamentary conflicts seems to have 
stimulated quite the opposite spirit in some, at least, of the 
London undertakers. But these left behind them still an 
unbroken “Old Gang," who steadily opposed any reform. 
The 1908 Act was obtained, after much strenuous work, 
but, witness the power of the Old Gang," it has been 
practically a dead letter, so far as co-operation or central- 
isation of supply is concerned. And when the present Bill 
came along effort was not lacking in the direction of an 
attempt so to circumscribe the operation of the Bill as to 
render it actually inoperative. It needs no great pre- 
science to forsee, therefore, that the Old Gang tactics will 
recur, even if in a modified degree, in the near future 
directly anybody proposes actually to do something. We 
have mentioned London specially, but there are quite 
worthy representatives of the Old Gang" in a good many 
other parts of the country, Still, if the Commissioners are 
energetic enough, we may yet live to see the Old Gang” 
join the Dodo, 


The Old Gang. 
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THREE-PHASE METER TESTING. 


By A. J. 


THE electricity meter dealing with the measurement of 
power on large three-phase undertakings is a very important 
piece of apparatus; it forms the connecting link between 
the cost of production of electric power and the consumer, 
its indications being the basis on which the revenue of a 
power supply undertaking is ascertained. The accuracy of 
the meter entrusted with this important function is a matter 
of vital importance affecting not only the profits of the 
undertaking, but the goodwill of tne consumer, who rightly 
expects an adequate return for his monthly power bill. 
The testing, therefore, of these meters is a matter which 
should be given very careful attention. 

The apparatus used for three-phase meter testing varies 
largely with local conditions; the opinions of engineers 
vary somewhat on this subject. Necessary apparatus will 
include ‘a potential transformer with secondary windings 
capable of giving the standard meter voltage used, usually 
110 volts, and current transformers having a wide range of 
ratios to enable meters of any ratio to be dealt with. The 
potential transformer will be used in conjunction with the 
standard voltmeter and wattmeter, the current transformer 
in conjunction with the standard ammeter and wattmeter. 
Instruments will include voltmeters, ammeters, wattmeters 
and a stop-watch. The former instruments should be tested 
in conjunction with the current and potential transformers 
by some recognised authority. The cables which will be 
used in connecting up in the test-room should be included 
in this test. The tests should be made at various loads 
and power factors, the errors observed being plotted for 
reference and application when the testing set is installed in 
the test-room as a standard. 

The forms of supply for testing purposes are various ; 
installations of potential and series transformers making a 
single-phase supply available for testing are largely met 
with, also motor-driven А.С. generators. The latter are by 
far the best, as three-phase currents of any magnitude and 
voltage are available. The usual method adopted is to 
mount two А.С. generators—one generating current and the 
other pressure—on a common shaft with a motor; power 
factor adjustment is obtained by making the outer yokes 
movable relatively to each other. Suitable tappings can 
be arranged for giving various voltages and series-parallel 
connections for various currents. 

Meters used in conjunction with current and potential 
transformers must always be tested together. It is a 
matter of the greatest importance that the actual conditions 
under which the meters will be working when measuring 
the power consumption of a consumer be established in the 
test room. Ina large number of cases meters have shown 
excellent tests of accuracy in the test room, but have given 
very baffling results when erected on the consumer's 
premises, These errors can usually be traced to some new 
element introduced in the working of the meter after it has 
left the test room. Frequently overload trip-coils are 
operated from the same current transformer as the meter, 
and time-lag and other apparatus in the secondary of the 
potential transformer. To obtain an accurate test all these 
auxiliaries should be included in the test-room circuit. The 
effect of this additional apparatus in the secondary circuit 
of the transformer not only influences the transformation 
ratio, but also the phase relationship between primary and 
secondary. Theoretically, the ratio of transformation is the 
number of turns of primary to secondary, and the secondary 
current should be in exact opposition to the primary. 
Actually neither of these conditions exists, because of the 
current required to excite the core and overcome the 
copper losses. It will be clearly seen, therefore, that to 
obtain reliable test figures the service conditions of running 
must be maintained in the test room. From the foregoing 
remarks it is obvious that the ideal arrangement is to 
provide transformers exclusively for operating the watt- 
meters. In testing, any errors in the transformers of ratio 
or phase displacement can be corrected in the meters. 

. Care should be taken in making the necessary connec- 
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tions to avoid the possibility of stray fields affecting the 
meters or transformers. The heavy current-carrying cables 
should be kept as far as possible from the meters, loops 
round or near current transformers should be carefully 
avoided. It is also necessary when connecting up polyphase 
meters to connect the lagging phase of the meter to the 
“ lagging ” phase of supply. It has been found that when 
a polyphase meter is calibrated with one element in the 
lagging phase, and the other in the leading phase, and then 
the phases are interchanged the readings will not corres- 
pond. This is due to the fact that with a load of unity 
power-factor, the current in the lagging phase is 30^ behind 
the pressure. and that in the leading phase 30° ahead. It 
is, therefore, necessary that in connecting up the meter for 
testing the same element should be connected to the lagging 
phase as is intended to be connected to it when installed on 
consumers’ premises. This matter was taken up some time 
ago with the National Physical Laboratory, and the follow- 
ing agreement arranged :—“ The terminals of the lagging 
phase are to be marked red, and the terminals of the leading 
phase to be marked blue." Makers who do not adopt this 
practice mark the elements “ lagging ” and * leading." It 
will be seen that this system of marking must also be 
applied to the current and potential transformers, and it 
is usually adopted. 

Assuming that the meters are connected up ready for 
testing, if they have not previously been on circuit, they 
should be run for a period of time previous to the test to 
enable the temperature of the potential coils to become con- 
stant. This run should be of about one hour’s duration. 
The average power-factor of the circuit on which the meters 
are intended to operate should be ascertained, and tests 
carried out at that power-factor at one-twentieth, one-tenth, 
one-half, and full load. In addition, tests at 0'5 lagging 
power-factor should be made to enable the accuracy of the 
meter when operating at low power-factor to be ascertained. 
This is a condition met with on large industrial loads 
usually when the load is light during meal hours and week- 
ends. These tests, therefore, need only be taken at one- 
twentieth and one-tenth loads. | 

The usual method of testing induction-typc meters is to 
time the meter disk for a specitied number of revolutions 
with a definite load in watts passing. The number of watts 
indicated by the meter can then be calculated after ascer- 
taining the relation in speed of the spindle to the unit dial. 
This is the basis on which this type of meter is tested, but 
the method has been somewhat modified by the leading 
meter manufacturers, who have generally adopted a speed 
of 40 R.P.M. for the brake disk on full load. The disk 
revolutions should be taken for a period of at least one 
minute, the time being carefully checked by a stop-watch. 
The average watts passing during the period of test should 
be carefully noted, and the accuracy of the meter 
calculated by the following formula: -W = standard 
indicated watts; w, = calculated meter watts ; R = number 
of revolutions taken ; T — time in seconds for R revolu- 
tions; к = constant depending on the capacity of the 
meter; C = speed constant or revolutions of disk per unit 
as marked on the meter name-plate. 

Then к = 3,600 x 1, 000%. 

Hence ү, = К x RT = (3,600 x 1,000 x в)/(с x T), 

and the error is = (w — w,)/w x 100 % slow, or 
(w,— W) / w x 100 % fast, 

according as w, 18 greater or less than w. 

Another method, which is probably more convenient, is 
to determine the actual number of disk revolutions per 
KW.-hour at any given load, and to compare this with the 
speed constant C, as marked on the meter name-plate. 

Let с = calculated revs. per Kw.-hour, 
then с = (3,600¢ 1,000 x R)(T x ж), 
and the error (c — c)/c x 100 % fast, or 
с — с|с x 100 ¥ slow, asc is greater or lesser than C. 
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In making these tests it is necessary to employ two 
observers, one to take the revolutions of the brake disk by 
stop-watch, and the other to take the average wattmeter 
indications. Both these operations require great care; 
care should be taken that the stop-watch is started and 
stopped at the exact moment the mark on the disk passes 
the mark on the meter-case. In reading the standard watt- 
meters the average watts must be recorded ; however steady 
the reading may be, some slight variation is almost bound 
to be noticed. The time period of these variations must 
be taken into consideration when arriving at the average 
watts for the test period. Errors due to parallex must 
also be carefully avoided. Should it be required to test a 
polyphase meter on a single-phase current, it must be 
remembered that the meter, under these conditions, is of 
twice the rated capacity, 4.e., assume a three-phase current 
of 40 amperes, 400 volts between phases; the power in 
the circuit would then be 40 x 400 x V3/1,000 = 27:7 KW. 
Whereas the capacity of the corresponding single-phase 
meter would be 40 x 400 x 2/1,000 = 32 kw. 

When testing in this manner, the value О” stamped on 
the nameplate becomes exactly the same as for single-phase 
meters of the same current and voltage ; in other words, the 
speed constant will be double that marked on the name- 
plate. In these tests it is necessary that both the shunt 
coils be connected during testing, the current coils being in 
series. Calibration of motor-type meters is quickly and 
easily effected, provision being made for adjusting for full 
load, light load, and power-factor. Full-load adjustment 
is effected by moving the permanent magnet towards the 
periphery of the disk which decreases its speed, or vice 
rsd. Light-load adjustment is effected by moving the 
positions of brass loops located in the leakage air gaps of 
the shunt laminations. Compensation for power-factor is 
affected by the movement of another brass loop arranged 
to move up or down the pole tip of the shunt magnet. 

As clock-type meters are used considerably in the 
measurement of power on large installations, a few remarks 
on their testing may be useful. The test periods are much 
longer than for motor-type meters, as the unit indication 
of the dials has to be taken and checked against the indica- 
tions of the standard wattmeters. 

The tests should be made as long as possible, the 
reading taken on the meter being never less than one 
revolution of the last dial fitted with a pointer. The test 
period must be for 4 period of time which is a multiple of 
20 minutes; this is essential to obtain a test period having 
an equal number of reversals of the commutator, and 
eliminates any slight error due to lack of synchronism in 
the pendulums. This error would not be noticeable on the 


unit dial, but might possibly affect the one-tenth or one- 
hundredth unit dials. 

Before testing, the meter should be run on its shunt 
circuit for at least 10 minutes, the reason being that the 
gear actuating the reversing lever requires this amount of 
time to settle into position after the meter has been carried 
about. The shunt current should always be applied before 
the main current, the first readings of the dials being taken 
just before closing the main switch. At the conclusion of 
the test the main circuit should only be opened and the 
dial reading taken. The accuracy of the test depends on 
the reliability of the chronograph as much as on the 
reliability of the standard wattmeter. The meter may 
also be tested for dial “creep” by connecting the shunt 
circuit only and allowing the motor to run for several 
hours, careful note of the dial readings being kept. 

Calibration of the meter can be effected by moving the 
main coils up or down, or increasing or decreasing the 
resistance of the coils in series with the pendulums. The 
latter is the usual and most reliable method. The 
resistance of the pendulums and coils is marked on each 
meter, the wire used for winding these having a resistance 
of 60 ohms per yard. Calibration percentage can be 
determined by calculating the length required to be added 
to reduce a positive error or the length required to be taken 
off to correct a negative error. For example :— 


Meter — 5 per cent. fast. 
Resistance of coils = 57,000 ohms. 

" „ pendulums = 1,500 ohms each. 
Total resistance == 57,000 + 3,000 = 60,000 ohms. 
Total length = 60,000/60 = 1,000 yards. 

5 % of 1,000 yards = 50 yards to be added to coils. 


It is frequently necessary to test meters on site. In 
such cases a portable standard testing set should be pro- 
vided, consisting of similar apparatus to that used in the 
test-room. The current transformers should be of the 
* thread on” type, the ratio of transformation can thus be 
varied to meet with any ratio requirements. A common 
practice for testing meters in situ is to introduce a standard 
induction type watt-hour meter in the meter circuit. Such 
an arrangement alters the ratio of transformation of both 
potential and current transformers, and in the case of the 
latter, the phase displacement. The figures obtained from 
such tests are useless in arriving at a correct check on the 
consumer’s meter. The test meter places additional load 
on the transformers, causing inaccuracies in readings be- 
tween standard and consumer's meter, and gives an 
inaccurate measurement of the primary power. 


COMMERCIAL COAL TESTING. 


By J. DEVLIN. 


THE subject of coal testing has received much publicity of 
late, but it is hoped that the following notes on routine 
testing, as performed by a disabled soldier, may prove of 
interest and value. 

The writer is occupied in general testing work in the 
laboratory of a large electricity supply undertaking, and is 
reaponsible for all the coal testing. The description of 
the coal-testing operations is accordingly taken directly 
from practice. 

The coal to be tested comes to the laboratory in sealed 
tins containing about 12 kilogrammes of fuel. It is then 
quartered, and a representative sample weighing about 15 
grammes is taken for the moisture test, while a further 
sample of 5 grammes is ground to powder preparatory to 
testing for calorific value. 


The order in which the tests are carried out is— 


(1) moisture test ; (2) calorific value test ; (3) determination 
of volatile matter, ash, and carbon contents. 
MOISTURE TEST. 


The moisture test is done by weighing 10 grammes of 
coal (as received) into a counterpoised tray. It is then 


give greater ease in manipulation. 


placed in an oven, the temperature of which should be 
102° C., and left to dry for 4 hours. (This time has been 
established as standard from experiments.) It is then 
re-weighed. 

The loss of weight multiplied by 10 = percent. moisture. 

CALORIFIC VALUE TEST. 

The outfit used is the standard “ Sarco ” high-pressure 
bomb calorimeter and auxiliary gear, slightly modified to 
The complete processes 
of а coal test is given below, together with the approxi- 
mate times required to carry out each operation. 

It may be mentioned that this work has also been done 


with entire success by a one-handed ex-soldier. 


For this test it is necessary that the coal should be 
powdered. 

Put several grammes (say 5) in a tray, and place in oven 
to dry for 1 hour. The temperature should be as above 
(102° C.). 

Weigh 1 gramme intoa counterpoised crucible, and transfer 
to a bomb. 

Admit oxygen to not less than 350 lb. per sq, in. 
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Transfer bomb to calorimeter, the water in which should 
be 1? C. less in temperature than that of jacket. Stir till 
temperature is constant (usually about 2 minutes) observe 
thermometer. Ignite coal and observe the maximum 
temperature (attained after 5 or 6 minutes' burning). 

The difference between temperature 2 and temperature 1 
enables us to determine the calorific value of coal. By 
consulting table of calorific valuea (for that particular 
bomb used), we get the в.тн. unite. This value is for 
“dry coal.” We then take the per cent. moisture off, which 
gives the value “ as fired." 


ASH TEST (ON CoaL SAMPLE). 


Weigh 2 grammes of dry powdered coal into a counter- 
poised quartz crucible. Put lid on and place on a Bunsen 
burner until one minute after flame disappears from edge of 
lid (about 5 minutes). Re-weigh. Loss of weight 
multiplied by 50 = per cent. volatile. 

Keep the lid off and replace crucible on Bunsen burner 
until weight is at a minimum (about 14 hours). Re-weigh, 
then loss of weight multiplied by 50 = per cent. carbon. 

Final residue multiplied by 50 = per cent. ash. 


ASH TESTS. 


The ash is powdered und dried in the same manner as 
the coal for the calorific value test. 


CALORIFIC VALUE TEST. 


Weigh half a gramme of ash in a counterpoised crucible. 

Add 1 gramme of dry powdered coal, the calorific value 
of which is known. Transfer to bomb and proceed as in 
coal testing (calorific value). 

On getting the temperature rise, and consulting the 
table of calorific values, subtract the calorific value in 
British Thermal Units of the sample of coal used, and 
multiply the remainder by 2. 

This gives us the British Thermal Units for ** ash.” 


ASH TEST (PERCENTAGE). 

Weigh 2 
crucible. Place on Bunsen flame for 14 hours. Re-weigh. 
Residue multiplied by 50 = per cent. ash. 

The following are a few of the points observed when 
making tests :— 

l. It is not satisfactory to use the sample, which has 
been dried for the moisture test, to determine the calorific 
value of the fuel. If this is done the calorific value will 
generally be found to be low owing to some of the volatile 
matter having been driven off along with the moisture. 

2. The practice of burning ash samples along with a 
small quantity of standardised coal has been introduced 
because it was found almost impossible to get complete 
combustion of the ash unless this was done. 

3. Where the gas supply is variable great care must be 
taken to ensure complete combustion in determining the 
ash content, as with an ordinary Bunsen burner, the time 
required with poor gas may be much longer than the 
15 hours specified above. 

4. The calorimeter and accessories may be rapidly and 
easily checked for accuracy by determining the temperature 
rise in a given time due to an electrical beating element of 
suitable capacity. 

In conclusion, a list of apparatus actually used and а 
typical set of results obtained from a sample of Lanarkshire 
coal are given. 


List OF APPARATUS, 


1. Chemical balance capable of detecting a diference of 
"0001 gramme with 100 grammes on each pan. Complete 
with weights from ‘005 to 50 grammes. 

2. One Sarco bomb calorimeter. 

3. One thermometer, range from 10 to 25 C., divided 
down to ‘02”. 

ч Опе dessicating oven. 

. One 40-cb. ft. oxygen cylinder, fitted with pressure 
gauge 
6. One high-temperature Bunsen burner. 

7. Nix fused-silica crucibles, 

х. Six bomb crucibles. 

9. One pair crucible tongs. 

10. One pair tweezers. 
11. One battery, about 8 volts, for ignition. 


grammes powdered ash in а counterpoised 


EXAMPLE.—SAMPLE OF COAL. | 
Moisture Test. 


Weight before drying .. = 10 grammes. 
Loss of weight after drying ,.. = 92 gramme. 
Moisture =92% 
Calorific Value Test. 
16˙4 C. 


Atmosphere 
acket . Dee Am s 4 
Calorimeter аў oes .. 162 
» after 2 minutes .. 164 


97 9 6 [T] burning 18°57 
Difference = 2°17 
Cal. value, dry z 12,610 B.TH.U. 
Moisture = 1,160 _ „ 
Cal. value as fired = 11,450 „ 


Ash Test (Dry). 


Volatile = 5 gramme = 25% 
Carbon = 1'2 - — 607 
Ash = 3 „ = 18% 

2'0 [1] =з 100% 


EXAMPLE.—SAMPLE OF ASH. 


(C alorifie Value Text. 
Atmosphere ... sae 19`16°0. 
Jacket ... ne eae 17°16 
Calorimeter... sais 16:10 
5 after 2 minutes 1615 
5 after 6 „ burning 18°44 
Difference = 2°29 
Coal + ash = 13,310 B.TH.U. 
— Standard coal = 12,840 " 
"Б gramme ash = 470 g^ 
2 
1 gramme ash = 910 5 
Ash Test. 
Weight before burning -- 2 grammes. 
afte " = 1'634 " 


r 
Ash = 1'634 х 50 = 81° 70 


A VACUUM-TUBE TRANSMITTER OF 
CONTINUOUS WAVES. 


By J. SCOTT-TAGGART. 


THE accompanying figure (p. 711) shows а small- 
power wireless transmitter of continuous waves of 
very high efficiency, which has been used by the 
writer with very good results, both in wireless tele- 
graphy and telephony. Ranges of over 200 miles 
have been obtained when the arrangement has been 
used for Morse signalling. 

A three-electrode vacuum tube is used as the 
generator of the continuous waves employed. The 
grid oscillatory circuit consists essentially of an in- 
ductance 1 variable in steps and shunted by a con- 
denser 2 of 0.0004 mfd. which is used for fine tuning. 
A resistance 3 of 10,000 ohms, shunted by a con- 
denser of 0.001 mfd. is connected as shown in the 
grid circuit, and improves the efficiency of the ar- 
rangement. During transmission, the grid assumes 
a negative potential] suitable for operation. The 


resistance 3 lessens the energy lost in the grid circuit, 


and also increases the life of the filament of the 
vacuum tube. 

The plate oscillatory circuit includes a variable 
inductance 4, a tapping key 5, a plate battery 6 of 
from 400-800 volts, and a by-path condenser 7 of 
0.001 mfd., which should be of high insulation, as 
it is very liable to break down.  Retroaction is 
obtained by utilising both capacitative and magnetic 
coupling. The former is obtained by the use of the 
variable condenser 8 connected across plate and 
grid. Magnetic coupling is obtained by placing the 
inductance 4 close to the inductance 1. Retroaction 
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is chiefly obtained by the use of the condenser 8, the 
loose coupling between 4 and 1 making the circuits 
oscillate more steadily; this latter coupling may con- 
veniently be fixed. 

In the aerial circuit is connected a variometer 9 
which enables the emitted wave-length to be varied. 
The presence of this variometer, and the capacity 
and inductance of the aerial, make it necessary to 
arrange that the coil 4 should have much fewer 
turns than the coil 1. 

In order to measure the aerial current a hot-wire 
ammeter 10 (or flash-lamp bulb) is connected in the 
earth lead. 

On depressing the key 5 an aerial current of as 
much as 1 ampere is indicated by 10, and the con- 


— 
— 
— 


lia. 1.— SMALL. Power C. W. WIRELESS TRANSMITTER. 


denser 8 is adjusted until the maximum reading is 
obtained. Tuning is then accomplished chiefly by 
means of the variometer 9 until the desired wave- 
length is obtained. 

For wireless telephony, a microphone, shunted by 
about five turns of insulated wire wound on a 4-in. 
diameter tube, may be connected in the earth lead, 
the key 5 being kept depressed while speaking. 


Hydro-Electric Werks in France.— The text has just 
been published of the law recently passed in France respecting 
the utilisation of hydraulic power. The law stipulates that no 
one in permitted to use the energy of tides, lakes and water- 
courses without possessing à concession or State authorisation, 
As far as the régiine of concessions is concerned this applies 
(1) to undertakings whose chief object is to supply energy to 
public services of the State, the departments, communes and 
public establishments or to authorised associations, and whose 
maximum power exceeds 150 KW.; and (2) to undertakings 
whose inaximum power exceeds 500 kw. irrespective of their 
chief object. All other undertakings are placed under the 
régime of authorisation. ‘The concession is granted according 
to circumstances by means of a law or decree, and the duration 
cannot exceed 75 years. At the end of the concession 
the lands and buildings, machinery and the plant of all kinds 
constituting the outbuildings erected on the eoneession. shall 
pass into the free possession of the State. On the other hand, 
the State has the right of redemption after the expiration of 
a period of not less than five years or more than 2) years, 
reckoned from the date fixed for the completion of the works, 
the conditions being settled by the concession. "The authori- 
sations are treated in a similar manner. 


CARBON ARCS FOR SEARCHLIGHTS. 


Ф 


By C. C. PATERSON, O. B. E., M. I. E. E.; J. W. Т. WALSH, M. A., 
M. Sc., A. M. I. E. E.; A. K. TAYLOR, M. I. E. E.; AND 
W. BARNETT. 


(FROM THE NATIONAL PHYSICAL LABORATORY.) 


(Abstract of paper read hefore the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


THIS paper describes a series of experiments undertaken at the 
request of the Admiralty (D.T.M. Department) and is published by 
permission. The object was:— 

(a) To develop the best method of testing carbons in order to 
prove their value for searchlighta. 

(b) To compare the relative qualities of existing carbons. other 
than flame carbons, for producing high-intensity searchlight 
beams. . 

(c) To determine what improvement can be made either in the 
carbons themselves or in the methods of burning them. 

It was at first proposed to make measurements of illumination 
at different parts of a searchlight beam under actual working 
conditions in the open, but the sources or error encountered were 
so great as to cause this method to be abandoned in favour of an 
indoor method of test. 

Amongst the sources of uncertainty of measurements in the 
open, are the scattering of light by particles of moisture. 

Draughts in the searchlight, difficulty in ensuring that the 
position of the crater is correct in relation to the mirror, and 
variations in the carbons themselves. 

In the laboratory method of test which was adopted, the carbons 
were examined alone without any mirror. Two quantities have 
mainly to be considered :— 

1. The total flux of light emitted by the carbons alone. 

2. The intrinsic brilliancy of the positive crater. 

Of these the second is more important for the present purposes, 
since it is a measure of the intensity in the beam of the projector 
when adjusted for minimum divergence. If, however, a beam of 
given divergence is obtained. the intensity will be directly pro- 
portional to the total flux of light given by the positive crater, 
whatever its size or brilliancy. For a given current an increase 
in intrinsic brilliancy is produced by an increase in current ‘lensity. 
Hence improvements in ordinary searchlight carbons are mainly 
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Ега. 1.—DIAGRAM OF APPARATUS, KC, 


obtained by reducing the diameter of the positives if the current 
is tu be kept at the same value. The total tlux for a given current 
also increases with the current density, but apparently at a lower 
rate. 

Flame carbons such as those used in the Beck, Harrison, or 
Sperry lamps mainly depend on the light emitted by vapour in the 
arc and close to the positive; these carbons are not considered 
in this paper.: 

The light received by the mirror (together with that obscured 
by the negative carbon) represents some 70 per cent. of the total 
light emitted from the positive crater. 

For the measurement of the total flux, the principle of the 
integrating globe photometer has been employed, but, following a 
suggestion of Dr. W. E. Sumpuer, a whitened cube has been 
adopted. А cube has great advantages for projector lamp work. 

The integrating cube used has 8 cubic metres capacity (2 metres 
side), and is illustrated in fig. 1. The arc lamp is entirely controlled 
from outside the cube. Two images, in direction at right angles to 
each other and to the aris of the carbons, are projected through | 
the walls of the cube, permitting examination of the aro while 
burning. Readings are taken simultaneously of crater brilliancy . 
and candle-power. The brilliancy is measured by projecting a 
magnified image of the front of the crater along a photometer . 
bench. | 

The cube is constructed of wood, and is mounted on castors. It 
has doors the full height and width of one side. It is covered 
inside with asbestos or uralite, and cleaned off so that all inside 
surfaces are flush and smooth. The roof has a series of sliding 
shutters 1 ft. wide, so that any required opening can be used. 16 
also has a series of shutters which work horizontally along the 
centre of the front of the cube, one of which carries the small 
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translucent window E. A similar series of shutters is recommended 
for ventilation adjustment in the back wall of the cube. 


All the inside surfaces are treated with three coats finished with 
gelatine and zinc white. 


which have to be in the cube. 

The diffusing window E consists of two plates of special colour- 
leas glass, ground on both surfaces, and fixed so that the inside 
face is tlush with the surface of the cube wall. Close to the 
window at а ів fixed an iris diaphragm with about 70 mm. opening, 


FIG. 2.—STANDARDISED LAMP AND Ноор. 


permitting of adjustment of the illumination on the photometer 
to a value which will enable the standard lamp to work on a con- 
venient part o? the photometer bench. The diaphragm opening 
must not be changed in the course of an experiment or of a cali- 
bration, nor must the distance of a photometer head from the 
window be varied. The illumination at the photometer is, there- 
fore, not strictly proportional either to the area of the window or 
to the inverse square of the distance. 

The photometers H, н’ are of the Lummer-Brodhun type. In 
order to reduce the illumination at the photometer when the arc 
lamp is burning, a neutral-tinted gelatine filter, T, is placed 
between the window and the photometer. The transmission value 
ef this filter must be known accurately, as it is removed and 
another subetituted during the calibration of the cube. 

A bluish filter, T;, is inserted between the photometer and the 
comparison lamp to render the colour of the light from the latter 
similar to that from the cube when the arc lamp is in use. This 
filter has also to be removed during the daily calibration. 

The comparison lampe, L, L', are ordinary-vacuum tungsten- 
filament lamps operating at about 0'68 candle per watt mounted 
on carriages which work along the photometer tracks. 

The opaque disk M is about 10 cm. in diameter, and fs placed in 
the direct line between the arc lamp and the window Е, and 
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amperes, 
Еа. 3,.—VARIATION OF CANDLE-POWER WITH POTENTIAL 
DIFFERENCE AND ARC LENGTH. 


approximately midway between them. No direct light from the 
source must fall on the window, which only receives light from 
the inside walls of the cube, 

The lens N projecta an image of the front of the crater (after 
reflection from the mirror 0) through an opening in the cube, un 
to the white screen P. 

The mirror О ів a plain back-silvered 4-in. diameter mirror 
mounted so that it can be tilted or turned about a vertical axis. 
The operator obtains access to the adjustments through the 
opening C. 

The screen P is a white matt celluloid sheet 3 mm. thick and 
about 20 cm. square, fixed to a frame which carries the lens Q. 
P, Q, and the photometer H’ are mounted together and rigidly 
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аіќасһе to the photometer track. The screen P has a circular 
aperture of 10 mm. diameter, bevelled off to a sharp edge. The 
lens system Q consists of two negative lenses of 16 and 20 diopters. 

T' ie a bluish colour filter. 

The optical system comprises the crater, the lens N, the mirror 0, 
and the screen P, and has the following dimensions :— Crater to N, 
828 mm.; х to P, 3,444 mm. The important dimension is the 
distance from N to the screen P on which the image of the crater is 
focused. 

The lens S casta an image of the arc, viewed from the side, on to 
the translucent screen W rid the two mirrors shown. 

The cube has to be calibrated in absolute measure for candle- 
power, and the other optical system for crater brightness 
in candles per sq. mm. The combined constant of the cube and 
photometric apparatus is determined by burning in the cube a 
lamp of known average candle-power (M.8.C.P.). 

The standard lamp used for calibration of the cube, shown in 
fig. 2, is a large 240-volt, 1,000-watt, vacuum-type lamp, made up 
with a fairly close-fitting opaque hood, with an internal reflecting 
surface. The distribution of light from this lamp ie found to 
agree very closely with the Rousseau diagram for the arc lamp. 

When calibrating the cube, the arc lamp, and all other acces- 
sories, are left in place, and the standard lamp is suPported with 
its axis horizontal in place of the carbons, in such a position that 
the light is emitted towards the inside back wall of the cube. The 
lamp illustrated gives an average candle-power of 422 candlea at 
240 volte, with its hood in position. 

The burning of the arc lamp inside the cube gradually causes a 
discolouration of the white walls, and it is, therefore, necessary to 
determine the constant of the cube each day. It has been found 
convenient to use an ordinary tungsten lamp without: hood for the 
daily calibration. correcting the result by the previously deter- 
mined ratio between the results given by the two lamps. 

The comparison lamp I is an ordinary grid filament vacuum 
lamp operating at 200 volts. During calibration it is at a distance 
of approximately 2,000 mm. from the window К. 

The probable error in the value assessed for the constant of the 
cube may be put at 3:5 per cent., and to this must be added, for 
any one carbon, the probable error of the series of observations 
upon it. 

In Table I is given a list of the carbons which have formed the 
subject of this investigation. The firstseven were originally supplied 
for a comparison of their light efficiencies with that of a special 


TABLE I. (ABBREVIATED). 


| A < j Ф g © 8 E ы 8 
Diameter. | 8 ; — E REISE В 2 A 
ав | Sg 38 8 bs 
Description SSE 8 TECTA F 
No. of | | 7 og 28. B28. я 
positives. 2 $ ag | nam oS 
Posi- | Nega- f 5 "E 3g SB E 
tive. tive. 5 xs a 5 Sa $5 
| о ó бе 88 e 
| Uncoppered. | mm. | mm. 

I Solid .. 20 9 63 | 6,300 | 100 | 160 | 1°8 
II | Solid — | 22 12 76 7,600 | 100 | 152 17 
III Imp'd, cored 23 | 12 83 | 8,550 | 102 | 152 | 19 
IV , Cored .. 24 | 16 91 9,700 | 106 | 161 | 1°6 
V | Cored e. | 28 14 | 123 | 14,100 | 114 | 162 1°9 
VI : Cored — 32 16 161 18,800 117 160 17 

VII Solid iod | 38 20 | 227 | 26,000 | 114 | 163 mes 
|  Coppered. | 

VIII Solid e. 28 16 123 | 11,800 | 96 | 139 17 

IX Impregnated 28 | 16 123 13,000 106 142 1°9 

X | Solid .. 28 | 16 | 193 | 14,500 | 118 150 | 1'8 
XI Imp'd, solid 28 16 123 11.400 92 | 138 1'6 

XII ; Cored — 28 | 16 123 9,800 | 80 | 130 | re 
XIII , Cored oe 28 | 16 | 123 | 9,100| 74 | 174 | 16 


impregnated carbon developed by Messrs. W. Heape and H. B. 
Grylls, and described by them ín Patente Nos. 126,673 and 128,057 
of 1919. Subsequently, and as the result of conclusions drawn 
from these tests, & series of carbons was specially made up and 
supplied by the General Electric Co., Ltd. with the object of 
obtaining the best type of carbon for an average burning current 
of 200 amperes. 

Tests were also made with the electromagnetic control device 
developed by Captain Yorke, of the London Electrical Engineers. 

The lamp in which the carbons were burned was an old 
Crompton type for the 90-cm. searchlight with automatic and 
hand-feed gear. During the test all feeding was done by hand by 
means of a chain and sprocket wheel driven from outside the 
cube. | 

It was at first thought that the candle-power would vary both 
with the potential across the arc and with the current. but a 
careful investigation showed that while the potential difference 
and the arc length increased or diminished together, a large change 
in these quantities produced no sensible alteration in the average 
candle-power. 

Fig. 3 shows a series of measurements of the average candle- 
power from 28-mm. impregnated “ Apostle” carbons when taking 
180 amperes at arc potentials varying from 55 to 72 volts. The 
pointa corresponding to arc lengths less than 35 mm. cannot be 
said to indicate a definite variation of candle-power in either 
direction. It istrue that for different arc lengths there are different 
degrees of obscuration of the positive by the negative carbon; it is 
of interest, however, to note that if the obscuration be allowed for, 


r 
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and a curve of average candle-power be continued aa indicated in 
the detted line, the candle-power increases as the arc length is 
reduced. Mrs. Ayrton ( The Electric Arc," page 327), also round 
that with large currents the candle-power increased as the arc 
length was diminished. Henoe the maximum candle-power in any 
direction not obstructed by the negative is greater the shorter the 
aro length. 

The fact that candle-power із virtually independent of the arc 
potential results in a simpiification of the problem since one 
important variable is thereby eliminated. The arc length can, 
therefore, be adjusted to whatever point gives smoothest running, 
with the proviso that it should not pe short enough to cause exces- 
sive obecuration, say, more than 7 per cent. ; 

The points on the individual curve-sheets showing the relation- 
&hip becween crater brightneas and current, have been connected 
by a straight line in order to indicate the general rise of brilliancy 
with increase of current, but the results are not sufficiently 
accurate to justify any assumption as to the true form of this 
relationship. . 

(70 be concluded.) 


DIscussIONn. 


Слет. Ім Тнокх, on behalf of the Admiralty, in opening the 
discussion, thanked the authors for the valuable work that 
had been carried out at the request of the Admiralty. The 
U.S.A. authorities were now co-operating in this work; all 
the results obtained at ‘Teddington had been confirmed by 
trials carried out under working conditions on board H.M.S. 
Vernon. It appeared to be desirable to use a yellow light 
for searchlight beats, as this was apparently not absorbed 
to the same extent as was the case with the bluish light 
obtained with higher current densities. It was now proposed 
to carry out similar tests with Наше arcs at Teddington. 

Mns. H. AYRTON congratulated the authors on their work; 
she was particularly interested because she had carried out 
herself two very similar researches. In this connection it 
was of interest to note that the authors had been supplied 
with seven sets of carbons, all of British manufacture, whereas 
she had had only three sets, two being of foreign and one 
only of British make. In her opinion it was not possible to 
use large currents and get a silent arc; heavy current meant 
hissing. In the past the Adiniralty did not realise the con- 
ditions that actually obtained. It had been the practice to 
specify certain things entirely without regard to whether 
it was physically possible to carry out in practice the con- 
ditions laid down. The shape of the carbons was of import- 
ance with regard to quick starting. If they were not pomted 
in the correct nianner, the arc would have to be allowed to 
burn for some time before the right shape was obtained. 
This fact the Admiralty did not seem to realise, and the 
variety of results, which in her opinion was excessive, as 
shown by the authors’ diagrams, could be attributed to the 
same cause. She was surprised to learn that the authors 
had anticipated an increase in candle power with an increase 
in potential difference. At Chicago in 1553 Prof. Ayrton had 
demonstrated that an increased P.D. did not result in any 
increase in the O.P. The curves given at the end of the 
paper were, in her opinion, fallacious when considering arcs 
of short length. She had dealt with this point at the Exposi- 
tion of 1900 at Paris. It did not seein to be realised that it 
was of importance that the carbons should burn away at 
such rates as to ensure that they both remained of the same 
length. Mrs. Ayrton exhibited a pair of carbon stumps, 
which, she explained, had been burnt in special holders 
invented by herself, and it was seen that the rate of con- 
sumption had been such that the reinains of both electrodes 
were exactly the same length. 

САРТ. YORKE criticised the methods of testing that had 
been adopted at ‘Teddington; his view was that there was 
only one way of comparing carbons, and that was by actually 
burning them in the lamp in the open. He then spoke of 
his experiences in the field, and the methods of comparison 
adopted, which consisted in taking nuinerous records under 
actual working conditions in the open. [t was a curious 
fact that some carbons burnt well during a certain test. 
but when the test was resuined at a later date and under 
.apparently similar conditions, their behaviour was entirely 
different. He did not agree with the objections set out in 
the paper relative to open-air testing; in his opinion most 
of the difficulties could be overcome. He also questioned the 
accuracy of the author's remarks regarding the invention 
of copper-coated electrodes. 

Mr. Н, B. окүм thought that the most interesting curves 
given in the paper were those relating to the variation of 
candle power with potential difference and are length (fig. 
J). It was desirable, he thought, to have a short arc to 
give an intense crater, as it was under these conditions that 
the beam was the most intense. Moreover, a shorter arc 
implied 4 smaller potential difference, and the latter condition 
.rendered manipulation very much easier. Mr. Grylls then 
referred to the advantages of impregnated carbons as invented 
by Mr. W. Heape and himself, and said that it was possible 
то have a lower potential difference when such carbons wera 
used, and especially if they were cored as well. With regard 
„to the previous speaker's remarks about copper-coated elec- 
trodes, he (Mr. Grylls) believed that they were first made 
in Russia. Concerning the testing methods adopted at Ted- 


dington, in his opinion 16 should not be a difficult matter to 
test beams of lengths up, to about 500 yards in the open air 
Without introducing serious objections. The authors had done 
good work, which would be welcomed by private investiga- 
tors; it Was satisfactory to know that one aspect at least 
of tlie problem had been cleared up. In conclusion, he hoped 
that the good work would be continued, and оге done, as 
was foreshadowed in the earlier part of the paper. | 

— Lieut.-Coin. H. T. Harkisos thought that the total luminous 
flux was the thing to alm for; he objected to the measure- 
ment of the total spherical candle power on the ground that 
only some 20 per cent. of it was usefully utilised by the 
nurror. The intrinsic briliancy and the actual diameter of 
the crater would айога more reliable means of comparison, 
but they were difficult values to define, because the intrinsic 
briliancy was not the same at every point on the crater. 
He quite appreciated the diflieulties encountered in open-air 
testing, and results so obtained could not be applied to the 
measurement of lummous flux on the mirror. On the whole, 
he regretted that the methods of testing described in the 
paper had been adopted. 

Mr. M. SoLomon explained that the actual work of cow- 
paring searchlight carbons was а very complex problem 
indeed, and, in his opinion, it was no use whatever trying to 
tackle the problem as a whole. It could only be done by 
exainining cach component separately, as had been done in 
this paper. Credit should be given to the authors for having 
isolated and cleared up one part of the problem in consequence 
of which future work would be facilitated. His point of 
view was that the composition of the carbons themselves 
actually made very little difference; the diameter and shape 
of the crater were the things that needed examination. — — 

Pror. G. T. MacGrecor-Monrris agreed with the last 
speaker that the paper had cleared up certain parts of the 
problem. With regard to measurements of the beam taken 
in the open air, and the interference by mist, it was not 
stated at what height from the ground such measurements 
were made. In Bushy Park, Teddington, surrounded by trees 
and grass, there would naturally be much mist, but conditions 
would be very diflerent were the tests carried out along a 
hard, dry roadway. tor instance. Another point was, had 
the carbons been thoroughly dried out before use, and had 
the arcs used been really silent ones? To avoid hissing he 
had found it necessary to heat the carbons to a red-hot tem- 
perature in an airtight oven, and allow thew to gradually 
cool down again before they were used. With regard to the 
tests'actually carried out, he thought it desirable to do away 
with the colour screens that had been used, and also, if 
possible, the mirrors as well. 

Mr. A. P. TROTTER said that the intrinsic brilliancy was 
the only factor that need be considered; a larger crater made 
no difference to the candle power, as it was onlv the light 
emitted from a definite portion of the crater that was usefully 
employed. Comparison should, therefore, be made of the 
intrinsic brilliancy of this particular portion. Concerning 
the measurement of total flux by the integrating globe photo- 
meter, he appreciated the authors’ arguments in favour of 
the adoption of a whitened cube in place of a sphere. 

Мазок EoGccMmE said that to fully appreciate the value 
of the paper, one had to consider tbe surprisingly small 
amount of data available at the War Office a few years ago. 
With regard to searchlight work in the forces, in his opinion 
the electromagnetic control device developed by Capt. Yorke 
was the only possible thing for field work, where the con- 
ditions were anything but good. and the operator far from 
skilled. ‘Turning to the penetrative power of the beam, ho 
said that he made the suggestion for what it was worth. 
but it appeared to be more efficient to employ а white light 
in fog (water vapour) and a red light in smoke (solid matter). 

Mr. ANGOLD suggested that beam comparison could be 
made by focusing the beam on a white disk of a definite 
diameter at a short distance, and taking the candle-power 
measurements froin the disk. When a short arc was used 
the light was emitted through a very small angle, which 
would account for the apparently higher crater brilliancy and 
intensity. He recalled a case in which when the carbons 
were looked at sideways the point of one carbon appeared 
to be actually inside the crater of the other. Personally, he 
had a theory, which was shared by others, that the point 
of one carbon was cooled by а negative stream given off 
by the other. m EN | 

Mr. C. C. Parrrsox, replying briefly to the discussion, 
thanked members for the way they had criticised the paper; 
some useful suggestions had been made, and criticism was 
always helpful. He also thanked those speakers who had 
defended the indoor methods of testing adopted at Tedding- 
ton. In his opinion. the results of open-air tests would be 
very unreliable unless a very large number of observations 
were made. The object aimed at was high power of penetra- 
tion. Tt was not possible to reply to the discussion fully in the 
time at hie disposal, the authors would, therefore, postpone 
their joint reply for publication in the Institution Journal. : 


od 


—— 


Australian Electrical Imports. — During the year 
1918-19, the total amount of electrical material imported was 
4 607.747. as compared with £181,214 in 1917-18. 
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EDWARDS v. HEWLETT. 


In the City of London Court, on November 25th, this case 
was mentioned to Sur John Puget, K.C., Deputy Judge. It 


was & claim by Mr. Ernest E. Edwards, electrical engineer, 


Cullum Street, E.C., against Mr. Harry Hewlett, publican, 
22, Dock Street, Stepney, to recover £39 148., balance of 
£45 9s. for electrical wiring, supplying lamps, and for other 
electric fittings at the defendant's public-house. 

Mr. ELVIS Нил», plaintiff's counsel, said that at the trial 
the defence set up was that the plaintiff had contracted to 
do the whole of the work for £15. That failed, and the 
Диде referred the question of amount to Mr. J. Н. Scott, 
р House, Billiter Street, who was to survey the premises, 
and say how much was to be paid by the defendant. ‘The 
report was by no means clear. It said that after careful 
perusal he found that in examining the value of the goods 
supplied for work done, 435 would amply cover the same 
with the exception of the following item dated December 20th: 
Wiring four brackets in the bar (which was excessive and 
out of ordinary practice), £11 5s. He recommended the 
plaintiff to revise the charge. ‘There was also a second item 
to which he had to draw attention, viz., the last one on the 
bill, which referred to the tube connected to an outside 
bracket, and for which a charge of £10 had been made. 
screwed tube should have been employed, and not the close 
joint which he considered inadequate for the better preserva- 
tion of the cable. Finally, there was a charge of £11 18s. 6d. 
for half-watt and Osram lamps, which defendant claimed to 
have returned as unsuitable. 

Mr. O'MaLLEY, defendant's counsel, said that the report 
was no report at all. On the face of it, it was bud. 

The Drrury JUDGE said that the report was not worth 
much. It was ridiculous to ask him to act upon it. The 
arbitrator said that the claim was excessive, and that if the 

les could not settle it they must go back to the Court. 
The report was of no use to him. 

The plaintiff was called to substantiate his claim, and said 
that the defendant sent him 18 old lamps which were useless 
and now seemed to want to be paid for them. In cross- 
examination, he admitted that he had had business relations 
with Mr. Scott. 

The Deputy Junar did not think there was anything in 
that. He would send the case back to Mr. Scott to report 
on оп by item. He had had his fee and could not have 
another. 


FARRANT v. COUNTY OF LONDON ELECTRIC Sur Co., р. 


At the City of London Court on November 25th, the hearing 
of this case was resumed, when a long and very interesting 
legal argument took place. HENRY KNorr, store clerk to the 
defendants for many years, was called. He said he had dis- 
tributed copies of the rules to various workers, including 
Farrant, which showed that in the circumstances he had 
no business to be working where he was. The Deputy 
JUDGE held that that was not sufficient to fix the deceased 
with direct knowledge of the rules.—Mr. ScaNLAN urged that 
Farrant ought to have known that the place where he was 
working was dangerous, and that the conditions made it pro- 
hibitive. He did not do the work under the supervision of 
anyone who had superintendence for whom the defendants 
were liable. The case was one of very great importance to 
the electrical world. 

The Deputy JUDGE said having regard to the importance of 
the case he would reserve his judgment and look thoroughly 
into the law on the matter. 


Davis & STEPHENS v. EASTERN TELEGRAPH Co., LTD. 


AN action in respect of a cargo of telegraph cable came before 
Mr. Justice Roche in the Commercial Court of the King's 
Bench Division on November 26th and 27th. The plaintiffs, 
of Plymouth, were owners of the ketch Lizzie, and their claim 
against defendants was for damages for the alleged breach of 
a charter party dated April 15th, 1919. by which they char- 
tered the ketch to the defendants for the carriage of the tele- 
graph cable from East Greenwich to Plvmouth.. 

Mr. F. D. MackiNNoN, K.C., opened for the plaintiffs, whose 
case was that the cargo was improperly loaded, and the ketch 
was seriously damaged. and was obliged to accept salvage ser- 
vices into Ramsgate Harbour, where ehe had to be repaired. 
and was unable to proceed on the remainder of her vovage 
from Ramsgate to Plymouth except under tow. 

Defendants denied negligence, and alleged that the ketch 
was unseaworthy in that she was in a leaky condition. 

Mr. JOHN PALMER stated that he was master of the ketch 
Lizzis at the time, and in April, 1919, he went to Enderbv’s 
Wharf, East Greenwich. to load the telegraph cable. A plat- 
form was built, but witness did uot consider it was safe to 
carry the cable. He was assured, however, that it waa all 
right, and loading was proceeded with. but suddenlv there 
was а collapse on the starboard side. The timber broke and 
the cable sagged down about nine inches. Some struts having 
heen put in the loading was finished, and the ship sailed. 
The weather wae fine and all went well until they got off 


Southend, when the wind came up south-east and chopped 
round to south-west. The struts were then ''all over the 
show," and the cable went down to a firm bearing on the 
bilges of the ship. When off Foreland the ketch rolled heavily 
and made water. It was blowing a gale at the time. After 
pumping it was agreed to take the vessel into Ramsgate. The 
leaky condition of the ship, suid witness, was caused by the 
platform carrying away and the cargo shifting down to the 
bilges of the ship. 

Mr. WILLIAM Moses, surveyor at Rainsgate, said he sur- 
veyed the ketch Lizzie at Ramsgate in May, and he came to 
the conclusion that the curgo was linproperly loaded. He had 
never seen cable loaded on a platform like this before. 

Evidence was given by Mr. рлу» Banks, surveyor, of Ply- 
mouth, who expressed the opinion that the platform was not 
sufficiently strong to carry the cable. 

Further evidence having been given for plaintiffs, Mr. Y. 
В. PETLEY, marine оћсег of the Telegraph Construction and 
Maintenance Co., Ltd., gave evidence for the defence. He 
said he was one of the otlicers responsible for the stowage of 
the cable in the Lizzie when she came to the wharf at East 
Greenwich. A platform was constructed, and in the course of 
loading three of the bearers broke. At that time six miles 
of cable (54 tons) had been loaded. After the completion of 
the repairs the platform was perfectly safe. Another 30 odd 
tons of cable were put in, making 87 tons 1n all. 

His Г.окоѕнир, in giving judgment, said the plaintiffs had 
wholly failed to satisfy him that they were entitled to succeed. 
He was satisfied that nine-tenths of the claim had nothing 
whatever to do with tlie loading of the ship. There must be 
judgment for the defendant company with costs. 


SENTENCE ON MANCHESTER CORPORATION TRAMWAY OFFICIAL. 


Mr. Justice McCardie, last week, sentenced J. W. Hewitt 
(43, who had pleaded guilty to falsification of the books 
of the Manchester Corporation Tramways Department, to 
three years’ penal servitude. Counsel made a strong appeal 
on prisoner's behalf, but the judge said he could not overlook 
the seriousness of his violation of trust. His dishonesty was 
grave, ingenious, deliberate, and prolonged. 


ELECTRICAL POWERS FOR SKIBBEREEN GAS COMPANY. 


IN the Chancery Division at Dublin, last week, before the 
Master of the Rolls, Mr. H. J. Maloney, B.L. (instructed by 


Mr. J. T. Wolfe, solicitor, Skibbereen, Co. Cork), applied 


on behalf of the Skibbereen Gas, Light & Coke Co., for an 
order confirming a special resolution of the company altering 
the existing memorandum of association and increasing capital 
to enable the company to manufacture and supply electric 
light and fittings. The company owed no money, and had 
always paid dividends. There was a general demand amongst 
the people of Skibbereen for electric light for the town. 
There was no objection to the application, and the Master of 
the Rolls granted the order required. 


CORRESPONDENCE. 


Letters received by ws after 5 Р.М. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, Мо letter can be published 
unless we have the writer's name and address in ом" possession, 


Coal Prices. 


All suppliers and consumers of coal, both domestic and 
industrial, must have been thunderstruck at the latest hastily- 
arrived-at decision of our Government. 

When will meddling politicians learn to leave industry 
alone to fight its battles, and put their house in order? It 
is known and admitted that not & single member of the Coal 
Controller's staff had any knowledge of the political bomb 
which was to be thrown in the House of Comiuons on Mon- 
day last. 

t is impossible to get any exact particulars, of what the 
Government’s intentions are. We are advised by the daily 
Press that coal for the generation of lighting, gas or elec- 
tricity, is to be reduced by 10s. per ton; but at the same time, 
it i8 further stated that industrial coal 18 not to be reduced. 
What is to be the position of the gas and electrical under- 
takings who supply industrial users? Are they to be sub- 
sidised ? 

It is understood that railway companies are not to benefit, 
consequently electrically operated train services, such as the 
Underground, Great Western, London & North-Western, 
and London-Brighton will not have their generating costs 
reduced. Tramways are on a par with railways, and conse- 
quently their coal will presumably be charged for at the 
higher rate. | 

Lu common with all tramway undertakings, the Т.С.С. has 
increased. its fares to meet additional fuel coste. What will 
be the exact position of the large electric power supply com- 
panies, such as the N.E.S., Yorkshire Power Co., London 
Electric Supply Corporation, and North Metropolitan Electric 
lower Supply Co.? All of these companies supply power 
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to either or both railways and tramways. How does the 
Coal Controller propose that these concerns should be treated? 
Are they lighting? Are they power? Or are they tramway 
suppliers? | Е : 

The recent action of the politicians will probably be received 
with not unmixed feelings by the gas and electric eupply 
authorities who have more than benefited by the increased 
fuel charges, and who will have to reduce their selling prices. 
Rumour also has it that certain undertakings have taken 
credit to themselves by increased value of coal in stock. 

The sudden action of the politicians will indeed have far- 
reaching effects. 


Power. 
November 26th, 1919. 


The Lay-ont of Motor Starters and Switchgear. 


I was interested to see Mr. James Walker's remarks on the 
lay-out of motor and switchgear in your issue of the 918+ 
inst. I conclude that thev refer, more especially, to condi- 
tions in which the standard pedestal or wall tvpe is ruled 
out from the point of view of the additional first cost. 
Under such conditions I have usually found that economy 
of space is also of vital importance, and one has to tuck away 
the motor starter as best one can. It seems to me better to 
have each piece of apparatus senarately under the like con- 
ditions, and if practicable make the angle-iron frames locally. 

I should like to know Mr. Walker's experience as to when 
the ordinarv D.P. switch and fuse reaches its limit, and when 
the D.P. circuit breaker takes its place, for controlling low 
tension power circuits, either when entering a building or 
controlling the motor itself. My experience is that when 
one gets abóve nbout 600-800 amperes the D.P. switches and 
fuses one usually meets, are not sufficiently well made, or 
the contacts and fixing terminals heavy enough. But I am 
still in greater difficulty to find & suitably enclosed D.P. 
breaker at a reasonable price. 

W. J. Webber. 


Surbiton, November 96th, 1919. 


Electric Heating Problems. 


Your editorial article in this week’s issue re electric heating 
problems is most opportune. and I quite agree that few 
electrical engineers and contractors realise the enormous 
variations in heating requirements that are governed entirely 
by building and structural conditions. 

The rule generally laid down in catalogues of electric fire 
manufacturers, and also in fact in many handbooks, is that 
] to 14 watts per cu. ft. is a good figure to take when de- 
ciding upon the size of fire for a room. Whilst this figure 
may be safe for & room situated in the best position. it is 
far too low in other cases. Two examples will illustrate my 
noint. In both cases the rooms are 14 ft. bv 12 ft. Һу 10 ft. 
high with 9 in. main walls and 44 in. partition walls. The 
temperature of the outside air is taken at 39 deg. F.. and the 
reauired inside temperature at 60 deg. F. Each room has 
a 6 ft. Ьу 6 ft. window in the main wall. 

Case I has a room facing south—onlv one outside wall, and 
is situated next to a kitchen in which the temperature ів 
assumed to be constant at about 50 deg. F. Taking into 
account all radiation losses through walls, ceilings, window, 
and floors, and assuming only one change of air per hour— 
the B.TH.U. per hour necessary to maintain an internal tem- 
perature of 60 deg. F. is approximately 7.000, which when 
converted into watts gives an electric fire requirement of 
approximately 2,000 watts. 

Case TI is a similar room, but the window faces north. and 
in addition French windows 6 ft. bv 8 ft. lead into a garden 
facing east. To maintain the required temperature in cold 
weather requires 10,000 B.TH.U. ver hour—equivalent to an 
electric fire of approximately 3.000 watts. 

Calculating upon the general basis of 14 watts per cu. ft. 
the fire consumption in each case would have been taken as 
2,100 watts, and a 9-Kw. fire probably installed. 

Whilst realising that these are extreme cases, T think 
thev prove conclusivelv that, in order to obtain the hest 
and most efficient results from electric heating. the services 
of the expert. should be called in to co-nverate with the 
architect, just in the same manner that lighting problems 
are being so scientifically dealt with. 


Chas. G. Huntley, A. M. I. E. E. 
London. S. W. 


November 95th, 1919. 


The Cost of Living in India. 


A word of warning to anv readers who may be disposed to 
accept a post in India or Burma. 

In common with the rest of the world, the cost of living 
in India has risen enormously, yet posta are stil advertised 
periodically at an initial salary of Rs.300 with annual incre- 
ments of Rs.25 per month. and in many cases the’ rupee is 
stated to be worth 18. 10d. This is the rate of exchange, 
but the purchasing power of the rupee ia far less now than 
ìt was when its nominal value was Is. 4d. 

When I came out to India seven venra ago on Rs. 300. Т 
thought my fortune was made, but I am sadder and wiser 
now. The conditions out East compel a European to keep up 


a certain amount of style, but even though the eaid style 
be of the most meagre description, Rs.300 IS A STARVATION 
WAGE. І speak feelingly when I advise single men to refuse 
anything less than Rs.500 a month, whilst no married man 
should accept less than Rs.800, if he is to live debt-free. 

Two other items should be insisted on, namely, free 
medical attendance (which is a heavy item even for в small 
dose of fever), and free FURNISHED quarters or an allowance 
of not less than Rs.100 per month in lieu thereof. Rents 
are enormous, and the last state of the man who comes out 
here on less than the amounts aforesaid, will be worse than 
the first. 


India, November 4th, 1919. 


Adsum. 


The New Cable Standards. 


With reference to the timely and useful article by Mr. D. S. 
Munro in your issue of the 14th inst., may I point out that 
.001 sq. in. is not 1 sq. mil as implied, but 1,000 sq. mils. 

| F. W. Andrews. 
London, S. W., November 29th, 1919. 


It is a pity that Mr. L. B. Atkinson has seen fit to reply to 
n part only of the letter from Contractor in your issue of 
November 91st. He apparently suggests that such matters 
as prices should be discussed with individual members of the 
C.M.A.. but since all C.M.A. firms quote the same prices. 
surely Mr. Atkinson could. even if only for the sake of uni- 
formity, reply on behalf of all his members. ; 

Аз it happens. I raised this point about the minimum eize 
of wire to take the place cf the old 1/18 with a representative 
of one of the leading C.M.A. makers. He gave me his definite 
opinion that the difference being small, the .0015 size would 
fulfil I. E. E. requirements. As I was not satisfied with this I 
dictated, whilst the C.M.A. representative was present, a 
letter to the secretarv of the I.E.E. asking for a ruling. I 
was surprised to receive a replv that he would have to refer 


.to the chairman of the W.R. Committee, followed by a fur- 


ther communication dated six days later that 0.0015 is per- 
missible in connection with the wiring of fittings only. 

The fact that the official secretary of the I.E.E. was unable 
to answer such a simple question off his own hat ecarcely 
tallies with Mr. Atkinson's statement that The I. E. E. have 
agreed the new standard sizes." His further statement that 
“no doubt the Wiring Rules Committee will amend their 
rules“ only goes to prove still more that these new sizes were 
“rushed " through to raise prices. The net result of this 
ruling is that in the vast majority of wiring installations the 
cheapest size of wire which can be used to conform to Т.Е.Е. 
rules is 37.029. which costs £25 48. 6d.. as against £18 13a. 8d. 
for the old 1/18. Т would suggest that contractors should 
study these figures in conjunction with those you publish 
showing the dividends paid by C.M.A. firms. 


E. Arthur Pinto, A.M.I.E.F. 
Ramsgate, December 1st, 1919. 


Combined Lighting and Ignition Set. 


I notice in the current number of the Exrcrrican Revirw ` 
vour article on the International Motor Car Exhibition. under 
the sub-heading Rotax Motor Accessories Co., Ltd.. the fol- 
lowing paragraph :—'' And a combined lighting and ignition 
unit similar to the C. A. V. machine.“ | 

This peculiar wording gives one the impression that the 
ignition dynamo made by Messrs. Rotax has been copied from 
the C. A. V. product. | „ gkg 

I trust this letter will po a little wav towards removin that 
impression. I believe it is a fact that Messrs. Rotax had sup- 
nlied a number of these combined ignition and lichting 
dynamos and entered into a large contract before the С.А.У. 
machine wae designed. 

I am not desirous of detracting in any way from the excel- 
lent products supplied by Messrs. C. A. Vandervell, but I do 
think that vour articles should be so worded as to be incap- 
able of nlacing in a false light Messrs. Rotax Motor Accessories 
Co.. Ltd.. who were the pioneers—being the successors of the 
Teitner Electrical Co.—in the voung days of car lighting. and 
who are still the nioneers in its latest developments. It has 
often struck me that the technical Press (both electrical and 
motor car) do not do justice to Messrs. Rotax. Why this is 
I cannot say. because their product will stand comparison 
with anv in its high-class mannfacture. and there is no light- 
ing and starting set which is its superior in efficiency. 


For the Rotax Motor Accessories Co., Ltd. | 
| Н. Е. Partsn, Chief Designer. 
London, N. W., December 1st, 1919. | 


[Our apologies are due to Messrs. Rotax. Needless to sav, 
we had no intention of casting any such reflection on their 
ignition dynamo, which, as thev claim, was а pioneer machine, 
and certainly was not copied from another. We know of no 
reason һу our correspondent's products do not receive 
justice, as he alleges: we. at any rate, have no bias in the 
matter.—Eps.. Erec. Rev.) 
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„ TIE ELECTRICITY SUPPLY BILL. 


: On Tuesday last week Mr. Shortt accepted an amendment 


providing that no order should be made authorising the 
Abstraction of water from any dock without the consent of the 
wners thereof. An amendment depriving owners of water- 
5 the right to compensation was rejected by 286 votes 
to 47. Mr. Shortt accepted an amendment protecting autho- 
rised suppliers of energy in any form other than electricity 
from competition by district electricity boards, &c., and a 
vernment amendment was inserted in the compensation 
clayse ensuring that service with the Colours should rank as 
service with authorised undertakers for the purpose of assess- 
ing compensation. An amendment limiting the financial 
powers of the Commissioners was rejected, and amendments 
proposed by the Government providing for an appeal to the 
Board of Trade when authorised undertakers were required to 
change their system of supply, and providing that & special 
order under Section 28 should not come into force until ap- 
proved by resolution of each House of Parliament, were agreed 
to. The Report Stuge was then concluded, and on Wednes- 
day the third reading was passed. 


A statement has been issued on behalf of the Provincial 
Electric Supply Coimuuttee. of the United Kingdom, which 
‘represents 19) electric supply companies, holding provisional 
‘orders, with regard to the Bill. | 
After giving a résumé of the history of legislation on the 
“subject, the statement says : — 

It is recognised that the Electricity (Supply) Bill, 1919, now 
before the House of Lords, aims at the reiorm of electrical 
legislation to-conform to modern conditions, and many of 
its provisions are welcomed as removing some of the restric- 
‘tions which have hampered the progress of the industry. 
"The bil as passed vy the Lower House provides for the 
delimiting of electricity districts, and for setting-up alterna- 
tive administrative bodies, joint electricity authority, or 
district board, for dealing with the supply of electricity within 
Any district delimited. | | ШЕ 

Ihe first, a joint electricity authority, is of a co-operative 
character, formed by the existing authorised undertakers 
-with, or without, representatives of other bodies and classes 
interested. This scheme constituting joint electricity autho- 
nities may be one formulated by those parties, approved with 
or without amendment by the Electricity Commissioners, 
or 16 may be a scheme formulated and imposed by the Com- 
missioners. The provisions of the Bill in respect to these 
schemes are very elastic, so that the Commissioners will be 
able to adapt the schemes to the circumstances of each case. 
4óint electricity authorities may be authorised to purchase 
- compulsorily all or any of the generating stations and trans- 
Mission lines within their districts, but they are not to be 
empowered to purchase any other part of the undertakings 
‘without the consent of their owners, i.e., by agreement. 
" The terms for the compulsory purchase of the generating 
stations and main transmission lines are the same as those 
commented on below, and are considered to be most unfair 
by the owners, having regard to the terms of the Act of 1888 
upon which their capital was subscribed. 


The other type of organisation, the District Electricity 


Board, is only to be established if the Commissioners find 
that no satisfactory scheme for a joint electricity authority 
‚ сап be set up. These District Electricity Boards will have 
“very wide powers. They will. become authorised under- 
takers for the whole of their districts, and may, in some 
measure, compete with the existing undertakers. The Dis- 
‘trict Electricity Boards are to be the authorities for the 
generation and bulk supply of electricity. The authorised 
undertakers will be. the retail distributors. 

These District Electricity Boards are empowered to take 
over all or any of the generating stations and main trans- 
mission lines within their districts on terms of purchase eet 
out in the present Bill, clause 7, which the companies con- 
elder unfair. It is a serious departure from the terms of the 
Electric Lighting Act, 1888, upon which terms they obtained 
their capital and set up their undertakings. The terms of 
purchase for generating stations in the present Bill are shortly, 
‘the cost of the stations, less depreciation. The terms of the 
Act of 1888, section 2, are fair market value at the time 
‘of purchase," without allowance for goodwill and prospective 
‘profits. These terms apply to the whole of the undertaking 
‘at the expiry of the 42 years, or other tenure. At the present 
time, the ''fair market value" of the generating stations 
is from twice to three times the pre-war value, and as the 
greater part of the expenditure was incurred in pre-war times, 
the cost less depreciation ’’ terms will mean that in money 
.value the owners will receive probably less than one-half of 
what they would obtain under the purchase clause of the 
Act of 1888. Apart from the question of purchase price, the 
owners will lose the goodwill attaching to the generating 
etations for the unexpired balance of their tenure, which is 
a valuable asset. 

. The Government answers to the companies’ contentions 
‘and the rejoinders thereto are:— 

1. That to pay for the stations оп a present market value 
basis Would be to give the companies a war profit, and to 
‘overload the capital accounts of the joint electricity authori- 
ties or district boards. ae 20 


tenure to coin 


. The companies’ answer to this is that they do not seek 
anything in the nature of a war profit, but they equally 
object to the capital being put at a fictitiously low vulue at 
the expense of their shareholders. The compulsory purchase 
of the companies’ generating stations before. the expiration 
of their tenure under the inadequate terms set out in the 
Bil is a clear breach of the Parliamentary bargain made 
under the Act of 1885. Zum | | 

2. That there is no goodwill value attaching to the stations 
as such. The companies make their profits on the distribu- 
tion business, that is, by their sales. They will be entitled, 
under clause 7, sub-section (5) of the Bill, to receive from 
the. District Boards as much electricity as their existing 
stations can supply, at a price not higher than they could 
have produced it themselves. 

The companies’ answer to this is that the costs of genera- 
tion have been steadily reduced in the past by improvements 
in their stations, and that to deprive the companies of the 
opportunity to make further improvements of the same kind 
is to deprive them of part of the goodwill of their under- 
takings during the tenure guaranteed to them by Parliament. 
The obligation on the part of the District Electricity Boards 
to give bulk supply on the terms set out in clause 7, sub- 
section (5), above referred. to, offers nothing for this oppor- 
tunity of continued improvement. Further, they аге not to 
participate in the benefit of future economies by the opera- 
tions of the District Electricity Board, because by clause 25 
of the Bill the Commissioners are directed so to regulate 
prices that the whole benefit of reductions in the cost of 
generating is to enure to the consumers. | 

3. That the compamies whose generating stations are taken 

over are offered by clause 12 of the Bill the option, within 
two years, of transferring the whole of their undertakings to 
the District Electricity Boards, on the terms of receiving 
the capital expenditure on the undertaking properlv standing 
in the books of the company as certified by an auditor ap- 
pointed by the Board of Trade, less the amount received for 
the generating Station, so that if they find themselves unable 
to continue 1n business and make reasonable profits under 
the new conditions, they can call upon the District Board 
to purchase the whole undertaking on the terms above 
mentioned. | DE: 
. The answer to this is that while this provision is certainly 
some protection, it. obviously will only operate in the' case 
of companies who find. themselves so much prejudiced that 
they prefer to sacrifice whatever chance they may have had 
of making more adequate profit in the last years of their 
nsate them for the lean years of the past. 
It 1s obvious, therefore, that the protection offered by clause 
12 is entirely illusory, and does not by any means meet tha 
needs of the situation. It has also to be remarked that the 
tendency of this provision is to force private enterprise to 
withdraw from the distribution of electrical energy. under 
legislative pressure. Considering that electric ‘supply was 
Initiated by private enterprise and that these pioneer under- 
takings had a very hard and unremunerative time in the 
early part of their careers, such treatment is neither just nor 
expedient. ; ы or COLE 

The companies consider that the Bill can be greatly im- 
proved without damage to any public interest, and they wil! 
Е ќо have amendments considered by the House of 
ords. ; | | 


Commenting on the Bill in its present form, The Bulletin 
of the Federation of British Industries states that it now con- 
tains those features which the Electric Power Committee ої 
the Federation decided to be essential features of any scheme 
for the co-ordination of electricity supply. They may be 
briefly enumerated as follows :— i 

(1) Voluntary co-ordination as a first measure: This prin. 
ciple has now been accepted in the shape of Joint Electricity 
Authorities. ' pi xe UNS 

(2) Freedom for manufacturers to set up their own generát- 
ing plant. This has practically been granted; and finally, : 

(3) The appointment, with judicial and advisory powers, of 
Electricity Commissioners. | ' 

To make a success of the Bill, the five Commissioners must 
possess every virtue and be capable of forming sound judg- 
ments оп. all matters from high finance to eelctric globes. 
Incidentally they must be able to buy at high prices and 
produce cheap electricity... P4 

Practical men are doubtful of the successful application on 
an economic basis of the main principles in the Bil. They 
consider that the financial arrangements are such as to pre- 
clude the possibility of cheap electricity. It is to be expected 
that undertakers faced with a separation of the generating 
from the distributing side of their businesses will consider 
that the separate dual control thus introduced into the in- 
dustry will be prejudicial to the efficient development of ele- 
tric supply, and consequently will decide to dispose of their 
whole undertakings and will go out of business. We shall 
thus be left with a hopelessly over-centralised system of con- 
trol with an attempt at decentralisation by means of the Dis. 
trict Boards. These it is felt, from their very constitution, 


‘cannot prove anything but a weak form of municipal control. 


It is earnestly to be hoped that these fears will not he 
ш but that they appear well founded can hardly be 
denied. — SS | | КА 
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German Electrical Securities Rise.—The Economic 
Heriew quotes the Deut. Allg. Ztg., which reporta that the rise in 
prices on the German Stock Exchange continued throughout 

. From the list of those showing marked advances we 
eelect the following well-known electrical ones :— 
Oct. 1st. Oct. 15th. Oct. 31st. . 


A. K. . or Е 215 290 234 
Schuckert ue Ne 138 148 163 
Siemens and Halske ... 180 192 225 


' Electrical Supplies in Sonth Africa.—The S. African 
Mining and Engineering Journal for October 25th states :— 
“Ceiling roses, lampholders, and switches are getting very scaree 
indeed. Until the end of the war these were procurable from 
Japan, but they are unobtainable now. About four or five months 
ago ceiling roses were selling at from 48. 6d. to бв. a dozen; now they 
can scarcely be got in town, except in retail quantities, and fetch 
10s. 6d. a dozen. Lampholders, which went down from 15s. to 
10s. 6d., are now up again to 12s. Switches came down from 36s. 
to about 218., and are now ruling at about 248. Indeed, the 
tendency of prices all round is to firm up.” 


Lead.—Messrs. James Forster & Co., in their report 
dated November 29th, say :—“ We look for considerable difficulty 
in meeting actual consumptive demands for a long time to come, 
and a pronounced scarcity in the early part of next year is not at all 
improbable” = ^ ` | i 


Japanese Imports of Machinery.—According to the 
Osaka Mainichi, orders from Japan for British or American 
machinery are very large at present. The demand is said to be 
concentrated on machinery pertaining to electricity, electric light 
and electric trams, steam boilers and spinning machinery. As 
regards the increase in the demand for electrical machinery, it is 
due to the development of communications and industry and also 
to the large increase in the price of coal. On the other hand, 
many capitalists who intended to import machinery for the 
enlargement of their business during the war, but hesitated on 
account of the enormous rise in the price of iron, have now made 
up their mind to import, as they have realised that prices will not 
decrease for some time to come, in view of the present labour and 
other difficulties prevailing in Europe. This attitude on their part 
has naturally increased the orders for foreign machinery, which 
have already amounted to large figures.— Board of Trade Journal. 


Limitation of Profits in Industry.—The following 
resolution was unanimously at & meeting of the Executive 
Committee of the Federation of British Industries on November 
26th :— 

The Federation of British Industries emphatically protests against the pro- 
posed limitation of profits in the coal mining industry to a fixed киш per ton, 
as being unsound in principle and setting up a precedent, which if followed 
cannot fail to be destructive to the financial stability of the industries in this 
country, and to limit the initiative and enterprise of manufacturers. 


The Imports and Exports Regulation  Bill.—The 
Board of Trade Journal for November 27th contains a full article 
explanatory of this Bill, of which we gave a summary in our 
last issue. 

С.А.У. “ Notes.“ We have received from Messrs. C. A. 
VANDERVELL & Co., LTD., Acton, W., a neat telephone number 
register, with note pad, &c., for desk use, which will fill a want 
that we have often felt of late. 


New Raliway Rates.—7/e Times says that the revised 
schedule of railway goods rates will be considered by the Govern- 
ment next week. The statutory notice of 14 days will imme- 
diately follow their approval, and it is confidently hoped that they 
will come into operation on January Ist. 

It is anticipated that the report of the Railway Rates Advisory 
Committee will recommend an increase of about 50 per cent. on the 
existing rates. 


Cable and Telephone Mannfacturing at Woolwich 
Arsenal.—In a report on the Premier's visit to Woolwich in con- 
nection with future activities at the Arsenal, a daily paper credits 
Mr. Mills; joint secretary of the All-Grades Committee, with 
saying that the Premier was shown the motor repair shop working 
to its fullest capacity, and was told that other shops could also be 
turned into beehives of industry. Mr. Mille said that a definite 
order for telephone work was coming to Woolwich, and a new 
industry—cable construction—was also to come there, All the 
machinery for it had been definitely ordered at the request of the 
Premier. 


The A.E.G. and Vorarlberg.—The Berne correspondent 
of The Times Trade Supplement saya :—" The action of Germany, 
who is undoubtedly doing all that is possible to gain commercial 
control of Vorarlberg, may cause State Councillor Calonder to 
announce shortly, in reply to a Parliamentary interpellation, 
that Switzerland is compelled to modify her attitude slightly. It 
seems certain that the Deutsche Bank and the Allgemeine Elek- 
tricitats Gesellshaft have been working together in order to obtain 
complete control of all the water, and hence all the electric power in 
Vorarlberg, offering to agree to any terms demanded. Furthermore, 
while Germany can sell food in Vorarlberg at a profit, Switzerland 
loses heavily owing to the ratos of exchange. 


Patents and Inventions.—A pamphlet has just been 
issued by the IMPERIAL INSTITUTE OF PATENTEES, 6, Holborn 
Viaduct, London, E. C. I, setting forth the objects of the Institute 
and indicating the assistance rendered to members, The pamphlet 
can be obtained post free on application to Mr. Godfrey Cheesman, 
organising secretary. The Institute ie endeavouring to secure 
drastic amendments in the Patents and Designs Bill ” during the 
present session. 


Dutch Glow Lamps.—1t is announced that the directors 
of the N. V. Philips’ Gloeilampen Fabrieken, as a result of the 
experience gained in the manufacture of their own lamp bulbs, 
have resolved to undertake the production of other semi-finished 
products, so as to render the company independent of third parties. 
The production of cardboard boxes has recently began, arid an 
extension of the works is now in progress for the manufacture of 
other articles hitherto purchased in the trade. 


German Capltal Increases. — The directors of Voigt 
and Haeffner A.G., of Frankfort-on-Main, propose to increase the 
share capital from 5,000,000 marks (pre-war, £250,000) to 10,000,000 
marks, by the issue of new shares at the price of 112 per cent, In 
addition, the Elektrizitata A.G. von Hermann Poege, of Chemnitz, 
intends to double the present capital by raising it to 12,000,000 
marks (£600,000), and to offer the new shares at 120 per cent.; 
whilst а fresh issue is in contemplation by Brown, Boveri & Co,, 
of Mannheim. | 


The Athens Exhibitien.ä— The Exhibition of British 
Industries at Athens closed its doors on Sunday, November 23rd. 
We learn from information that is to hand that the Exhibition was 
extremely successful, surpassing the most cptimistic anticipations. 
The attendance appears to have increased daily the longer the 
Exhibition remained open. A member of the staff of the Federa- 
tion of British Industries, who recently retarned from Athens, 
states that on occasions it was difficult to walk round the various 
sections. Full details of the business done have not yet been 
received, but moet of the exhibits were sold outright almost 
immediately after the Exhibition was opened. In many instances 
the sales transacted by the exhibitors were so heavy that further 
orders were refused, as with the best will in the world it would nat 
be possible for firms in this country to divert their whole output to 
the Near East, in view of the home demands and the insistant call 
of other countries. The King paid many visits to the Exhibition, 
and his interest has been reflected through all classes of the Greek 
commercial community. 

The Greek community in general extended constant hospitality 
to the exhibitors and the officials of the F. B. IJ. The effect of the 
atmosphere created by the Exhibition will be of inestimable 
advantage to British trade interests in the future, and will be felt 
for a long time to come. Mr. Guy Locock, an assistant director of 
the F.B.L, on his return from Athens, met in Paris M. Venizelos, 
who expressed himself more than satisfied with the enterprise and 
energy displayed by the British manufacturers in organising an 
Exhibition of such scale and magnitude in spite of all. the 
difficulties of shipping and the uncertain political oonditions. : 

About 500 firms exhibited, and the value of the exhibits was 
over £500,000. Most of these exhibits will remain permanently in 
Greece, as they were bought outright. It is estimated that 
100,000 people visited the Exhibition between October 14th and 
November l6th. The week's extension was arranged owing to the 
success that was achieved. The business oommunity of Serbia, 
Rumania, Constantinople, Smyrna, and other Near Eastern and 
Balkan centres, attended in large numbers. | | 


Book Notices. Electrical Engineering. By H. H. 
Simmons, M. I. EE. Revised by A. H. Avery, A. M. I. E. E. London: 
Cassell & Co., Ltd. In 14 fortnightly parts, price 10d. each net.— 
This useful work, originally published in 1910, is now being 
re-issued in parts, brought up to date and extended. It covers 
practically the whole range of electrical science, and While not of 
the “popular” style, is admirably suited for the use of the reader 
who is not well versed in electrical matters, the treatment being 
simple and non-mathematical. More attention is given in this 
book to electrochemical phenomena and electrodeposition than ‘is 
usual in such works, but electromagnetic theory and apparatus, 
lighting, switchgear, traction, telegraphy and telephony receive е 
fair proportion of space. The illustrations are generally clear 
and well chosen, and as giving a comprehensive view of electrical 
engineering, the book fills a useful place in technical literature. 

Iron and Steel Works for 1920-21." Pp. 140. Foundry (Iron, 
Steel, Brass, &o.) for 1920-21." Рр. 128. (Foster's Pocket 
Reference Books). Е. Foster, 98, College Road, Whalley Range, 
Manchester. Price 28. net (28, 2d. post free). 

Industrial Peace: Capital, Labour, and Consumer; & Basis of 
Co-operation." Ву T. B. Johnston. Bristol: J. W. Arrowsmith, 
Ltd. Price 6d. net. E. 


New Motor-Car Company.— Under the title of HARPER 
BEAN, LTD, & new company, including a number of well-known 
firms, has been formed, with a capital of 46,000,000, to apply 
mass production to automobiles. It is intended in two years' time 
to turn out 2,000 cars a week. 


Japanese Trade with India.—In reply to а Parliu- 
mentary question last week, it was stateü that the value of 
Japanese goods imported into India for the last financial year before 
the war, and for the last available completed 12 months, were:— 
43,186,782, for the year ended March 31st, 1914; and 422,348,506, 
for the year ended March 31st, 1919, e 
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Liquidations and  Dissolutions.—RHYMNEY VALLEY 
AND GENERAL ELECTRIC SUPPLY Co., LTD.—Winding up volun- 
tarily. Liquidator, Mr. C. Carpenter. 

^A 'TiLLING, STEVENS, LTD.—Meeting of creditors at 1, Basinghall 
Street, E.C., December 9th (purely formal). 

| MAOINTOSH CABLE Co., LTD.—4A meeting is called for Decem- 
ber 30th, at 6, Oxford Street, Manchester, to hear an account of 
the winding up from the liquidator, Mr. A. R. Handley. 

SHIRE ARC WELDING Co.. electric welders, 3, Pease Hill Rise, 
Nottingham.— Messrs. J. Horton, J. Osbaldiston, and G. Н. 
McMillen have dissolved partnership. Debts will be attended to 
by Messrs. J. Horton and G. Н. McMillen, who will continue the 
business under the same style. 

NITROGEN PRODUCTS AND CARBIDE Co., LTD.—Winding up 
voluntarily for the purpose of amalgamation with the Alby 
United Carbide Factories, Ltd. Liquidator, Mr. H. A. McMahon, 
Winchester House, E.C. Meeting of creditors, December 15th. 

TAYLOR & SCARTHS, electrical and mechanical engineers, Bridge 
Works, Fountain Street, Morley, York.—Mr. H. G. Scarth and Mr. 
M. R. Scarth have dissolved partnership. Mr. H. G. Scarth will 
attend to debts, and continue the business under the style of H. G. 
Scarth, electrical engineer, &c., at the same address. 

F. A. JENNINGS, LTD., Reno Works, Wealdstone, Middlesex, 
electrica] and general engineers.—In pursuance of the provisions 
of the Companies (Consolidation) Act, а meeting of the creditors 
of the above was held on Saturday, November 29th, at the offices 
of Messrs. Tingle, Comber & Co, chartered accountanta, 110, Cannon 
Street, E.C. The shareholders of the company had previously 
pessed resolutions for voluntary liquidation, and had appointed Mr. 

.Tingle to act as liquidator. The company was registered in 
September, 1917, with a nominal capital of £3,000, divided into 
shares of the face value of £1 each. Subsequently, the capital 
was increased to £4,500, while in January of the present year it 
was still further increased to £7,500. No statement of affairs was 
submitted, the liquidator saying that he had not had time in which 
to prepare an accurate statement of the position. He added that 
he knew nothing about the company, and that a Receiver had 
been appointed to act on behalf of the debenture-holders. Mr. 
E. H. Hawkins said that in October and November of the present 
year, the company issued debentures to the extent of £9,500, and 
he asked whether they were issued for cash. The liquidator 
replied that he was unable to say what was the consideration for 
the issue of the debentures in question. A petition had been 
presented for the compulsory winding-up of the company. A 
creditor asked if it was anticipated that the assets would more 
than cover the debentures, and the liquidator replied in the 
affirmative. He added that there were debentures to the extent of 
£19,500. He could not say what the estimated value of the assets 
was, neither could he give the book values. The Receiver for the 
debenture-holders was not present at the meeting. After a short 
discussion a resolution was passed in favour of an application being 
made to the Court for the appointment of Mr. E. H. Hawkins, of 
Messrs. Poppleton, Appleby & Hawkins, 4, Charterhouse Square, 
E.C., as the liquidator of the company, "with a Committee of 
Inspection, consisting of the representatives of the five principal 
creditors. It was also decided that the Court should be asked to 
make a supervision order on the petition for compulsory liquidation 
which had been presented by Meesrs. Brunton's, Ltd. 


Labour and Capital.—The Manchester Guardian reporta 
that Sir John Paish, lecturing in the Memorial Hall, Manchester, 
on Wednesday. last week, forecasted revolutionary changes in the 
relations between Capital and Labour. He looked forward to the 
time when the working people would be their own masters, and 
when capital would be hired by labour, and not labour by capital. 
Already, in some measure, experiments had been made in that 
direction. Given a high standard of education, of discipline, and 
of character amongst the workers, with the desire not to gain the 
last shilling, but to be of service to their fellow-men, he had no 
doubt that these experiments would be a great success. Obviously 
the present high wages and costa would stimulate the introduction 
of machinery and more effective methods of production. In the 
next two years the cost of living would fall, and if wages were 
maintained, as they could be, the high level of wages would be 
real, and would buy & much larger quantity of goods than in the 
past. This meant that the working man, in many instances, 
would have a margin, which would give him the opportunity of 
subscribing very large sums in the aggregate to the capital fund. 
As working men became able to give security for capital, so, in 
proportion, would they be able to get capital at a low rate of 
interest. It was for them to decide whether they would hire 
capital and take the risk, and any profit that might accrue, or 
eontinue upon an agreed rate of wages. Personally, he would 
prefer to take the risk, and he thought the working people of the 
world would prefer to do so to. That was the way of progress. 
In the pest, wages had been the first charge on industry, but in the 
future, capital would be the first charge. Ifthe working people 
hired capital, the interest must be paid before the wages, otherwise 
they would not be able to get capital. That was assuming, of 
course, that workmen would be the owners of the mills in which 
they worked. Even if the millas were nationalised, a heavy rent 
would be charged by the State to meet the interest on the purchase 
money. But if the working people were to do all this success- 
fully, they must make an alliance with the professonal classes, with 
men who were capable of direction, men who knew how to 
manage. At present the alliance was between capital and the 
professional classes. It seemed to him inevitable that the workers 
would gradually gain control over the industries in which they 
were engaged. But unless their ideals were high and their 
character waa high the idea would not work, 


Industry and Housing. — Representatives of many 
important organisations formed a deputation to Dr. Addison, at the 
Ministry of Health. This deputation which was organised by the 
Joint Housing Committee of the Federation of British Industries 
and the National Allianoe of Employers and Employed, pointed out 
the impossibility of public utility societies undertaking building 
under the terms of the Act of 1919. 

Sir Algernon Firth (a Vice-President of the Fedoration of British 
Industries, and chairman of the Joint Housing Committee), intro- 
duced the deputation, and pointed out that the present rate of 
progress was not satisfactory, and that, despite announcements 
from time to time made in Parliament of the number of public 
utility societies who were content with the terms, few had pro- 
ceeded with building. Many manufacturers were anxious to 
provide better living conditions for their employós by means of 
auch societies, and there was evidence that groups of workpeople 
and co-operative societies would be willing to proceed if favourable 
terms were offered. At present, however, there was no security 
that they would even get their money back if they put it into 
such a society, much less was there hope of any return upon it. 
One of the chief arguments for public utility societies put forward 
in the Reports of the Joint Committee. and referred to with 
approval in Government circulars and pamphlets, was that the 
co-operative nature of these societies introduces a feeling of common 
interest between employers and their workpeople, and enables them 
to combine in; the solution of the problem. If this object was to 
be achieved, it was essential that the tenants should be share- 
holders, and have a definite share in the management of a society. 
It was, however, impossible to secure co-operation if there were no 
dividends. "The return on oapital depended largely upon the rents 
which could be charged, and it was necessary that this point 
should be settled at once. 

The Joint Committee suggested that if it were possible to ensure 
that private capital invested in public utility societiea could be 
guaranteed some normal return—say, 4 per cent.—until such a 
time as rents were allowed to rise totheir proper post-war economic 
level, it was probable that many would be willing to accept as a 
reasonable risk whatever might happen at the end of that period. 

Sir Algernon pointed out that the Joint Committee put forward 
last March an alternative proposal, namely, that in view of the 
urgency of starting building all over the country at once, both to 
meet the housing shortage and to curtail unemployment, a block 
grant should be given for every working-class house built within 
one year. 

Mr. Dawtry, of the Steam Engine Makers’ Society, pointed out 
that the building of new houses would help considerably in solving 
the problem of unemployment, as there were many employers at 
the present time who were unable to employ additional workers 
owing (о the lack of the requisite housing accommodation. He 
urged that everything should be done to assist working-class 
tenants to purchase their own houses. 

Bankruptcy Proceedings. — Re CoNNOLLY Beros., LTD., 


electrical engineers, &c., Blackley Vale Mills, Blackley, Manchester. 
—The following are the principal creditors under this failure :— 


UNSECURED. 

Bolton & 8ons, Thos. .. . . £10,779 Johnson, ee & Morris.. E61 
Briggs, 8. W. we sa 21 Mosely & So ns, D. А 1,297 
Barlow, Ed., Ltd. as as 12 McConnel & Co. ЕЛЕ 74 
Bellhouse, Ltd. ae 11 Midland Railw ay Co.. bu 42 
Clifton & Kersley Coal Co, sa 322 Мауцтоуе & Co.. А hs 31 
Connolly, HI. М сс 195 Мајог & Со. ES a 2 11 
Consterdine, T. G. 2s ae 20 Neveson, А. A us is 10 
Evans & Sons, G. са 54 O'Reilly, L. ЯЕ "E s 1,248 
ELECTRICAL REVIEW, Іль. ИЕ 38 Priestley & Co. .. ae ee 2 
Emmott & Co. .. x 13 Pemberton, S. T. axe ae 37 
Electrician, Tae . 8 "S 20 Paton & Son, A... is "n 12 
Eleotricity. . 25 А » 110 Quicke & CO. >> m 12 
Electrical Times.. vd e 10 Robinson & Co., J. ics МУ 54 
Frankenstein & Sons .. ME 514 Slater & Со. oe 33 132 
Greenbaum & Co. i m 261 Somerville & Bons ie ae 19 
Hecht, Ledio & Kuhn .. .. 2,020 Stanfield, J. R. 2 s 19 
Hardman & Holden s 16 Sykes & Harrison. ОР UN 11 
Heap & Sons, W. 10 Vogelgesang. O... д T 15 
Hull and Netherlands 8. 8. Со. 10 Whipp & Bourne T ase 46 
J. R. G. P. Selig Co. 2 141 


Trade Announcements.— Messrs. FRANCIS POLDEN & Co., 
LTD., of 56, Cannon Street, E.C. 4, have installed a private liae 
exchange, and their telephone numbers are now :—" City 5538 and 
5539." 

Messrs. BROWN BROTHERS having been demobilised, after three 
years’ active service, are again about to undertake business за 
electrical engineers at 47, Hinstock Road, Plumstead Common, S.E. 

For the convenience of clients in the North-Eastern District, the 
ELECTRICAL APPARATUS Co., LTD., have established branch offices 
and showrooms at Trinity Buildings, New Bridge Street, New- 
castle-on- V under the personal management of Mr. Р. Н. 
Jackson, A. M. I. E. E., who until recently was in charge of the 
branch at Cardiff. A range of E. A. C. manufactures is kept there 
for inspection. Telephone No.: Central 3860; telegraphic address : 
Elapratus.“ Newcastle. 

In the last paragraph under Trade Announcements” last week, 
the name of the firm was slightly incorrectly rendered. It should 
have been J. A. KINNAIRD & Co., LTD. The registered office of the 
company is 10. Blythswood Square, Glasgow ; there is a branch at 
Greenock. The managing directors are Mr. A. Henderson, 
M. I. E. E., late manager of the electrical department at Scott's 
Shipbuilding, &c., Co.. of Greenock; Mr. Н. 8. Kennedy, late 
manager of the Marine Department of Siemens Bros. Dynamo 
Works, Ltd.; and Mr. J. A. Kinnaird, A. M. I. E. E., of Greenook. 
The company is a private one formed to undertake all kinds of 
electrical and general engineering and contracting business, and 
to take over the business of J. A. Kinnaird & Co., of Greenock, 
and to acquire other businesses. 
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Smuggling Magnetos.— Henri Vandegoor, motor-cycle 
dealer, of Shepherd's Bush, was fined £80 at Dover, on Monday, 
for Void three magnetos from Belgium under his clothing.— 

mes. 


French Electrical Companies.—La Société des Appareils 
Electriques Pax is the name of a new company which has recently 
been formed in Paris, with a capital of £24,000. 

La Société Francaise Thomson-Houston, of Paris, is increasing its 
capital from 120,000,000 fr. to 200,000,000 fr. 


Catalogues for Rhodesia.—Mr. F. L. Cater, A. M. I. E. E. 
(ex-captain R. A. S. C.), is going to join the staff of Messrs. Johnson 


and Fletcher, mechanical and electrical engineers, Bulawayo, and 


will be glad to receive catalogues of all descriptions, addressed to 
Box 224, Bulawayo, 8. Rhodesia. 


Catalogues and Lists —THE B.E. Co. (оғ LONDON AND 
BIRMINGHAM), LTD., 57, Upper Thames Street, E.C.—Leaflet of 
“ Весо” bowl fittings for semi-indirect lighting. List of electric 
heating stoves in preparation. 

Messrs. CHARLES FER & Co., 42, Newgate Street, London, 
E.C. 1.—List of small screws, and samples. 

Messrs, VERDON, Corrs & Go., 87, Fargate, Sheffield. —Leaflet 
of fixed and portable sets for electric welding. 

THE LANCASHIRE DYNAMO AND Moror Co., LTD., Trafford Park, 
Manchester.— Leaflet relating to the Lancashire" squirrel-cage 
induction motor and automatic centrifugal clutch. 

CREDENDA CONDUITS Co., LTD., Cheater Street, Aston, Birming- 
ham.—New season's list of electric fires. It contains, among other 
things, partioulars of their new portable electric heater, of very 
low loading—600 wattas—which is fitted with an adjustable copper 
reflector, enabling heat to be focused in any required direction. 
Also a booklet dealing with a new electric oven, for which special 
claims are made. ' 


Housing Construction and Electricity Supply.— This is 
the title of a pamphlet issued by “ Е.А.” last week, drawing 
attention to the importance of providing a supply of electricity 
before work is commenoed on a building scheme, for lighting and 
power, and of taking advantage of electricity in designing the 

uses, 


LIGHTING AND POWER NOTES. 


Accrington:—NEw Sus-Station.—The E.C. has author- 
ised the purchase of a site for a sub-station, at a cost of £1,100. 


Aldershot.—PRICE INcREASE.—The following revised 
scale of charges has been adopted :—First 500 units per quarter, 
44d. per unit ; 500 to 1,000, 44d. ; 1,000 to 2,000, 4d. ; 2,000 to 5,000, 
34d. ; 5,000 to 10,000, 34d. ; 10,000 to 15,000, 3d. ; 15,000 to 20,000, 
2d. ; beyond, 24d. 


Batley.—BREAKDOWN.—By a temporary breakdown at 
the electricity works last week, a considerable number of con- 
sumers had their supplies cut off. The breakdown occurred in the 
early morning, and it was well into the forenoon before the supply 
was resto 


Bexhiil-on-Sea.—Loan.—The T.C. has applied for a 
loan of £4,000 for a feeder cable. 


Birmingham, — BREAKDOWN. — There was a general 
failure of electric light in the centre of the city on Friday after- 
noon. failure was due to the breakdown of a generator 
at Water Street power station. Within an hour the light was 
restored. 


Blackpool.—LoAN.—The Е.С. is to apply for sanction to 
a loan of £30,000 for electricity extensions. 


Bramber and Buding.—OVERHEAD TRANSMISSION.— 
The Sussex C.C. has sanctioned the use of overhead lines for E.L. 
purposes in the parish. 

Continental.—ITALT.— The Società Idroelettrica dell’ 
Ancinale is about to build a new station on the River Corace, which 
will be linked up to the old one. The step is induced by the need 
to furnish a fuller supply of electricity to Catanzaro, and to the 
series of communes from Gimigliano to Guardavalla. 

The Communal Council of Trento has under consideration the 
construction of a power station on the River багов to generate 
10,000 Kw. 

The Commune of Treviso has decided to build a oentral 
station on the River Sile, between Treviso and Casier, where 
1,900 H.P. will be obtained from a fall of 4'80 metres. The 
estimated cost is put at 2,535.000 lire, and the undertaking is 
expected to be completed within five years. 

SwEDEN.—The Swedish Waterfall Board is applying to the 
Swedish Parliament for a grant of 23,000,000 kronor (about 
£1,280,000), for the completion of the hydro-electric stations at 
Harsprangét, Motala, and Alvkarleo. 


Dartmoor. — WarER POWER. — The Devon Hydro- 
Electric and Development Co. has been absorbed by the Wilson 
Syndicate, a combination of British interests controlling, it is said, 
capital exceeding £6,000,000. The Hydro-Electrio Co. was formed 


for the purpose of promoting a Bill in Parliament to enable it to 
utilise the water power of Dartmoor for the generation of electricity 
and for developing that electrical power for the service of existing 
communities in Devonshire, and for stimulating industries which 
could be assisted by cheap power. The new syndicate will take up 
that task at the point to which the company has carried it ; the 
syndicate is able to utilise waste gases of another industry to 
supplement the water power, and supply more than double the 
power at possibly a lower cost. The main purpose of the Wilson 
Syndicate is the establishment of copper refining works. 


Glasgow. — New Svus-Srations. — Negotiations аге 
proceeding with the sewage department for obtaining land at 
Dalmuir for a proposed power sub-station. Ground for a similar 
purpose has been aoquired at Parkhead. 

The purchase is recommended of 1,266 yards of land in Govanhill 
for a new sub-station. 


Grimsby. Discount.—A discount of 24 per cent. is to 
be allowed on all accounts for electricity if the accounts are 
settled within 28 days of the end of the quarter. The recom- 


mendation met with considerable opposition. The Council also 


decided that a minimum charge of 7s. 6d. per quarter for the 
аа quarters, and 13s. 4d. for the winter quarters should be 
made. 


Hebden Bridge.—PRIOE INcREASE.—Às from January 
Ist next, the charges for electricity for lighting purposes are to be 
increased by id., making the new price 7d. per unit, and for power 
purposes by 10 per cent., making the new price 3d. per unit, with 
an addition of 20 per cent. on the account. 

BULK SuPPLY.—The Council is to make inquiries from the 
Halifax Corporation with & view to an agreement being entered 
into for supply of additional energy in bulk. The past month's 
output shows an increase approximating 20 per cent. 


Jedburgh.—PROPOSED PRICE INCREASE.— The E. S. Corpo- 
ration has applied to the B. of T. for an order to increase the charge 
to consumers per quarter from 10s. up to 20 units, and 6d. beyond, 
to 168. 8d. and 10d. 


Iltord.— PRICE IxcREASE.—The price of electricity has 
been increased as from the quarter ending December :—Flat rate, 
from 7d. to 8d. per unit; maximum demand, from 8d. and 5d. to 
8d. and 6d. ; slot meters, from 74d. to 8d. 


Llandudno.— BULK SurrLY.—The U.D.O. is con- 
sidering the offer of the North Wales P. and T. Co. to supply elec- 
trioity in bulk to the Council. 


London.—ISsLINGTON.— The B. C. is to spend £22,826 on 
extensions of plant at the electricity works. 


Millom.— E. L. ScuHEME.—The U. D.C. has referred to 
the Gas and Water Committee a proposal to obtain a supply of 
electricity from the Barrow-in-Furness Electricity Works. The 
engineer of the latter (Mr. Burnett) advised a canvass of the 
district, and suggested the following charges :—Lighting, 5d. to 
8а. per unit; power, 14d. to 3d. ; heating and cooking, 14d. to 3d. 


Northamberland.— Mine ELECTRIFICATION.—Mr. R. J. 
Weeks, managing director of the Bedlington Coal Co., has 
announced that the company is to do away with steam boilers, and 
to install electric power throughout the pits. The oollieries 
affected аге the Bedlington ' Doctor,” Bomarsund, West Sleek- 
burn, and Sleekburn, one of the most important of the East 
Northumberland groups. 


Plymouth. — SUPPLY RESTRICTIONS. — Owing to the 
delay in the oompletion of the new plant now under construction 
and the shortage of fuel the E.C. isasking power users to stop their 
motors between 3°45 and 6 p. m., and business premises to reduce 
window and outaide lighting, and to be as economical as possible 
in the consumption of energy. 


Prices of Electricity.— The Ealing borough electrical engi- 
neer, Mr. Douglas Knight, reports that various municipal undertakings 
have increased their charges as follows :—Fourteen undertakings by 
100 per cent. over pre-war charges; five at present charging 10d. 
per unit; and 15 9d. per unit. Also that applications are being 
made for powers to inorease charges as follows:—Five under- 
takings from 84. to 18. per unit; two from 9d. to 18, ; one from 
6d. to 10d. ; five from 8d. to 10d.; one from 7d. to 9d., and one 
from 8d. to 9d. per unit. The net result of the accounts of the 
Ealing undertaking was a net loss for 1916 of £3,038 ; 1917, 
61,529; 1919, £1,173; 1919, nil; or a total net loss of £5,745 for 
four years. 


Singapore. — New POWER PLANT.—According to a 
report of the American Consul-General at Singapore, Straits 
Settlements, the Singapore Municipality is considering the con- 
struction of a new power station, which will supplement the 
existing plant. During the period of the war it was practically 
impossible to secure materials necessary for extending the electrical 
service, and applications for such service were refused, but now 
there will probably be a rapid development in this direction. 


Stratford-on-Avon.—PRIOR IxcREA8E.— The Electricity 
Co. has received from the B. of T. sanction to advance the price 
of electricity to 9d. per unit, subject to a revision after June 
30th next. 


— .:. ——— M M 
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Stalybridge.— Supply  REsTRICTION.— The mills and 
works in Stalybridge, Hyde, Mossley, and Dukinfield, which аге 
ruu by electricity, owing to the heavy load on the plant at the 
generating station, will either have to alter their working hours 
or reduce the consumption until such time as the Joint Tramways 
and Electricity Board can meet the demands made for energy. 
Last week the generating station Committee met the large con- 
sumers, mostly representing the cotton trade, and also the repre- 
sentatives of the Trade Unions, and it is expected that arrange- 
ments will be made whereby some portions of the mills and works 
will commence at 6 a.m., and stop during the hours when the 
load is greatest. The Board must go forward with the new 
station at Hartshead, because if it had the new plant that was 
ordered, every extra kilowatt it would produce is already spoken for. 


Stoke-on-Trent.—ExTEkNsioNs. — The Е.С. has con- 
sidered a report from the engineer upon the means for dispensing 
with the steam plant at the Burslem sub-works and upon the 
necessary cable and plant to give further supply to the northern 
district. The Committee is to apply to the M. of H. for sanction 
to borrow £26,000, the estimated cost of mains and buildings to 
double the capacity of the mains and to double the power taken to 
the northern district, and to increase the available conversion 
plant from 1,200 to 1,800 Kw. in the Burslem sub-works. The 
amount ів made up aa follows :—Six-core OI. in. main power house 
to Burslem, £14,500: E.H.T. switchgear and buildings for same, 
£3,200; rotary converter, switchgear, and cable for same, £85,300. 
The estimated net saving is £1,160 per annum. 

Loans.—The Committee is also to apply to the M. of H. for 
sanction to borrow £4,000, the estimated cost of switchgear exten- 
sions at Stoke sub-works, viz.—Two E. H. T. circuit-breakers and 
three L.T. switch panels, together with switch room to house same. 

Application is to be made to the M. of H. for sanction to borrow 
£25,813. representing excess of capital expenditure on the electricity 
undertaking over loans sanctioned up to September 30th last. 

Subject to the above being granted, and the sanction of the 
Finance Committee being first obtained before any portion is spent, 
the E.C. has been authorised to apply also for sanction to borrow 
£20,000 to cover prospective expenditure on mains and services, in 


order to obviate the necessity for numerous applications for small 
loans. 


Warrington.— ExTENSIONs.— Extensions ‘involving an 
estimated cost of £300.000, are contemplated. The present works 
are unable to handle the big demands that are made. It is 
understood that the new Committee will shortly bring before the 
Council a scheme of extensions which, if adopted, will come 


into operation in about 18 months’ time, and enable the station to 
supply all demands. f 


TRAMWAY AND RAILWAY NOTES. 


Bradford.— New Cars.—Another order has been placed 
for 62 seta of motors, and 85 trucks. ; 


Burnley.—AccibENT.—4As the result of a tramway-car 
overturning on the 28th ult., six passengers were injured. 


Chile—RaiLway ErnEcrTRIFICATION.— The Government 


has published a law voting 25,000,000 pesos for the electrification 
of the first zone of the State Railways. 


Continental.— SwrTZERLAND.— The Federal Council has 
not accepted an American offer of a credit of $300,000,000 for the 
establishment of electric traction on the whole of the Swiss 
railway network, on the condition that the supply of the material 
should be reserved to American firms. Instead, it has negotiated 
а loan of $100,000,000, reserving the right to carry out itself the 
installations, but pledging itself to procure some portion of the 
material required in the States. 

ITALY.—The building of an underground railway at Naples, the 

contract for which was secured by the French company, L'Omnium 
Lyonnais, before the war, will not be carried out by the contractors. 
Foreseeing that the original estimate of 35,000,000 lire would be 
exceeded by at least two-thirds as a result of enhanced cost of all 
materials and labour, it asked of the Italian Government indemnify 
to the like extent. This being declined, the French company has 
relinguished the contract. 

The Societa Tramvie Vicentine has worked out the plans for the 
electrification of the whole of its lines in working and those under 
construction. The company’s tramways carry both goods and 
passengers, and the estimated outlay is put at 30,000,000 lire. 
The network of the company is about 220 km. in extent. 

Application has been made by the Società Brivachi to work its 
Borgo S. Donnino-Salsomaggiore main line by electric traction. 

The high cost of petrol has drawn attention to the advantages of 
using electric vehicles in districts in Italy where electric power for 
accumulator charging is available, and where the gradient and 
surface of the roads is favourable. These conditions prevail in 
Milan and ita neighbourhood, and a new company for the manu- 
facture and operation of electric vehicles is being organised in 
connection with the existing accumulator works. The capital of 
the concern is to be 3,000,000 lire. Electric 'bus services, and a 
regular express lorry service between Milan and Bergamo, are being 
run, and a development is aimed at particularly in respect of the 
heaviest procurable types of commercial vehicles, The United 
States Trade Commissioner says that the accumulator company in 


question, viz., the Societe Gencrale Italiana Accumulatori Elettrioi 
is desirous of coming to an arrangement with a manufacturer of 
electric trucks. 


Cork.—ELectRic VEHICILES.—It is proposed to intro- 
duce electrio vehicles for domestic scavenging and street cleansing 
in the city. The city engineer is to visit London and other centres 
where electric vehicles are at work to obtain first-hand information, 
and report further on the scheme. 


Ealing.—The removal of the tramway standards from the 
centre of Uxbridge Road will cost £4,284. 


Edinburgh.—ExTENSIONS. — A prov. order is being 
applied for by the Corporation to extend the tramway system, In 
addition to converting the present mechanical cable system to 
electric, the Corporation will build new tramways, including a 
Portobello and Leith double line, and a double line from the 
present terminus at Nether Liberton to Liberton village. 


Glasgow.—PRoPoskeD Елве INCREASE.— The T.C. Sub- 
Committee on Tramways Finance has, by a majority of one vote, 
decided to recommend that the fares be increased, and, by two 
votes, that a Id. be added to each of the fares, thus converting the 
present 4d. fare into ald. fare. The amendments sought for a 
postponement of the matter until the end of the financial year, 
and the retention of a jd. fare, the stages for which would be 
adjusted later. The recommendations will come before the 
parent Committee and the T.C. for confirmation. Glasgow T.C. has 
not, 80 far, increased the fares, but the general manager estimates 
the deficit on the first quarter of the financial year at £19,435. 


Halifax.— Fare REVISTON.—It is proposed to adopt a 
new scale of tramway fares, viz. :—1d. for the first mile and Id. for 
each further mile or portion of .a mile, and for children under 12 
years half this rate. 


Hetton-le-Hole (Durham),—ELEctRIC VEHICLES.—Mr. 
J.C. Dawes, M. of H. inspector, held an inquiry, on November 26th, 
into the application by the U.D.C. for sanction to borrow £60,000 
for the purchase of three electric vehicles for the removal of 
house refuse and the cost of, garage accommodation, charging 
plant, &c. The estimated cost of doing the work under the pro- 
pused scheme was £2,885 per annum, including the repayment of 
loan. while the cost under the old method was estimated at £3,283 
for 1920. 


Ilford.— LEASE.— The U. D.C. has renewed the lease of 
the Ilford Hill tramway track to the East Ham T.C. for another 


three years as from July last, at 61d. per car-mile for the first 
year ; 65d. for the second year; and 61d. for the third year. 


_ London.—TRamway EXTENSIONS.— The City Corporation 
ів to inform the L.C.C. that the Court could not give assent to the 
proposed tramway extensions from Charles Street to Blackfriars 
Bridge across Ludgate Circus, Gray's Inn Road to Farringdon 
Street, Aldgate Terminus to Aldgate Station, and Aldgate to Tower 
Hil. Westminster Council is also to oppose the proposed extensions. 


Manchester.—During the year ended March 31st, 1919, 
the motor-omnibuses of the Corporation Tramway Department ran 
218,292 miles, and carried 1,821,310 passengers. The receipts per 


mile were 11°637d., against 9°564d. in 1917-18, and the working 


expenses were 14'915d., compared with 13˙424d. The Corporation 
proposes next year to purchase 20 omnibuses at £1,750 each, and 
to spend £50,000 on garages and works extensions.— Tra way and 


Radway Мога. > i 


Reading.— TINE EXTENSION.— The Ministry of Trans- 
port has extended the time of the Reading Corporation Act, 1914, 
until July 31st, 1920, for the completion of the tramways. 


Spen Valley.— PRO OSED FARE INCREASE.— The York- 
shire (Woollen District) Electric Tramways, Ltd., has applied for 
an order to increase the fares and charges for parcels, animals, 
goods, and minerals on the railways and tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.— The Eastern Telegraph Co. announces 
that owing to the accumulation of traffic caused by interruptions 
of main line cables, it cannot satisfactorily cope with the increasing 
number Of messages handed in by the public. The public is again 
urged to reduce the number and limit the length of telegrams as 
much as possible. 


Colombia.—The Council of Ministers has just approved 
terms of a contract for the installation of a wireless telegraph 
station in Puerto Velillo, or some other suitable point along the 
coast, to be of sufficient power to maintain communication day 
and night with the international station to be installed at Bogota 
by the Marconi Co. Тһе company is also to install a station in one 
of the islands of the archipelago of St. Andres and Providencia. 
The City Government of Cartagena has approved the contract for 
the installation of a modern telephone system in the city. In 
July, direct telephone service was established between Bogota and 
the port of La Donada. 

The Central and South American Cable Co. haa signed а contract 
with the Colombian Government, covering a term of 21 years, pro- 
viding for the establishing of a cable service between Colon and 
Cartagena, Colombia, 
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Norway.—A statistical report for 1917-18 has been 
published by the Norwegian Telegraph Administration. The 
number of telegrame sent in the year was 6,339,159, of which 
1,389,910 were foreign. The number of telephone conversations 
was 9,639,002, of which 173,858 were with Sweden and Denmark. 
Corresponding figures for the previous year were. 9,061,262 and 
177,217. Net receipts for the year were Kr. 18,795,958; working 
expenses, Kr. 15,182,699 ; and capital expenditure, Kr. 5,558,949.— 
Economic Review, 


Storm Damage.—One of the worst windstorms for many 
years swept over Canada on Saturday, and all telegraphic services 
are interrupted. , 

On Tuesday last a gale swept over most of England and the 
North of France. Telephone wires have suffered more than telegraph 
lines. South Wales and the West of England were cut off through 
the breakdown of the Bristol connections The Paris-London line 
was cut, but the newly constructed Brussels line survived. | 


South America.—BoLivia.—Six new lines are to Бе 
added to the telegraph system ; four are now under construction. 
A wireless telegraph station has been installed at Cobija to put 
the north-east in communication with other parts of the Republic 
and with offices in Brazil. The wireless service has been divided into 
three zones with oentral stations at Riberalta, Viacha, and Yacuiba. 


Telegraph Rates.—In a written reply to а question 
asked in Parliament, the P.M.G. stated that the rates for ordinary 
telegrams were not remunerative, and he saw no proapect of their 
being reduced. The increased rates for Preas telegrams of 1s. per 
60 words before 6 p.m. and 1s. per 80 words after 6 p.m., with 3d. 
for each additional copy, had been adopted and embodied in the 
Telegraph Act, 1915. These rates gwould come into effect on 
January Ist; their operation was postponed because it was 
thought undesirable to take any steps which might have restricted 
the dissemination of news during the period of the war. The 
amount by which the revenue from these rates would fall below 
that anticipated from the higher rates proposed by the Retrench- 
ment Committee, but not adopted, was approximately £180,000 per 

The Eastern Telegraph Co. announces that, from December 1st, 
reductions in tariff for telegrams over ita system to places in 
British Africa came into force, 


United States.—A new policy for control and develop- 
ment of wireless communications was laid before Congress on 
October 15th, by Secretary Daniels. It provides for maintenance 
of both naval and private stations, with the latter under control of a 
national wirelees commission, and proposes to open existing or new 
stations to general public correspondence at rates to be fixed by the 
Navy Department and Congress. General public trans-oceanic 
correspondence through naval stations would not be permitted, 
however, except during temporary suspension of private service. 
Private wireless stations would be licenced by the commission, and 
their corporate affairs, apparatus, operators and transmiasion rates 
would be under supervision of the commission, which would be 
composed of four members and a secretary appointed by the 
President, with representatives of the Navy, War, Commerce and 
Poet Office Departments. The secretary would be an active line 
officer of the Navy. The commission would be authorised to assist 
Americans in establishing wireless facilities with foreign countries, 
and to represent the Government in international wireless con- 
ferences. It also would attend board meetings of private companies. 
Under the Bill, aliens or alien interests could not obtain licences from 
the commission, and all officers and directorsof private wireless com- 
panies would have to be American citizens. A majority of stock 
of such companies also would have to be held by Americans. In 
presenting the Bill, Secretary Daniels struck out a provision in 
his previous tentative measure, providing for acquisition by the 
Navy of existing stations, or those under construction, and that 
giving the Navy Department exclusive control of all wireless 
operations in the future. Private wireleas companies would not be 
permitted to affiliate with submarine, cable, or land telegraph or 
telephone systems without consent of the national commission, 
and would not be permitted to operate in the Philippines or the 
Panama Canal zone.— 7. and T. Age. 


Wireless Telephony.— In connection with the Airco air 
services between London, Paris, and the Hague, a wireless tele- 
phone installation is to be fitted to the headquarters of the Aircraft 
Transport and Travel Co. at Westminster. It will thus be possible 
to communicate with machines while in flight, 


Wireless Time Signals.—An Admiralty Notice to 
Mariners, No. 1,993, cancelling the former Notice No. 1,264, pub- 
lished in the Lendun (a:ette, gives an up-to-date and complete list 
of all time signals issued by wireless stations throughout the world, 
and intended for use by ships at sea. The notice foreshadows an 
universal standardisation of signals, and a regularisation of the 
times at which stations transmit both time and weather bulletins. 


Wireless Railway Signals.—Signals operated by wire- 
less telegraphy are shortly to be tried by the French State 
railways. The apparatus, fixed to the ordinary signals, comes 
into operation as soon as the signal is placed at danger. If 
& train passes a signal thus set an alarm is rung in the 
engine cab. 'The decision to try these protective measures 
follows as & result of experiments that have been in progress 
for the last two years on the line between Paris and Nain- 
tenon. The cost of introducing the new system is estimated 
at 20 million francs, and the lines to be equipped include those 
in. the Paris area and the main lines from le Havre, Dieppe, 
Cherbourg, Brest, and Bordeaux. 


“CONTRACTS OPEN AND CLOSED. . 

parent he end of the indicates 

„ 3 REN. in w e “ Official 
— Notice” appeared.) P dd. 


OPEN. 


Australia.—SypnNry.—City Council. January 5th, 1920. 
Electric Lighting Department. Outdoor н.т. switchgear (specifica- 
tion 566) ; air-brake switches (specification 565). Electric Lighting 
Department, Town Hall.— Tenders. ER 

January 14th, 1920. N.S.W. Railways and Tramways Depart- 
ment. 70 3-phase induction motors for terminal wheat elevator. 

January 19th, 1920. Sub-station equipment (except power 
transformers) Contract No. 558.“ 2: | ME 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) "ww 


Belfast. — December 22nd. Electricity Department. 
Steam, water and other pipework for the New Harbour power 
station. (November 28th.) 1 F 


Belglum.— December 16th. The municipal authorities 
of St. Gilles, Brussels, are inviting tenders for the supply. of a 
1,000-H.P. generating set, comprising, engine and continuous- 
current dynamo. Tenders are to be sent to, and particùlars obtained 
from, the Hotel Communal, St. Gilles, Brussels. 


Bolton.—December 10th. Electricity Committee. E. H. v. 
switchgear for the Back-o'th'-Bank generating station. (November 
2186.) 55 Е аке | 


Bournemouth.—December 15th. Tramways Committee. 
20 bogie electric tramcars. Mr. J. Bulfin, General Manager. 
Tramways Office, Lansdowne Crescent. _ eo 


Dublin. December 10th. 12 months’ supply of electrical 
supplies. Mr. N. Proud, Secretary, Port and Docks Office, Wésttmore- 
land Street, Dublin. 2 2 


Govan (Glasgow). — December 30th. Clyde Navigation 
Trustees. Electrically-driven de-watering pumps for Nos. 1,2 and 3 
Graving Docks, Govan. W. Bridges & Go., Engineers, 3, Salters 
Hall Court, London, E.C. 4. . | 2 7 g 


London.—L.C.C. December 9th. Overhead electrical 
equipment, low-tension cable, and laying stoneware ducts, &c., in 
connection with the construction of the Lee and Eltham tramway. 
(November 14th.) 


Londonderry.—December 18th. Electricity Department. 
Two, 500-Kw. rotary converters with transformers, E. H. T. cubicles 
with switchgear, L.T. D.C. panels, cables, &с. (November 218t.), 


Manchester.—December 9th. Tramways Committee. 
(a) Electric tramcar bodies; (^) tramway rail bonds (copper). Mr. 
J. M. McElroy, General Manager. 


South África,.—JOoHANNESBURG.—January 8th.’ Muni- 
cipal Council. Copper wire, cable insulators and steel poles 
(Contract No. 548). Specification from Town Clerk, Municipal 
Offices, Johanneaburg.— B. of T. Journal. E^" 


eet 


D 7 


a 


- es) 


Tipperary.— December 18th. B.of G. Electric genera- 
ting plant, comprising: suction gas engine, suction gas-making 
plant, dynamo, &c, (See this issue.) t OMM 


* 


*А copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


Foal” 


CLOSED. 


Australia, — P.M.G.’s Department. 
Supply of cable to the various states :— 
Western Electric Co. (Aust.), Ltd.— £17,940. 
Horrocks Roxburgh (Pty.), Ltd.—£1,867. 
В.І. & Helsby Cables, Ltd.—£1,898. 
W. Т. Henley's Telegraph Works Co., Ltd.— 3, 881. 
Callender's Cable & Construction Co., Ltd.—#£6,471. 
Laurence & Hanson Electrical Co., Ltd.— I, 881. 
N. Guthridge, Ltd.— £502. 
Siemens Bros. Dynamo Works Co., Ltd.— £6,027. 
—Industrial Australian and Mining Standard. 


SYDNEY.—City Council. Recommended :— 
шаш wires and cables.—W.T. Henley's Telegraph Works Co., Ltd., 
£1,498. ` | 
Consumers’ meters, £18,581.—British Westinghouse E. & M. Co., Ltd. . 
1,000 a.c. consumers’ meters, £1,900.—Edison Swan Electric Co., Ltd. 


MELBOURNE.—City Council. Accepted :— | 


1,900 yd. lead-covered л.с. cables, 21,122. — W. T. Henley's Telegraph 
orks Co., Ltd. 
48,660 yd. lead-covered p.c. cables, £18,828.— B.I. & Helsby Cables, Ltd. 


PERTH (W.A.).— T.C. Gas and Electricity Department. Accepted : 


Two 500-K. v. A., three-phase, 6,000/440/250-v., oil-insulated, self-cooling trans- 
formers, £1,924.— Unbehaun & Johnstone, Ltd. (fer Johnson ES Phillips). 


| Commonwealth. 


————[1-à— Es 
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Glasgow.—Tramways Committee. Certain contracts for 
departmental stores have been renewed for а further period of six 
months. _ | 

Tramways Committee :— 
Economiser parta.— The Clay Cross Co., Ltd 


Special track work.—The United States Steel Products Co., Ltd. 
Resistances.—British Westinghouse E.M. Co., Ltd. (amended offer). 


Kettering.—U.D.C. Electricity Works :— 


Tenders for a 1,150-xw. geared turbo p.c. generator, with condenser plant, 
were received from the following : British Thomson-Houston Co. ; 
Бошан Electric Co. ; Daniel Adamson & Co., Ltd. ; and C. A. Parsons 
and Co., Lta. The tender of Messrs. C. A. Parsons & Co., Ltd., at 
418,000, was provisionally accepted, it being the lowesttender. Guaran- 
teed steam consumption per xw.-hour, 12:8 lb. 


London. — HaAckNxv.— Electricity Committee. Recom- 
mended :— 


Two 1,000-xw. La Coeur motor converters and starting gear, £11,500.— 
Bruce Peebles & Co., Ltd. 


HAMMERSMITH.—Eleotricity Committee. Recommended :— 


Steel girders in connection with the new boiler foundations.—Foster Соп: 
struction Co., Ltd., £63 


Hopper and chute in connection with the powdered fuel plant :— 


„ £s e TET 8 zi dà 2151 
oster Constrn. Co., Ltd. (including fixing) (recom.) .. 25 153 
Baldwins, Ltd. ja m vs д! X i ! ss Ки 165 
Brown, Lennox & co. Se se 2 m ae T" 184 
Valves for steam ranges, one 7-in. and two 12-in. valves :— 
Shaw, Son & Greenhalgh .. (recom.) £199 
J. Hopkinson & Co. e Ае s 8 т es 210 
Cockburns, Ltd. .. EN Кр 219 


One z. in. electrio drilling machine, £37.—Consolidated Pneumatic Tool Co. 


Isolating switchboerds in connection with the stand-by supply to 
the Osram Robertson Lamp Works :— 


Park Royal Eng. Works (recommended) .. 299 

Switchgear & Cowans.. vi ee m - р 145 

G.E. Co., Lad. .. ds . es sa is ss 168 
L.T. section pillars :— 

Siemens Bros. & Co., Ltd. .. (recommended) E47 
Transformers :— | Three Six Eight Four 


850xw. 100 Kw. 200 KW. 250 xw. 


Brit. Elee. Transfmr. Co., Ld. ( ) 328 1.886 2.356 1,592 
mr. . recom. А 9 

Johnson & Phillips, Ltd. .. °.. 845 1.104 2456 1,664 
Ferranti, Ltd. .. vs ee КА ст 408 1,819 9,916 1,786 
Brush Elec. Eng. Co., Ltd. 890 1,279 2,800 1,610 


a 12100amp. 12 250 amp. 
5 : per panel. per panel. 
rk B l W s. s recom. © £30 

Edison Swan. né з VE d А М ji P 221 82 

lle & co ' 86 46 
Switchgear & Cowans 85 86 46 
Ferguson, Pailin, Ltd. 41 44 
Electrical Apparatus Co. .. 25 46 50 
New Switchgear & Construction Co. 59 60 
Metropolitan. Vickers Co. .. 64 65 
G. E. Co. 78 16 
Siemens Bros. & Со... 85 98 


1,000 yd., 25 E. H. T.; 250 yd., 075 x 075 '15 E. H. T. twin; 1,000 
yd., 2 L. T. cable — 


Western Electric Co. (recom.) we .. &1,820 
Johnson & Phillips, Ltd. a.. .. 1,649 
Pirelli Cable Co., Ltd. .. 2% dts - x is 1,553 
Henley's Telegraph Works Co., Ltd. z si - 1,554 
Callender's Cable & Construction Co., Ltd. .. E ex 1,571 
W. T. Glover & Co., Ltd. oe oe ee ee ee exe 1,595 
Union Cable Co., Ltd. ee eo ee ee ee ee 1,597 
Siemens Bros. & Co., Ltd... ia zs af 4 се 1,605 
Enfield Ediswan Cable Co., Ltd.. T - AS 1,612 
B.I. & Helsby Cables, Ltd. А vs 1,641 
Macintosh Cable Co., Ltd. #6 1,660 
(2-5 Extra for facing 
Steam piping :— and recessing flanges. 
Millwall Engineering Co. 41,908 x" ЛА — 
Ј. Spencer.. ee ee ee ee 1,250 ee ee £10 
AS EM & Co. К v m 1.078 .. 48 
оп 0.. Ltd. (recom. .. 1,080 es . 28 
Bsboock & Wilcox, Ltd.“ : .. . 100 .. .. X 
Stewart & Lloyds* Šó 879* ... 22* 


*Does not include erection. 


Salford. — Tramways Committee: 
72 Ei steel pinion wheels, £85.—British Hele-Shaw Patent Clutch Co., 


94 British steel gear wheels, £233.—A. Wiseman, Ltd. 
60 steel tires, £372.—Hadfields, Ltd. 
Electricity Committee :— 


Two 800-x.v.a., three-phase transformers, complete in sheet-iron tank, 
mounted on rollers, £958; one 500-K.v.a., three-phase do., £693.—Met- 
tropolitan-Vickers Electrical Co., Ltd. 


Stoke-on-Trent,—Electricity Committee. Accepted :— 
Davenport Engineering Co., Ltd.—T wo cooling towers, £9,576. 


New Conveyor Co., Ltd.—Extension of conveyor and elevator plant at 
central power house, £9,718. 


Walthamstow.—E.C. Recommended .— 


One 3,800-x w. Ljungstrim turbo.alternator, with condensing pnt and steel 
platform, £28,300.—Brush Electrical Engineering Co., Lid. 
E. H. T. SWitchgear, £718.—British Thomson: Houston Со., Ltd. 


FORTHCOMING EVENTS. 


Вані Wallahs' Society.—Friday, December Sth. At the Cannon Street 
Hotel. Smoking concert. -——— " 
unio stitation of ineers.—Friday, December 5th. At 89, Victoria 

a юг танча 1. At or Ensi Paper on Some Notes on k. u. T. Switchgear, 

by Mr. E. F. Hetherington. 

(North-Eastern Section).—Tuesday, December 9th. At 7.15 p.m. At 
the Armstrong College, Newcastle. Paper on '' Design and Construction of 
Polyphase Induction Motors,“ by Mr. 8. H. Moore. 

Technical Inspection Association.—Friday, December 5th. At the Royal 
Society of Arts, John Street, Adelphi, W.C. At7.80 p.m. Paper on Inspec- 
tion and Testing of Materials,“ by Mr. R. D. Summerfield and Mr. H. J. 
Davey. А 

Salford Technical and eering Association.—Saturday, December 6th. 

А8 p.m. Visit to the Grain Elevator, Manchester Ship Canal, No. 9 Dock. 

At 6 p.m. At the Royal Technical Institute. Annual general meeting. 

Chief Technical Assistants’ Association.— Saturday, December 6th. At 

8p.m. At Anderton’s Hotel, Fleet Street, E.C. Discussion on Improving 
the Thermal Efficiency of Generating Stations," to be opened by Mr. H. F.J. 
Thompson. 

tution of Mechanical Engineers (Graduates’ Section). — Monday, 
December 8th, At Gt. Wap street, S. W. At b p.m. Paper on Large 
Boiler Units,“ by Mr. R. J. Glinn. 

tion of Engineers. in Cha е. — Wednesday, December 10th. At 
7.80 p.m. At Bt. Bride's Institute, Bride Lane, E.C. Paper on Industrial 
Reconstruction,“ by Dr. H. 8. Hele- Shaw. 


. Royal Society of Arts.— Wednesday, December 10th. At John Street, Adelphi, 
W. C 


At 4.50 p. m. Trueman Wood lecture on Some Possible Sources of 
Energy,” by Sir Oliver Lodge, F. R. S. 


tion of Electrical Engineers.—Thuraday, December lith. At the 
Institution of Civil Engineers, Gt. George Street, B. W. At6 p.m. Paper 
on “Scientific Works Management," by Mr. J. M. 8cott-Maxwell. 


(Students' Section).—Friday, December 5th. At the City and Guilds 
Technical College, Leonard Street, Finsbury, Е.С. At 7 p.m. Paper on 
‘‘Thermionic Magniners, by Mr. Н. M. Barlow. 


(North-Eastern Centre).—Monday, December 8th. At the Armstrong 
College, Newcastle-on-Tyne. At 7.15 p.m. Ordinary meeting. 


(North-Midland Centre).—Tuesday, December 9th. At the Midland 
Hotel, Bradford. At7p.m. Discussion on The Linking-up Report,“ to 
be opened by Mr. T. Roles. 


(Scottish Centre.)—Tuesday, December 9th. At 207, Bath Street, 
Glasgow. At 7.80 p.m. Paper on “Scientific Works Management,“ by Mr. 
J. M. Scott-Maxwell. 


Society of Technical Engineers (Woolwich Branch).—Friday, December 

12th. At the Royal Oak Hotel, Woolwich. At 7 p.m. Paper on ''The 

Proper Position of the Engineer in Political and Industrial Circles,” by 
Mr. E. С. de Segundo. 


NOTES. 


Northampton Polytechnic Institute. — The annual 
prize distribution and students' conversazione will be held to-night 
(Friday), December 5th, at 7.30 o'clock. Tbe Marquis of North- 
ampton will distribute the prizes and certificates. The conversa- 
zione will be continued to-morrow night. 


Inquiries. — Makers of plant and instruments for the 
repair and testing of magnetos are asked for, and of a square hall 
lantern, built on the knock-down " principle. 


Appointments Vacant.—Technical assistant, £110 + 20 
per cent. + £90, for the Barrow-in-Furness Corporation Electricity 
Department ; assistant draughtsman, for the Hackney B.C. Elec- 
tricity Department ; shift engineer, for the Rawtenstall Corporation 
Electricity Department ; assistant in the Electrical Engineering 
Department (£250 to £370), for the Sunderland Technical College; 
senior lecturer and demonstrator in Electrical Engineering (£350), 
for the Armstrong College, Newcastle-on-Tyne; shift engin 
(2240), for the Wolverhampton Corporation Electrical Engineering 
Department; assistant shift engineer (80s. 9d.) for the Bury 
Corporation Electricity Works; installation engineer (£250), 
wireman, for the Walsal Borough Electric Supply Department ; 
second assistant to mains superintendent (£258), for the Edin- 
burgh Corporation Electricity Supply Department; telegraph 
foremen (£372), for the Government of the Gold Coast. (See our 
advertisement pages to-day.) 


The Taxation of Road Vehicles.—The Ministry of 
Transport announces the formation of & Committee to consider and 
report to the Minister upon the question of taxation of, and regula- 
tions affecting, road vehicles. The chairman is Sir Henry 
Maybury, Director-General of Roads, Ministry of Transport. 


Safety First.—At the Roads Transport Congress, Mr. 
Н. E. Blain read a paper on the Safety First scheme, in the 
course of which he said that one firm had reduced its first-aid costa 
from £1,300 to £600, and another had reduced its accident pay - 
ments by over £50,000 per annum. The number of accidents in 
connection with ths London General Omnibus Co.’s operations had 
been reduced from 22 per 100,000 miles run in 1916 to 17 in 1917, 
and to 14 in 1918. 


The New Award to Engineers.—Hackney B.C. Elec- 
tricity Committee recommends that those men employed in and 
about the electricity undertaking who are now receiving 28s. td. 
per week as war wage, plus 124 per cent. per week on total 
earnings, shall receive an advance of 5s. per week on war wage. 
and that the technical engineering staff who are now receiving 
20 per cent. on salary, plus £90 per annum, shall also receive an 
equivalent advance—namely, £14 12s, 6d.—on the sum of £90 per 
annum. 


a 
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Union Rates 7— The following extract from John Bull 
throws an amusing light upon the principles and practice of 
the Electrical Trades Union: — The Electrical Trades Union 
have removed from 76, Gray's Inn Road to larger premises, 
and thereby hangs a tale. The Union had their new place 
wired by some of their own members, who charged Js. an 
hour for the work, simply because the Union had advised 
them not to go to a job for less; in fact, an offered job had 
been refused on that very score. But the Union flatly refused 
to pay the 3s. an hour, their own stipulated rate, so the men 
posted а notice on the door that they had a grievance. l'or 
that action they were dismissed from the Union, and, by way 
of getting level, they pulled out all the work they had done. 
It is an instructive story of Trade Unionism, and more will 
probably be heard of it. 


Fuel Economy.— There appears to be some uncertainty as 
to the exact etfect of the removal of the restrictions on the 
use of electricity and gas. We understand the position is that 
the restrictions provided by the Household I uei and Lighting 
Order are all removed, and the use of signs and outside light- 
ing is permitted, but the Coal Controller reserves the right to 
call for returns if deemed necessary, and may also nnpose 
local or partial restrictions ш cases where the supplier may 
be ш dinicuiues in regard to Iuei. 

The Nationat Gas Council states that the public must not 
expect à reduction ш the charges lor gas of lud. per 4, 000 cu. 
it., and Mr. H. р. renwick, chairman of the Provincial Elec- 
trical Supply Committee, says that any lnmediate reduction 
in the price of electricity 1s out of tne question, the cost oi 
coal оешь ошу one оё шапу пеш», аца ше exisung stocks 01 
coal bought av high prices having to be used up first. No 
reduction in the price of gas or electricity will take place 
until the next quarter. "NE 

Ihe Coal (Ьуз Mouth) Prices Order and Direction, 1919, 
dated November 20th, provides that where coal 15 delivered to 
a gas Or eiectricity undertaking ше latter шау, waen paying 
wnerefor, give а certincate voar à proportion or the sald coal 
wil De used lor making gas or electricity lor domestic or 
household purposes and shall ш that case be entitled to deduct 
ven ahiunys per ton from the price in respect of such pro- 
portion. 


„Truth“ on Mansfield Meanness.—We cull the fol- 
lowing шош sruth tor Noveiuper хош: in my reference 
last месх to ше prosecution or the late chief cierk of the 
Tlectricity Vepartinent of the Mansueld Corporation 1 barely 
ша justice vo the meanness of the Corporation, not tO men- 
won its snort-süghbedness, ш 1egard to the salary paid ine 
Holder UL wus icspunsibue post. Anis position 18 now Neid by 
a widow 1айу. due has entire control of the ошсе, is respon- 
мре Lor иш DOORS, Weber readings, Wages und stores, anu Das 
ше hanuung oL a4U,UUU a yeas. Por this she recelves the 
inagniucenv salary OI &140 а year. It was she who discovered 
tne deiaicauons ul ше late cierk, and her position was made 
a permanent one in July, out wnen she appued last week for 
an increase of sulary the appucation was reiused. What have 
the Labour representatives on the Council to say about this 
sweating of tneir oflicials? '' 

Barrow Electricity Staff.— The Borough Engineer re- 
ported tnat it would ve necessary to have increases of stall 
at the Corporation electricity works, and he also suggested 
that us 1t might be some time before a tixed scale of 


salaries was agreed upon, the following increases should be 


granted as a temporary measure to the members of the 
technical staff from January lst next, and that the fixing of 
a scale of salaries for the various ИГҮ d be deleri 
and the payment of the award W. A. or any variation 
which might be made by the Ministry of Labour should be 
sanctioned, namely :— 


Works DEPARTMENI. Present Proposed 


Salary. Salary. 


Works Superintendent ase <i т" sie .. £210 £250 
Assistant Works Superintendent or Senior Charge 

Engineer гае sei 955 a 983 m ex £130 £150 
Constructional Assistant bes T я a vss £117 £150 
Charge Engineers (three) Е es T" T" £104 £130 
Junior Charge Engineer (one) сх ius i» m &91 £120 

Mains DEPARTMENT. 

Mains Superintendent au > wes is ай £210 £250 
Assistant Mains Superintendent . - ET iv £120 — £150 
Meter Tester sh E sii Los ais abe 4115 2145 


Consumers’ DEPARTMENT. 

Consumers' Engineer vis se 218 iss T £183 2215 

The electrical engineer also reported that to keep up with 
the work which is now having to be dealt with, and to reduce 
the amount of overtime which is being worked by some 
members of the staff, it is necessary that two additional 
technical assistants should be appointed, one in the mains 
department and one in the consumers' department, and 


suggested that the commencing salary in each of these cases 


should be £110 per annum, plus 20 per cent., plus £90. 

It was resolved that the report and suggestions of the elec- 
trical engineer be approved, and be referred to the chairman 
of standing committees sub-committee for consideration and 
report. 'The engineer further reported on the difficulty of 
obtaining and retaining skilled men, due to the difficulty of 
getting house accommodation in the borough except.by pur- 
chase, and it was decided that the town clerk should report 
on whether the committee could make any advance to the 
men in its service who wished to purchase under the Small 
Dwellings Acquisition Act. 


Code Telegraphic Addresses.—The decision regarding 
payment for registration of code addresses in America, which 
formed the subject of an article on page 677 of our issue of 
November 28th last, has been altered in so far that reversible 
registrations are cut out entirely and will not be regi 
The respective correspondents in either country will have to 
arrange, if possible, to record the same local addresses in 
the States at an annual charge of $2.50 p. a. and in this 
country free with the telegraph companies or with the General 
Post Office at £1 Is. р.а. The position in Canada is still 
being considered. 


Royal Engineers Volunteers. — The London Army Troops 
Companies have ceased to exist, as under War Office instruc- 
tions all non-commissioned ошсегз and men were discharged 
on deplemper ЖШ. ‘Lhe otncers, with the exception of the 
cominanaing officer, relinquished their commissions on Ucto- 
ber Lith. ‘Lhe О.О. is now the sole official representative of 
ше corps. It is expected that there wii pe a oalance ol the 
iunds avullable for charitabie purposes. 


Society of Technical Engineers.—On Tuesday evening 
à uaa meeung OL the Soucn-mastern District was neld at the 
Central Hau, westuunsver, and was well attended; Dr. J. P. 
Crowley presided, and Mr. C. Н. Wordingham, G. B. H., gave 
an address. He pointed out that the [nstitution of Electrical 
Engineers had recognised the Electrical Power Engineers 
association as the protective association tor power-station 
engineers, but many or its members diu not come under that 
neading; the Institution could not approach the Society ot 
Technical Engineers, because the latter was not mainly an 
electrical body, and he was therefore speaking purely in his 
private capacity. ‘Lhere was nowadays à strong tendency 10. 
wards the association of those with common interests, and 
the main object of that Association was to enable force to be 
employed; tne use ot force was essentially regrettapie, but 
unlortunately it was often indispensable. Associations ol 
employers and workmen were already in existence, and were 
represented on the Whitley Councils, but the technical men 
were left out of consideration, and the only way for them to 
compel recognition was by combination in large numbers. 
The great engineering institutions had other functions to per- 
form, and this association was complementary to Шеш; it 
would not in any way encroach upon the activities of the 
institutions. Whilst adheruzg stricuy to the role of a pro- 
tective association, they should endeavour to work hand in 
hand with the professional institutions; this would add to 
their prestige and influence, and the benetits would be mutual. 
Everyone eligible should be enrolled, including engineers of 
the highest standing; care should be taken to ensure that the 
members were drawn from the right sources—mere numbers 
without quality would result in weakness. No man was 80 
well adapted ior administrative posts as the engineer, and he 
looked forward to the time when engineers would take a much 
larger share in working out tbe fortunes of the country; in 
the future this society would play a great part in the national 
organisation. 

The Chairman drew attention to the value of Mr. Wording- 
ham's recognition and approval, and pointed out that there" 
was a tendency towards the nationalisation or control of in- 
dustry; in private employ it was possible to rise to the highest 
posts, but under the State or municipality the engineer be- 
came subordinate to the politician and the ballot-box, and 
only numbers could avail to exert political pressure. The con- 
stitution of the society was now complete and ready for sub- 
mission to the members. 

Mr. H. J. Ping, chairman of the N.E. Section, moved a 
vote of thanks to Mr. Wordingham, and Mr. C. T. Allan, 
chairman of the Cardiff Section, seconded; Mr. Wordingham 
briefly responded, and afterwards the Chairman invited ques- 
tions, which with the answers occupied & considerable time. 


Hackney Electric Rifle Club. — The annual concert 
and distribution of prizes in connection with the above club 
was held in the Hackney Town Hall on November 28th, when 
the chair was occupied by the Mayor of Hackney (Mr. Alfred 
Payne, J.P.). A very good musical programme had been ar- 
ranged under the direction of Mr. Fred Heathman (chief clerk 
of the electricity department). Midway through the proceed- 
ings appropriate speeches were made by the Mayor and his 
supporters, and as a mark of respect to the six employés who 
had given their lives for their country in the war, the whole 
assemblage rose to pay silent homage to their memory. The 
prizes were then distributed by the Mayor to the successful 
members, the May Cup and championship being won by Mr. 
A. G. Hilling, and the Mayor's Cup by Mr. H. Pratchett. 
The John Bull Cup fell to Mr. C. Turner, the Robinson Cup 
to Mr. R. W. Rolfe, the Smith Trophy to Mr. A. G. Hilling, 
and the Bottomlev Shield to Mr. E. Mathews. Mr. L. L. 
Robinson, borough electrical engineer, then presented to the 
hard-working and enthusiastic secretary, Mr E. Mathews, a 
handsome glass flower vase. 


Electrically-welded Ships.— There was recently launched 
at Caen the first electrically-welded ship to be built in France. 
This vessel, which will serve as a floating workshop for the 
Société Soudure Electrique Francaise, is 20 m. long, 4 m. beam, 
and 2:3 m. draught. It will be electrically equipped, and be driven 
by а 35-H.P. motor. | | 
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. Institution and Lecture Notes.—Institution of Electrical 
Engineers.—The inaugural meeting of Liverpool Sub-Centre was 
held et the University on November 21st. Mr. J. A. Robertson, 
chairman of the N.-W. Centre, was in the chair, and was 
supported by Prof. E. W. Marchant, Mr. H. Dickinson, Dr. W. 
Oramp, Mr. B. Welbourn, Mr. A. G. Ellis, N.-W. Centre, hon. 
secretary, and Mr. A. L. Green, N.-W. Centre, assistant secretary. 
The meeting was attended by about 60 members and non-members 
of the I. E. E. Mr. Robertson made opening remarks on the 
desirability of forming а Sub-Centre in Liverpool, as had recently 
been done in Preston with considerable success. A resolution, 
proposed by Mr. Nesbitt and seconded by Mr. Diokinson, “ That this 
meeting resolves to form a local Sub-Centre of the I.E E. in 
Liverpool," was unanimously carried. A Provisional Committee 
consisting of 15 members, was elected to hold office until the, 
end of the present session, oonsisting of the following :— 
Chairman: Prof. E. W. Marchant.  Vice-chairman : Mr. 
Dickinson. Hon. Secretary : Mr. O. C. Waygood. Members : Colonel 
Bates, Messrs. Clothier, Hollingsworth, Lang, Nesbitt, Welbourn. 
Associate Members: Messrs. Bailes. Hamilton, Harrison. Hawkins, 
Macdonald, and Spencer. 

A meeting was subsequently held of those members of the Pro- 
visional Committee who were present, with Dr. Marchant in the 
chair. It was decided that the meetings of the Liverpool Sub- 
Centres be held on Monday evenings at 6.30 p.m., and that the 
first meeting be held on Monday, January 19th, at which it was 
suggested that Dr. Marchant should give the address. 

At & meeting of the NoRTH-ÉASTERN CENTRE on November 
21th, Mr. W. D. Owen gave a lecture on Wireless Telegraphy in 
the Mercantile Marine.” 

The next WIRELESS SECTIONAL meeting will be held at 
the Institution of Civil Engineers, at 6 p.m., on December 17th. 
(Light refreshments at 5.30 pm.) Prof. G. W. O. Howe, D Sc., 
will read a paper on High-Frequency Resistance of Wires and 
Coils.“ | 

A meeting of the WESTERN CENTRE was held at Bristol on 
Monday evening last. Mr. Arthur Ellis presided, and announced 
that the Council was considering a suggestion from the Western 
Centre of holding à summer meeting in the Western District. He 
urged the members to do their utmost to make the proposed 
meeting a suocess. Mr. W. A. Chamen (engineer and general 
manager, South Wales Power Co., Ltd.) gave an address on The 
Financial Side of Electricity Supply," and his defence of the 
financial results obtained by power companies, as compared with 
municipalities, gave rise toa very keen and interesting discussion. 

- illuminating Engineering Society.—At the first meeting of the 
session on November 26th, a report was presented by the Com- 
mittee on Progress in Lamps and Lighting Appliances, which 
stated that the supply of metal-filament lamps was rapidly 
approaching the normal, and that the production of lamps in this 
country was approximately equal to the conaumption, though 
makers had not been able to accumulate stocks. A certain number 
of glass bulbs had still to be imported, but in. the near future the 
whole demand for glass and bulbs would be met by internal pro- 
duction. Adequate supplies of argon were now available. The 
supply of English glubes for use with gas-filled lamps was entirely 
inadequate, and a number had to be imported. There was a 
scarcity of suitable fittings for use with gas-filled lamps of the 
* smaller sizes now available for shop-window lighting, &c. 

. An. exhibit of Poiutolite lamps was demonstrated by Mr. P. 
Freedman, of the Ediswan Laboratory. These lamps are now 
made in sizes from 30 С.Р, to 4.000 C.P., the latter being a new 
development. Since their introduction four years ago, various 
improvements have been made in their construction, and others are 
in prospect. Mr. H. T. Harrison showed & new form of illumina- 
tion photometer. 

On Tuesday last week, Mr. A. P. Trotter, president, gave an 
interesting address on the work of Lambert, who was born in 1728, 
and contributed very important work to the development of 
воіецсе, including the art of photometry; he was the author of 
the Lambert cosine law. 


Royal Society.—A Royal Medal has been awarded to Mr. J. H. 
Jeans, F.R.S., for his researches in applied mathematics. and the 
Hughes medal to Dr. C. Chree, F. R. S., for his researches in 
terrestrial magnetism. On December Ist, Prof. Sir J. J. Thomson, 
O. M., was elected president. 

At a meeting of the CHINA SOCIETY, held at the School of 
Óriental Studies, on Monday, November 27th, Prof. Middleton 
Smith, of Hong-Kong, read a paper on Industrial Changes in 
China.“ The Chinese Minister, who presided, hoped to see greater 
co-operation in the future between Great Britain and China. 

Royal institution of Great Britain.—The course of Christmas 
lectures for a juvenile audience will be delivered by Prof. W. H. 
Bragg, F. R. S., on The World of Sound." The lectures will take 
place on December 30th and January Ist, 3rd, 6th, *th and 10th, at 
3 o'clock. 

Societe des Ingenieurs Civils de France.—The inaugural 
meeting of the British Section of the Société took place last week ; 
Mr. C. H. Wordingham presided, and Mr. T. J. Guéritte, president 
for the first session, delivered an address. 


Edinburgh Electrical Society.—At the first regular meeting | 


held on Wednesday, November 26th, office bearers for the current 
session were elected, and a constitution wai approved. It was decided 
to adopt the designation The Edinburgh Electrical Society," in 
place of " The Edinburgh Electrio Club," under which name 
the preliminary notices were sent out. Mr. W. S. Johnson, 17, 
Comely Bank Street, Edinburgh, was appointed hon. secretary and 
treasurer, and over 100 members were enrolled. The next meeting 
of the society will be held on Wednesday, December 10th, in the 


Philosophical Institution, 4, Queen Street, Edinburgh, when a 
paper will be read by Mr. James Walker on "The Repair and 
Maintenance of А.С. and D.O. Machines," with lantern illus- 
trations. | 


Aeroplanes and Hydro-Electrics.—The Economic Review 
quotes Stockholms Dagblad of November 9th, stating that the 
Water-Power Board wishes to institute an air-service in Lapland 
between Porjus and the dam in process of construction where the 
Suorvajaure joins the Lule River. There is no other means of 
communication between the two places, and it is estimated that an 
aerial service would effect a saving of Kr. 90,000. As the cost of 
the journey there and back every other day is estimated at 
Kr. 140,000 per annum, a request for a Government grant for the 
remaining Kr. 50,000 has been made. 


OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—A South African 
contemporary states that Mr. B. Sankey, M. I. E. E., electrical 
engineer to the Municipality of Port Elizabeth, has been ap- 
pointed electrical engineer to the Johannesburg Municipality. 

Mr. J. Town ey, the deputy electrical engineer to the 
Barnsley Corporation (who is leaving that position to take a 
similar position under the Sunderland Corporation), has been 
presented with a leather travelling case as a mark of the 
esteem with which he has been held by his colleagues in 
the electricity department. Mrs. Townley was also made 
the recipient of u set of silver serviette rings. Major Barker, 
the borough electrical engineer, made the presentation at a 
recent smoking concert of the employés. 

On November 25th, Mr. S. HiGH, mains foreman of the 
Birmingham electric supply departinent, Was. the recipient 
of a gold watch, suitably inscribed, from his colleagues of 
the department, on bis leaving to take up an appointment 
with the Manchester electric supply undertaking as ussistant 
in the mains department. Mr. High had completed eight 
vears' service. "The presentation was made by Mr. W. E. 
Groves, mains engineer. d: 


General.—The committee which recently heard evidence 
respecting the claims set up by those who had to do with 
the introduction and development of tanks for use in the 
late war, made no grant in the case of Col. R. E. Crompron 
and Mr. Le Gros. Their reference to the services of these 
gentlemen reads :— 

These claimants were employed for some six months as consulting en 
neers to the D. N. C. Committe at а substantial agreed remuneration. 
discharge of their duties they worked loyally and very hard, and no aout 
supplied the committee with useful data and sound ‘advice. But they did 
not, in the result, invent or discover the special features subsequently іпсог- 
porated in the tanks, and we cannot consider their services as of such an 
exceptional or extraordinary character as could alone justify an award in 
uddition to their agreed salaries. 

Colonel Sir Buys WituiaMs has resigned the office of Par- 
hamentary Secretary to the Ministry ot Transport. 

We regret to learn that Dr. C. R. C. Lyster has had to 
retire from his work in the X-ray laboratories of the Middlesex 
Hospital, as he is now incapacitated by the paralysing effects 
of frequent exposure to the ravs. According to the daily 
Press he contracted X-ray dermatitis some years ago. It 
affected his hands, and repeated operations were performed, 
but though he lost first one finger and then another, he 
continued his research. 

Major J. E. Dunnino, D.S.O., and Mr. J. Pepriatt, the 
general manager in Buenos Aires, have been оше direc- 
tors of the Anglo-Argentine Trainways Co., 

With reference to the note on p. 694 of a last issue 
reproduced from Indian Engineering, our contemporary cor- 
rects its statement by saying that Mr. F. E. Bull and Mr. 
J. W. Meares are to be joint chief engineers of the Hydro- 
Electric Survey mentioned. 

The Morning Post says that Major (temporary Lieut.-Col.) 
S. C. Wace, R.M.A., Communications Division, Admiralty, 
has been appointed as head of the Wireless Telegraphy Board 
jin succession to Capt. A. Slee, R.N. 

Colonel W. A. WADHAM, the Mavor, has been re-elected 
chairman of the Barrow Corporation Electricity Committee 
and Councillor A. BARRIE vice-chairman. 

According to the S.A. Mining and Enginzering Journal, 
Mr. A. E. SimmMonps, of Messrs. Belliss & Morcom, Ltd., 
Birmingham, has been on a visit to the Rand. 

Hammersmith B.C, Electricity Committee has appointed 
Alderman JOHNSON chairman, and Councillor BEDFORD vice- 
chairman, for the ensuing year. 

Alderman W. BhRUcE has resigned the chairmanship of the 
Sunderland Electricity Committee owing to continued ill- 
health, and Councillor R. J. Wilson, the vice-chairman, hae 
been appointed chairman, with Councillor T. Speeding 88 
vice-chairman. 

Мг. Н. G. №. Hastett, Chief London representative for 
Messrs. Shenton & Co., Ltd., and Mr. E. G. Kennicorr 
CaLDER, South of England representative for the same, have 
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resigned their positions and have ТРЕ Messrs. Haslett, 
‘Calder,’ Saxby & Co., manufacturers’ agents and electrical 
‘factors, 63, Queen Victoria Street, E.C. 4, the former as sales 
manager and the latter as sales engineer. 


Obituary.— DR. JanGras.—A Daily Chronicle correspondent 

‘at: Paris reported on Monday that a French doctor and X-ray 
speciahst пареа Dr. Jangeas, assistant chief of the Radio- 
graphic Laboratory at the St. Antoine Hospital, had met with 
w fatal accident while carrying out radiographic experiments. 
Dr. Jangeas was preparing apparatus at the American hos- 
pital at Neuilly to radiograph several patients when, through 
some oversight on his part, he received a shock. He died 
almost immediately. He was 39 years of age. 
MR. THOMAS FLETCHER.—We regret to have to announce the 
death, which occurred on November 96th. of Mr. Thomas 
Fletcher, a well-known figure in the telephone and telegraph 
world. Mr. Fletcher, who was born in Londoh in 1549, com- 
menced his business career with a London architect, but in 
1868 he entered the engineering department of the United 
‘Kingdom Telegraph Co., with whom he stayed until 1870, 
‘when he entered the service of Henlevs, the well-known tele- 
graph contractors. In 1873 he accepted an offer made by Sir 
William Thomson (later Lord Kelvin) to assist in developing 
‘his siphon recorder for submarine cables at the Glasgow Uni- 
versity, and he was also engaged on the testing of the 
‘Brazilian submarine cables being made at Hoopers', Millwall, 
to the specifications of Sir W. Thomson and Fleeming Jenkin. 
In 1874 he returned to Henleys’ service, and spent consider- 
able time on submarine cable laving expeditions. He was 
-afterwards in the Post Office with Mr. W. Н. Preese (later 
Sir W. Preece). With Mr. Preece's introduction he entered 
the service of the newly established Telephone Company in 
1878 as enginecr, and remained in that service through its 
manv changes as the United Telephone Co. and later the 
National Telephone Co.. until Januarv, 1912, when he went 
over with the staff to the British Post Office, where he re- 
mained until his retirement in the spring of 1914. During his 
long connection with the telephone service his large experi- 
ence and ability were of great value. At the interment in 
the City of London Cemetery on December Ist the body was 
followed by a number of his old colleagues and others, in- 
eluding Messrs. Aitken, Brien. Davies, France, Francis, Gall, 
Kingsbury, Kipping, and Poole. 


CITY NOTES. 


' The total revenue for the year ended 
. Auckland 


June, 1919, was £300,724. The traffic re- 

Electric ceipts were £292,903, a decrease of £2,061. 

Tramways After providing for all expenses charge- 
Co., Ltd. able to revenue, including £22,487 for 


debenture and other interest, the rental 
-and percentage of profits payable to the Auckland City Council, 
amounting to £4,285, and setting aside £22,500 to the re- 
newals and depreciation account, there is a surplus on the 
year’s working of 435, 304, plus 45,973 brought forward, 
making £41,277. The preference dividend to June 30th, 1919, 
requires £9,000, and an interun dividend on the ordinary 
shares for the December, 1918, half-year of 6d. per share, 
less tax, was puid in May, and amounted to £11,250. The 
Corporation having exercised its option to purchase, posses- 
sion of the undertaking of the company ceased on July Ist. 
1919, from which date the company ceased to be interested 
in tbe operation of the trauway undertaking. The whole 
of the purchase money is to be payable in debentures of the 
Corporation. the exact amount being subject to various adjust- 
ments. Тһе chairman is now on his way to Auckland to 
complete the arrangements m connection with the sale of 
the undertaking and the handing over of the debentures of 
the Corporation to the company. Having regard to the fore- 
going circumstances the directors recommend that a further 
dividend be paid on the ordinary shares of 6d. per share, less 
income tax, for the half-year ended June, 1919, making a 
total dividend of ls. per share for the vear, which will 
require £11,250, and that £9,777 be carried forward. £7,872 
first mortgage debenture stock was bought and cancelled, the 
average cost to the company Deng approximately 894 per 
cent. The route mileage is 27.13. The passengers carried 
were 43,785,594, against 44,823,967 ; average receipts per pas- 
senger 1.60d., against 1.58d.; average expenditure per pas- 
senger, 1.19d., against 1.04d.: proportion of expenditure to 
uam 74 per cent., against 66 per cent. Number of cars 166. 


z Mr. J. H. Armstrong presided at the extra- 
N ewcastle- 


ordinary general meeting held in New- 
upon-Tyne castle on November Ath. Resolutions were 
. Electric Supply passed. with five dissentieuts. approving 


the creation of £3.500.000 additional capital, 
EE à to be divided into 1,500.00 7 per cent. 

ener preference shares of £1 each, 1.000.000 5 per cent. 
preference shares of £1 each, and 1,000.000 ordinary shares of 
£l euch, making the present authorised share capital 
46.500.000, divided into £1,500.000 7 per cent. cumulative pre- 
ference shares, £2,500,000 5 per Cen preference shares, and 
‚ £2,500,000 ordinary shares. 


Co., Ltd. 


+ "© АД › Nie. 


Тһе бийк жий. that a publie utility company Buch 88 
that was under statutory obligations to afford an efticient and 
reliable supply of electrical energy over a large area, and it 
could not stand still. 16 was of necessity progressive, and as 
the manufacture of turbines, electrical plant, buildings, and 
foundations required for extension took a considerable time to 
complete it was necessary for them to look some years ahead 
as to the probable load and so arrange contracts two or three 
years m advance to be sure that everything would be ready 
When it was wanted. During the war, and especially during 
1917 and 1018, it was their duty. to prepare for all war require- 
ments, as Well as for their ordinary business, and they were 
obliged to supply шоге and more electrical energy for muni- 
tion purposes.. То do that it was absolutely necessary for the 
colupany to enter into a large programme of development. 
The completion of that programme had been very much de- 
luyed by war conditions, and the cost had been much in- 
creased. over the original estimates, due to the phenomenal rise 
iu the cost of labour and material. On the other band, the 
eost of this new plant would be much less than its value if 
they had had to start to it now. The capital now required 
was for commitinents entered into for the most ‘part in 1917 
and 1918. То meet them the company would require large 
sums of money before the end of 1920 for balances 


due to contractors, and also to рау the bankers for 
advances made to ineet instalments already paid to 
the contrüctors. lt was, therefore, necessary in the in- 


terests of the company that the further capitàl should be 
raised as soon ae possible. The issue they proposed of 7 per 
cent. cumulative preference shares would provide for thé cóm- 
pletion of the present programme. "They would, when all the 
generating plant now contracted for was complete and run- 
ning, have sufficient to meet the load which they confidently 
expected to have to deal with when the present disorganisation 
in business and in trade ceased, and when the big develop- 
ment which seemed likely took place. They had given much 
consideration as to how best the money could be raised.: They 
had two main considerations: first, not to damage the in- 


terests of existing shareholders, and second to offer such terms 


for any new issue as would be acceptable both to the share- 
holders and to the public, in view of existing financial con- 


ditions. He had received a few criticisms from preference 
shareholders, 1п which they took the view that such an issue 
as the company proposed was unfair to themselves. The in- 


terests of the existing preference shareholders had been fully 
considered, and they came very definitely to the opinion that 
the course they proposed was not only not to their disadvan- 
tage, but certainly to their advantage. It must be remem- ` 
bered that the existing preference shares were not. really. pre- 
ferred, but preferred ordinary shares; they һаа no prior 
capital rights over the ordinary shares. They received, it was 
true, a 5 per cent. preferred dividend; then they had to wait 
until the ordinary received 8 per cent. before they got any 
more. After that they had a first right to an additional 3 per 
cent., and thereafter they shared equally with the ordinary. 
The preference shareholders had, therefore, a direct interest 
in the reversion of the company, and stood to benefit from any 
additional prosperity that came to it. The important point 
for the preference shareholders was for them to consider 
whether the new money which was being spent on the com- 
pany's development, and which would be provided by the new 
issue, was likely to earn more than the 7 per cent. dividend 
on the new shares, as, if so, both existing preference and 
ordinary shares would participate in the reversion and benefit 
thereby. There was no doubt that the new capital. would 
earn its dividend, as they would agree when they considered 
the matter. He had mentioned at their last annual meeting 
that as against the munition load which they had lost on the 
cessation of hostilities, they had on their books applications 
for connections with the company’s systems representing more 
than 69,000 H.P., which was an amount considerably in excess 
of the munition load lost. Only a small portion of that new 
business had so far been connected to their system; mean- 
while, however, the applications for supplies had increased, 
and the figure now stood at 86.000 Н.Р. А saving of coal con- 
sumption was to be expected as the result of the new plant, 
aud on the basis of the reduced output for the current voar 
and the present coal cost there would be a saving during 192) 
as compared with last year of at least 260,000; and Hy th: 
time the whole plant was running a saving at tbe rate of 
£100,000 per annum. During the vear 1920, in addition to 
those econoinies, there would be a reduction in the charge for 
bank interest im respect of the advances made. When, there- 
fore, the 86,000 H.P. applied for—representing as it did over 
20 per cent. of their connected H.P9.—was connected to their 
system, and when trade had resumed more normal conditions, 


they would have a larger load than they had ever had before. 


but one with which their new plant would be fully capable of 
dealing. If, therefore, thev took into consideration the profit 
upon that large increase ot H.P. applied for, together with the 
savings and economies he had referred to, it must be clear 
that the protits earned would not only meet the dividend on 
the new preference shares, but would leave a consdetable 
balance over and above avaiable for building up reserves and 
the pavment of dividend on existing preterence aud ordinary 
shares. As to the terms the company would have to oter 

for any new issue, they were definitely advised by their finan- 
cial advisers that having regard to the present value of money 


and to the rates that capitat could now каше the company 
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could not offer less than 7 per cent. on a cumulative preference 
share, having prioritv rights both as regards capital and divi- 
dend. Their intention was to issue the whole of these new 
preference shares. che interests of both the preference and 
ordinary shareholders had been protected by the fact that it 
was intended to give them a preferential right in the allot- 
With regard to the proposal to in- 
crease the existing preference and ordinary capital by 
£1,000,000 each, that was suggested to make provision for 
The directors considered it advisable to 
take advantage of the present opportunity to create these 
shares so that they might be available for future issues in the 
In concluding, ће mentioned that 
they had been in negotiation with the North-Eastern Railway 
Co. regarding a supply of power in connection with the pro- 

scheme to electrify the main line between Newcastle 


proposal through. 

castle Electric Supply Co. had supplied all the current re- 
quired by the railway company, both for the electrification of 
its local lines and, more recently, for its new mineral line 
between Shildon and the Tees, he felt satisfied that when the 
time arrived, arrangements for the supply of power by this 
company for this new venture would be completed, but how 
long it would be before that scheme would come into opera- 


tion it was impossible to say. 

Mr. BRAND, financial director of the company. in seconding. 
said he had carefully considered the proposals from the point 
of view of the existing shareholders, and from the point o 
view of the interests of the company in the position in which 
they were in having to have new money. He thought the 
share proposed was an attractive one, and it was greatly to 
the interest of the existing shareholders that they were going 
to give them a preferential right, as was natural, in any sub- 
scription they cared to make. 


The liquidators of the Helios Elektrizi- 
tats A.G., of Cologne, the winding up of 
which has now extended over a number o 
years, report а deficit of £419,000 for 
1918-19, being the same as in the preceding year. The securi- 
175 m portfolio are booked at the value of £69,000, as in 
1917-18. 

The Elektrotechnische Fabrik A.G., Schorch c Co., of 
Rheydt, after placing 57,000 marks (£9,850) to depreciation 
in 1918-19. as compared with 180,000 marks (£9.000) in the 
previous year, reports net profits of 513,000 (£25,650), as 
against 1,743.000 marks (£87,150). It is proposed to pay a 
dividend of 10 per cent., as contrasted with 20 per cent. in 
1917-18. The less favourable results were specially due to 
the reduced efficiencv of the workmen, and no improvement 
haa taken place in this respect in the new financial year. 

The accounts of Brown, Boveri & Co.. A.G., of Mannheim, 
show gross profits for 1918-19 of 14.879.000 marks, as against 
10.918.000 marks in the preceding vear. After defraying 
working expenses, which rose from 6.263.000 marks in 1917-18 
to 10.388.000 marks last year. meeting interest on loans, and 
setting aside 702,000 marks for depreciation, as compared 
with 1,243,000 marks in 1917-18. there remain net profits of 
827.000. as compared with 1.780.000 marks in the previous 
vear. It is proposed to pay a dividend of 9 per cent., as 
compared with 15 per cent. in 1917-18. The report states 
that owing to the transition from war to peace work the 
machine department, which had been subject to heavy de- 
mands. slackened down to almost nothing to do. but sub- 
sequently the construction and repair of locomotives were 
undertaken. On the other hand, the transformer and ap- 
paratus departments obtained an abundance of orders. As a 
conseauence of the extraordinary expenses for wages and 
manufacturing, the company's funds were almost exhausted, 
and it would be necessary to raise additional working capital, 
and also make provision for extensions of the works. 


German 
Companies. 


Mr. Godfrey. C. Tsaaca presided at the 


Marconi’s extraordinary general meeting on Novem- 
Wireless ber 28th, at which the resolution increas- 
Telegraph ing the capital was passed. In the course 
Co., Ltd. of his speech. he referred to the anpoint- 


ment of the new committee to report upon 
Imperial wireless matters. He understood that the committee 
would decide whether or not the stations would be erected 
for account of the State, whether private enterprise should 
he licensed to erect them for their own account, or, as 2 
nossible third alternative whether thev should be erected 
hy private enterprise conjointly with the State. with State 
control. He had alreadv on 8 previous occasion informed 
them that they had applied to the Imperial Communications 
Committee for licences to erect and work these stations. 
Thev had also intimated their willingness to enter into an 
alternative arrangement under which they would erect them 
conjointly with the State. leaving to the State effective con- 
trol. These proposals had been under consideration, and the 
appointment of s committee to advise what stations Were 
required, was. he honed, a step towards securing to the 
Empire a chain of wirelesa stations of the latest and best 
atem comprising all the recent important improvements in 
wireless communication. Such а network of wireless stations 
connecting up the distant parts of the Empire, and ғо ar- 
ranged as to communicate with all the other parts of the 
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world which they could facilitate either through their own 
stations or through those with which they had priority of ser- 
vice, would furnish а much-felt need in all industrial centres 
and materially strengthen our hands in the world's competi- 
for the British 
Empire all the efficient commercial wireless systems, besides 


so far as the Empire was concerned, in those systems even 
whether they originated from any of the important wireless 
companies in foreign countries, and 
and every patent which might emanate from the General 
Electric Co., of America, in 80 far as it might relate to 


In his reply to questions, the chairman said he refused to 

i Co. or the country was going to 
suffer because there had been a dispute with regard to the 
settlement of accounts as between & Government department 
and the company. So far as the company was concerned, 
had told them on many occasions that there would have been 
no Petition of Right and there would have been no disagree- 
ment at allif an opportunity had been given to the company 
to come to &n amicable settlement, even at a sacrifice. He 
did not think it would be possible to erect such stations ав 
were required for an efficient service, a commercial service 
between this country and the Dominions beyond the seas, 
without having recourse to the very valuable patents of the 
Marconi Co., the great discoveries they had made in recent 
times, and to the very efficient system they were able to-day 
to offer. The only possible means of working stations without 
the Marconi Co. would be by adopting an obsolete system, 
very imperfect, and wholly inefficient for the conduct of 4 
commercial service, and he, for one, refu to believe that 
the Government would ever attempt to do anything of the 
kind or that it would ever be recommended to them that 
they should do anything of the kind, or that the country 
would ever tolerate anything of the kind. He had no anxiety 
from that point of view. 


REN d 


International Light & Power Co., Ltd.—The net rofit 
for the year ended June, 1919, was £28,939 plus ‚0% 
brought forward. After paying accrued preference dividends 
£33,904, and preference dividend for the year £12,757, £3,500 
was put to reserve for contingencies and £13,877 is to be 
carried forward. £100,000 of debentures have now been 
issued, and release is obtained from corresponding obligations. 
Mr. Follett Holt, M.Inst.C.E.. presiding at & meeting on 
November 24th, said that there was steady progress on the 
property in Venezuela. He thought 1920 there would show 
an improvement on 1919, especially as the local currency 
was on a gold basis. The property at Merida. Yucatan, 
had considerably improved. The net revenue at Parana was 
well maintained; the new year would show benefits arising 
from the new gas engine. Their gross revenue was approxi- 
mately 30 per cent. better than in the preceding year, and 
expenses were 16 per cent up. The net profit increased from 
£19,500 to £98,900. 'The balance sheet had been improved 
by the disappearance of the arrears of dividends and bills 
payable. The amount set aside for contingencies was the 
same as in previous years, and amounted to £10,000. This 
was in addition to the reserves set aside by the subsidiary 
companies, which were about £68,000. They hoped within 
the next few years to have such earnings as to enable them 
to eatisfy the ordinary shareholders, and make their own 
bonds gilt-edged. The annual meeting takes place in Toronto 
on December 30th. 


Monte Video Telephone Co., Ltd.—The accounts for the 
year ended July 815%. 1919, show that after providing for al! 
charges in Monte Video and London, and for income tax and 
excess profits duty. the net profit (including an exceptionallv 
large profit on exchange) amounts to £38,347. Interim divi- 
dends paid in May absorbed £4,348. 48.427 was brought 
forward, and the available balance is 049.432. £10,000 is put 
to depreciation of property and plant, £16,955 to reserve, я 
dividend for the half-year ended July is recommended of 
3 per cent., free of income tax, leaving £8,964 to carry for- 
ward. The rearrangement of capital and the consolidation 
of the two classes of shares into one class only have been 
carried out. There was & continued increase in the number 
of subscribers during the year. Acting on medical advice, 
Sir John Gavey has resigned his position of consulting en- 
gineer to the company. The board place on record their 
appreciation of his valuable services. Mr. W. W. Cook, 
NI. Inst. C. E., M. I. E. E., has been elected to the vacant ap- 
pointment. 


Prospectus.— № «wcastle-upon-T yne Electric Supply Co., 
Ltd. -The list is to close to-day Fridav (or before), in an 
issue of 1,500,000 7 ner cent. cumnlative preference shares 
of £1 each at par. The purposes for which the new capital 
ія required have already been explained here. 

The Times states that Messrs. Mann, Egerton & Co.. Ltd., 
electrical engineers, &, of Norwich, will shortly make a 
public issne of shares. 


Amalgamation.—A financial daily states that resolutions 
effecting an amalgamation of the Nitrogen Products & Carbide 
Co.. Ltd., with the Alby United Carbide Factories, Ltd., 
were passed on November 27th. 
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Tata Hydro- Electric Power Supply Co., Ltd.—In placing 
the directors’ report for the year ending June 30th last before 
the shareholders at Bombay, in October, Sir Sassoon David, 
chairman, explained that the construction of the hydraulic 
development was not yet complete, and that the Shirawuta 
Dam was in its final stage of construction. In June, 1918, 
the Shirawata Dam wus 30 ft. below its height, and the com- 
pany confidently relied on a minimum rainfall of 100 in. at 
least. Last inonsoon proved a coinplete failure, and the 
directors had to cut ott all extra supply of power, and also 
reduce their supply of power to the inills to 11 hours a day. 
If all the textile mills had insisted on their contracts being 
kept literally, the company would have been hard put to 16. 
Even then the company had had to cut off their supplies to the 
Bombay Electric Tramway Co., and instead received 400 Н.Р. 
Their income had been less than in the previous year, and the 
expenditure greater. A sum of six lakhs of rupees was carried 
forward to depreciation, as the directors felt that the depre- 
ciation in the past years was inadequate. The directors were 
unable to declare any dividend on ordinary shares, and only 
declared a dividend of 7 per cent. per annum on preference 
shares.  Hs.900,000 were carried forward. The chairman 
stated that the 1919 rainfall had set things right. The report 
was adopted. A dispatch states that the Andrha Valley Power 
Supply Co.'s scheme is well forward and near completion. 


Stratford-on-Avon Electricity Co., Ltd.—Mr. J. A. Priest 
presided at the annual meeting on November 27th. He said 
that the increased cost of materials and other difficulties, in- 
cluding the difficulty of obtaining sanction to make remunera- 
tive charges for current, had resulted in a deficiency of £211. 
They had been selling current under cost price. The neces- 
sity for their continuing their humiliating appeals to the local 
authority for permission to charge a little more was now 
at an end, for the Board of Trade had overridden the Cor- 
poration, and had practically taken the matter out of their 
hands. In future they could appeal direct to the Board, and 
could expect fair play. Work was rolling in faster than they 
could cope with it, and there were signs that it would continue 
to do so. For the last year or two they had been living 
from hand to mouth. Six months ago the directors offered 
the undertaking to the Corporation for £20,000, and the offer 
was turned down. If they got a good offer ought they now 
to sell? The shareholders must say what should be done. 


Cape Electric Tramways, Ltd.—The profit and loss 
account for the year ended June 3Uth, 1919, shows a profit of 
£90,864, and after providing for debenture interest and re- 
demption of debentures, and including the amount brought 
forward, there 1s a net credit balance of £47,767. There has 
been put to reserve £12,000, 5 per cent. is to be paid on the 
ordinary shares, and £11,206 is to be carried forward. During 
the year the tramways carried 27,993,276 passengers, giving 
a return of £301,792, as against 26,444,465 passengers, earning 
£264,138, in 1917-l8—a considerable increase in both items. 
Working expenditure has again continued to rise owing to 
higher cost of supplies and materials and to further increases 
in wages. The intluenza epidemic of October last year caused 
a great falling off in traffic receipts and also laid off a number 
of the employés. The improvement in traffic has more than 
set off these adverse conditions, the profits earned being an 
increase of £2,104 over the preceding year. No fresh capital 


expenditure has been undertaken, but additional rolling stock 


is being ordered to overcome the present overcrowding. 


The Zurich Bank for Electrical Undertakings.—The re- 
port for 1918-19 of the Bank für Elektrische Unternehmun- 
gen, of Zurich, shows how seriously the company's activity 
has suffered from the depreciated rate of exchange in certain 
countries where the bank holds extensive financial interests. 
In 1915-16 the company was still able to pay a dividend of 
8 per cent., and one of 5 per cent. in 1916-17, but in the 
following year the accounts exhibited only a slight surplus, 
whilst 1918-19 has closed with an effective loss of £905,000. 
The accounts are balanced with a deficit of only £165,000, 
but the balance sheet shows an item of ‘‘ uncovered differ- 
ences in exchange '' totalling £740,000. The report states 
that the future will decide whether the amount of this de- 
ficiency will be able to be equalised later on by a recovery 
of the securities affected by the fall in the rate of exchange, 
and it then deals at length with the conditions of exchange. 


Electric Welding Co., Ltd.—The accounts for the year 
ended November „ 1918, show a loss, after charging de- 
benture interest, of £1,056, thus increasing a debit balance 
brought forward to £44,456, which includes £17,491 unpaid 
debenture interest.—Financial Times. 


Venezuela Telephone & Electrical Appliances Co., Ltd.— 
The accounts for the year ended June 30th last show a profit 
of £21,540. 27,340 is absorbed by interest on debentures 
and loans, £1,547 by income tax, and £2,258 by excess profits 
duty, leaving £10,395. After paying 8 per cent. on the cumu- 
lative preference shares and putting £700 to first debenture 
sinking fund, £6,000 is added to reserve for renewals and 
depreciation, and £3,213 carried to undivided profits account. 
Telephone service receipts were £47,096, against £43,863. 


West African Telegraph Co., Ltd.—Dividend for 1918 4 
per cent., free of tax; 46.000 to general reserve; £90 carried 
forward. The revenue was 467.528 less £19,909 ordinary ex- 
penses, and £31,436 cost of maintenance of cables, payments 
to staff, and other war expenses. 


Petters, Ltd.—Last week the Chancery Court sanctioned 
the scheme of arrangement with the preference shareholders 
raising the dividend on their original shares from 6 per cent. 
to 74 per cent., the latter being the rate for the newly created 
preference shares. 


Castner-Keliner Alkali Co., Ltd.—Net profit for year 
ended September 30th £190,655 plus £48,819 brought forward. 
Final dividend 7 per cent,, making 13 per cent. for the year. 
£51,876 carried forward. 

United Wire Works, Ltd.—For the eu ended Septem- 
ber 30th a dividend of 74 per cent. and a bonus of 24 per 
cent. on the ordinary shares, free of income tax; £2,000 to 
general reserve; £3,883 to be carried forward. 

British Electric Traction Co., Ltd.—Dividend on the 6 
per cent. cumulative participating preference stock for th 
half-year ended September 30th. | 

Yorkshire (West Riding) Electric Tramways, Ltd.—Final 


dividend of 3 per cent. on the cumulative preference shares 
for the year 1919. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Business in the industrial markets of the Stock Exchange is 
by no means bad. In many directions a fair amount of trade 
is doing, although it might well be supposed that enterprise 
would be diverted into the new issues whose prospectuses con- 
tinue to crowd the pages of the newspapers. The Newcaetle- 
upon-lyne Electric Supply Co. has been offering its prefer- 
ence shares this week. From the investment point of view, 
they are a very fair security, but it is ditlicult to avoid the 
impression that a certain feeling of soreness will be left in the 
minds of holders of the older preference shares of the com- 
pany by having this prior charge put in front of their shares. 
‘the ordinary are firmer at 18s. 6d. A number of other new 
issues are known to be on the way, and there is an obvious 
desire to get as many out as possible before Christmas. The 
Stock Exchange is not altogether free froiu арргеһепвіор, 
rather than fear, of a rise in the Bank Rate, and pessimism 
plays with hints as to the likelihood of fresh labour trouble in 
the near future. 

Many are asking the reason for the dulness of the Under- 
ground Electric Kailways issues, seeing that the trains and 
‘buses are full to the utmost capacity at most times of the 
day. Underground Electric shares have fallen, and во have 
the income bonds, while Metropolitans and Districts, although 
they show spasmodic improvement whenever Home Rall- 
way stocks advance, are far from being a good market. The 
same cause is operating in each case for the heaviness of 
prices. It is argued that the group will probably have to 
spend very substantial sums on renewals and extensions. In- 
deed, the Underground company is advertising the necessity 
for laying out millions on the provision of new rolling stock, 
buses, &c., and this suggests that the company will require 
to raise more money in the near future. With the Income 
Tax at 6s. in the £, and with costs as high as they are, it is 
deemed uncertain whether the company can maintain more 
than the 5 per cent. at present paid on the income bonds, 
while the prospect of District stock getting a dividend is still 
remote. The Metropolitan pays so little that even the pre- 
sent quotation is quite high enough on the basis of the return. 
Those who have faith in the development of London traffic 
regard the present return on the Underground income bonds, 
namely, 51 per cent., free of tax, as 2804 enough, seeing that 
the bonds are entitled to 6 per cent. when this is earned. 
But there is not enough certainty in the immediate outlook 
for money to be attracted to Home Railway investments of 
any kind. 

Brazilian Tractions have been up to 64, the Rio exchange 
supplying the necessary stimulus. British Columbia Electric 
stocks advanced appreciably. Private news from Vancouver 
indicates a gradual return to normal conditions, but public 
affairs appear to have been far from quiet—to put it mildly— 
a few months ago. The Mexican group 18 flat; once more the 
state of Mexico is in the melting-pot. No further changes 
have occurred in Anglo-Argentine Tramways. Rio Tramways 
bonds have hardened a point or so. 

The electricity supply market is no better. Last week's 
falls have not been regained, and the disposition still continues 
heavy. No immediate relief is looked for by reason of the 
reduction in the price of coal, although this is a factor that 
will operate favourably, of course, later on. Meanwhile the 
consumer knows that he, also, must wait before he is likely 
to derive any benefit in his lighting bill. Mr. H. B. Renwick, 
as chairman of the Provincial Electric Supplv Committee, 
points out that the cost of coal is only one of the very manv 
other costs, and that existing stocks of coal, bought at the old 
prices, have first to be used up. The only movement in tlie 
share-list is ; decline in St. James’ and Pall Mall. 

Marconis have again given way on the eccentric delay of 
the directors in announcing the price at which the new sharea 
are to be offered to proprietors. The ordinary man sees no 
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eogent reason why this should not have been settled a month 
ago... Absence of news is quoted in the Stock Exchange as a 
probable cause of shareholders becoming what the soldier calls 
fed-up with waiting. So the parent shares have fallen to 51, 
Americans to 3Us. öd., and Canadians to l4s. The Monte 
Video Telephone Co.'s net profit rose from £27,800 to £35,300, 
the movements of the exchange materially assisting, but the 
dividend is kept at 6 per cent., the appropriation to reserve 
being substantially advanced. The price of the shares 1s 
95s. The West African Telegraph Co.’s net profit of £16,000 
is over 46,000 better than that in the preceding year. The 
dividend remains at 4 per cent., tax free, the reserve fund is 
raised to £333,300, and ninety pounds is carried forward. 

oe buoyancy of the industrial market received something 

а check by reason of the threat of the Welsh miners to 
E to direct action if they had to pav income tax on 
less than £250 per annum. ‘This threat veiled but thinly the 
possibility of labour troubles on the grand scale so unhappily 
popular with agitators the world over. "The reduction in the 
price of coal is tempered to the consumer by his anxiety lest 
he shall be unable to obtain a supply. 

Prices of armament, iron, coal, steel and similar shares are 
heavy. Babcock & Wilcox make an exception to the same 
tendency in the engineering group, the price having stiffened 
to 34. Callender's have regained their last week's loss. Tele- 
graph Constructions, with an improvement of 10s., have begun 
to move upwards. General Electric preference weakened to 
a pound, and Metropolitan-Vickers preference shed 3-16, while 
British Aluminium are a few pence lower. The Rubber share 
market is uninteresting, for in spite of a rise to 2s. 6d. in the 
price of the raw material, buyers of the shares are not 
attracted. 


SHARE LIST OF ELECTRIOAL COMPANIES. 


Номк ELECTRICITY COXPANIER. 
Dividend Price 


— Yield 
1917. 1918. 1919. Rise or fall. p. o. 
Brompton Ordinary. 10 8 68 — 47 2 3 
Charing Cross Ordinary 4 4 8 — 6 8 0 
‘dna... do. do. ** Prof. 4 4 8 — 7 10 0 
Chelsea. . Я Р 5 8 8 — 500 
City of London 8 8 11 — 6 17 88 
do. do. 6 per cent. Pret. . 6 6 — 699 
County of London .. 1 7 — 7 11 4 
do do. 6 per cent. Pref. 6 6 — 6 9 9 
Kensington Ordinary а v | 6 — 6 6 4 
London P'ectrio  .. Nil Nil 1 — 
da. do. 6 percent. `рге!.. 6 6 — 8 17 10 
Metropolitan. 4 b — 7 18 10 
di рег r cent, Pref. 44 44 — 740 
в. Juni Mall 9 10 $ —6 8 6 R 
Bouth London 5 5 н — 7186 
Bouth Metropolitan Pret. . 1 1 1 — тоо 
Westminster Ordinary 9 8 54 — 7 5 6 
TELEGRAPHS AND TELEPHONES, 
Anges Tel. irk 6 6 803 — i 612 8 
Def 14 338 23 — 711 0 
Chile eie dene 8 8 of — 6 8 1 
Cuba Sub. Ord. 1 1 1 — *8 18 4 
Eastern Extension . А 8 1 — 4 *4 17 0 
Eastern Tel. Ord. .. B 1 — *415 0 
Globe Tel. and T. Ord. 7 B 1 — i *4 18 6 
do. do. Pref. e 6 1 — 618 5 
Great Northern Tel. 22 2? = 8 6 0 
Indo European 18 18 — 618 4 
Marconi 20 2 Г — * 411 0 
Oriental Telephone Ord. 1 10 24 — 414 1 
United R. Plate Tel. a R 715 en 5 2 5 
West India and Panama .. 1/8 1/8 11 — Nil 
Western Telegraph.. 8 8 17 — *411 5 
Home RAILS, 
Centra! London Ord. левова 4 584 — 616 9 
Metropolitan А 1 1 24 5 4 2 
do. District à Nil Ni 204 —1 Nil 
Underground Electrio Ordinary. . Nil Nil! 23 — Nil 
do. do. A Nil Nil 6/6 — 6d. . Nil 
do. do. Income .. 4 5 87 —14 *5 15 0 
Foreign Trams, &c. 
Adelaide Sup. 6 per cent. Pref. 6 6 4 — 7142 
Anglo-Arg. ms, First Pref. .. 64 Nil 8 — — 
do. do. . 2nd Pref. -— — à — — 
do. do. 5 Deb. 6 5 66Axd = 710 5 
Brazil Tractione  . T e — — 634 414 — 
Bombay Electric Pref. 6 6 13 = 490 
British Columbia Elec. Rly. Рісе 5 5 504 + 24 вво 
до. do. Preferrred Nil 23 4 43 6 5 3 
do. do. Deferred Ni! Nil 4! 42 Nü 
^. do. do. Deb... 4 61 — 619 4 
Mexico Trams6 percent. Bonds.. Nil Nil 423 —4i Nil 
do. 6 per cent. Bonds. Nil Nil 32 — Nil 
Mexican Light Common ; Nil Nil 25 — Nil 
do. Pref. Nil Nil 25 —Th Nil 
do. Ist Bonds Nil Nil 543 = ae 
MANUFACTURING COMPANIES. 
Baboock & Wilcox .. 15 15 3i + d 412 4 
British Insulated Ord. e es 25 124 24. — 6 1 1 
Callenders .. .. .. 25 25 яй +} 179 2 
рте... ..  .. 5 64 5 x 610 0 
Castner Kellner 23 s W 00 2g -- 712 8 
Crompton Ord. si Si a, d 10 21/6 — 960 
Edison-Swan, “A ” Sa — 10 lá — 8 8 6 
do. do. 5 per cent. Deb. 4 5 811 Ms 6329 
Electric Construction rs .. 10 10 174 — 8 & 5 
Gen. Elec. Pref. " £s vs 6 6a 1 —1!- 610 0 
do. Ord. ... .. .. 10 10 2 22 5 00 
Henley "Nap m .. Á 2 = 611 1 
do, 4 rer. 49 4 — 6 4 2 
India - Rubber. dc А Ru 10 10 18 +} *6 8 1 
Met.-Vickers Pref, i ser A ee 272 — à 5 14 0 
Siemens Ord.. 29. n» vs — 10 28/. — 7 2 10 
Telegraph Con. " és so 20 20 25% * à 416 0 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS. s. 
Ir should be remembered, in making use of the figures appeering 


in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, December 2nd. 


. CHEMICALS, дс. 5 
а Acid, Oxalie . per lb. 165 
a Ammoniac Sal vs per ton £95 £15 inc 
e Ammonia, Muriate (large crystal) " £15 £1 inc 
a Bisulphide of Carbon oe ee » ee ee: 
a 85 ax. Bul hate ее ee ee [T] rn ee 
e pper p ee ee ee [T] we 
а Potash, Chiorate .. өө . per lb. 1/1 oo 
e T erchlorate m ee T] M8 ee 
а BSheilao ee eo ee ee per ows, 828 10 £4 ine. 
e Sulphate of Magnesia ee per ton 415 эө. 
а Sulphur, Sublimed Flowers oe " £28 EM 
а »" Lum шар oe eo oe »" £46 ee 
@ Soda, Chlorate e? m m per ib. od oe 
e ?9 stals ee эе ee ton 17u- ee 
а Sodium Bichromate, cas ee per lb, s eo 
METALS, дс. 

s Babbitt’s Metal Ingote .. .. Per ton £88 to £292 ws 
«< brass roueg шомы « to Lr basis) yori- 1/18 ae 
с T Tubes (solid drawn) ee oe 1/5 to 1,53 +d. dec. 
e IT] Wire, basis ee ee ee M" Afad oe 
с Copper Tubes (solid drawn) .. " 07 ix 
8 „n Bars (bestselected) . per ton Bits £6 dec. 
Г " Sheet оо ое ee " £144 £6 dee. 
a ” Rod .. eo oe e [T] alia 56 dec. 
d [T] @lectrol ) Bars oe [T] £109 ЖУ dec, 
d 90 [T] Sheets ee 1] £156 . 
d ” T] Wire Rods #124 £1 dec, 
d " [T] Н.О. Wire pet Ib, 1/8 id. dee, 
f Bbonite Rod .. ee ee ee [T ] df- ee 
f 59 Sheet ee ee [1j ve 276 Фе 
a German Silver Wire өө TI as 4/6 ee 
A Grutte-peroba, fine.. m ee " 10/- to 11J- "T 
А india-rubber, Para fine .. h 2/6 ee 
« Iron Pig (Cleveland warrants) .. per on Nom, oe 
l n Wire, galv. No. B, Р.О. a Т #42 vie 
a Lead, English Pig ee өө eo [T] £410 £4 15 inc. 
a Mercury ee ee e per bot. £41 10 £4 to £45 
e Mica (in original cases) small .. per ib. бл. 00 4,6 [inc 
6€ n " n m " òi- to 10% . 
6 ^ “ ". e .. ” to 96-/ & up. өө 
g Phosphor Bronze, plain castings Е 1/6 to 1/9 is 
g n „ rolled bars & rods is 9/4 to 9/6 А 
8 » rolled strip & sheet ” 2/3 to 44 re 
4 Silicium Bruase wiro .. ee рег ib. 1.63 jd. dec. 
r Steel, Magnet, in ee ee per ton А 3 2 
Г; Tin, Blook (ыш аһ) ee ee LT) LNH Z11 ine 
e v Wire, Nos. 1 to 16 ee lb. ays ee 

White Anti-friction Metals .. per ton £60 to £336 | es 


e G. Boor & Oo. 8 James & e 
e Thos. Bolton & Sons, Led. А Edward ТШ & Oo. 
4 Frederiok Smith & Oo. і Bolling & Lowe. 
e P. Wiggins & Bons. ( Richard Johnson & Nephew, Led. 
f india-itubber, Gutea-Percha and a P. Ormiston & Sons, 
Telegraph Works Oo., Led, r W. F. Dennis & Oo. 


Heating Trains Drawn by Electric Locomotives. — A 
report presented at the Atlantic City convention of the 
American Railroad Association, by the committee on design, 
maintenance, and operation of electric rolling-stock, 1s devoted 
entirely to the heating of passenger trains drawn by electric 
locomotives. According to the Elec. Railway Journal, early oil- 
fired boilers were abandoned owing to accumulation of carbon 
on the tubes, trouble with back draughts, and dithculty in 
regulating the supply of oil and water. Electric boilers were 
found to be expensive to build and maintain. An improved 
ou-fired boiler developed in 1916 and fitted to 29 locomotives 
is 39 in. diameter, has 1,380 copper flues 30 in. long by 4 ‘р. 
diam., 436 sq. ft. heating surlace, and à capacity of 2.20 
lb. Jhr. at 110 lb. pressure. Full steam pressure is developed 
within 10 mins. from starting the fire, and steam is used 
instead of compressed air for atomising the oil directly a 
pressure of 50 lb. has been developed. ‘The eteaming capacity 
of the boiler 1s increased 32 per cent. by providing free exit 
for gases from the outer tubes by raising the smoke box from 
14 in. to 10} in. above the top tlue sheet. An important 
feature is the use of a superheater in conjunction with the 
boiler. About 15 deg. superheat is recommended; this reduces 
the stearin consumption required to heat cars, without damag- 
ing the steam hose and gaskets, This type of boiler is stan- 
dard for electric passenger locomotives on the New York 
Central; the Chicago, Milwaukee, and St. Paul; and the New 
York. New Haven. and Hartford Railways. It has been 
adopted for the electrified zone of the Canadian Northern 
Railway, where the heating plant is on a trailer instead of 
on the locomotive. In each case the cars are heated from 
a steam- header at terminals before the engines are attached 
or are delivered properly heated by the steam lovomotives. 
No complete data appear to be available concerning the 
steat requirements of coaches. The fire risk of an onl-fired 
boler is lower with gravity feed than with air-pressure feed 
for the fuel. There are conditions, such as very long tunnels, 
which make desirable the шп of ап electrically-heated 
boiler. А 
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THE STATUS OF AN ENGINEER: SOME: 


LEGAL QUESTIONS. 


FROM A LEGAL CORRESPONDENT. 


In view of the fact that a Bill is shortly to be pre- 
sented to Parliament to regulate the use of the title 
Civil Engineer," it may be useful to consider the 
matter in its legal aspect. 

Those who by education and training are justly 
entitled to describe themselves as engineers are 
naturally jealous of the use of that title; but at the 
present time the law affords them no protection. 
Anyone тау call himself an engineer ” or a “ con- 
sulting engineer.“ Nor is the professional conduct 
of an engineer in any way controlled by the legisla- 


ture. Touting and advertising offend against no 


Act of Parliament; and it is in this respect that for 
good or ill, there is a great difference between the 


brotherhood of engineers and the other learned 


professions. 

Mr. Valentine Ball in his work The Law Affect- 
ing Engineers (p. 2) thus emphasises the differ- 
ence: The General Medical Council, for example, 
exercises certain disciplinary powers over registered 
medical practitioners. If à doctor is guilty of 
nefarious conduct in a professional respect he may 
be deprived of the right to practice. It has been 
held, moreover, that the powers of this court ate 
not limited to matters which would be dealt with 
in the Law. Courts. Thus a doctor who advertises 
can be struck off the register. 

Again, the State exercises control over those who 
practice dentistry. A man who improperly assumes 
the title of dentist may. be struck off the register, 
while it has lately been decided that anyone who 
adopts a title which is calculated to lead the public 
to believe that he is qualifed as a dentist in the 
popular sense may be prosecuted and fined. In the 
profession of the law the Incorporated Law Society 
can deal with solicitors, while the benchers of tne 
Inns of Court have power to supervise the actions 
of every member of the Bar. But the engineering 
profession. has no domestic body to control and 
prescribe rules of conduct for its members.“ 

The first difficulty which. occurs to anyone who 
desires to bring engineers under control is one of 
definition. The term “ civil engineer " was defined 
by O. Masselin in his work on Responsabilité des 
Architects," sec. 38, to be: ‘‘a man who has, or 
professes, knowledge of the design and construc- 
tion of works not falling within the definition of 
dwelling-houses and churches, or like edifices, i. e., 
of bridges, docks, harbours, railways, roads, em- 
bankments, water, drainage and gas works, and 
factories.” 

To judge from the summary of the proposed Bill 
which appears on p. 600 of the ELECTRICAL REVIEW 
for November 215, it is not apparently proposed to» 
define the term civil engineer, but to restrict the 
right to use that title to persons whose names appear 
on a certain register. In this respect the. proposed 
legislation will be on the same lines as that which 
brought the Medical Register into existence. 

No doubt those who have framed or are to frame 
the Bill will be properly advised as to the words 
which should be used to secure protection for those 
whom it is intended to protect; but it is not an easy 
matter. At the most it is proposed merely to re- 
strict the title of civil engineer" to those who 
possess certain qualifications. 

Various cases decided in relation to medical prac- 
titioners, dentists, veterinary surgeons, and patent 
agents show how difficult it 1s to gain the desired 
object even by means of the most carefully selected 


. words. One or two examples relating to patent 


agents deserve notice. The Patents and Designs 


Act, 1907, provides that A person shall not be en- 


titled to describe himself as a patent agent, whether 
by advertisement, by description of his place of 
business, by any document issued by him, or other- 
wise, unless he is registered as a patent agent in 
pursuance of this Act." Contravention of this pro- 
vision may involve a fine of £20. In the case of 
Graham v. Tanner (1912), 24 T. L. R. 29, it appears 
that the respondent issued a circular to a person 


who had taken out a provisional specification in 


66 


which, after describing his firm as '' engineers’ and 
experts," he continued: '' Our arrangements permit 
of us quoting the lowest charges for protection of 
inventions here and abroad. . . . We prepare com- 
plete specifications. . 


stamp duty (the charges were set out). Exclusive 
business relations and wide experience in patent 
matters qualify us to act as your confidential advisers 
and to carry out your instructions to the best ad- 
vantage. . . . It will pay you to employ. us as your 
agents." On the document were printed by means 
of a rubber stamp the words: All specification 
work prepared and revised by a registered patent. 
agent." Short of using the actual words it were 
difficult to select language more apt to describe the 
alleged qualifications of the respondent. Yet it was 
decided by two judges that he had not described 
himself as a patent agent within the meaning of 
the Act. 

The later case of Hans v. Graham (1914), 3 K.B. 
400, is even more striking. There the appellant who 


was пої a registered patent agent, occupied premises 


on which were affixed the words '' Patent Agency ”’ 


and Patents, Designs and Trade Marks." It was 


held that he had not contravened the section. Mr. 
Justice Ridley said: In this case I find it impos- 
sible to say that by the use of the words ' Patent 
Agency' the appellant was holding himself out as 
a patent agent when in Kennard's case ((1914) 1 
K.B. 92) we held that to put up the words ' Canine 
Surgery ' did not describe the occupier of the house 
as a veterinary surgeon.“ | i 
It follows from these cases that merely to pro- 
scribe the use of the title civil engineer might 
not effect the object of the promoters of the Bill. 


An unqualified man might put the following on his 


billhead: T. Jones, Engineer: Civil Engineering 
Offices at 404, Ludgate Hill, without contravening 
the provision. It would seem that some rather 
wider form of protection would be necessary involv- 
ing the use of language similar to that which is to 
be found in sec. 40 of the Medical Act, 1858. 

We do not know whether it is in contemplation to 
formulate any rules of professional etiquette; but 
it is worth while reminding those who have this Bill 
in hand that certain rules were suggested by a 


special committee of the Institution of Civil Engi- 


neers in I902. They were as follows: — 

I. No consulting engineer should solicit employ- 
ment as consulting engineer verbally, by letter, by 
agent paid by commission or otherwise, or by any 
other means. | 

2. No consulting engineer should answer adver- 
tisements for consulting engineers. mE 

3. No consulting engineer should advertise for 
employment. 

4. No consulting engineer should pay by commis- 
sion or otherwise anyone who introduces clients. 

5. No consulting engineer should receive trade or 
other discount, or surreptitious commissions or 
allowances in connection with any work which he 
superintends. 

6. A consulting engineer who is directly or in- 
directly interested in any contracting or manufactur- 
ing business should inform his client in writing what 
his connection is with such contractor. 


.. Our charges for preparing 
and filing specifications for home patents including 
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But essential as cheap electricity is for railway electric 
traction, a cheap supply is only опе and possibiy not the most 
important requirement. 

‘she locomotive working costs of a steam railway such as 
has been taken as typical when comparing passenger with 
goods and mineral working is one-third of the total trathc 
expenditure incurred in working the railway including loco- 
motive repairs, Maintenance and depreciation, and, of this 
third, coal and water which were in 1913 one-third now 
amount to about two-fifths. Roughly, electricity correspon- 
dends to and replaces steam-locomotive coal and water in cost, 
eo that for main-line electrification electricity will figure as 
something of the order of 13 to 15 per cent. of the total traffic 
costs of running the railway. 

To the railway what is of greater importance than the cost 
of electricity із security of supply, and the policy of the 
rallway companies in building their own power stations and 
in wishing to keep those that they have built is chietly for 
security of supply. 

Railways work under statutory obligations, and before they 
depend on others than themselves for their supply of tractive 
power they must be sure that the supply will always be avail- 
able, 1n the quantities they require at any moment, and in 


case of curtailment of supply, that ‘the railway has the first 
consideration. 


For railways taking a supply from other power stations 


than their own the geographical position of the latter relative 
to the railway is a matter of importance from the point of 
view of cost. The working-pressure transmission of a main- 
line railway is necessarily long and if, in addition, the sub- 
stations are a long way from the power stations one of the 
advantages in cost of supply of the large common power 
stations may be lost in the transmission. Knowing that the 
capital charges form at least 50 per cent. of the cost of elec- 
tricity, railways, like everyone else, are anxious to use stations 
equipped with the largest possible units of power so that the 
capital cost may be a minimum. In a recent paper“ Mr. J. S. 
Highfield gave an analysis of present-day costs of stations and 
of generation which shows that a difference of £18 in the 
capital cost per kilowatt of load in favour of a station capable 
of supplying 50,000 Kw. above a station capable of supplying 
only 6,000 Kw. of load was all wiped out by the cheapest pos- 
sible high-pressure transmission at 33,000 volts in a distance 
of 15 miles with underground cables and in a distance of 30 
miles with overhead cables. 

The great capital cost of high-pressure transmission, coupled 
with the need for security, is the principal reason why rail- 
ways have in the past preferred stations on their own property 
in spite of the disadvantages of smaller units of power and 
hence higher capital and working charges than in large com- 
шоп power stations. 

I hope, however, that the working of the Electricity Act 
when it is passed may result in railways reaping the advantage 
of supplies from stations of low capital cost per kilowatt, 
possessing considerable diversity of load, so situated that 
they may be able to supply electricity cheaply at the sub- 
stations, and so worked that the railway may have security 
of supply. 

We have in this country examples both of high-pressure 
direct-current. electric traction and of high-pressure single- 
phase electric traction. Both have been successful, and it is 
quite possible that under certain conditions as great economy 
may be obtained by the use of single-phase current provided 
that a single-phase supply is obtainable at a price which com- 
pensates for the higher efficiency and less cost of the direct- 
current motor on the train, and the increased Josses in the 
return through the rails with alternating current. But in a 
majority of cases where economy was a first consideration 
careful estimates of both single-phase and high- or low-pres- 
sure direct-current traction have shown capital and working 
costs so decidedly in favour of direct current that those re- 
sponsible for the expenditure had no hesitation in adopting 
the latter system. 

Whether the railways are worked as a whole or as separate 
concerns, if main-line electrification is to be carried out it is 
necessary that an electric locomotive should work anywhere, 
and it is certainly desirable that one system should be adopted 
for the whole country for main line as apart from suburban 
traction. So far as our present knowledge goes the railways 
of the whole country would be more economically electrified 
by direct current than by alternating current. 

The Ministry of Transport will doubtless review the whole 
situation before coming to & decision, but for the purposes of 
this address I propose to assume that any main-line electrifi- 
cation will be by means of high-pressure direct current. 

Although there are instances to the contrarv in Great 
Britain, it may be stated as a general rule for suburban ser- 
vice that it is not worth while to electrify for a service to be 
run by multiple-unit rolling stock unless a pair of tracks can 
be set apart wholly for the service. This condition obtains on 
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a majority of the main-line railways which have suburban 
«іесилс Services und op one of Шеш, where the suburban elec- 
tric service interferes with the main line, a scheme 18 ready 
tor extensive alterations to ensure the isolation of the sub- 
urban tracks. In general it is fair to assume that whatever 
system or voltage is 1n use for suburban services, this will not 
interfere at all or only to a limited extent with main-line 
electrification. 

At present there is no need to fix a standard pressure or 
pressures for direct-current main-line working, nor has the 
matter yet been sufliciently discussed. Presently it will have 
to be fixed, but nothing has yet been done in the way of rail- 
way electrification which anticipates a decision or will pre- 
vent it being decided entirely on its merits. On its Man- 
chester and Bury line the Lancashire & Yorkshire Hailway 
has shown that the protected third rail designed by Sir John 
Aspinall can be used most successfully at 1,200 volts, and it 
1s equally certain that, perhaps with some modification, 1% 
will be as successful at 1,900 volts. There are many places 
where overhead conductors are not desirable and others where 
they are not possible, and should this type of protected third 
rail be acceptable the maximum pressure at which it can be 
run will form the, or one, standard voltage. 

The fullest consideration will then have to be given 
whether a pressure of, say, 1,500 volts is high enough for 
main-line electrification or if double this pressure will be 
needed for overhead equipment. Fortunately this decision 
will not have to be taken in a hurry, but if two pressures 
have to be used for main-line electrification, locomotives must 
be able to use both. 

Suppose that a dozen contactors are wanted to control each 
pair of high-pressure direct-current motors at the lower pres- 
sure, then to enable the locomotives to work also at double 
this pressure some 30 contactors may be required. 

Speed control by shunting the field goes far to remove per- 
haps the only disadvantage of the series motor, namely, that 
it has only one speed for each load. In favourable cases field 
control may reduce rheostatic losses during acceleration by as 
much as 50 per cent., and the additional running speeds 
obtainable are essential for main-line working. 

The economy over the wearing away of wheel tires and 
brake shoes by turning the series electric motor into a shunt- 
wound generator and returning a part of the energy other- 
wise lost in braking to the line by regenerative electric brak- 
ing, 1s во obvious that it must always appeal to the engineer 
in spite of its difficulties. If it is required, then more con- 
tactors are needed, and should it be necessary to run a loco- 
motive at two direct-current pressures one double the other, 
to employ shunt field regulation and to have regenerative 
braking, the 12 original contactors may be multiplied by four 
at least to give the necessary changes in the connections. 

The cost and maintenance of so large a number of con- 
factors becomes а serious item, and until considerable experi- 
ence has been obtained in their manufacture and maintenance 
they are the most likely source of failure. | 

Much consideration must be given to these and other mat- 
ters before the standard pressures for direct-current main-line 
working can be settled, especially whether there shall be two. 
pressures or only one. 


ELECTRICAL MACHINERY FOR HANDLING GOODS 
AND MINERALS. 


The limitations of an address do not admit of dealing ade- 
quately with the subject of railway electrical machinery for 
handling all sorts of general merchandise, goods and minerals. 
The subject is almost as essentially a railway problem as elec- 
tric traction, but only a few general remarks are possible. 

Perhaps it will surprise many electrical engineers to see 
from the table given for the use of electricity by 14 British 
railways that in 1918 these railways required 118,000,000 
Kw.-hours for lighting and power; 29 per cent. of this waa 
purchased and the annual one-hour load factor of this was 
18 per cent. It will be appreciated how difficult it is to get 
the maximum one-hour demands correctly, and this is pro- 
bably too low. The annual one-hour load factor of the elec- 
tricity generated by the railwavs for lighting and power was 
39 per cent., varying from a minimum of 10 per cent. to a 
maximum of 48 per cent., and for the whole use generated 
and bought 26 per cent. 

It is interesting to note from the American return that their 
load factor for lighting and power is appreciably higher and 
of the order of 45 per cent. 

The proportion of the total Kw.-hours used in railway docks 
and in goods stations and yards may not be very great, but 
at the present time much attention is being paid to the 
mechanical handling of goods. 

General merchandise is carried by railwavs at rates which 
may or may not include collection and delivery bv the rail- 
wav. A large proportion of the general merchandise 18 both 
collected and delivered, and the general internal trade of the 
country has during very manv vears been built up on this 
method, resulting in the handling of a vast number of pack- 
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ages of all sorts, shapes, sizes, and weights, each of which 
has to be checked ш the goods station with its consignment 
nove. ‘Ihis demands а special staff of шеп ш a goods station 
lor eXauuning each article. Any method ot handung goods 


mechanically will not dispense with these men, and the aster ` 


goods are moved ш the station ше more men will be ie- 
quired to exainine and check Шеш, otherwise the speed ої the 
uandung machinery will depend on the speed of the checkers 
and calers oll. 

‘Lhe whole railway methods of handling and hauling goods 
{гас have been built up gradually to suit the trader в re- 
quirements, and it must not be lorgotten that, however much 
inose requirements and the corresponding railway methods 
шау be criticised, any complete system of mechanical handling 
must change the trader’s methous of conducting his business, 
which 15 а far bigger matter than the design aud installation 
of the mechanical appliances. 

Under the present methods of working railway engineers 
have designed many schemes of conveyors and transporters 
which have been carefully considered, but few if any of them 
have been commercially acceptable. 

In dealing theretore with general merchandise, where 
baskets of tomatoes or bags of potatoes may be followed by 
a ton of glass or a summer house, the mechanical appliances 
in goods stations consist generally of machinery for dealing 
with articles too heavy to be moved by hand. Fast travelling 
and traversing overhead electric cranes are ideal for this pur- 
pose since the goods platforms are left quite free. Without 
going into the reasons which usually require that in a goods 
station the roof stanchions which also support the crane 
gantry are spaced down the middle of a platform, it is be- 
coming usual railway practice to attach a revolving jib to the 
bottom of the crab. This jib passes between the stanchions 
and is of such a length that the hook can command a siding 
or a cart road beyond the crane gantry on either side. 

Until the entire habits of the traders are changed it does 
not seem possible to deal with general merchandise wholly by 
mechanical means, much as it would be to the advantage of 
the railways to do so. If it were possible the engineering 
problem with electrical machinery is quite straightforward. 
1n a busy goods station in the west where two overhead 
cranes with underhung revolving jibs command the platforms, 
sidings and cart road and are generally in constant use day 
and night, careful checkings have shown that not more than 
3 per cent. of the total weight of general merchandise handled 
in any one day is moved by the cranes. Where existing build- 
ings do not allow head room for overhead cranes or runways, 
electric jib cranes either fixed, or travelling on a mono-rail, 
are the only lifting appliances available, but they are a very 
poor substitute for the overhead travelling crane. 

Travelling appliances transfer the goods from wagon to cart, 
or vice versa, and the overhead travelling crane comes to the 
wagon wherever it is and goes to the cart wherever it is, or 
vice versa. Power appliances are also required to move the 
wagons themselves, either full or empty, and include electric 
wagon lifts where station and yard are at different levels, 
wagon traversers to transfer wayons to or from any siding, 
turntables and capstans, and examples of such electrical ma- 
chinery are to be found all over the country. A great deal of 
trouble has been taken to render the Clyde type of electric 
capstan suitable for railways. This capstan has a steel wire 
rope fixed to a free barrel, the barrel being clutched to the 
motor through the reduction gearing only when current it 
applied. As compared with the usual type of capstan with a 
barrel permanently connected to the gearing and a hemp rope 
slipping on the barrel the saving in the cost of ropes is from 
80 to 90 per cent., and this saving generally more than pays 
for the energy, which is reduced by 50 per cent., as also із 
the power. 

In a goods yard the Goliath type of overhead travelling 
crane with a crab traversing along a bridge carried by a leg 
at or near each end and spanning one or more sidings and a 
cart road is the most useful loading and unloading appliance. 
The whole structure travels up and down the yard and with 
electric capstans usually completes the yard equipment, 
though one or more jib cranes at points inaccessible to the 
traveller may also be necessary. Some very fine examples of 
Goliath electric cranes up to about 50 tons’ capacity are to be 
found in our railway yards. 

When instead of general merchandise of all sorts of shapes, 
nizes and weights special goods of nearly uniform size and 
weight have to be dealt with in large quantities such as bales 
of cotton, cases or boxes of food or merchandise: coal, ores 
or other minerals and grain of all sorts the whole can be 
loaded, transferred and unloaded mechanically and electrical 
machinery 1s by far the most suitable where the work cannot 
be done Бу gravity. Doubtless a great deal remains to be 
done in the application of conveying or transporting ma- 
chinery for such purposes, and this especially applies to docks 
and harbours, although several railway docks are well 
equipped with electrical machinery. 

For dealing rapidly with large quantities of material of 
about the same size and weight, it is possible to design a 
conveyor to meet almost any requirement, supplemented with 
apparatus for loading on to the conveyor and for receiving the 
conveyed material, Excellent examples of convevors for deal- 
ing with coal, ore, china-clav and other minerals have heen 
provided by railways at their docks or harbours, but much 
remains to be done. 


GENERAL USE OF ELECTRIOITY BY RAILWAYS. 


In addition to a large electric lighting load and & certain 
amount of heating and cooking, electricity is also used by 
railways for opening and closing Scherzer bridges, for work- 
ing all classes of general machinery and in most departmenta 
of their locomotive, carriage and wagon works for driving 
machine tools, while the use of the electric vehicle from & 
5-ton lorry to а platform trolley is increasing rapidly. 

A word may be said about electric-train lighting, which is 
one of the most difficult problems with which railway elec- 
trical engineers have to deal. The electrical apparatus is an 
autometic central etation, which ought to run for a month 
without attention. Essentially it consists of a battery, with 
a dynamo and with control gear to render the output of the 
battery continuous. By the use of the variable-speed dynamo 
in which the voltage is roughly constant, or under control be- 
tween a lower limit and the maximum obtainable speed, the 
power taken from the locomotive driving each dynamo 
through a carriage axle may be reduced to reasonable dimen- 
sions. Railwaymen have been so intent on getting the whole 
plant reliable that not enough attention has been paid to 
economy in power. Бешни with different dynamos 
show for the variable-speed type at high speeds a saving over 
the non-variable speed type of some 40 per cent. in the power 
taken from the locomotive for lighting. Ne 

Railway electrical engineering is a special branch of the 
profession demanding as much knowledge as can possibly be 
obtained of general railway conditions. An engineer requires 
all his oni for his engineering training and most of his 
manhood and middle age as well. He can usually only hope 
to pick up @ smattering of general railway knowledge at 
second hand, and his success as a railway electrical engineer 
will largely depend upon his ability to absorb the knowledge 
and experience of his colleagues in other departmente and 
from the railway etaff in general. Railway ‘electrical engi- 
neering, apart from telegraphs and telephones, is almost 
wholly a development of this century, and it has undoubtedly 
proved its usefulness. But it depends as much on the per- 
sonal character as on the professional ability of railway elec- 
trical engineers and on their honesty in solving the many pro- 
blems which are set them by the management whether 
railway electrical engineering serves the railways, and 
through them the community et large, in the way in which 
it ought to serve both. I hope that this Institution will take 
a larger interest than it has done before in railway electrical 
engineers and that they in turn will in increasing numbers 
support this Institution. 


IRISH CENTRE. 


Mr. R. TanuaM, chairman of the Irish Centre (Dublin), de- 
livered his inaugural address at a meeting held on October 
16th. In the course of his address he said: Тһе country is 
to-day compelled to consider the subject of fuel economy. 
‘he value and necessity of developing our peat and water re- 
sources has been shown on several occasions. The former 
may ultimately be the solution of power distribution in Ire- 
land, the latter, where within reasonable distance from the 
place of demand, and where the whole of the power can be 
ubsorbed during the day and night, should be immediately 
developed, linked up electrically and connected to existing 
steam stations, and we should also look into the question of 
adopting suitable apparatus and methods for using different 
kinds of coals not hitherto regarded as suitable or commer- 
clally available. The three natural resources of power in 
lreland, namely, peat, water, and coal, have recently been 
the subject of investigation by three separate Governinent 
Committees, and their reports are awaited with the greatest 
interest. This country 1s at the mercy of every strike or 
industrial disorgunisation, and it is not possible to build up 
sufficient reserve stocks. Great Britain may have to reduce 
our fuel requirements at any time, and facilities should эе 
granted towards the rapid development of our power re- 
sources. Every power station and consumer of coal has had 
to adopt means of more efficiently utilising supplies, and I : 
would like to refer brietiv to the results obtained in electric 
power stations. The progress that has been made and the 
increased efficiency obtained. with the growth of the power 
station industry is remarkable; the power station industry 
has now become a necessity to the economic life of the nation. 
We have in [reland 13 power stations using coal and furnish- 
ing technical returns to the Board of Trade Coal Mines 
Department. During the year ended March, 1918, the total 
number of units generated by these stations amounted to 
59,159,700. The total consumption of coal in the 13 stations 
amounted to 117,640 tons. The following year ending March, 
1919, the number of units generated was reduced by 3,119,365, 
and a saving of 5,667 tons of coal effected. Electric power 
stations in Great Britain and Ireland using coal or coke fired 
boilers have been divided into areas and groups. Area No. 
22 denotes Ireland, and the figures obtained last year give 
her twelfth place on the list of areas arranged in the order 
of lowest area average for lb. of fuel consumed per unit 
generated, and seventeenth place on the list of areas arranged 
in the order of highest thermal efficiency. The average con- 
sumption of fuel per unit generated in Ireland last year was 
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4.5 Ib., and in the United Kingdom 3.459 lb. The average 
calorific value of the coal delivered at my station during the 
year ending March, 1918, was 11,050 therins per Ib., and 
last year the average fell to 9,540 therms per lb. The thermal 
etticlency of this station during the first-wentioned year was 
9.02 per cent. and last year 8.9 per cent. "Ihe coal consump- 
tion per unit generated increased from 3.4) Ib. in 1918 to 
3.9 in the year ending March, 1919. The number of therms 
used per watt-hour generated was 37.68 und 38.77 respectively, 
for the two years under review. These figures may be taken 
as the best that can be obtained in Ireland under prevailing 
conditions in, stations using coal-fire boilers. The highest 
thermal efficiency of any power station in Great Britain and 
Ireland generating between 3 and 15 million units per annum 
during the year ending March, 1919, was 11.19 per cent., and 
the lowest fuel consuinption per unit generated wes 2.61 Ib. 
There are 114 power stations in this group, and four of them 
are situated in Ireland. For power statious generating be- 
tween 15 and 50 million units per annuiu—and in this group 
there are 53 stations—the lowest fuel consumption per unit 
was 2.19 lb., and the highest thermal efficiency 14.05 per 
cent. Altogether there are 438 power stations included in 
the complete summary of the coal mines departinent. 
Eighteen of these are stations generating over 50 million 
units per annum, and the total number of units generated last 
year by these 18 stations was 2,038,492,583, while the total 
for the whole 438 stations was only a little more than double 
this figure. The highest thermal etficiency obtained last year 
at any station in Great Britain was 18 per cent., and the 
lowest fuel consumption per unit generated 1.8 lb. Members 
wil have noted the remarkable results concerning the work- 
ing of the Conners Creek power station where the Kw.-hour 
is generated for a consumption of 1.42 lb. of coal, and electrical 
engineers hope to keep on improving efficiency to reach the 
ideal now desired, viz., one KW. H. delivered on the switch- 
board for each pound of coal consumed. Your past сһаігшап, 
the late Mr. J. P. Tierney, in his address referring to the 
electrification of railways, gave 6 lb. of coal per horse-power- 
hour for steam locomotives. If we take figures for power 
stations and distribution efficiencies now admitted to be 
within the range of established working conditions, we have 
1.8 Jb. of coal per unit, allowing about 10 per cent. for falling- 
off of plant efticiency and varying conditions of operation, we 
arrive at a figure of 2 Ib. of coal per Kw. H. The efficiency for 
conversion and line losses representing American railway 
practice are as follows: Step-up transformers 98.5 per cent., 
step-down transforiners 97.5 per cent., conversion plant 88 
per cent., trolley line 90 per cent., electric locomotives 88 per 
cent. The combined efficiency from the switchboard to the 
draw-bars of the electric locomotive works out at 63.4 per 
cent. We thus arrive at a figure of 2.35 lb. of coal per horse- 
power-hour at the locomotive. It would appear froin this that 
coal conservation by electrification of railways is likely to be 
carried through at a rapid rate in the near future, particularly 
on suburban lines and where a large amount of sbunting 
work has to be done, and most of the fuel saved would be 
high grade coal. There is more than one railway in our own 
country where an immediate saving of coal could be made, 
and I believe a profitable result would follow electrification 
of a portion of our local lines. Main line electrification will 
also offer considerable opportunity for coal conservation, and 
in this connection we may expect to hear of several interest- 
ing propositions besides electrification bv means of the sta- 
tionary power house and transmission lines. The thermal 
efficiency 18 à very important measure of progress; 18 per 
cent. was the highest attained last vear in Great Britain 
and 8.9 per cent. in Ireland. In Ainerica during 1918 a 35.000- 
KW. unit reached a thermal efficiency of 21.6 per cent.: the 
steam turbo-generator unit has not vet reached its maximum 
efficiency, and in the near future 26 per cent. will easily 
be realised. The economies offered by large power stations 
reflect the greatest credit on all concerned, and when vou 
compare the above figures with the small stations consuming 
from 10 to 20 Ib. of coal per unit, it is not surprising that 
the tendency is towards the compulsory closing down of such 
etations. The development of the turbo-generator has been 
very rapid, and it is a record of progress that cannot be ex- 
celled in апу other branch of engineering. This is not the 
end. for we are promised increased efficieney by the use of 
higher steam pressures and temperatures and by ‘ bleeding 

or tapping the turbine at two or more places, placing heaters 
in series, pumping the condensate through them in contra 
flow and direct. from the condensers to the boilers. The 
economiser might be retained as a form of air heater, the 
air being heated by the gases and delivered to the boiler for 
combustion purposes. In the Conners Creek power station 
the heated air coming from the electric generators, steam 
pipes, &c., is led to the boiler furnace because for each Kw. 
generated about 100 вт з can Бе recovered. Another 
progressive proposal is Mr. Eanniett's two fluid method, 
using mercury and steam. Не superimposes on the steam 
temperature a high temperature by the use of mercury vapour. 
The expected efficiency Is very great, meaning some 40 per 
cent. saving in fuel: but progress has been delayed by pres- 
eure of war work. Boiler-house improvements have also made 
great advances. The design. and operation of automatic 
stokers, дейши devices, recorders, and auxiliaries have 
contributed considerably towards improving thermal efficiency. 
Boilers are now installed in Great Britain for an evaporation 


of 80,000 lb. per hour, and some are capable of an overload 
duty of 104,000 lb. of water per hour from and at 212 deg. F. 
In America at Detroit peak !оай duty of 100,000 lb. per hour 
per boiler is carried, and up to 160,000 Ib. per hour expected. 
Boiler working pressures are also on the increase; at Glasgow 
275 Ib. per sq. in. is to be used at the new Dalinarnock station. 
At Carville power station 275 lb. per sq. in., and for the new 
Barton station at Manchester a boiler pressure of 375 lb. per 
sq. in. is contemplated. At Detroit station plant is working 
at 350 lb. per sq. in., and at the B. T.H. Co.'s power house at 
Rugby there is a 350 lb. per sq. in. pressure plant, with 
Babcock & Wilcox self-contained marine type boilers. After 
four years’ continuous working, everything appeared satis- 
factory, and the turbine blading was found to be in first- 
class condition. There are 217 self-contained boiler units 
actually in operation, and the capacity of these boiler units 
varies from 25,0UU to 90,000 lb. evaporation per hour. I refer 
to these installations to draw attention to the efforts that 
engineers are making towards conservation of resources and 
providing power at а cheaper rate. І am preparing a high- 
pressure boiler turbo unit scheme to compare with the running 
of present plant at my station, and with a view towards 
increased economy in connection with future extensions. The 
use of low grade fuel is worthy of close investigation in this 
country particularly. Investigation into production and 
methods of utilising low grade fuels and developments in 
other countries have demonstrated that the use of such fuels 
may be made to afford economies. Burning coke breeze and 
burning Irish anthracite is not quite the same proposition, 
although the average percentage of volatiles in each 18 about 
the same, there is a considerable difference in the physical 
properties of coke breeze and anthracite. We want to burn 
at least 25 lb. of coal per sq. ft. of grate per hour. The 
makers of the forced draught travelhng-grate stokers claim 
that their stokers will burn lrish anthracite coal at this rate, 
and I understand a number of these stokers are at present 
being installed at the Corporation electricity works. Amongst 
the many other methods suggested for more efficiently utilis- 
ing our fuel resources may be mentioned powdered fuel. In 
America the consumption of coal in powdered form is about 
10 million tons per annum, the consumption approximately 
running out as follows: Manufacture of cement, 6,000,000 
tons; iron and steel industry, 2,000,000 tons; production of 
copper, 1,500.000 tons; generation of power, 200,000 tons. In 
addition, the use of fuel in this form on board ship 
and op locomotives is now under way. Recent advances in 
this method of burning fuel have shown marked economy, and 
it will likely be more widely used when it is better understood. 
The powdered fuel system is worthy of careful investigation 
in this country, and should receive financial aid from the 
Local Advisory Committee of Scientific and Industrial Re- 
search on the lines already granted for industrial research. 


THE ROADS AND TRANSPORT CONGRESS 
| AND EXHIBITION. 


THE problems of transport in this country are becoming more 
serious day by day. Ihe Roads and Transport Congress and 
Exhibition, which was held at the Royal Agricultural Hall, 
Islington, London, N., from November 20th to 27th, proved, 
therefore, of wide interest. It was the second venture or- 
ganised by the County Councils Association, and was inaugu- 
rated by a luncheon at the Holborn Restaurant, presided over 
by the Earl of Dartinouth, and attended by Sir Eric Geddes, 
Minister of Transport, who accepted the presidency of the 
exhibition. In view of the promimence of the housing ques- 
tion, arrangements were made with the Institution of 
Municipal and County Engineers for a Housing Conference 
to be held on November 27th and 2th, which was addressed 
by Dr. Addison, Minister of Health. A conference was also 
held by the London "Safety First" Council on November 
Упа, when Mr. A. E. Blain gave an interesting account 
of the commencement and work of the movement. Confer- 
ences were held daily at which the subjects discussed in 
cluded: Concrete roads, asphaltic macadam (bituminous) 
roads, the consolidation and amendment of the Highways 
law, single and double biturninous road surfacing, conditions 
under which heavier types of vehicles might use roads, 
weight, construction, and speed of vehicles in relation to 
construction and maintenance of roads, and provisions for 
future development of traffic. 

The gallery of the main hall was taken up by the Public 
Works Exhibition, organised by the Municipal Agency, Ltd., 
and in the iain hall was staged a representative collection 
of British-made commercial road | 
petrol-electrie, and electrically driven. In addition, the exhi- 
bition comprised materials and plant for the making, mainten- 
ance, and cleansing of roads. The main features of the 
electric vehicles will be fainiliar to our readers; they formed 
representative exhibits of most of the leading firms in the 
Industry. 


Messrs. Rican Саккетг & Soxs, Тлр., Leiston, Suffolk, 
had on view a 2.5-ton electric lorry fitted with an electrically- 
operated end-tipping wooden body, with fixed sides and 
hinged tailboard. The speed on good level roade is 10 m.p.h., 


vehicles, steam, petrol, 
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and the distance that сап be travelled without recharging 
is between 35 and 40 miles. The standard inside platform 
dimensions are 10 ft. 9 in. by 6 ft. 6 in., the overall length 
being 15 ft. 6 in., and width 6 ft. 11 in., with a wheelbase 
of 10 ft. 8 in. Solid rubber tires are fitted, single to the 
front and twin to the hind wheels. Over the drivers' seat 
a cab and awning is built; semi-elliptic springs are fitted to 
both axles, which are of steel and run in roller bearings. 
All working parts of the steering gear have case-hardened sur- 
faces. The transmission is double reduction by silent chain, 
in an oil bath, from the motor to the countershaft, and con- 
tinued by silent roller chains to the road wheels. The con- 
trolling gear gives six speeds forward and four reverse; it is 
fitted with trip gear arranged to automatically cut off the 
current immediately the brakes are applied, and rendering 
it impossible to restart until the brakes are released. Both 
the double external contracting foothrake and the internal 
expanding hand-operated emergency brake operate on brake 


Еа. l.—GaRRETT 3.5-ToN ELECTRIC Lorry. 


drums on the rear wheels; all brakes are lined with Ferodo, 
and lubricators are fitted to all moving parts. The 44-cell 
Ironclad-Exide battery is of 193 amp.-hour capacity, while 
the series-wound motor is capable of an overload of 300 per 
cent. for reasonable periods. А receptacle for an E.V.C. 
charging plug is provided, while a speedometer, hydrometer, 
indicating instruments, lamps. horn, and all the usual tools 
‚ and accessories are supplied with the vehicle. We were unable 
to obtain а photograph of the vehicle actually exhibited, 
which was manufactured for the Glasgow Corporation, but 
fip. 1 illustrates а 3.5-ton model that was supplied to the 
Great Eastern Railway Co. 

Messrs. TILiInG-STEVENS, LTD... Maidstone, exhibited a 2.5 
ton chassis fitted with hand-operated tipping wagon body and 
a petrol-electric fire tender with escape, the ladder being of 
the 35-ft. trussed pattern on brass stanchions, with roller. 
Ap interesting feature was the independent electrically-driven 
pump of the two-stage type with a capacity of 350 G. P. NI. 
and constructed entirely of bronze. ‘The vertical motor and 
centrifugal pump are carried as one dismountable unit on a 
light 2-wheeled trailer which can be quickly mounted or 
dismounted from the rear of the engine. This is accon- 
plished by means of a light pair of ramps, permanently fixed 
to the rear of the chassis and at such height that when tho 
unit is rolled up it will slide up the ramps and be held in place 
by а pair of automatic clamps. The pump drive is by shunt- 
Wound, ventilated electric motor and two cable drums are 
provided, each carrying 100 ft. of twin cable. Several ad- 
vantages are claimed for this arrangement apart froin mobility 
at the actual scene of the fire. By having the pump and 
motor vertical it is possible to place the pump very near the 
ground, thus reducing the suction lift and keeping the centre 
of gravity of the unit low. The absence of mechanical con- 
hection between the engine and pump and the use of electric 
regulation renders the speed of the pump controllable to suit 
the varving volumes of water pressures without sacrificing 
H.P. The chassis is of the company's well-known petrol-elec- 
tne type, fully equipped with С.А.У. electric lighting. The 
wheel base is 14 ft. 6 in.. and the maximum length 19 ft. 3 1. 

he frame is ef pressed steel throughout, each of the main 
side members being pressed from one solid steel plate. The 

ynamo and motor are carried on two longitudinal sub-mem- 
The engine. which is on 3-point suspension is of 45 
to 50 н.р. four-cslinder enclosed vertical tvpe with a bore of 

? In. and a stroke of 6 in. The cylinders, water-Jacketed, are 
F in pairs with the inlet and exhaust valves оп the near 
5 The valves are of large diameter (tha inlet and outlet 
= ves being interchangeable) operated bv a single camshaft, 
th ely accessible. The oil is circulated Бу a gear oump, 
195 ubrication of the engine is entirely automatic, and is in 
В. dependent проп the driver. The ignition is by Thom- 
iuc nett нт. magneto. driven from the camshaft by an 
a skew gear. The magneto is easily removable, and 
А Teplaced without disturbing the timing. As Ње 
i agneto runs at right angles to the engine the contact breaker 
| Very accessible for inspection. Sphinx " sparking plugs 


are screwed into the valve caps. .The cooling water circu- 
lating pump of the centrifugal type is driven from the eame 
skew gear as the magneto. The controller and speed regulator 
are carried in separate aluminium cases. The controller is of 
the tramway type with screw adjustment to the contact 
fingers. The speed regulator is of the multiple contact type, 
and operates by varying the resistance in the shunt field of 
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Fics. 2 AND 3.—PETROL-ELECTRIC FIRE ENGINE. 


the generator and by shunting the series field of the motor. 
Easily renewable resistance units are fixed on the base of this 
controller. The switches, are constructed entirely of metal 
and micanite, no insulating compoundy being used. The 
drive from the electric motor to back axle is by means of a 
propeller shaft fitted. with universal Joints at each end, and 
the back axle is worm driven, the worm being placed above 
the worm wheel. The steering gear is of the Ackerman type, 
with irreversible worm and sector which are enclosed in a 
dust-proof and oil-tight casing. Fig. 2 shows the Tilling- 
Stevens petrol-electric fire engine, while fig. 3 illustrates the 
method of detaching the motor-driven pump. 


Messrs. реххіѕ BROS., Lrp., Guildford.—Included in this 
exhibit was a tower wagon mounted on a subsidy chassis, and 
fitted with Rawlinson elevator gear, of the central screw type, 
which can be operated by one man. The extended height 
to floor of platforin is 19 ft., and the closed height 13 ft. 10 in. 
The machine is fitted with a 45-н.р. 4-cylinder engine, the 
cylinders being cast in pairs of the T-headed type. The mag- 
neto is driven by a cross shaft in front of the engine. The 
final drive is by overhead worm, contained in a housing 
forming part of the axle casting lid. The standard wheels 
are of the cast-steel tubular-spoke type, and large-diameter 
brake drums are fitted to the rear wheels. The gear box 
gives four speeds forward and reverse. 


Tae Lacke Motor Can Co., Lrp., 78, York Road, King's 
Cross, Londpn, N.1, in addition to other vehicles was also 
showing a tower wagon suitable for tramway and other 
overhead work. A feature of the machine is its light yet 
strong construction, the various sections being framed in ash 
and tied together by steel rods. 


Messrs. Bouton & PauL, Lrp., Norwich, had on view a 
working exhibit of the Chaine-Helice liquid elevator 
which was brought out in France in 1910. The elevator is a 
simple and cbeap means of raising water from wells, and a 
large number of installations were used by French and 
British engineers at the front. The elevator is simplv placed 
on the top of the well. and the spiral chain lowered, when 
water can be pumped immediatelv. Installations have been 
made in wells 240 ft. deep without the necessity of descend- 
ing the well at all, and deliveries of 7,000 gall. per hour can 
be obtained. The method of working is an endless chain 
carrying spiral coils, single or multiple, according to the 
amount of water required. A grooved nullev operates it 
from the top of the well, and a corresponding grooved pullev 
is suspended in the loop at the bottom of the well to keep 
it taut. The water is entrapped in the interstices, of the 
spiral by capillary attraction, and is lifted until as the chain 
nasses over the pullev at the top it is thrown off by centri. 


fugal force. Figs. 4 and 5 show the construction ef the 
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endless spiral chain, while fig. 6 shows the elevator ready 
for operation. | 
Amongst the advantages claimed for this form of pump 


Figs. 4, 5, AND 6.—CHAINE-HELICE PUMP. 


are its simplicity, absence of piping. cups, rubber, and valves; 
there is no fear of freezing, and the length of chain can be 
easily adjusted according to water level variations. 


(To be continued.) 


— 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


The Overseas Water Heater. 


The Overseas safety water heater, made by the OvkR- 
SEAS ENGINEERING Co., Ltp., 75, Curtain Road, London, E. C., 
will give, it is claimed, hot water instantly, merely by turn- 
ing the switch, the continuous running water being fresh, 
drinkable, and either hot, warm, or cold, as desired. "There 
is no need to run any cold water away first, and the heater 
only consumes energy whilst hot water is being drawn. The 
device, fig. 1, is a nickel-plated brass fixture, and is complete 
with 3 ft. of nickel-plated flexible armoured wire, plug, and 
wall socket, so that it can be readily installed. The heater, 
which weighs about 2.5 lb., will operate on either A.c. or 
D.C., but the heating element will have a longer life on A.c. 
as electrolysis does not occur. Both terminals are earthed 
through the water, so that it is electrically safe, and in 


Fia. 1.—Tug ‘‘ Overseas " ELECTRIC WATER HEATER. 


addition it is claimed that the water is electrically sterilised : 
27 gallons may be heated per hour to 82 deg. F., or 6.5 gal- 
lons to 165 deg. F. with the water supply at 52 deg. F. The 
consumption of electricity varies with the water heated; 7 
amp. are consumed at 220 volts and 14 amp. at 110 volts. At 
the upper joint the rod, which is in reality a valve stem, :s 
connected to a snap switch which thereby controls not only 
the electric current, but also the flow of water. The snap 
switch has four positions; in only one of these is the heater 
coil connected to the electric circuit. In two of the positions 
the water is tyrned off, while in the other two water can 


flow. The arrangement is such that the electric circuit cannot 
be completed unless water is flowing. There is sufficient play 
in the toggle-joints to permit adjustment of the rate of flow 
within certain limits, thereby regulating the temperature 
attained by the water before it issues from the spout. The 
device is economical, inasmuch as the water is heated only 
when desired, there being no stored volume from which heat 
is radiated. One turn of the switch starts the flow of water, 
and at the same time makes the necessary electrical connec- 
tion; a second turn shuts off the flow of both water and 
electricity. Cold water is obtained from the same tap by a 
third turn of the handle, by which the flow of water only 
is started, and no energy is consumed. A fourth turn again 
stops the flow of water. 


Outdoor Lightning Arresters. 


For the protection from lightning of electrical plant and 
apparatus connected to D.C. overhead lines at pressures up 
to 650 volts the most satisfactory method is to use a magnetic 
blow-out arrester. In sóme of the existing apparatus of this 
description the blow-out coil is in series with the air gap, 
thereby introducing inductive resistance in the earth circuit. 
To overcome this objection the GENERAL ELECTRIC Co., LID., 
67, Queen Victoria Street, Е.С. 4, has designed an arrester, 


Fig. 2.—G.E.C. Maanetic BLow-out LIGHTNING ARRESTER. 


fig. 2, known as the O. K. M. type. In this the energising 


current for the blow-out magnet is shunted from a non 
inductive resistance in parallel with a second air gap, and 
thus an effective magnetic blow-out is obtained without 
obstructing the path to earth for-a discharge. In addition 
the following points in construction should be noted. The 
two pairs of horns are shielded with fireproof shields. Тһе 
non-inductive resistance is placed on one side of one pair of 
horns, and the blow-out coil is placed on one side of the 
air-gap on which it is to act—the two pole-pieces of the 
magnet voke being arranged right and left of this gap and 
resting flat against the insulating shields. This arrester 1s 
mounted complete in a cast-iron box with rainproof cover 
and two fixing lugs far mounting on a pole or outside a. wall ; 
it weighs complete 38 lb., and measures 134 in. by 7§ in. by 
64 in. 
The Dispersive Mazdalux Reflector. 


A new pattern of industria! Mazdalux reflector has recently 
heen developed by the British THomson-Houston Co., Lrp., 
77, Upper Thames Street, Е.О. 4. This is known as the dis- 
persive Mazdalux reflector, fig. 3; it is made in four sizes from 
134 in. to 22 in. diameter for half-watt type Mazda lamps 


Fic. 3.—DisrEnsivE ТҮРЕ MAzDALUX METAL REFLECTOR. 


of from 60 to 1,500 watts. Dispersive, of course, describes 
the light distribution given, which is midway between the 
extensive and intensive form of distribution. For uniform 
illumination these dispersive units should be spaced a dis- 
tance apart equal to 14 times their height above tho working 
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plane. The angle of cut-off is 85 degrees, so that this 
reflector is particularly suited to conditions requiring the 
illumination of vertical surfaces. The reflector 18 made of 
sheet steel, stiffened with a beaded lower edge, and accurately 
formed to give the dispersive distribution. The interior is 
finished with white vitreous enamel, and French grey enamel 
protects the exterior. The reflector has a deep skirt, the 
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Fig. 4.—PotaAn Сокув or DispERSIVE MazDALUX REFLECTOR 
AND MAZDA HaLr-waATT LAMP. 


object of which is to increase the dispersion of the light rays 
to an extent impossible with other types of half-watt lamp 
reflectors. Dispersive Mazdalux reflectors are supplied in 
a modified form (known as the ''Dispersa " lantern) with 
weatherproof housing made of cast iron, for outdoor use. 


Studio Árc Lamp. 

Messrs. B. J. Hatt & Co., LTD., of Chalfont House, Great 
Peter Street, London, S.W. 1, have on view at their office a 
novel form of arc lamp designed for film studio and photo- 
graphic purposes. The special feature of this lamp, which is 


= 


Ее. 5.— HALL STUDIO LAMP. 


illustrated in fig. 5, is a horizontal arc with uninterrupted 
illumination on the under side. The lamp has been designed 
and built at their own works, and a patent has been applied 
for. Readers are invited to go and inspect it. : 


Synthetic Ammonia.— M. Georges Claude recently showed 
that it was not only possible but easy to produce and turn 
to industrial uses pressures of 1,000 atmospheres and more. 
M. Claude has now succeeded in applying these very high 
pressures to the synthetic production of ammonia. Under 
the new conditions discovered by him the combination of 
hydrogen and nitrogen takes place with such intensity that a 
very emall apparatus is capable of a considerable output. 
Whereas the German chemist Haber only obtains one-third of 
a gramme of ammonia per catalytiv gramme, M. Claude 
abtains ten grammes,—The Times. 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


List of further contributions received and promised up to 
November 28th in connection with the Annual Festiva], 1919: 


ADDITIONAL TO МЕ 


CHAIRMAN'S LIST. Я 
BEVIS'S COLLECTION. 


Amount previously pub- 


lished ............ ТРЕ 2326 11 6 Amount previously 
Pearston, Osborne  ..... "— 1 1 0 published . £61 9 0 
Graham, E. A. 2 2 0 Pirelli-General Cable 
Higgs & Hill ................. . 2 2 0 Works, IL. td. 25 0 0 
Ives, . evo is 01U O0 Bles, D., & Sons 11 90 
Piper, J. R. _.................. 010 0 
Gent & Hurley ............... 5 5 0 £87 10 0 
Keighley, L. (Miss) esce 0 10 0 
Langridge, E. (Miss) ...... 0 10 0 
Kirk, А. .. . p 010 0 
Mann, M. M. .................. 010 0 "T 
lavener, W. J. . . 0 10 0 MR. J. Y. FLETCHER'S 
Ellison, R. B.  ............... 0100 | COLLECTION. 
Rawlings, W. К. ............ 3 30 Á General Electric Co., Ltd. 5910 0 
Gas Be, Pr Improvement | Hirst, H. 21 0 0 
Cos ic.... 8 10 6 Railing, VV 10 10 0 
Crowden & Garrod . . 110 Fletcher, J. v. .. 10 10 0 
Braby, F., & Co., Lid... 1 1 0 e 
Carmichael, T. ............... 110 
Crapper & Co., Ltd. ...... 110 e er 
Price, E. L., & Co. 1 1 0 
Miskin & Rice  .............. . 5 5 0 
еме А WM uio E. 0 | 
Vray, T. |. 010 0 MR. C. E. HUNTER'S 
Young, Н. T. .................. 3 3 0 | COLLECTION. 
Chesters, А. E. ............... 5 5 0 a | 
Wallis-Jones, Capt. R. J., Edison Swan Electric 
O. B. E., T. DO. 110 Co4- ic 8 105 0 0 
Falk, . ² 11 0 Henley's, W. T., Tee- 
Electric Construction Co. 10 10 0 , Eraph Works Co., Lid. 25 0 0 
Falk, Stadelmann & Co., Лагке, Ellioe  ............... 10 10 Q 
VF 10 10 0 Hunter, С. Е................... lu 10 0 
СоВп, А. cee 550 Cross, John ..................... 10 10 0 
Edgecombe, J. E. .. 110 , ога, С. J.. ... 10 10 0 
Wyld, W 110 .  Rosling, E. . . . . 10 0 0 
Hiatt, Dr. C. E. . . 100 Bun E. C. . 9950 
(Child А раа е 010 6 uncan, Tucker & Sons ... 5 5 0 
Shiller, L. G. . . . 0 10 6 Altrincham Electric Supply 
Cunningham, К. N. ......... 1 1 0 Co eee PENES оа. 9*5 0 
Cannon, A. W.. 110 Platto, FEE Я эз 5 0 
Cateaux, J. LJ... . 11 0 Womersley, R., & Sons. 5 0 U 
Adams, L. E. 500 Marsden, J. W. ............... 330 
French, Н. N. ...... 110 | Bailey, S. J., & Co. ......... 3 0 
Williams, W. H. . . 3 2 0 Cox, C. Н. Jess 230 
Vacuum Oil Co. . 1 10 | Boys Capt. S. . 3 2 0 
Turner, С. H., & Co. ...... 1 1 0 | Etches, J. B.... 110 
Benjamin Electric, Ltd. ... 10 10 0 Atkins, J. P. . .. . . . 110 
Haskell, P. J. . . .. 010 6 | Cromil Engineering Co., 
Callender, Sir Tom ......... 10 10 0 Ltd. . eee 1 0 
Potter, W. J e 1 0 
Kartret Eng. Co., Ltd... ^ 5 0 Hillbar Press, Ltd. ........ 1 1 0 
Baker, C. . . . 110 Barnett, J. . . 110 
Wordingham, C. H.. 110 Melin. C, & Co RARE 110 
Kipping, P. P. P.. 2 2 0 | Down F. J 1 1 0 
Spagnoletti, J. E. ............ 2 20 fall & Pickles . 1 0 0 
Hawes, Е. B. Oo. 20 0 0 Sherwood. FJ. 0 10 6 
Electrical Times, Ltd. 500 | Clark, R. J. . . ... .. 010 6 
Allen. А. H. .... . . . 010 6 | Parkes, Е. W. ............... 010 6 
Scupham & Wood, Ltd... 2 20 ones, J. bib 010 6 
Electricity, Proprietors of... 1 1 0 | Horsfall, Н. M. ............... 010 6 
Kane, S. 1 1 0 | Eberstein, J. f . . 5 5 0 
' Hughman, R. W. 110 ' Johnston, R., & Co. . . . .... 1 10 
Rooper, W. O., & Co 5 5 0 | Hall Street Metal Rolling 
Praill, C. Н. . 110 o., Ltd. „... .. 200 
Morton, №... 010 6 Elliott, J. W. ...... 55 0 
Rawlings, W. J. . 110 Child, 135 e 5 5 0 
i sob 5 5 0 Scott-Harland, W. . . ...... 110 
Harris, A. Fr. q] 511 0 Austin, W. ... 010 6 
Nalder [Br & Thomp- coin Herbert, H. i225 eme 110 
son, "Ltd. ..................... 5 о 5 
Nalder, F. H.. 1 1 0 £29 17 0 
Al.“... нр 110 
Apel 1 0 
S, .. 66 
Heu plc 110 RAFFLE AND AUCTION OF 
Hafen,... ² жужан 110 SOVEREIGN. 
Walker, H. ... . . . . 110 Raffle _........................... £13 10 0 
Keeley, P. W —— .. 110 Hirst, M q 20 0 
Rapp. W. .................. 1 1 0 Hunter, C. K 15 0 0 
Dagnell, ОТЕТ EIE SS 11 0 ` Hawes, Е. В. О. Oo. 6 0 O 
Ward, J. (Worcester), Ltd. 010 6 Taylor, G. KE . . 5 0 0 
£508 11 0 £59 10 0 


In the list of subscribers to the Benevolent Institution pub- 
lished in our last issue, for ‘‘ MacDonall, Syer & Co.“ read 
Macdonald, Syer & Co., Ltd.“ 


The Metric System in the United States, — Out of 
58,226 petitions relating to the exclusive use of metric weights 
and measures jn U.S.A., now in the keeping of the Bureau 
of Standards, Department of Commerce, 99.27 per cent. 
favour this progress. and only 426, or léss than 1 per cent., 
oppose it. Some of these petitions represent unanimous 
resolutions passed at conventions of organisations with thou- 
eands of members. Manufacturing and engineering concerns, 
engineers, architects, and contractors were 9,968 in favour, 
and only 154 against. Chambers of commerce, trade organisa- 
tions, exporters, and importers were 9,974 in favour, and 
only 51 against. Educational institutions, beneficient or- 
ganisations. and individuals in professions were 22,443 in 
favour, and only 14 against. In all other vocations over 99 


per сеп}. favoured metrio standards exclusively. 
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NEW PATENTS APPLIED FOR, 1919. 
= (NOT YET PUBLISHED.) ` 


Compiled expressly for this journal by Messrs. Serton-Jones, О' Оки, AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


95,439. “ Projection lamps." Н. Marek. November 17th. 

28,448. Control of asynchronous electric motors," SIEMENS-SCHUCKERT- 
WERKE. November 17th. (Germany, August ЗІМ, 1918.) 

28,449. '' Manufacture of clectric thermo-eluments."” C. B. BUKkDON. 
(Siemens & Halske Akt. Ges.) November 17th. 

38,461. '' Electric couplings.” X. E. BaksekR and E. Hoyts. Novem- 
ber 17th. 

28.478. Electrical seiin-welding/— machines.“ 
ber 17th. (Germany, June 12th, 1918.) 

28,491. Aerial systems." W. J. Picken and J. G. Ross. November 17th. 

28,499. “ Electric gas lamps with glow discharge." Акт. GS. J. PINTSCH. 
November 17th. (Germany, October 27th, 1917.) 

28,500. Electric gas lamps with glow discharge.’ 
November 17th. (Germany, November 6th, 1917.) EM 

28,901. “ Electric gas lamps with glow discharge." Ant. Gre. J. PIN ISC. 
November 17th. (Gecmany, December 12th, 1917.) 

28.507. Rotary electric machines," К. Nosunara. November 1701. 

28,918. '' Phonio motor drive for telegraph machines.“ D. Mturkay. No- 
vember 18th. | | 

28,529. “ Trolley heads for overhead electric tramcars, &c.“ L. SUNDER- 
LAND. November 18th. 

28,534. " Sparking plugs." J. P. Reysuout. November 18th. 

28,543. Field magnet for dynamo-electric generators and motors." F. A. 
I'. CE. November 18th. 

28.567. Electrical fuses.” Савик Accessorits Co., A. Ckawrokb and F. 
H. Reeves. November 18th. 

28,995. ‘Sparking plugs." Н. Е. F. Misor. November 18th. (France, 
February 12th.) 

28,596. “Cooling electric dynamo machines and transformers and recovei- 
ing waste heat therefrom.“ Soc. pe Мон» a Gaz er D'INDUSTRIE 
MECANIQUE. Ncvember 18th, (France, October Lith, 1918.) 

28,599. Electrical transformers.” British  THomson-Houston Co. 
(General Electric Co.) November 18th. 

28,600. X-ray apparatus.“ British THOMSON-HIOCSTON Со. 
Electric Co.) November 18th. 

28,628. ‘ Safety controlling-gear for  clectrically-propelled vehicles.” F. 
Garrett and К. GARRETT & SONS. November 19th. 

28, 648. Electric switch for alarm, &c., clocks." V. A. Waichr. Novem- 
ber lyth. 

28,649. '' Electric baling-presses." J. Н. HiNpLE and T. Німок. Novem- 
ber 19th. 

28,650. '' Method of sound reproduction for gramophones, telephones, &с." 
F. GaiLLARD.. November 19th. 

28,653. ''Carrying and covering wires in electric installations." Н. Акм- 
STRONG. November 19th, 

28,058. ''Alternating-current dynamos for lighting." A. E. GLAN VIII. No- 
vember 19th. 

28,671. Adjustable housing for centralising timing lever and fitments 
with armature and contact breaker of magneto" W. Н. SHILLING. Novem- 
ber 19th. 

28, 678. Electric switches.” W. E. Barser. November 19th. 

28,695. *“ Method of controlling electrically-heated apparatus. Н. JauGi- 
ZuMBUHL. November 19th. (Switzerland, June 21м.) 

W. 706. Electricity meters." W. Lawson. November 19th. 

28.712. Lamps and reflectors’ holders for flashlights.“ H. M. Koretzky. 
November 19th. _ 

28,718. Automatically controlling electric lights in railway coaches." E. 
H. BANK wa V. November 19th. 

28.721. Miners’ safety lamps." G. Огонам, J. Огрнам, O. O. bnAu. and 
Огонам & Son. November 19th. 

28.725. Hollow-base electric winches.” А. СикміхснАм. November 19th. 

28,730. '' Electric conductors." P. DunsHeatH, W. T. HEenisy’s TELEGRAPH 
Co., and A. W. C. МсАктнок. November 19th. 

28,7412. Electrical resistance heater lor high temperatures." Soc. Axon. 
DES ATELIERS DE SECHEKON, November 19th. (Switzerland, December 6th, 
1918. ’ 

28 743/4. “ Electrical resistance heater for high temperatures." Soc. ANON. 
DES ATELIERS DE SECHERON. November 19th. (Switzerland, February 12th.) 

28.762. Electric dry cells." BuRoksS Barteky Co. November 19th. 
(United States, November 19th, 1915.) 

28.765. Electric torches for walking sticks and umbrellas, &c.” J. 
Leecttman, November 19th. 

28.766. ‘Fuse adapter for portable electric lamps, &c." E. Crise. No- 
vember 19th. 
` 98,768. '' Wireless telephonic and telegraphic apparatus and systems." W. 
J. Rickets. November 20th. | 
28.772. Primary electric batteries." В. Е. S. BaprN-PowrLr. Novem- 
ber 20th. 

28,785. Apparatus for moking and breaking electrical circuits." S. STEN- 
> BERG and C. E. TavLoR. November 20th. 

28.796. Contacts for electrical switches, fuses, plug connectors, &c." H. 
F. SHANAHAN. November 20th. 

28,797. ''Deviecs for preventing removal of incandescent electric lamps 
from their holders." J. FIRTH and S. SrAPLETON. November 20th. 

28,800. Sound transmitting instruments," A. Marr. November 20th. 

28,807. *'' Telephonic transmitters and receivers.“ К. S. Cray and E. Н. 
Ecctks. November 20th. 

2.812. Telephone ringing contacts.“ O. T. G. Cooper. November 20th. 

28. 820. Elcctro- generator sets.“ E. G. Brunor and E. H. F. CHATEAU. 
November 20th. 

28.843. Duplex cable signalling." L. Conen. November 20th. United 
States, May 27th.) . 

28,844. Wireless Aransmission of energy." E. C Hansen. November 20th. 
(United States, September 7th, 1915.) 

28. 845. Elecuolvtic apparatus." E. А. AsnucRorr. November 20th. 

28.854. Bavonct-joint sockets of electric-lamp bulb-holders, &c." A. Н. 
t Mackey. November 20th. 

28,856. *' Protective devices for alternating current distribution systems.’ 
- Betrish THowsos-Hetsros Со. and Н. K. Ткеснмах. November 20th. 

28,804 ° Electrical conductors.” Е. W. Berwick & Co. and M. H. L. 
SIZAIKRE. November 20th. * 

28,872. “ Electricity meters.“ 
November 20th. 

28,873. "' Interrupting devices for electric circuits." CHAMBERLAIN & Mook- 
HAM and S. James. November 2th. 

24,877. “ Sparking plugs.” G. L. Detrosse. November 20th. 

38.50. “Wireless signalling system." J. H. ROGERS. November 20th. 
United States, January 10052 І = = P 

28. . Electricai switchbourd apparatus." Wavcoop-Ottis, Lip. (Otis 

Elevator Co.) November 20th. 

28.889. Arc lamps." Sperry Gyroscore Co. 
Stites. November 20th, 1918.) 


; 25, 893. Controllers for electric. motors. С. E. FaAiks URN. November 20th. 


E. SCHRODER. Novcin- 


AKT. Ges. J. Pintscn. 


(General 


1 


CHAMBERLAIN & Hookuam and S. James. 


November 20th. (United 


» t 25 


28,935. Leads for arc lamps." W. kircuiNGMAN. November 2lst. 
28,940. Electric warmers.” С. C. Уміти. November 21st. 

28,944. '' Telegraph printing systems.” Automatic ТЕЕРНОМЕ MANUFAC- 
TUKING Co., Н. Н. Harkison and S. R. $мин, November 21st. 
uw) “ Sparking plug." G. J. MokcaN and К. M. Mokcan. Novem- 
то Сім. 

28,949. ''Combined electric incandescent or glow lamp holders and 
switches.“ R. T. Моктох. November 21м. 

28,975. '' Magneto-electric machines.“ BnRirisu  TuowusoN-HousrtoN Co. 
Н. W. Н. Wakkes and А. P. YouNc. November 2lst. 

256,076. “ Sparking plugs." A. E. LaukiN. November 21st. 

28,958/90. ''S5parking plugs." T. Е. Newman. November Zlst. 

29, 022. Electric irons." А. W. Kinser. November 2lst. 

39,029. *' Water-tight electric light fittings." P. ErcugPAkE and I. Korn- 
FELD. November 21м. 

29,033. Electric switches." Brirish Ever Rrapy Со, and Н. F. WEsr- 
NEY. November Jlst. 

29,075. "' Device for disinfecting telephone instruments." R. Сооғьк. No- 
vember 21м. 

29,082. Sparking plugs." А. W. ARM5IRONG. November 22nd. 

29,084. Thermionic devices. J. 5согт-ТАССАКТ. November 22nd. 

29.04. Storage batteries." U.S. Licht амо Heat Corporation. Novem- 
ber Rnd. (United States, September Bth, 1917.) 

29,098. '' Current detectors in connection with electric ignition of internal- 
combustion engines.” E. V. Haves-Gratze. November 22nd. i 
3 " Electric. switches.“ R. B. Соомвь and C. E. Jenks. Novem- 
e" nd. 

29.140. Moulds for manufacture of glass insulated sparking-plugs.“ 
C. b. Geatatp. November 2nd. 

29,111. Thermionic devices," H. M. Dowsktt. November 22nd. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 
10,717. RECEIVER,» КОК WIRELESS TELEGRAPHY. Marconi’s Wireless Telegraph 


Co. and C. S. Franklin. June 28th, 1918. (134,246.) 


10,839. TzLEPHONks. Akt. Ges. Siemens & Halske. july 14th, 1917. 
(134,247.) 

11,013. AUTOMATIC REGULATOR FOR DYNAMO-ELECIKIC MACHINES. O. Imray, 
(Akt. Ges. R. bosch.) July 4th, 1918. (134,245.) 

12,189. COMBINATION ELECTRIC HEATER. J. Н. Robinson and W. О. Work- 
man. July 26th, J918. (134,249.) 

15,530. Lamps FOR  LIGHIING. 
(119,470.) 

16,004. ELECTRIC swircues. J. B. Tucker and J. A. Crabtree. October 3rd, 
1918. (134,2060.) 

17,468. SIGNALLING LAMPS, AIRCRAFT RECOGNITION LAMPS, MOTOR VEHICLE HEAD- 
LIGHTS, AND THE LIKE. А. C. W. Aldis. October 25th, 1918. (134, 281.) 

17,967. ELECTRIC FUSIBLE CUT-OUTs. Н. E. Trent. October 28th, 1918. 
(134,290.) 

17,575. SwitCH CONTROL FOR AUTOMOBILE ELECTRIC TAIL LIGHTS. D. G. 
Zalovostas, October 28th, 1918. (134,291.) 

17,631. OSCILLATORY MERCURY MAKE AND BREAK APPARATUS FOR WIRELESS TELE- 
GRAPHY OR THE LIKE PURPCSES, Comparri Wireless Control Syndicate and M. 
Compare. October 29th, 1918. (134,297.) 

17,754. MANUFACTURE OP ELECTRIC DRY BATTERIES. 
October 30th, 1917. (120,891.) 

17,995. DETECTOR OF VARYING MAGNETIC FIELDS WITH APPLICATION TO VIBRATION 
GALVANOMETERS CR OSCILLOGRAPHS. F. O. Hunt. November 4th, 1918. Cog- 
nate application No. 10,943/19.) (134, 338.) 

18,073. ELECIRO-MAGNEIIC WAVE  1KANSMITTING AND RECEIVING SYSTEMS. R. 
Whiddington and P. P. Eckersley. November 4th, 1918. (134.341) 

18,075. WIRELESS  DIKECTION-FINDING ARRANGEMENTS. J. Robinson. Novem- 
ber 4th, 1918. (134,342) 

18,395. TELEPHONE RECEIVERS. S. G. Brown. November 9th, 1918. (134,353.) 

18,431. WARD LEONARD SYSTEM OF ELECTRIC DRIVING. S. б. Jones. Novem- 
ber llth, 1918. (134,354) 

18,600. HOLDERS FOR INCANDESCENT LAMPS. Е. Quarmby. November 14th, 
1918. (Addition to 18,476/17.) (134,364.) 

18,722. ELECTRICAL SOUND-DETECTING DEVICES. Automatic Telephone Manu- 
facturing Co. and J. B. Redfern. November 15th, 1918. (134,365.) 

18,951. EEC TMC SWITCHES OR CIRCUIT INTERRUPTERS. W. A. Coates, W. B. 
Daie and British Westinghouse Electric and Manutacturing Co. November 
19th, 1918. (134,376.) 

19,630. SPARKING PLUGS FOR INTEKNAL-COMBUSTION ENGINES. C. K. Shepherd. 
November 28th, 1918. (134,358.) 

19,818. METHOD OF ELECTRICALLY WELDING IRON, STEEL, BRASS AND OTHER 
METALLIC STUDS AND THE LIKE TO IRON, STEEL OR ОШЕН PLATING AND THE LIKE. 
A. E. Frankling. November 30th, 1918. (134,393.) 

20,390. MEANS FOR THE DISINFECTION OF TELEPHONE INSTRUMENTS. E. A. B. 
Snoaden. December 7th, 1918. (134,404.) 

21,166. HEADLIGHT FOR MOTOR-CARS AND OTHER APPLICATIONS. 
berg. December 18th, 1918. (134,414.) 

21,541. ELECTRIC FURNACES, D. F. Campbell. December 23rd, 1918. 
(134,422.) 


Н. R. Evans. September 2156, 1917. 


Burgess Battery Co. 


P. Heidel- 


A919. 

M16. MEANS FOR GRIPPING SUBMARINE CABLES (OR THE LIKE. Telegraph Con- 
struction and Maintenance Co. and L. Gibson. January llth, 1919. (134,434.) 

31,562. REPEATING OR AMPLIFYING SYSTEMS, PARTICULARLY APPLICABLE FORK TELE- 
PHONY. Western Electric Co. (Western Electric Co.) January 21st, 1919. 
(134, 444.) 

2,236. IGNITION DEVICES FOR 'NTERNAL-COMBUSTION ENGINES. Splitdorf Electric 
Co. June Sth, 1918. (128, 180.) 

5,270. RAILWAY TRAFFIC CONTROLLING SySTEMS. McKenzie, Holland & West- 
inghouse Power Signal Co. March 4th, 1918. (124,201.) 

5,883. ELECTRIC IGNITER. W. W. Partington. March 10th, 1919. (134,469) 

5,931. ELECTRIC FURNACE FOR HEATING, ANNEALING, OR MELTING METALLIC MA- 
reRIgLS. A. Pouchain Stabilimenti Biak-Ing. March 9th. 1918. (124,438.) 
. 7,333. ELECIKICALLY-HLATED SOLQERING Bits. P. Marchiaro. March 24th, 
1919. (134,472.) 

8.164. Miners’ ELECTRIC Lamps. E. H. Taylor ard S. F. Tyler. April lst, 
1919. (134,476.) 

13,122. WIRELESS TELEGRAPHY STATIONS WORKING ON THE DUPI FX SYSTEM. H. 
J. J. M. de Regnauld de Betlescize. January And, 1919. (134.497. 

13,523. RADIO-SIGNALLING APTARAIUS. Marconi. Wireless Telegraph Co. July 
12th, 1918. (429.20. | | 

16,570. ELECIRIC COUPLING OK CONNECTING DEVICES. Н. E. Angold. July 2nd, 
1919. (134.505.) | 
.. 19.320. ELECTRIC ОМО APPARATUS FOR INTERNAL-COMBUDTION — ENGINES. 
‚ September 19th, 1917. (130,333. 
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THE ELECTRICITY SUPPLY BILL. 


THe Bill is now passing through the House of 
Lords, and apparently the enemies of electricity— 


and some who pose as its friends—have thought the 


moment a favourable opportunity to explode a 


bomb in its path. With this end in view they have 


emitted a preliminary cloud of misstatements, half- 
truths, and irrelevancies by way of camouflage, and 
we fear that serious harm to the industry may result 
from their ill-omened activities. 

Ме make no claim for perfection or finality on 
behalf of the Bill; we readily grant that it has grave 
defects which we should be glad to see remedied— 
but public opinion must prevail, and public opinion 
has clearly decided that the future of electricity 


supply in this country must be subjected to public. 


control in some form. While we retain the con- 


viction that State control is less efficient than private 
control, and that the latter is vastly more conducive 
to enterprise and progress than the former, we re- 


cognise that it is useless in these days to argue the 
point—the question has been settled, and it remains 
for us to make the best of it. 

The basic principle of the Bill has been дее йай: 
by all parties—namely, the centralised control of the 
supply industry by a Board of Commissioners ;. this 
in itself is an immense step forward. All experts 
are agreed, too, that the existing system of genera- 
tion and supply in innumerable small packets is 
fundamentally wasteful and unsound. The matter 
has been clearly stated in an excellent letter to the 
Times of November 28th by An Engineer as 
follows:—‘‘ The case for unified electric supply 
rests on (1) cheaper production by a few large than 
by many small power stations; (2) cheaper distribu- 
tion by one large than by several small under- 
takings.’’ Those statements cannot be contested by 
any person qualified to form an opinion on the sub- 
ject, which is a highly technical one. The Bill out- 
lines methods by which these desirable ends can, it 
is believed, be attained. Unfortunately, serious mis- 
apprehensions appear to prevail regarding these 
methods, and we shall endeavour to dispel them. 

For instance, in The Times of, December 5th Mr. 
W. F. Fladgate, a director of electricity supply com- 
panies, in a somewhat inconsistent letter, asks why 
not allow the present undertakers to carry оп” 
under the direction of the electricity commissioners ? 
Now, this is precisely what the Bill proposes. After 
delimiting the supply areas, ит consultation with the 
authorised undertakers in each area (Clause 5, 1), 
the Commissioners are to consider whether the 
existing organisation in'an area can be improved, 
and if so, they are to give the existing undertakers 


`~ 


and other interested parties an opportunity to for- | 


mulate a scheme for effecting such improvement. 
Where necessary, a joint electricity authority will be 


voluntarily formed fon the purpose, and it is only in 
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the event of failure of the parties to agree upon a 
suitable scheme that the Commissioners are em- 
powered to forma District Electricity Board. How 
could the necessary reorganisation be effected by the 
existing authorities without the formation of a joint 
authority of some kind? The threat of coercion is 
absolutely indispensable, but we firmly believe that 
with the alternative of a District Board in view, the 
various interests in an area will do their utmost to 
arrive at a satisfactory agreement, and endeavour to 
make the best use of their existing organisation and 
resources. Then as to capital expenditure, Mr. 


Fladgate cites the 20 millions with which the Ministry 


of Transport can carry out new works, and the 25 
milions which the Electricity Commissioners are 
empowered tolend to boards or undertakers, and 
declares that at least 150 millions will be required to 
purchase stations and mains (if District Electricity 
Boards are set up); he expresses difficulty in seeing 
how the interest (at 6 per cent.) on the outlay can 
be covered by economy in working, during the 
building-up of the load on the new plant, but later 
on he says that if the existing undertakers were 
allowed to continue, with the restrictions as to 
tenure removed, after a few years there would be 
no difficulty in raising the necessary capital for fur- 
ther improvements." Why it should be difficult to 
pay interest in one case and not in the other is not 
obvious. But it is clear that the constitution of a 
joint electricity authority does not have the effect. 
as in the case of a district electricity board, of 
causing all generating stations and main trans- 
mission lines to vest in the authority; moreover, if a 
joint electricity authority is constituted, it is armed 
with wide powers for borrowing money, charged 
upon the authority's property and revenues, or for 
issuing stock, and thus there is no question of the 
authorised capital outlay being limited to 25 or 45 
millions—-it is unrestricted. In fact, the authority 
would be in the same position, subject to the sanction 
of the Commissioners, that a great municipality such 
as that of Manchester or Glasgow 15 in now, subject 
to the Ministry of Health, so far as the raising of 
fünds ts concerned. The Bill provides for the trans- 
fcr to the authority of the whole or any part of an 
undertaking upon such terms as may be provided by 
the scheme, and the price payable on the transfer of 
a generating station or transmission line may be the 
subject of agreement; only in the absence of such 
agreement does the standard price apply, and if 
the owner can show that that price would work in- 
Justice, the matter is to be referred to arbitration. 
Mr. Fladgate's letter brought forth one from Mr. 
E. Garcke, president of the British Electrical Federa- 
tion. He welcomes the appointment of the Com- 


missioners, but describes the rest of the Bill as 


“© awful from every point of view." No attempt is 
made to substantiate this bald statement, and the 
only suggestion is that the recommendation of a 
“© special committee of the Institution of Electrical 
Engineers be followed. That Committee, as we 
have pointed out, was not “ of the Institution of 
Electrical Engineers," but was convened by the In- 
stitution, and its report by some mistake was pro- 
mulgated as coming from the Institution. Later the 
Institution Council issued a report, but it was very 
different in substance. The first report, which Mr. 
Garcke quotes, was the one which deprecated special 
legislation. and urged that immediate action should 
be confined to the appointment of the Board of Com- 
missioners, with judicial and advisory powers only 
a Board. which we characterised at the time as a 
nerveless figurehead of an authority. Mr. Garcke 
prophesies that if the Bill be swallowed, electricity 
supply will shortly be“ sick unto death!“ | 
The Times itself has taken up an attitude hostil 

to the Bill, and has put forward a number of 
erroneous ideas with regard to the Government pro- 
pósals. In its issue of November 27th it speaks of 


the “© replacement of haphazard private enterprise by 
national undertakings, placed near the sources of 
coal," apparently unaware that the great bulk of 
electricity supply in this country is in municipal not 
private hands, that the undertakings will not neces- 
sarily be '' national " (many of them will undoubt- 
edly be carried on very much as at present), and 
that there is no intention of placing the power 
stations near the coal pits-—unless the latter happen 
to be suitably situated. It goes on to say that no 
economy of our material resources is contemplated '' 
—an extraordinary mistake; an economy of 55 mil-. 
lion tons of coal was foreshadowed by the Coal Con- 
servation Sub-Committee, on the present output of 
manufactured products, and the total possible 
national advantage was put at 100 millions sterling. 
Assuming that production, no doubt, would Бе 
centralised and moved nearer the coalfields, it ques- 
tions the relative cost of transmission lines on the 
one hand and the transport of fuel to existing 
stations on the other; but long-distance trans- 
missions are not contemplated. Dealing with the 
“ equalisation of the load," the Times says the 
wastage arises in direct proportion to the size of the 
producing plant." What wastage? The statement, 
taken literally, is ridiculous. — '' An Engineer, in 
the letter above mentioned, kindly takes it to mean 
the idle time, the difference between a load factor of 
unity and the actual load factor, but even if it can 
have this meaning, it is, as he says, untrue. One of 
the chief objects of the Bill, as.the Government re- 
presentatives on Standing Committee B repeatedly 
pointed out, is to improve the load factor of the sys- 
tem. Further, the Times refers to the high cost of 
construction nowadays, which would prevent any re- 
duction in the price of energy, and this brings us to 
an important point which has been misunderstood or 
misrepresented elsewhere also. 

It is clear that the existing undertakers would 
have to pay the same high prices for new construc- 
tion as the joint authorities or the district boards— 
or higher still, as the latter could order larger sets— 
and they would have to extend their plant very soon, 
for the demand has already risen to pre-Armistice 
standard and in some cases beyond that value. Ву 
concentration of plant, the use of large sets, and link- 
ing-up. the capital outlay will be reduced to a mini- 
mum, and the cheapest possible supply will be given. 
But what is ‘‘cheap’’? The opponents of the Bill 
argue that it will not cause a reduction in the price 
of energy—can they suggest any means that will do 
so, under present conditions? If so, let them pro- 
duce it. With the value of money depreciated 60 per 
cent., anyone can see that no reduction in price can 
be hoped for--but if an increase in price can be 
avoided, electrical energy will be relatively cheap, 
and that is the point of fundamental importance. 
When we talk of cheapness, let us always bear in 
mind what we mean by cheapness. The Times con- 
cludes by suggesting the appointment of “ a small 
permanent committee of experts” to conduct re- 
search and give advice—the identical body which we 
have already describéd as a nerveless figurehead. 

The Daily Mail of November 25th also opposes the 
Bill, which it professes to regard as “a scheme to 
waste electric power’’! The ipse dixit of the Mail 
is hardly sufficient to carry conviction on this point 
to the mind of the engineer. There are very 
strong scientific arguments against the Bill"; these 
turn out to be statements by Lord Moulton, who is 
cited as “the greatest living authority on the sub- 
ject”  ! ! We have a great respect for Lord Moul- 
ton, who has done splendid work for the nation. but 
we should imagine that he gasped when he read that 
line. Тһе Mails special representative further re- 
peats the eld error, that 16 super-stations are to be 
erected, and refers to the estimated saving of 100 
millions sterling per annum as if it were alleged to 
be effected in the cost of generating electricity (actu- . 
ally, of course, it represented the total national 
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advantage that was expected). Lord Moulton took 
the same view, and upon it as a text he based an 
attack upon the use of electricity for ‘distributing 
heat. That was the only ground on which he could 
venture upon a comparison of gas and electricity; 
the truth of the matter, as he must be aware (being 
“the greatest living authority on the subject ”) is 
that the main purpose of the Bill is to supply power 
as cheaply and abundantly as possible; the Bill is the 
direct outcome of the report of the Committee ap- 
pointed to consider the question of electric power 
supply. The Coal Conservation Sub-Committee 
pointed out that ‘‘one question which has been 
settled conclusively during the past 15 years is that 
the most economical means of applying power to in- 
dustry is the electric motor’’; in the munition 
factories put down during the war *' 95 per cent. of 
the machinery is driven by electricity, and it is only 
a question of time for all power to be applied in this 
way." Power supply is the very essence of the Bill 
—so Lord Moulton, learned in the law, seeks to con- 
fuse the issue and stampede public opinion by attack- 
ing the use of electricity for distributing heat. For 
this purpose he quotes Sir Dugald Clerk's state- 
ments, which are grossly misleading. Sir Dugald 
says that out of every hundred heat units in the coal 
consumed, gas delivers 75 heat-units to the user, 
whereas electricity delivers only 17.6; he does not 
say, however, that the latter is the net figure, cap- 
able of complete utilisation; his 75 heat units are 
latent in the gas, coke, and tar, and are the gross 
figure, which cannot be utilised to the full. In point 
of fact, when these combustibles are burnt, the user 
does not usefully receive even 17.6 heat units per 
100 1n the coal consumed. 

The coal merchant might with equal justice and 
greater accuracy claim to have the best system of all; 
for he does reallv deliver cent. per cent. of the heat 
energy contained in his coal! 

Such statements as these--the comparison of in- 
commensurable quantities——cannot be regarded as 
bona fide; they are calculated to mislead the public, 
which cannot discriminate between heat units actu- 
ally available and heat units in the potential or latent 
form. The wine merchant sells wine -the fruiterer 
sells grapes, from which a small percentage of wine 
could be made; it would be just as sensible for the 
latter to disparage the wares of the former as it is 
for the gas advocates to decry the product of the 
electricity works. All this is in reality a side issue, 
of no importance in fact; but the public is being 
hoodwinked, and we must therefore endeavour to 
open its eyes. 

Again, Lord Moulton attacks the scheme on the 
ground that centralised generation at points con- 
nected with the localities where the users reside by 
many thousand miles of mains everywhere open to 
attack at the hands of a handful of the disaffected "' 
opens the door to the stoppage of all our industries 
at a moment's notice. This preposterous statement 
really calls for no refutation in an electrical paper. 
but as it comes from the greatest living authority 
we must touch upon it. First, we again point out 
that the “ many thousand miles of mains“ are purely 
a product of imagination; no one proposes long- 
distance transmission. With this country divided 
into 16 areas, each containine two, three, or more 
big power stations, linked together, the mains would 
nowhere he verv long, and complete interruption 
would be an extremely difficult matter necessitating: 
a widespread conspiracy and elaborate organisation 
in each area—practically civil war or rebellion. But 
what is Lord Moulton’s alternative? Gas, and the 
by-products of gas making! Gas for motor traction 
(even producer gas.“ with less than 150 B. TH. u. per 


cubic foot!), gas for heating, gas for power and. 


what about the miles of gas mains, everywhere 
open to attack ’’? | 

The discussion in the Horse of Lords last week led 
to similar misstatements. Lord Downham repeated 


the tales about 16 superstations and 150 millions out- 
lay, &c., and said that if treated with justice, the elec- 
trical undertakings would agree to organise schemes 
under which small stations would be scrapped, larger 


. stations used in combination, and the best use made 


of the undertakings to get the best possible supply 
of electricity. Would it surprise him very much to 
know that that is precisely what the Bill asks them 
to do? (Clause 5, 2) and that the terms of purchase 
in that case may be the subject of agreement? 
(Clause 5, 6). . Lord Moulton followed with a violent 
attack on the principle of the Bill, apparently repeat- 
ing much of his Daily Mail tirade, and secured an ad- 
journment. We were glad to see that, in the re- 
sumed debate, the Lord Chancellor pointed out that 
apparently not one of the opponents of the Bill had 
taken the trouble to read it; and their assumptions, 
mostly based on Lord Moulton’s remarks, had not 
the slightest foundation. That is the trouble, and 
it is not limited to members of the Upper House. 

It is greatly to be regretted that the considera- 
tion which led to the initiation of the electricity 
supply scheme is almost wholly ignored by those 
who discuss the subject. That consideration was 
the urgent necessity of economising fuel, and it ts 
just as urgent now as it ever was. The gas advo- 
cates for their own purposes have dealt with it in 
their own way, invariably assuming that the coal 
consumed by electricity works is of the same quality 
as that which they themselves employ. But this is 
a first-class error, or worse. While gas can only be 
made from coal of a fairly high quality, electricity 
works can use low-grade coal which is practically 
useless for other purposes, and in many cases would 
either be left in the pit or thrown away. The 
utilisation of waste coal is just as important as that 
of waste heat. 


ELSEWHERE we give particulars of the 
decisions of the National Joint Industrial 
Council for the Electrical Contracting 
Industry with regard to the standardisation of wages, and 
the division of the country. into four “grades.” These 
decisions were ratified unanimously by the Council, which 
consists of representatives of employers and employés in - 
equal numbers, and therefore ought to be loyally accepted 
by both parties. It will be observed, however, that the 
schedule does not cover London, and we reproduce with it 
a communication from Mr. L. G. Tate, general secretary 
to the Federation, describing the negotiations which took 
place between the London Section of the Federation and 
the London Branch of the Electrical Trades Union, from 
which it will be seen that they resulted in a deadlock. The 
matter has been under discussion since October, 1918, when 
the Union applied for 2s. 6d. an hour plus 124 per cent., 
and double pay for overtime. On Saturday last, according 
to the Daily Herald, a ballot of London members of the 
E.T.U. resulted in an overwhelming majority “ іп favour 
of action,” the conduct of affairs being entrusted to the 
Execntive of the branch. 

What will follow is uncertain. A strike on the part of 
the E.T.U. would involve electric power stations for public 
and railway supply in the London area, but the recent 
experience of the railway strike gives good ground for 
believing that there would be no great difficulty in main- 
taining the supply with voluntary aid. As regards 
installation work, there is plenty of it in hand, but the 
public as a whole would not be materially inconvenienced by 
a strike. The London employers have for so long a period 
been subjected to endless worry and disturbance, not only 
by the demands of the employés, but also by their deliberate 
adoption of the go-slow policy, that they will probably be glad 
of a rest. Some of them will. be inclined to close their 
businesses altogether and take to farming or some other 
trade in which life is still worth living. But we don't 
think there will be a general strike of wiremen just at 
present. 


London 
Wiremen's Wages. 
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COIL v. MAGNETO IGNITION. 


By A. C. BOOTH, M.LE.E. 


I HAVE read with very much interest the article by 
Mr. C. Sylvester, A. M. I. E. E., in your issue No. 
2,189 of November 7th, regarding coil v. magneto 
ignition, and can thoroughly endorse, as the result 
ot practical experience (on a motor car, not an aero- 
plane), all that he states in favour of the former. In 
this respect it may be of interest not only to your 
readers but to the British motor industry as well if 1 
describe the arrangement that has proved so satis- 
factory in actual use. 

To avoid any misunderstanding I must preface the 
information with a statement that I have no interest 
in any part of the equipment other than that of a 
satisfied user, and that I would prefer to see British 
industry in the forefront. On the other hand, I 
have no hesitation whatever in giving credit where 
credit is due, even though it be to those who are not 
Britishers, primarily in justice, secondarily with a 
view to encouraging our own people to do likewise 
if they are unable to do better. 

In 1915 I purchased an American car fitted. with 
electric lighting and an electric starter, by secondary 
cells charged from a dynamo which could also be 
used as a motor. This equipment has given me 
complete satisfaction over a period of nearly five 
years. Energy is provided for starting the engine 
from ''cold," even in winter, for lighting seven 
lamps, for firing the' engine and for actuating the 
horn. Up to date the car has run some 9,000 miles, 
mostly on short journeys, and the engine has never 
once been started by the handle. The sparking 
plugs have never been changed, and their points 
have been re-set only two or three times. The small 
mileage is, of course, due to the war, but the short 
journeys have meant very frequent engine-starting 
and a consequent heavy tax on the batteries, but the 
three cells have stood up to the work and have not 
so far required any attention other than a little dis- 
tilled water once a month. "They, of course, require 
charging twice a month either by running the engine 
as on ordinary journeys or by other means. 

] enclose an explanatorv diagram of the equipment 
showing details of the connections which may be of 
use to vour readers. A reserve battery of five dry 
cells dried up two or three years ago, and as it was 
never required [ removed it and its wiring. A great 
point in favour of the equipment is that no voltmeter 
or ammeter is fitted to bother the non-electrical 
driver. The charging is quite automatic, and there 
are no switches that have to be operated according 
to the speed of the engine. The coil is of the non- 
trembler type. giving only one spark per cylinder on 
hring, and I attribute mv freedom from plug trouble 
largely to this fact. The make-and- break con- 
tact hélaw the distributor is of substantial size, and 
has been re-set not more than four times. Not that 
it was necessary even then. The reason why this 
point has given so little trouble is, I believe, due in 
a great measure to the correct wiring. In the old 
days of coil ignition in this country almost every 
British car had the connections so arranged that the 
path of the secondary current was through the break 
of the primary. This led to rapid burning of the 
contact and consequent trouble, and was a great 


factor in favouring magneto ignition in which the 


connections were correctly made. 


The diagram is almost self-explanatory, but it is 
not quite in accordance with the original wiring, as 1. 
It will be 
noticed that the wiring is single, and that the frame 
of the car and engine are used as the earth“ or. 
This method considerably simplifies | 
the wiring. “and althoüzli there have been no shorts. 


have made some minor alterations. 


return circuit. 


I should imagine that faults, when they do develop, 
will be much easier to locate than with double 
wiring, which, generally speaking, requires two 
faults before any indication is given that trouble has 
developed. The two faults as a rule occur in differ- 
ent places, and the indications are often very mis- 
leading and puzzling. 

. The lamps are fitted with one central contact, the 
other end of the filament being joined to the brass 
sleeve. There are many of these sets in use in this 
country, but for those who are not acquainted with 
the operation a brief description may be useful : — 

(1) To Start Engine.—(a) Pull out button M. This 
starts the dynamo revolving slowly as a motor due 
to the current having a path from the cells through 
the armature and field coils. 

(b) Next slowly depress the starting pedal. This 
action pushes the motor pinion into gear with the 
fly-wheel, then removes one dynamo brush and drops 
the raised motor brush, resulting in the motor re- 
volving rapidly and consequently turning over the 
engine at a speed somewhat greater than can be 
done by hand. 

(c) When engine fires, 
starting pedal. 


release immediately the 
This raises the motor brush and 


M 


ili 


A, Dynamo; в, Motor: с, Shunt winding; р, Reverse series winding: 
E. Motor winding; r, Three secondary cells; e, Magnetic circuit breaker; 
н х, Spark coil: J, Resistance; к, Condenser; L, Make and break; u, Switch 
for dynamo and spark coil: x, Secondary coil: o, Distributor: p, Switch for 
tail lamp and red pilot lamp on dashboard; o, Switch for two side lights ; 
R, Switch for two head lights; s, Switch for dashooard light; т. Electric torn. 


yyy indicate framework of car or engine, 


Fig. 1.—-DIAGRAM OF CONNECTIONS. 


drops the dynamo brush, as well as releasing the . 
gear. The dynamo then charges the cells, besides 
supplying energy for ignition and lighting. 
(2) Го Stop Engine.—Push in button м. 
is nothing else to be done. Е 
The combined motor and dynamo has three field 
windings, two armature windings and two commu- 
tators. Each commutator has one brush perman- 
ently on, while the other two brushes act as the 
switch for joining up as required either the motor or 
dynamo according to whether the starting pedal is 
in action or released. The dynamo begins to charge 
the cells when the speed of the engine is at about 
350 revolutions. Excess current is avoided by the 
"reverse series winding." Excess current through 
the spark-coil is avoided by the bare wire resistance 
which heats up and increases in resistance if the 
current is prolonged. . — | к. | 
The magnetic circuit breaker does not act until 
about 25 amperes flow through the coil, when it 
starts vibrating, and cuts down the current at once 
to about 4 amperes. In addition, the noise it makes 
in vjbrating. calls attention to the fact that there is 


There 
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trouble. somewhere. 
about. 

Although head lamps of 12 С.Р. were provided, I 
find that the side lamps of 6 с.р. when placed in the 
head lights are sufficient for night driving up to the 
legal limit, even with the war reduction of head light 
area to 5 in. diameter. The tail lamp and dashboard 
lamp are each 2 c.r. | 

The great convenience of electric lighting, and the 
economy of petrol that follows by stopping the 
engine on every opportunity, are such obvious ad- 
vantages that I fail to understand how it is possible 
for anyone to support magneto ignition and acety- 
lene lighting. B | 

[We have ascertained from the author that the 
equipment is known as the Delco."—Eps. ELEc. 
REv.] 


There are no fuses to worry 


THE SHERINGHAM. DAYLIGHT. 
Br H. D. T. 


Ат a recent meeting of the Illuminating Engineering Society 
a new device was exhibited for the first time, by means of 
which artificial light can be made to closely imitate daylight. 
It is the invention of Mr. George Sheringham, the artist and 
designer, who, in recent years, has taken a prominent place 
in the world of decorative art. The interest aroused by this 
demonstration has come as a surprise to many, and probably 
to no one more than the artist himself, but when one realises 
the absolute necessity of some standard light by which to 
judge colour values, and understands further the importance 
of colour in our industries to-day, the reason for such wide- 
spread interest is not far to seek. The standard light for 
artists has always been white diffused light from a north 
window. In our northern latitudes, direct sunlight is too 
uncertain and of too variable a character: it cannot compare, 
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Fia. 1.—LIGHT COMPARISON CURVES. 


for purposes of standardisation, with diffused light which, 
though of varying intensity, remains reasonably constant in 
the colour value of its spectrum. 

A glance at the accompanying diagram (fig. 1) will show 
clearly the difference between sunlight and daylight. Sun- 
light, it will be noticed, contains about the same proportion 
of the colours found at each end of the spectrum, and is 
relatively richer in the oranges and yellows of the middle. 
In daylight, on the other band, the red and vellow rays are 
comparatively less luminous, and the values rise rapidly, and 
almost constantly, until the blues and violets are reached, 
the excess of these rays over the reds and yellows being much 
greater than in direct sunlight. In the electric light curve 
the reverse is the case, by far the larger proportion of rays 
coming from the red end of the spectrum, while those from 
the violet end are almost negligible by comparison. In con- 
sidering this question of colour reflection, it must always be 
borne in mind that colour is simply a sensation, due to the 
perception of certain waves in the ether by the eye; a coloured 
surface, for example, is simply a surface which reflects an 
excess of rays of particular wave lengths; in other words, the 
colour lies not in the material, but in the light reflected from 
it. At present our pigments reflect all, or nearly all, the 
colours of the spectrum, in greater or less proportion, and it 


is this that causes so great a difference in the apparent colour 
of a material when viewed in daylight, and when viewed in 
electric or other artificial light, and makes diffused light so 
important as a standard for the true judgment of colour 
values. It is this, so-called north window light that Mr. 
Sheringham has set himself to imitate in the “ daylight 
shade which forms the subject of this article. 

It is by no means the first time that an attempt has been 
made to solve this complex problem, for its importance in 
the innumerable trades where exact colour matching, grading, 
and mixing play so prominent a part, makes its solution one of 
the outstanding industrial needs of to-day, but, as will be 
shown, in this invention, the solution has been sought in a 
new and probably more practical way. In this apparatus the 
light from an electric bulb (or other source of artificial light) 
is thrown on to a shade, on the under side of which 1s a 
colour design worked out in accordance with the light absorp- 
tion curve of the colours employed as determined by the 
Abney colour patch apparatus. In effect, a portion of the 
red and yellow rays are absorbed, and the blues and violets 
apparently re-enforced. It should be remembered that it is 
reflected light with which we are dealing, and not direct rays. 
It is impossible, of course, to obtain. more blue or violet rays 
than are present in the source of light, but, owing to this 
absorptive action of the pigments, the proportion of blue and 
violet is increased. By referring to the diagram (fig. 1). it 
will be seen that the distribution of energy in the new light 
is almost parallel with that of the light of a north window, 
thus giving the illusion of daylight. By way of analogy, con- 
sider the effect produced by an orchestra which is too strong 
in bass instruments. The delicate harmonies .of the wood- 
wind cannot be heard; they are there, but they are over- 
powered by the bass. If some of the bass instruments аге 
removed, the chords can now be heard in their true propor- 
tions. T 

The device was originally constructed by the artist in the 
autumn of 1918, the colour design being worked out empirically 
and the light used in his own studio, but many additional 
months have been occupied in the perfecting and adjustment 
of the apparatus, and for this Mr. Sheringham has been in- 
debted to the work of two collaborators: Major Adrian Klein, 
M.G., and. Mr. L. C. Martin. Major Klein, now adviser. in 
colour physics to the Calico Printers’ Association, and formerly 
head of the experimental department of the Camouflage School, 

ы | has brought to.the work & knowledge 
and appreciation of dyes and pigments 
which has been of the utmost service to 


Fa J his ap and it is largely on е 
(rom the tinted) 81 | special absorption qualities of these 


; colours that the efficieney of the present 
’ apparatus depends. Mr. L. C. Martin, 
of the Optical Department of the Im- 
perial College of Science and Techno- 
logy, who brings to the work not only 
is own experience in optical research, 
but has also had access to a large 
amount of statistics and data on colour 
testing, the work of Sir William Abney. 
has done invaluable work in testing and 
improving the light curves, the result 
of which can be seen on the diagram. 
It may be noted, in passing, that the 
unit has been improved since the print- 
ing block was made, so that the curve 
of the new light now shows less falling 
off at the extreme violet end, although 
as this end approaches the invisible 
violet rays, the actual difference in the 
visible spectrum is not so great as the 
diagram would make it appear. 

The light efficiency of the unit. com- 
pares favourably with previous efforts to 
obtain artificial daylight, and for pur- 
poses of rough approximation 16 may be 
taken that the unit cost per candle- 
power of the new light, when using the 
latest type of metallic-filament lamp, will be about the eame 
as the cost of lighting with the old-fashioned carbon-filament 
lamp. When the advantage to our colour industries of an 
ertificial extension of daylight hours is taken into account, 
the extra cost of the new lighting system should be almost 
negligible on a factory's balance sheet, and, as the first cost 
of the apparatus is likely to be reasonable, there seems little 
doubt that it will receive favourable consideration. | 

It should be added that the research work in connection 
with the light is still in progress. so that some of the present 
data may be modified when the final results are made known. 


7 


American Electric Traction Expenses Still Increase.— 
In spite of the numerous fare increases granted during the last 
year, the latest figures show operating expenses of the electric 
railways increasing at a greater rate than revenues. Net in- 


‘come after payment of taxes and fixed charges was 1.54 cts.. 


as compared with 2.23 cts. per car-mile in 1918, a falling off 
of 30.94 per cent. The operating ratio in July, 1919, was 75.30. 
compared with 70.85 per cent. in July, 1918, an increase of 
6.28 per cent.—Electrical Review, Chicago. 
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TRADE STATISTICS OF EGYPT. 


Tae following statement, showing the imports of electrical 
and similar goods into Egypt during the year 1918, is taken 
from the recently-issued trade statistics. The figures for 
1913 are added for purposes of comparison, and notes of any 


increases or decreases are given :— 


1913. 1918. Inc. or dec. 
£E 4E 

Steam engines, including boilers, @с.— 

From Great Britain 128,000 34,000 — 94,000 
» Switzerland 2,000 1,000 — 1,000 
„ United States 1,000 — = 1,000 
„ France 8,000 — — 8,000 
» Other countries ... 43,000 — = 43,000 

Total 182,000 35,000 — 147,000 

Electrical machinery. 

From Great Britain 15,000 12,000 — 3,000 
„ United States 3,000 — — 3,000 
„ France 27,000 1.000 — 26,000 
» Italy S" - 3,000 1,000 — 2,000 
„ Switzerland 15 1,000 6,000 + 5,000 

Total 49,000 20,000 — 29,000 

Petrol and benzine motors. 

From Great Britain 62,000 19,000 — 43,000 
» Frane  ..  .. 1,000 — — 1,000 
» Italy M e 22,000 — — 22,000 
» Switzerland pis 29,000 35,000 T 6,000 
» Other countries ... 32,000 — — 32,000 

Total .. 146,000 54,000 — 92,000 

Lamps of all kinds and parts. — 

From Great Britain 6,000 13,000 + 7,000 
» Germany 21,000 — — 21,000 
» ce 6,000 13,000 + 7,000 
„ Italy 1,000 2,000 + 1,000 
» Holland... 2,000 13,000 T 11,000 
3) Switzerland — 1,000 + 1,000 
„ United States — — — 
" р NETS — 21,000 + 21,000 
» О countries ... 37,000 6,000 ~ 31,000 

Total xi 13,000 69,000 — 4,000 

Copper, manufactured. 

From Great Britain. 11,000 11,000 — 
» Germany .. xs 20,000 — — 20,000 
„ United States... — 2,000 T 2,000 
„ Frane  .. 2s 17,000 4,000 — 13,000 
„ Italy T DU 6,000 — — 6,000 
„ Other countries 5,000 17,000" + 12,000 

Total zis 59,000 34.000 — 25,000 
* Japan 7,000. Russia 8,000. 

Scientific instruments.— 

From Great Britain 20,000 41,000 + 21,000 
» Germany .. ut 21.000 2,000 — 19,000 
„ United States 2.000 5,000 + 3,000 
» France " E 14,000 16,000 + 2,000 
„ Italy A 1,000 2,000 + 1,000 
„ Switzerland 1,000 2,000 + 1,000 
„ Other countries 3,000 7,000“ 4 4,000 

Total 63,000 75,000 + 13,000 
* Japan 7,000. 

Other machinery (except agricultural).— 

From Great Britain 103,000 70,000 — 33,000 
„ United States 30,000 0,00 — 21,000 
„ France 36,000 8,000 — 28,000 
„ Italy 5.000 100 — 4,000 
„ Switzerland 0,000 600 — — 3,000 
„ Sweden  .. T == == = 
„ Holland Ж 2,000 — — 2.000 
„ Other countries ... 45,000 3.6000 — 45,000 

Total 233,000 97% — 136,000 

Electric, telegraphic, and telephonic apparatus.— 

From Great Britain .. 46,000 35.000 — 11,00 
„ Japan ds e — 18,000 T 18,000 
„ United States. 1.000 1.000 — 

France 19.000 8,000 — 11,000 
” Italy 3,000 24000 + 4,000 
Sueden 18,000 6000 — 12,000 
: Switzerland "n 4,000 2.000 — 2,000 
„ Other countries ... 48,000 7,000 — 41,000 
Total 139,000 84.000 — 55,000 

£E- £1 Оз. G 


THB ROADS AND TRANSPORT CONGRESS 
AND EXHIBITION. 


(Concluded from page 734.) 


Messrs. RANSOMES, SIMS & JEFFERIES, LTD., Ipswich, ex- 
hibited three machines representing the chief products of this 
company, including a standard ‘* Orwell’ 34-ton chassis fitted 
with a specially large tipping body for refuse collection to the 
order of the City of Cardiff. The machine is twin motor 
driven, each motor being provided with a double helical re- 
duction gear, the final drive to the rear wheels being by 
chains. The electrically-operated tipping gear, of the com. 
pany's own design, is of the horizontal screw type, the motion 
being partly horizontal and partly vertical. The body is 
supported on a steel under frame, which is provided with a 
pair of rollers which run in channel-steel guides. Only 40 
eeconds are required to tip the vehicle when fully loaded. 
The accumulators are supported on two channel-steel cross 
members, which extend under the frame and project about 
15 in. at either side of it. Small rollers are fitted at either 
side of the accumulator trays which are mounted on eccen- 
trics; the latter are operated so that the rollers come into 
contact with the channel-eteel cross members. "The battery 
containers can then be rolled out quite easily. Other interest- 
ing exhibits were a 36-in. motor-driven lawn mower fitted 
with a single-cylinder 6 to 8 н.р. engine, and a road-making 
and mending machine. The latter consists of a platform 
fitted with jacks and mounted on a type C electric battery 


Fic. 7.—ORWELL ELECTRO-PNEUMATIC Воло MAKER. 


truck. The platform carries a 7.5 H.P. electric motor, which 
operates a compressor, the latter in turn driving pneumatic 
tools. When in position the jacks can be screwed down and 
the truck driven away to be used for other purposes. Fig. 7 
illustrates a standard portable plant, for mounting on an elec- 
tric truck, as shown, or any other self propelled vehicle. The 
standard duplex compressor is driven by means of a belt and 
jockey pulley by an electric inotor which can be connected up 
to the street mains when available, or supplied with energy 
from a storage battery. The plant is provided with suitable 
air receiver for storage purposes and special water cooling 
arrangement, so that no separate water supply is necessary. 
In all cases the compressor is entirely enclosed, and amply 
lubricated. 


Messrs. Episun ACCUMULATORS, LTD., 2, Duke Street, St. 
James, London, S.W.1, exhibited a 5-ton Lansden tipping 
wagon fitted with an Edison electrically-operated tipping gear 
which 1s controlled by a pedal under the footboards to operate 
which a trap door is opened. In this model the batteries are 
contained in a steel casing held by brackets to the bottom 
of the frame side members, and fitted with rollers to facilitate 
removal. A single motor centrally situated behind the differ- 
ential drives sprocket shafts through level gearing, the final 
drive being by chains to the rear wheels, which are of the 
wooden artillery type. The back axle is a solid forging, and 
strong radius rods are provided. The front axle is of rect- 
angular section in the centre, but has the I-girder form at the 
ends. For the tipping gear, a motor, situated at the front 
end of the screw, operates through a silent chain. Тһе 
vehicle was built to the designs of the Glasgow Corporation. 


THE GENERAL VEHICLE Co., Ib., 43, Shoe Lane, London, 
Е.С. 4, was showing а 34-ton electric vehicle designed for 
house-to-house refuse collection and equipped with the Cray- 
mer unloader which can be either hand or electrically oper- 
ated. The chassis itself, we understand, is the first to be 
built entirely in this country; it was made in Birmingham, 
the English company having bought all the American jigs, 
tools, patents, and patterns. The vehicle is fitted with an 
lron-Exide battery having a capacity of 256 amp.-hours, whic 
is claimed to be ample for a run of from 36 to 40 miles over 
average roads when fully loaded. The drive on this vehicle 
is arranged as follows :—An electric motor, placed just in front 
of the rear axle, drives forward by chain to a differential cross- 
shaft from which the final transmission to the rear wheels 18 
by means of side roller chains to chain wheels on the road 
wheels. 

Messrs. HapriELps, Іто., Tinsley, Sheffield, exhibited as at 
other recent exhibitions manganese steel tramway products, 
including rails and a compound crossing. 
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THE WAR Orrio exhibit consisted of various plant and ma- 
terials used by, and a collection of photographs, drawings, &c., 
iHustratmg the work of the transport services at the front 
daring the war. 

THe New Transport Co., Lrp., 27, Queen Victoria Street, 
london, E.C.4, illustrated by means of drawings, models, 
&c., the Gattie system of transport and method of handling 
goods in large manufacturing and densely-populated centres. 
‘he principle is evolved around an electro-mechanical machine 
which automatically controls and sorts parcels and bales of 
merchandise. Arrangements were made for visitors who 
wished to do so to view the machine actually at work. 


THE ELECTRIC APPLIANCES Co., Ілтор., 8, Fisher Street, Hol- 
born, London, W.C.1, exhibited the Imperial vacuum cleaner 
which, we are informed, has recently been awarded the 
Grand Prix in competition with 18 other well-known 
makes and types of machine before a committee of engineers. 


THE JACKSON ELECTRIC STOVE Co., LTD., 38, Blandford 
Street, London, W.1. At this stand full demonstrations of a 
new model of Jackson electric cooking range were given. ‘lhe 
exhibit comprised a comprehensive collection of domestic 
electric cooking and heating apparatus, and included irons, 
kettles, saucepans, heating rings, toasters, &c. 


Messrs. CHAS. E. Beck & Co., Lrp., 70, New Bond Street, 
W. 1, exhibited electric Servants for the home, comprising 
an ironing machine and the Thor washing machine, which 
18 claimed to wash anything without damaging it in any way. 
The machine is essentially а labour-saving device, and is not 
only simple to operate, but requires no attention while in 
operation. Another advantage is that all moving parts are 
enclosed. We understand that the company is shortly expect- 
ing delivery from America of a consignment of electric vacuuin 
cleaners. 


Messrs. Berry's ELECTRIC, Lrp., 86, Newman Street, Lon- 
don, W., had on view a working exhibit of several types and 
sizes of Magicoal " electric fires which imitate in a striking 
manner a glowing red-hot fire. The psychological effect is 
euch that, looking at the red embers, even at their lowest con- 
sumption, makes one feel warm. 


Messrs. Рівкил, Lrp., 144, Queen Victoria Street, London, 
E.C. 4, had on view an imposing exhibit of eolid rubber tires, 
suitable for self-propelled vehicles of all types and sizes. 


Messrs. HENLFY’s Tyre & RUBBER Co., Lro., 18, New Union 
Street, Moorfields, London, E.C. 2. This exhibit comprised 
samples of solid rubber band tires of various sizes, and sainples 
of submarine and house-wiring cable, &c. Ме understand 
that the exhibit was shown mainly with a view to calling at- 
tention to points of interest connected with Henley's house- 
wiring systein which has been used with advantage in artisans' 
dwellings and housing schemes. The system is inconspicuous, 
efficient, and permanent; it is easily installed, and necessitates 
little cutting away and no damage to premises. 


CORRESPONDENCE. 


Letters received by us after 5 Р.м. ON TUESDAY cannot. appear until 
the following week, Correspondents should forward thew communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Speeding-up of an Induction Motor. 


I was pleased to see Mr. G. J. Smith’s remarks regarding 
the above matter. He compares it with a case which came 
to his notice and which he states was a similar case. I wish 
to point out that there was nothing at all similar in the two 
cases. The case I stated was a 3-phase supply, 50 cycle, 400 
volts, with star point earthed. This is an entirely different 
supply from & 2-phase with one pole of each phase earthed. 

In my case an earth on any part of the stator windings 
would bring the breaker out, and further there was not an 
“earth” or fault to be found. The case was stated to me 
by my partner, but candidly as an engineer of some experience 
I did not believe it, as I could not see how it could possibly 
take place. I thought someone else might have had a similar 
experience, but I am afraid not. If ever the mystery is solved 
I shall be glad to inform Mr. G. J. Smith of the cause and 
cure.“ 


December 9nd, 1919. 


Puzzled. 


Third Harmonics. 


With reference to Major Edgcumbe’s letter іп your Octo- 
ber 3186 issue, in which he comments upon an article written 
by me, and dealing with third harmonics, as Major Edg- 
cumbe is evidently under some misapprehension, I should like 
to point out to hun that I did not for one moment advocate 
that generators should all run with earthed neutrals, but that 
each should be provided with a separate neutral resistance, 
which is another matter altogether. One or more neutrals 
can then be earthed, but it is not advisable to run more 
than two machines in this way on account of the heavy cir- 


culating currents which would be set up, owing to the neu- 
tralising effect, which takes place upon starting the windings, 
being negatived by paralleling-up the phases separately viá 
the neutrals. 

I certainly did not intend to convey the impression that 
generators should be equipped with separate earthing react- 
ances, as, in the case referred to, the generators in themselves 
embody sufficient reactance to provide the necessary limiting 
factor. With a modern generator there is little to be feared 
from excessive circulating harmonic currents even though 
the neutrals be directly coupled together. 

Major Edgcumbe also mentions that a reactance will return 
power to the circuit—usually at the wrong time—upon the 
circuit-breaker operating; this will, of course, depend very 
largely upon the speed with which the circuit is interrupted. | 

L. C. Grant. 

Newcastle-upon-Tyne. 

December 3rd, 1919. 


Patent Office Library. 


Will you kindly draw the attention of your readers to the 
accompanying copy of a petition asking the President of the 
Board of Trade to have the Patent Oflice library kept open 
until 10 p.m. daily? | 

The petition has the approval of a number of scientific and 
technical societies, and I shall be glad to forward sheets, for 
signature by any others who are interested, and also to hear 
from individuals who wish their names added but have not 


an opportunity of signing in person. 
Chas. Salter. 


33, Park Hall Road, London, N. 2. 
zcember 3rd, 1919. 


[We cordially endorse our correspondent's proposal. It is 
very necessary that every facility should be afforded for the 
dissemination of technical information; the cost is trivial com- 
pared with the benefit derived by the nation.—Eps. Ес. 
Rev.) | 


Electric Power Supply to Works. 


Will you allow me to correct & deduction which might too 
easily be drawn from your account of my remarks on the 
above subject, as reported on p. 668 of your issue of Novem- 


ber 21840 
It might be inferred from the figures, as reported, that 


the compound charge in the city of Sheffield was £4 per 


annum per к.У.А. of maximum demand, plus 0.44d. per unit 
metered, plus increment due to the coal clause. This is not 
the case. The ordinary compound charge is £4 per annum per 
K.V.A. of maximum demand, plus 0.954. per unit metered, 
plus increment due to coal clause. Alternatively, instead of 
the increment due to the coal clause, a percentage increment, 
which has varied during the war from 25 per cent. to 75 per 
cent., may be added to both parts of the compound charge, 
and this alternative is often advantageous to the consumer. | 

To make the comparison clear, suppose the price of coal 1s 
As. per ton above the datum, that the coal increment 18 .03d. 
per shilling, and the alternative increment 1s 75 per cent. 
Then the tariffs are as follows :— 

(а) £4 per k. v. A., plus (0.25d., plus 0.6d.)=0.959d. on 100 
per cent. load factor. 

(b) (£4 per K. v. A., plus Gd.) «1.75 = 0.62 91d. on 100 per 
cent. load factor. i 

It is from the latter tariff that the unit charge of 0.44d. was 
quoted in your report, and I am glad to have an opportunity 
of explaining the matter fully for three reasons. In the first 
place, it is due to the city of Sheffield that there should be 
no misunderstanding. Secondly, the rates quoted are among 
the lowest in the country, and it should be specially remarked 
how favourable is the alternative rate to a certain class of 
consumer. Lastly, it is an excellent example of the dis- 
advantage of secret agreements. For had the city of Sheffield 
subscribed to this practice, a full and frank explanation of 
the figures would have been impossible. 

William Cramp. 
Manchester, | 
December 9nd, 1919. 


——— 


The Lay- ont of Switchgear. 


With reference to the second part of Mr. A. J. Webber's 
letter in the last issue of the Review, in which he asks when 
the р.р. switch and fuse reaches its limit and the р.р. circuit 
breaker takes its place, I feel quite justified in saying that 
he will never receive & satisfactory answer from anvone with 
practical experience. Mr. Webber's experienoe with fuses 1s 
that when he reaches the 600 to 800-amp. mark his troubles 
begin. Personaly, my own troubles begin long before that 
mark is reached, and perhaps the following experiences may 
be of interest. | . 

At present I am gutting a 3-phase distribution board com- 
posed of four ways of 400-amp. fuses and three ways of 200- 
amp. and replacing them with oil-immersed switches. The 
reason for doing so is that several of each size of fuse were 
giving trouble due to heating up at about 2 full load, and the 
porcelain handles breaking up due to this heat and 


having to be bound together with tape, so that it was found 


вт 
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impossible to carry on. To withdraw one of these fuses it was 
necessary to tie a piece of rope round the metal work, put the 
knee :gainst the board and get some assistance to pull out. 
When out it was tound that the faces of the clips and the 
fuse heads were severely pitted and burned. The type of fuse 
on this particular board is made by one of the largest present- 
day makers, and the design 1з woefully weak. 

On a D.C. board one of the feeder panels carries а pair of 
fuses rated at 3500 amps., but at norinal load, 350 amips., these 
fuses become very warm. One evening lately the load in- 
creased to about 390 amps., and the fuse heated up so much 
that it was decided to relieve it by bridging across its clips 
with a piece of No. 2) copper wire. The intention was io 
make up the equivalent of the fuse in the holder and to with- 
draw the holder for examination, but immediately the first 
turn of the copper wire made contact with the two-clip bolt 
it blew out with a bang. These fuses are also by a present- 
day maker, and are not of ancient pattern. | 

So much for large sizes; but what has one to say when 
30-auip. fuses and bases are being continually smashed to 
pieces by a No. 26 copper wire blowing? It seems in this 
case that to thoroughly meet the requirements of the Home 
Office and Factory Acts these fuses and bases are being made 
60 compact and the fuse wire itself so shielded that no pro- 
vision is being made for the expansion of the gases caused 
by the fuse blowing, and therefore the cause of breakages 
can be put down to concussion. 

These experiences with fuses are a few personally come 
across, and it 1s because of these that T feel justified in stating 
that no спе can answer Mr. Webber's question. 


Jos. Walker. 
Musselburgh, December Sth, 1919. 


— 


The New Standards for Cables. 


I thank Mr. F. W. Andrews for pointing out the error in 
my article of November l4th. І had been attempting to 
devise a decimal square measure in which each step was a 
tenth, as the French have it in the larger units of their square 
measure. As regards the submultiples of square inches it ran 
somewhat as follows. The words anche area" (or square 
inches) were contracted to inare :— 


1 inare = 1.0 sq. in. 
А 1 decinare = .1 sq. in. 

l| centinare = .01 sq. Ш. 

1 milinare = .001 sq. in. 
In muy article, for 1 sq. mil, read 1 milinare. It is needless 
meanwhile to rewrite the article, as its general purpose is clear 
to those interested. The error is at least another proof of the 
need for a simple system: of naming cables for rapid use by 
evervone. 

Already one finds some naming the new standards by dia- 
meter and some by area, and both figures in minute fractions 
of an inch are clumsy and difficult to remember correctly. 
Their proper place is in a table for reference when required. 

For everyday use, recognition by area is what is really 
needed, and if a suitable unit name were selected for .001 sq. 
1n. it would be very helpful. 


| D. S. Munro. 
Edinburgh, December 6th, 1919. 


The new table of sizes is very. troublesome to remember, 
and doubtless will lead to much confusion. The difficulty can, 
however, be overcome if we speak of .0010 as No. 10 and 
00015 as No. 15, &. The cables in use would thus be No. 10, 
No. 15, No. 20, No. 30, No. 45, No. 70, and No. 100. These 
would be easy to remember. I think that the adoption of such 
a method of naming them would save much confusion. 


C. Turnbull. 
Electricity Works, North Shields, December Sth, 1919. 


Heating of Induction Motor. 


Trouble: Stator-core heating of 3-phase, 3,000 volt, 50-cycle, 
290 rev., 250-B.H.P. haulage motor. Experiencing over- 
heating of this 1nachine I caine to the conclusion that there 
was trouble in the core, and decided to take this to pieces. I 
found that the laininations were made up in six sections form- 
ing the complete circle, and in between each section there was 
consequently a small space, about .003 inch. Each complete 
circle of laminations was alternately varnished (both sides) 
and plain and so placed that the spaces between sections 
came central on the section above and below it. I found that 
pn each side of the spaces there had been heating enough to 
temper the laminations to dark blue for about 14 inches trom 


the end, and gradually to light straw colour at about 3 to 4 . 


inches away. 

This appeared to be quite local heating, and was only 
apparent, at the centre of the adjacent lamination to a slight 
degree when the varnish was washed off. 

This machine is of German manufacture, made in 1905. 1 
notice that some English machines have very much more 
depth of iron for less power, and by this I judged that this 
machine was running at a high magnetic density; following 
this conclusion I thought the heating might be caused by eddy 


currents produced by breaking the magnetic field at the six 
points in the circumlerence, causing local magnetic polarities, 
and when running at a high density the magnetic field would 
be carried some distance each side of the gap and cause eddy 
currents to forni near the ends of the laminations. Now this 
happens at twelve points in the circumference, and consider- 
ing that there are over 7,000 sections of laminations, there 15 
considerable heat to dissipate independently of the usual heat 
losses. | | 

1 шау say that each section contains 30 slots, there being 
180 slots in the machine, and the depth of slot 1s 1$ in., and 
the remaining depth also 18 in., making the total depth of 
magnetic field only 31 inches. 

Am 1 correct in iny assumption and should I be better off 
by cleaning the laminations so as to шаке a true magnetic 
ring of every two complete circles, being careful, of course, to 
varnish between each two sets? | | 

Can anyone give a chemical formula for cleaning. the plates 
to make good metallic magnetic contact? | | 

i G. F. Flanders. 

Aberaman, December "ith, 1919. | 


THE “NI-FE” ACCUMULATOR. 


A NEW type of storage battery, that has been put forward 
for use in miners' lamps and which has never before been 
produced in England, is being placed on the market by 
Batteries, LTD., of Redditch? ‘be NI-FE accumulator, as 
the chemical symbols indicate, is of the nickel-iron-alkaline 
type; its manufacture on a large scale was commenced in 
1911 by a Swedish company, but Batteries, Ltd., have ob- 
tained the patents and patent rights for the United Kingdom 
and the Colonies. „ 

The active material of the NI-FE positive electrode is nickel 
hydroxide, mixed with other ingredients to increase the con- 
ductivity. This composition is formed into briquettes, which 
are automatically fed in between two inactive perforated 
nickelled steel strips. These strips, enclosing the active ma- 
terial, are manufactured in lengths and then cut up into suit- 
able sizes. They are then folded together and fitted into a 
steel frame. The complete electrode is then put through a 
rolling process, which ensures perfect contact between the 
active material and the nickelled steel strips. At the same 
time grooves are formed on the plate, which keep the Para 
rubber insulators in position. ‘The active material of the 
negative electrode 1s iron oxide specially prepared and mixed 
with other materials, which are claimed to prevent self-dis- 
charge of the cell. The negative plates are constructed in the 
same way as the positive ones. The interior of а сош- 
plete cell consists of а series of positive and negative 
plates, insulated from each other by Para rubber strips. 
Plates of similar polarity are connected by a steel plate brazed 
across their tops, to which in turn is brazed a pole ter- 
minal. There are no nuts or screws which can become loose 
and cause а short circuit. The container is made of steel, all 
joints being brazed to prevent leakage. The cover through 
which the pole terminals are taken 18 also brazed on to the 
eontainer, and is provided with a flange to prevent spilling of 
the electrolyte. In the centre of the cover there is an opening 
for the insertion of a special gas valve or solid plug. The 
electrolyte consists chiefly of a solution of potassium hydrate 
in distilled water, of definite strength, and the density of the 
electrolyte remains constant during charge and discharge. 
The NI-FE accumulator is manufactured in two standard 
types: — Type A should be used where a battery for slow 
discharge is required, as for telegraphs, telephones, lighting 
purposes and ignition. Type K” should be used where a 
batterv for rapid discharge is required, as for self-starters, 
traction purposes, &c. This battery has a specially low in- 
ternal resistunce, and has been designed so as to operate 
successfully under the severest conditions. The electrolytic 
reactions cf the accumulator are complicated, but in brief a 
discharged cell contains, in the positive electrode, nickel 
hydrate in а low degree of oxidation, whilst the negative 
electrode contains chietly iron oxide. When charging takes 
place the nickel hydrate in the positive plates become more 
highly oxidised, whilst the iron oxide in the negative plates 1s 
reduced to chemically pure iron. 

On discharging, the active material in the negative electrode 
becomes re-oxidised, whilst that in the positive electrode is 
reduced. The charging and discharging processes are appar- 
ently nothing more than the electrolytic carrying of oxygen 
from one plate to the other. The electrolyte does not enter 
into any permanent chemical union with the electrodes, but 
functions practically only as a liquid conductor. For this 
reason the quantity of electrolyte can be reduced to a mini- 
mum, and the plates can be placed as close together as is 
practicable. Тиз results in a considerable saving of 
volune. The curve for a normal charge (six hours for 
type "A" and five hours for type " КО”) shows that the 
voltage at the beginning slowly rises during about 70 per 
cent. of the charge time from 1.4 to 1.5 volts, and then rapidly 
to 1.75 or 1.78, and remains so to the end of charging. By 
using the method of forced charging the tine can be reduced 
to four hours for type " А” and three-and-a-half hours for 
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type K. In this method a double current is used cung 
the first 60 р cent. of the charge, which is then complete 

with normal current. During charging, some of the water 
in the electrolyte is decomposed and escapes as oxy-hydrogen 
gas, which is not corrosive. When charging is conducted at 
a constant pressure and completed in four and a half and 
three hours for types A and K respectively, a voltage 
of 1.52 volts per cell must be maintained for the whole period 
of charging. The current in the beginning will be approxi- 
nately three times the normal, and will sink gradually to 
about two-and-a-half times the normal in one-and-a-half 
hours. Later it will fall more quickly to а half or a third of 
the normal and remain so to the end of the operation. Ove:- 
charging is not injurious to the cells. The curve for a normal 
сисао in eight hours (for type A ’’) and four hours (for 
type K) shows an average working voltage for a cell of 
1.2 volts. The voltage drops slightly during the first fifteen 
minutes of discharge, but after this it remains practically 
constant until the cell is completely discharged. No gases 
are generated during discharge: the accumulators can, there- 
fore, be made unspillable, which is of importance in batteries 


Fic. 1.—ASSEMBLED Fic. 2.—MINERS’ 
ELECTRODES. LAMP CELL. 


Fic. 3.—RaiLwaY 
HAND LANTERN. 


for ignition, hand lanterns, and all transportable purposes. 
The. accumulators give a practically undiminished gee 
hour output, even at very high rates of discharge. A NI-FE 
battery will give about 90 per cent. of the guaranteed output, 
even when discharged with a current four times the normal. 
The ampere-hour efficiency of the NI-FE accumulator under 
normal conditions is from 75 to 80 per cent., and the corre- 
sponding watt-hour efficiency is from 60 to 65 per cent. 

Cells of this class that have been standing idle for four or 
five years when. tested are found to give nearly their full 
guaranteed output at the end of that -period without re- 
charging. : 

The overall dimensions of the miner's lamp cell (fig. 2) are 
5 in. in height and 2.5 in. in diameter, and the total weight, 
including electrolyte, is 2 lb. The capacity is 11 amp.-hours 
and the voltage 2.5 volts. These figures show a result of 14 
watt-hours per Ib. of cell, which is remarkable for eo small a 
cell. Referred to volume the capacity is 1.95 watt-hours per 
cu. in. This very high specific power has been obtained with- 
out any sacrifice of mechanical strength by means of the 
following arrangement of the interior. 

The accumulator coneists in reality of two cells, the con- 
tainers of which are firmly brazed together. The negative 
pole of one cell and the positive pole of the other are con- 
nected to their respective containers. The outside terminals, 
which are taken through the container, give double the 
voltage obtainable from an ordinary cell. This cell gives a 
brilliant 2-c.p. light for ten hours continuously, and even at 
the end of that period the light shows no signs of failing; 
ир а 1-с.р. lamp the lighting time would be increased to 
25 hours. . 


WAGES IN THE ELECTRICAL CONTRACTING 
INDUSTRY. 


A MEETING of the Electrical Trades Union with the London 
Section of the National Federated Electrical Association (re- 
presenting electrical contractors) took place on Wednesday, 
December 3rd, when the offer of the employers to bring Lon- 
don into the national scheme of standardised wages for the 
electrical contracting industry, by which London men would 
be paid 2s. per hour from December Ist, was unconditionally 
refused by the London Committee of the E. T. U. 

The refused offer included certain allowances which, in the 
opinion of employers, would have the effect of increasing the 
men's earnings on the average considerably above what woul 
have been obtained by the offer of June last, which worked 
out at Ys. 04d. 

The rate in the electrical contracting industry in the London 
area, as a result of this refnsal, therefore remained unaltered 
at 1s. 7d. per hour, plus 124 per cent, on earnings, whereas 


the rates for the rest of the country have been agreed at 
2s., ls. 114., IS. 10d., and 1s. 9d. inclusive for the respective 
grades into which the country has been divided. 

Under the circumstances, the employers, who considered 
that the deadlock caused by this refusal on the part of the 
men's executive would operate hardly on the rank and file 
who have had little or no part in the negotiations, and to 
whom some increase of the present rate is due, have decided 
that the inclusive rate of 2s. per hour for the London area 
shall be paid forthwith, and the rate for auxiliary workers 
over 21 shall be 15. 7d. per bour. 

According to the Daily Dispatch the contractors insist on 
the industry being an open one, that is, that they shall be at 
liberty to employ men who are not meinbers ol the union. 
On this point negotiations have been broken off, and now the 
officials of the union are threatening a series of ‘irritation 
strikes." By a ballot vote they have been authorised to call 
a strike when and where they will. Only the officials will 
know the day and hour of the first blow struck. There was a 
private meeting of the members of the union on Sunday last. 
Mr. Tom Mann was one of the speakers. 

Interviewed by a Daily Herald representative, Mr. W. T. 
Webb, secretary of the London district of the E.T.U., said 
that the ballot, which ended on Saturday, was a ballot of the 
whole of the trade, and the Executive was now empowered to 
call out the 5,000 men directly concerned, or any of them, 
and to call out the other 10,000 electrical workers in London. 

The London Executive was to meet on Thursday, and a 
mass meeting of the members will shortly be held. 

Questioned in regard to the blacklegs and non-unionists 
for whom the employers were во anxious, Mr. Webb said that 
there were men in the trade who worked as blacklegs during 
the 1914 strike. Some of these were organised into the Asso- 
ciation of Supervising Electricians, which was recently regis- 
tered as a trade union, but which was not recognised by the 
General Federation of Trade Unione nor by the Trade Union 
Congress. The organisation, Mr. Webb said, was undoubtedly 
used by Ње employers as a weapon against the E.T.U. ‘‘ The 
emplovers raised the question in June, when they offered us 
28. Odd. per hour on condition that we agreed to work with 
these men. We gave them until October 12th to join (or 
rejoin) the union at an entrance fee of 95s." Mr. Webb 
added that there had been cases of men having to pay as 
much as £100 to rejoin the union. 


At a meeting held at York on November 27th, the National 
Joint Industrial Council for the electrical contracting industry 
unanimously agreed to recommend to the members of the 
E.T.U., the N.F.E.A., and the E.C.A. of Scotland the adop- 
tion of the following proposals :— 

The standard rate of wages for the towns and districts in 
Great Britain and Ireland shall be as follows :— i 

Grade A: Rate 9s. : Towns and districts: Left open. 

Grade B: Rate Is. 11d.: Towns and districts: Mersey dis- 
trict, Manchester, and those towns or districts in Lancashire 
which have agreed or shall agree to follow Manchester rate ; 
South Wales. 

Grade C: Rate 1s. 10d. : Towns and districts: Belfast, Lon- 
donderrv, Scotland, North-East Coast, Northumberland, Dur- 
ham. Yorkshire, towns and districts in Lancashire and 
Cheshire which are not covered by agreement to follow 
Mersey district or Manchester rate. Carlisle, Eastern Counties 
(Lincolnshire, Norfolk, Suffolk, and Essex, and Herts outside 
Tondon area). Nottinghamshire, Leicestershire, Derbyshire, 
Northamvtonshire, Bournemouth, Plymouth, Devonport, 
Bristol. Birmingham. towns which agree to folow Birmingham 
rate, Coventrv, Wolverhampton, Potteries. 

Grade D: Rate 1s. 9d.: Towns and districts: Remaining 


` towns and districts other than Tondon in England and Wales. 


The above rates include the 194 ner cent. and all past and 
future awards up to March 1st, 1920, and are to be standard 
rates, and shall not be altered except in accordance with this 
agreement. 

The new rates were to take effect as from the pay day in 
the week ending Seturday, December 6th. 1919, and to be 
payable in respect of the pav period for which payment was 
made on that pay day. provided that where earlier dates had 
already been agreed locally, such earlier dates should be 
substituted for that given above. and that where the increase 
in any district exceeds 3d. per hour, the increase payable sa 
above shall he 3d. only and the balance of such increase shall 
come into effect six months later. | 

Any variation in the above general rates to be a national 
variation, and to be applied to all grades. 

A town or district may onlv alter its grade by local agree- 
ment, or by decisions of the N.J.J.C. failing local agreement. 

After March 31st, 1990, there will be a review of wages in 
February and Julv of each year. 

An application having been made by the Mersey D.J.I.C. 
that the rate for the area covered bv that Council should be 
28. per hour, it was agreed to transfer those towns and dis- 
tricts which are subject to the Mersey agreement from grade 
B to grade A. 

The agreement applies to all qualified journeymen being 
members of the E.T.U. who are employed by electrical con- 
tractors in districts covered bv the agreement, except such 
employés as may be engaged for full time on manufacturing 
work under agreed engineering conditions. 

* 1 Е 
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Yates v. Rost. Bowson & Co., тр. 


At Newcastle-on-Tyne County Court on 3rd inst., before his 
Honour Judge Greenwell, Ellen Yates, of Gateshead, made an 


application under the Workmen's Compensation Act 
against defendants, of Newcastle, in respect of the 
death of ber husband, Francis Yates, on June 10th. 
Mr. Н. S. Мохрани, for the applicant, said that 
Yates was killed while following his employment as a 
painter. Deceased earned £5 12s. in five days. On the day 


of his death he was painting an electric crane at Messrs. 
Palmers’ works. About 9 p.m. his body was found hanging 
over some cabin rails. He had been electrocuted.—THOMAS 
KINGDOM, а crane-driver, said he warned the deceased about 
hanging his paint pot over some wires. Those wires carried 
current, but were then not alive.—A. E. DENNY, who found 
the body, said he thought Yates had overbalanced himself, 
and, in putting out his hand to steady himself, had touched a 


- live wire.—Mr. E. MEYNELL, for the defence, said the de- 


ceased had no right to be painting there when the wires were 
alive.—Mr. METCALFE, manager for the defendant company, 
said Yates was warned not to go near the crane unless he was 
informed by the electrician that the current was off. He was 
not authorised to work on the night of his death.—Other wit- 
nesses gave evidence that Yates had been warned.— His 
Honour said the deceased had disregarded the warnings given 
to him, and found in favour of the respondent company. 


LoNaBoTrOM & Farrar, LTD., v. Tue B.E. Company (оғ 
LONDON & BIRMINGHAM), LTD. 


On December 3rd, in the Commercial Court of the King’s 
Bench Division, Mr. Justice Roche heard an action brought by 
plaintiffs, of Keighley, Yorks. against defendants, of Mansion 
House Chambers, Queen Victoria Street, London, the 
plaintiffs’ claim being for the price of goods sold and delivered. 

Plaintiffs’ case was opened by Mr. CARTWRIGHT SHARP, who 
said the action was brought to recover the balance of the price 
of certain brass adaptor pins which counsel explained were 
used in connection with clectrical work. The defences ap- 
peared to be three. There was first of all the defence that 
the defendants were entitled to 24 per cent. discount, but the 
two main defences were that the defendants said they were 
entitled to reject the goods because they were out of time, 
and they further said they were entitled to reject the goods 
because they were not up to sample in one respect, and 
that was thev were incomplete, a small screw being missing. 
With regard to discount, he said the defendants were 
not entitled to any. With regard to the plaintiffs 
being out of time, he said if reasonable time had elapsed, 
then obviously it had been extended bv the conduct of the 
parties as appeared in the correspondence, and so far from 
accepting the goods, defendants accepted them, and onlv 
tried to reject at a very late stage. With regard to the goods 
being incomplete. plaintiffs had difficulty in obtaining these 
little screws. Defendants said they would get them for the 
plaintiffs. and since thev did not get them for the plaintiffs, 
and could not send the right screws. practically bv agreement, 
plaintiffs sent the adaptor pins without these little screws. 

Mr. Harney, for the defendants, said clearly they ordered 
the adaptor pins complete, and the screw was а very impor- 
tant part of the goods. 

His LonpsurP gave judgment for the plaintiffs for £353 9s., 
with costs. 


THE ELECTRICITY SUPPLY BILL. 


ON Wednesday, December 3rd, the Bill came up for second 
reading in the House of Lords, and was recommended to the 
House by the Lord Chancellor as one which had been the 
subject of exceptional care and deliberation, and was sup- 
ported by the expert advisers of the Government. Lord 
Downham raised no objection to the principle of the Bill, but 
attacked it on financial grounds, and said that if the present 
undertakers were justly treated they would reorganise the 
system of supply. Lord Moulton regarded the Bill as 
nationalising the industry, opposed it as untimely and un- 
wise, and declared that it was based upon a retrograde policy. 
Viscount Midleton suggested that the Bill should be referred 
to a Select Committee, and the debate was adjourned. 

On Monday Viscount Haldane supported the Bill as a 
means of increasing production; Lord Inchcape, Tord Erskine, 
the Marquis of Salisbury, and Lord Parmoor opposed it as an 
attack on private enterprise; Lord Emmott and Lord Ashton 
thought the Bill was premature. 1n reply, the Lord Chan 
cellor suggested that with the exception of Lord Haldane, 
none of the speakers had taken the trouble to read the Bill; 
they merely repeated what Lord Moulton said. The assump- 
tion that the Bill would cost 150 millions had not the elightest 
foundation. The Bill was the outcome of the deliberations of 


several committees of exceptional ability, with regard to the 
shortage of coal, and was directly based on the report of 
one of them. Not one penny would have to be found by the 
State. The Bill did not mean nationalisation, and as for the 
danger of sabotage, no line would be as long as 40 miles. Gas 
mains would be more liable to damage. The electricity supply 
industry was at а standstill pending the passing of the Bill, 
which the Government regarded as vital to the echeme of re- 
construction. 
The Bill was read a second time. 


BUSINESS NOTES. 


The Price of the Electrical Review."—Ovwing to the 
continually increasing cost of all production charges, we are 
obliged to advance the price of the ELECTRICAL REVIEW from 4d. 
to 6d. from the first number of the New Year—January 2nd, 1920. 
We wish to direct our readers’ attention to the notice regarding 
the matter which appears on the first Leader page in this issue. 
The new subscription rates are there stated. 


The Christmas Holidays.—We shall be glad if contri- 
butors and advertisers will take note that theissue of the ELECTRICAL 
REviEW for Friday, December 26th. will be published on Wed- 
nesday, December 24th. The Advertisement Department announces 
that new copy and alterations to existing displayed advertisements 
should be received not later than TMurada morning next, December 
18th. Official Notices and small prepaid advertisements can be 
received up to 5 p.m. on Monday, 22nd inst. 

Contributors and correspondents are asked to note that all 
editorial matter must be received two days in advance of the usual 
time. 


The Lead Market.— Messrs. James Forster & Co., report- 
ing on December 6th, state :— 


The turnover this week is 12,000 tons, about equally divided over the five 
market days. The closing price vesterday was at £40 5s. for practically all 
positions, a rise on the week of about 50s. per ton, which compares with 
£25 105. early October and £23 July, a rise unparalleled in the history of the 
trade. The Government price throughout the week has been well over the 
market, and to-day is £40 15s. delivered, with an embargo for export. That 
the enormous advance is largely due to speculation by outsiders is true, but 
it has been helped by the absence of supplies from Spain (which country has 
never before failed to give us a constant and very large proportion of our 
requirements) combined with the disastrous strike in Australia, which has 
held up the largest producing mines in the world for over seven months and 
still continues. These two features account for the rapid depletion of the 
huge stock held by the Government here and in Australia six months ago. 
The future is one of anxiety to all connected with the trade, and it is im- 
possible to see where effective rclief can come from. 


Меватв. С. Cawson & Co. report as follows :— 

The trend of the market throughout the week has been constantly upwards, 
culminating in the unprecedented prices being paid of £40 9s. 6d. for December 
and £40 Ss. to £40 7s. 6d. for February and March. This figure is by far the 
highest known for more than fifty years, and is about 170 per cent. dearer 
than the average prices of the three years prior to the war. How much longer 
speculators may bi disposed to operate at present high prices it is difficult to 
pregnosticate. The present inflation seems partly to arise from the delay in 
delivery of lead bv the Government, who have very large quantities sold. but 
buyers are unable to obtain the lead and thus have to operate on the market 
to fulfil their engagements, The positions with regard to future supplies so 
far shows no improvement. The rate of exchange is operating against fresh 
imports from America. Apparently there is more freight now offering from 
Australia, and this will tend to help the situation. The position in Spain is 
difficult to understand. —we ought now to be receiving considerable shipments 
from that country. The high price of silver combined with almost a record 
price for lead must eventually cause a larger production. So far, however, 
there are few signs of апу developments in this direction. The outlook is still 
obscure. Speculators, however, may still be able to drive the price higher. 
but it is lifſicult to sav whether consumers will eventually take the lead off 
their hands, as after. all consumers have to say the final word as to price. 
Caution in buying seems to be more than ever necessary at present inflated 
Prices. 

Messrs. James & Shakespeare report that the price of English 
pig lead on Tuesday. December 9th had advanced to 441 10s., an 


increase of 30s. for the week. 


A Leyton Contract.—The Leyton Electricity Committee 
has received a letter from Messrs. BRUCE PEEBLES & Co., LTD, 
dated October 28th, stating that owing to the increased cost 
of manufacture since the date their tender was submitted, the 
price must be increased by £125 per machine on the two machines 
ordered, and that the delivery time must be increased from seven 
to nine months from receipt of instructions to proceed. At the 
time the estimate was made copper was £90 per ton ; it is now 
£122. Other commodities have also further increased, consequently 
a supplementary loan at conclusion of works will be requisite. As 
some regulating resistances equivalent to £60 mentioned in the 
tender will be best supplied with the switchboards, Messrs. Bruce 
Peebles’ new contract figure is £6,315, instead of £6,125. The 
Committee has agreed to the increased price and extended period 
for delivery, as mentioned. 


Dutch and American Interests. —The shareholders in 


the N. V. Philips Gloeilampen Fabriek of Eindhoven will meet in extra- 


ordinary general meeting this week for the purpose of considering a 
proposal to increase the share capital to £1,666,000. It is stated 
that the object of this expansion is to enable an interchange of 
shuces to be effected with the International General Electric Co, 
nud the General Electric Со, of New York, with which the directors 
of the Dutch company have concluded a community of interests 
which, among other matters, will permit of an exchange offpatents 
and experience. w 
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-A Western Electric Function at Woolwich.— An interest- 
ing function, attended by over two thousand people, was held 
at the Drill Hall, Woolwich, last Friday evening on the occa- 
sion of the presentation of gold service badges to those em- 
ployés of the Western Electric Co. who had been on the pay- 
roll for 10 years and over. For 10 years’ service а simple 
badge was presented, and for each completed additional five 
years a star is added. Musical selections were rendered by 
the Royal Artillery Band. At the conclusion of the musical 
programme, Mr. H. M. Pease, the managing director, took 
the chair. He intimated that the directors had decided that 
service with the Colours should count both for service badges 
and for pensions. He called attention to the fact that 10 years 
ago there were 958 employés on the company’s pay roll, and 
the badges which were being nted that night indicated 
that one fourth of those remained in the company’s employ 
to-day, a record of which any industrial company might well 
be proud. He stated that briefly in general the method of 
operation of the pension system was as follows: —- Every em- 
ployé at the age of 60 years with continuous service extending 
20 years or more would become eligible for a pension of 1 per 
cent. for each year of service of the average salary of his last 
ten years of employment. Under certain other conditions, 
pensions might be granted on the recommendation of the 
board of directors. He was pleased that Mr. J. E. Kingsbury 
had undertaken to present the badges, for he reminded them 
that the company’s business was started by Mr. Kingsbury 
in 1883, when his staff consisted of one man and a boy. Mr. 
Kingsbury, in the course of his speech, said the circumstances 
were such as to encourage reminiscences, but in view 
of the later proceedings of the evening, to which they 
were looking forward, he would resist that temptation 
and content himself with reminding tbem that with their 
present development of departments, scientific and technical 
staff, they would realise that there was some difference between 
present conditions and those which obtained when one in- 
dividual was draughtsman and salesman and had at the same 
time to explain to others the underlying principles and ad- 
vantages of new scientific developments. 11 was good that the 
company should continue to have the benefit of the accumu- 
lated experience which the employés gained in its service. 
Regarding the pension scheme, so far as he was aware it 
differed materially in two main particulars from those gener- 
ally in force. As a rule pensions schemes were contributory ; 
that was to say, the employés contributed a certain amount 
and the employer added something more. Secondly, pension 
funds were generally confined to staff officers or those in re- 
ceipt of salaries. The Western Electric system was non-con- 
tributory so far as the «employé was concerned, the 
funds being furnished entirely by the company, and 
it applied to every employé— whether president or porter— 
and was computed exactly in the same way for all. 
As he had refrained from dwelling on the past, so 
he would not detain them as to the future, except to remark 
that the company's future depended very largely on the future 
of the world at large. In the reconstruction if was their pro- 
ducts which would largely contribute to those material im- 
proveinents in 1 of life which were being sought. 
There were pessimists as to the world’s outlook and their 
country’s outlook, but for his part he had no difficulty in 
taking an optimistic outlook in general, and so far as this 
country was concerned he had too great a confidence in the 
sturdy common-sense of the people to take a pessimistic view, 
so that he believed that as the company had had an honour- 
able past, so might they look forward to a long and prosperous 
future. Mr. Kingsbury and Mr. Pease then presented gold 
service badges to 250 of the employés who had served with 
the company continuously for 10 years or over. Following 
this there came the programme of 12 dances played by the 
Royal Artillery Band, thoroughly enjoyed by everybody. Re- 
freshinents were provided throughout the evening. For the 
successful manner in which the gathering was organised credit 
is due to the arrangement committee, consisting of Messrs. 
Н. M. Pease, R. L. Diemer, J. F. Barbour, F. Martin and С. 
C. Goodburn. 


B. I. & H. C. Staff Guild Rules. — At a meeting o 
about 300 members of the staff of the British Insulated and 
Helsby Cables, Ltd., on October 27th, а set of rules for the 
Statf Guild was unanimously adopted. We understand that at 
least 85 per cent. of the members of the staff have joined the 
Guild, which is believed to be the first of its kind in an engi- 
neering firm; while the Guild affords a convenient channel bv 
which the staff can bring to the notice of the directors any 
matters which need attention, the main principles of the 
Guild are Citizenship and Service’’—the two qualities of 
which the country is so greatly in need at this time. We give 
below such extracts from the rules as appear likely to be of 
interest to the staffs of other firms :— 

2. Objects.—The objects of the Guild shall be :— 

(a) To promote in every way the prosperity of the staff. 
whilst fully recognising that the interests of the company and 
the staff are mutual. 

(b) To afford a means of communication between the staff 
through the couuaittee of the Guild and the directors of the 
companv through the management, on anv subject concerning 
the welfare of the staff, but the freedom of each staff member 
shall not be fettered in his negotiations with the company in 
regard to his salary or conditions of employment, 


(с) To promote social and educational intercourse amongst ite 
members. 

(d) To make arrangements with tradesmen and others for 
special discounts to be granted to its members. 

3. Qualification for Membership.—Members of the staff 
above 19 years of age are eligible for membership of the Guild. 
Members of the staff between 16 years and 19 years of age 
may join ag junior members, but shall not be entitled to vote 
at a general meeting, nor be eligible for election to the com- 
mittee. | 

6. Subscription.—The expenses of the Guild shall be met by 
an annual subscription, which shall be 2s. 6d. for cach member 
and ls. each junior member. 

8. Management.— The business of the Guild shall be man- 
aged by a committee, consisting of 15 members (including the 
chairman), constituted as follows: Managerial staff, one mem- 
ber; Prescot—heads of departments, one member; technical 
staff, assistant superintendents, and draughtsmen, one mem- 
ber; foremen and assistant foremen, one member; clerks, 
typists and persons unclassified above, four members; all mem- 
bers of the contract department outside staff, one member; 
Helsby (five members on similar basis); all members at branch 
offices, one member. The committee shall elect the chairman 
and appoint an honorary secretary and an honorary treasurer 
at the first meeting held after the annual general meeting in 
each year. À 

10. Retirement of Committee.—Seven or eight members of 
the committee (five Prescot and outside departments and two 
or three Helsby) shall retire at the annual general meeting in 
each year, but shall be eligible for re-election. The members 
shall retire in rotation after serving two years on the com- 
mittee. 

12. Committee Mcetings.—Meetings of the committee shall 
be held at intervals of not more than two months. Reasonable 
out-of-pocket expenses of the members attending the meetings 
shall be paid out of the funds of the Guild. | 

15. Annual General Meeting.—The annual general meeting 
of the Guild shall be held in the month of October in each 
year. | 

16. Special Genctal Meetings.—A special general meeting of 
the Guild shall be called within twenty-one days after receipt 
by the secretary of a written request, with notice of motion, 
signed by at least one-third of the members. 

17. Quorum at General Meetings.—One hundred members of 
the Guild shall constitute a quorum. Members of the Guild 
residing ten miles or more from the place of meeting, or absent 
on the company's business, may record their votes by post. 

92. Intzrprctation.—The term member“ used throughout 
these rules shall be deemed to include both male and female. 

The directors have approved the formation of the Staff Guild. 


Electrical Supplies in South Africa.— The S. African 
Mining and Engineering Journal for November 8th stated that 
the tubing scarcity had been relieved by the arrival of con- 
siderable consignments, and it was estimated that with the 
tubing then on hand, together with shipments ehortly ex- 
pected, electrical dealers’ wants in that respect would be satis- 
fied till about next March. ''It is stated that there are no 
ceiling roses in the country. These, which cost in pre-war 
days 9s. 6d. a dozen, are now selling at 15s., having risen from 
6s. a dozen within a week. . . . . The ecarcity in 
this article is likely to last for some considerable time, 
and will be the means of giving our Japanese friends a 
chance to cut into our inarket. Аз illustrating the way in 
which an article may move in these days when it is in demand 
and at the same time scarce, a well-known dealer mentioned 
that he had recently on hand a few gross of low-tension ceiling 
roses, which had originally cost him 95s. a gross, but which 
on account of their having become almost obsolete he had 
written off in his profit and loss account. Owing to the pre- 
sent dearth of these articles he had quite recently disposed of 
them at 75s. a gross. 


Japanese-American Aluminium Company.—Representa- 
tives of an erican aluminium concern have recently arrived 
in Japan, according to the Press, to confer with Japanese 
aluminium interests in the formation of a company, the pro- 
posed capital of which is yen 10,000,000, the Americans to take 
one-half the shares and the Japanese the other half. The 
parties are in negotiation with the Japanese Government for 
water-power rights in Toyama Prefecture. The American 
company, having agreed to transfer to the Japanese company 
all its manufacturing rights and technical experience, does not 
wish that the shares to be offered in Japan should be open 
to public subscription. Board of Trade Journal. 


Nationai Insurance. — The Ministry of Health draw 
attention to the fact that any non-manual worker whose re- 
muneration is at а rate between £160 and £950 a year and who 
desires to claim exemption under the National Health Insur- 
ance Act, 1919, should make his claim not later than Decem- 
ber 31st, 1919. The appropriate form of application is obtain- 
able ut any post office. Until exeinption has been granted the 


. weekly contributions required to be paid in respect of the 


employed person are at the ordinary rate (7d. for men and 6d. 
for women), and if exemption is not claimed within the time 
allowed the person will thereafter remain subject to; compul- 
sory insurance under the normal conditions. 
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Book Notices.— Tu Electrical Power Engineer for 
November contains a full report of the proceedings of the Federal 
Council of the Federation of Technical and Scientific Professional 
Associations at the meeting on October llth. The original 
members of the Federation are the British Association Of Chemists, 
the Electrical Power Engineers’ Association, the Electricity Supply 
Commercial Association, the National Association of Industrial 
Chemists, the National Association of Supervising Electricians, the 
National Union of Scientific Workers, and the Society of Technical 
Engineers. The arbitrato. s awards in differences between the 
E. P. E. A. and the Corporation of Sunderland, the Charing Cross 
Co., and the Metropolitan Borough of Woolwich are given in full. 

"The Hardware Trades Directory.” First edition. 1919. 
London: 7, South Street, E.C.2. 58. 9d. net.—This directory 
contains between 120 and 130 pages of names, alphabetically 
arranged, with addresses and telegraphio addresses and telephone 
numbers of firms connected with the hardware, electrical 
machinery, and allied trades, A classified buyers’ guide follows, 
also an index of “branded goods, specialities, and proprietary 
articles." 

On October 1st, in spite of the strike still in progress in New 
York City, Chemical and Metallurgical Engineering began to 
appear weekly instead of semi-monthly. This event is significant 
of the great developmenta which are taking place in the United 
States in the industries covered by our highly-esteemed contem- 
porary, from whose pages we have often quoted freely, and we 
tender our congratulations to the management on the consumma- 
tion of & plan which it has long had in contemplation. 

We have received a copy of a new monthly illustrated paper 
(18.) the British Manufacturer, which is being issued under the 
auspices of the Zilustrated Londen News, It is produced in high- 
class style, and ita principal object is stated to be to conduct 
propaganda throughout the world in the interests of British 
products. 

"Telephony Without Wires." By P. R. Coursey. Pp. xix + 
414; 249 fira. London: The Wireless Press. Price 15s. 

" Alternating-Current Work.“ By A. Shore. Pp. ix + 163; 
figs. 86. London: Wireless Press. Price 3s. 6d. net. 

" Proceedings of the American Institute of Electrical Engineers." 
Vol. XXXVIII, No. 11. November, 1919. New York: The Insti- 
tute. Price $1. 

" Science Abstracts " (A. & B.). Vol. XXII, Part 11. November 
29th, 1919. London: E. & F. N. Spon, Ltd. Price 1s. 6d. each. 

Memorandum on Combines and Trade Organisations." By J. 
Hilton. London: Harrison & Sons. Price 1s. net. 

" Calculation of Electric Conductors.” By W. T. Taylor. Pp. vi 
+ 34; 4 figs., 11 tables, and calculating chart for electric cables. 
London: Constable & Co. Price 10s. 6d. net. 

© Transactions of the Engineering Institute of Canada." Vol. 
XXXII. Parts І and A. Part I consists of a series of papers pre- 
sented to the Institute in 1917, 1918, and 1919 descriptive of the 
Quebec Bridge ; Part A, plates accompanying the text. Montreal : 
The Institute. 

“A First Course of Electric-light Switching and Testing.” 
Arranged by W. Perren Maycock, M. I. E. E. Second edition. London: 
А. P. Lundberg & Sons. Price 10d. post free. 


State of German Electrical Industry.— According to an 
interview given to the Berlin newspaper Der Taq by one of the 
directors of the A.E.G." (Allgemeine Elektricitáts Gesellschaft), 
the electrical industry in Germany appears to be in a very 
bad way. The home trade is stagnant, and the few orders in hand 
are being held up by labour troubles. The state of the export 
trade is, if possible, even worse: doubts as to delivery cause new 
buyers to hold back, orders already placed have been cancelled by 
Norway and Sweden, which are themselves beginning to manu- 
facture, and this valuable outlet will in future be closed to 
Germany. Orders from Holland and Finland are being trans- 
ferred to Switzerland and France; America is capturing the 
Danish market in lamps aud meters; France and England are 
more hostile than ever. Germany, the interviewer was told, is & 
sick man in danger of a mortal relapse, which will inevitably 
рое unless Labour comes quickly to its senses.— The Mining 

curnal, 


Foreign Trade.—NovEwRER FiGURES.—The following 
are the electrical and machinery figures given in the official returns 
of importa and exports for November :— 


November, Ino. or 11 months,1919. 
1919. dec. Inc. or dec, 
IMPORTS. £ £ £ 
Eleotrical goods, &с. ... 19,7559 — 40,747 + 73,633 
Machinery eee eee 813,639 — 213,172 + 3,415,761 


EXPORTS. 
Electrical gooda, &c. ... 708.802 + 564,489 + 3,259,177 
Machinery dea eee 3,764,303 + 2,552,713 +13,965,767 


Workmen's Compensation.—In the House of Commons, 
on December 5th, the Workmen's Compensation (War Addition) 
Amendment Bill passed second reading. The Bill is a temporary 
measure to increase the percentage of compensation payable under 
the Compensation Act of 1905 from 25 to 75 per cent., in order to 
meet the increased cost of living. The Bill will operate during 
the period of the war and six inonths afterwards. The whole 
question of compensation is now under consideration by & Depart- 
mental Committee, which, it is hoved, will report in time to allow 
permanent legislution to be brought in in the course of next year. 


Catalogues and Lists.—THE METROPOLITAN-VICKERS 
ELECTRICAL Co., LTD., 20, Brazennose Street, Manchester.— Publi- 
cations Nos. 7,450/1, Metropolitan-Vickers Rateau Reducing-pressure 
Steam Turbine, and 7,782, Statio Transformers for use with electric 
furnaces; leaflets descriptive of mixed-pressure steam turbines, 
reversing planer equipment, type B.B.H. oil switch, transformers for 
use in collieries, type BB 7 oil switches, automatic voltage regulator, 
furnace transformers, truck-type switchgear, type "S " oil-break 
switch-pillar, flexible " unit-type control gear, brake solenoids for 
A. C. circuits, frequency meter (type Е), type SB ammeters and 
voltmeters, type N A.C. watt-hour meters, shell-type transformers, 
and core-type transformers. 

MEss S. H. H. RoBERTSON & Co., Pittsburg, U. S. A.—Leaflet 
describing Robertson Process Metal.“ 

SIMOON ENGINEERING Co, LTD., Bramber Road, W. Ken- 
sington, W. 14.—Priced and illustrated catalogue of D. c. electric 
motors. 

ENTERPRISE MANUFACTURING Co., LTD., Gun Street Electrical 
Works, Bishopsgate, E. 1.—Card giving dimensions and prices of 
conduit-box fittings. 

Messrs. Ep. BENNIS X Co., LTD. 28, Victoria Street, S. W.— 
A reprint from Engineering describing the coal-handling appliance® 
installed at the Coventry Corporation electricity works. 

Messrs. ELEOTRA, LTD. Rupert Court, W. l.—Leaflet on the 
half-watt lamp. 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
Е.С. 4.—Installation Leaflet M 12, showing the electrification of a 
motor-car, aero-engine, and aeroplane works. New price list (pub- 
lication OS 2,255) of Osram lamps. vacuum type and Atmos type. 
On the cover is a striking coloured design showing a huge arm and 
hand coming through the clouds and holding an Osram lamp over 
London, as seen by night. Posters and showcards will soon be 
available for the trade, making the design familiar to the public. 

THE OVERSEAS ENGINEERING Co., LTD., 75, Curtain Road, E C.— 
Lists Nos. 33, 43, 57 and 135, describing and illustrating electric 
bells, vacuum cleaners, a safety water-heating device, and the 
" Overseas " electric lighting outfit. 

THE BRUSH ELECTRICAL ENGINEERING Co., LTD., Falcon Works, 
Loughborough.—<aAn illustrated reprint from Engineering descrip- 
tive of the two 1,000-KW. motor- generator sets installed by the 
company at the Kingston-upon-Thames power station. 

MEssBS. DRAKE & GORHAM, 67, Long Acre, W. C. 2.—Pamphlet 
No. 272, an illustrated price list chiefly devoted to electric fires. 
including the “Belling,” "Revo," Arora, Angelus, and 
" Elite" types. A number of ornamental and bowl " fires also 
appear. Several other domestic electrically-heated devices are 
listed, comprising toasters, liquid heaters, kettles and irons. Space 
is also given to illustrations of electrical hair-dryers and vibrators. 

THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS 
Co., LTD., Silvertown, E. 16.—List No. 31, “Silvertown Primary 
Batteries." А hardsomely produced catalogue of primary cells of 
many descriptions, The bulk of the list is illustrative of various 
forms of the Leclanché cell adapted to special usea. Component 
parte possessing special properties are described, including several 
types of non-encrusting zincs. The Leclanchés are, made up into a 
number of batterie, to which many pages are given. The list 
shows, in addition, a special improved type of low-reaistance cell, 
and also bichromate, Bunsen, Daniell, and Grove patterns, Several 
dry cells are included in the list, and charging materials, &c., also 
appear. 

The Glass Trade.— The present position and future 
prospects of the glass trade were explained by Mr. W. Bradford, 
General Financial Secretary of the National Flint Glass Makers’ 
Society, at a meeting of the members of the Union at Dudley, on 
Saturday. He stated that before the war, with the exception of 
two firms manufacturing electric lamps, practically no electric 
lamp bulbs were produced in England. Now upwards of 1,000.000 
bulbs per week, together with the necessary tubing and rod, were 
being produced, and the requirements of the country were being 
fully met by home manufacturers. Several planta were being 
installed, which would, if necessary, greatly increase the weekly 
production. and there was no doubt that manufacturers could 
amply meet both home requirements and the requirements of all 
the export trade they could secure. It would be a catastrophe if 
the employment which this new industry provided for some 
thousands of workpeople were jeopardised by the unfair competition 
of foreigners receiving incomparably lower wages. and working 
under much less sat is factory conditions.— Birmingham Post. 


Wages in the Post Office.—At a meeting of the E. T. U., 
at the Memorial Hall, it was stated that skilled workmen in the 
Post Office service were receiving a minimum of £3 Os. 5d., and a 
maximum of £3 13s. 5d., as against £4 бв. paid to workers in 
private employment.— Daily Herald. 


Calendar.— THE Z ” ELECTRIC LAMP MANUFACTURING 
Co., LTD., of Southfields, London, S. W., have issued a neatly- 
designed calendar. A block of circular date-slips for 1920 is fixed 
in the bottom portion of a 2” lamp bulb, which is printed on an 
oval card for hanging. Members of the trade who have not 
received copies can have one on application while the supply lasts. 


A Siemens Visit to Canada.— The Canadian Electrical 
Jews for November 15th states that Messrs. Е. H. Leonard and 
W. B. Hopkins, of Siemens Bros. & Co., Ltd., London, have been on 
a vitit to Canada, in connection with their tour of the world investi- 
gating trade conditions. Messrs, Leonard and Hopkins report that 
there is a very large demand for electrical equipment of all kinds 
throughout the world, especially in South America. 
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Trade Announcements. —MESSRS. WORSSAM & EDWARDS, 
electrical engineers and contractors, have opened new premises at 
302, Upper Richmond Road, East Sheen, S. W. | 

Mr. M. 86. J. C. Shepherd. of Westbourne Grove, Westcliff-on- 
Sea, has taken up the representation of MEssRS. PILLATT & Co., 
LTD., of Stapleford Ironworks, for the sale of their ''Perfect- 
Combustion " furnaces. | 

THE MONOMETER MANUFACTURING Co. (1918), LTD., have 
removed their works from Whitehouse Street to Browning Street, 
Birmingham. Telephone No.: ‘Midland 553"; telegraphic 
address: Monometer,” as before. The Monometer Co. are also 
the proprietors of the Griffin Ironworks and Albion Foundries, 
Browning Street, Birmingham. Telephone No.: Midland 653 " ; 
telegraphic address : " Cupola,” Birmingham. The railway siding 
for the Monometer Works and foundries is Monument Lane Station, 
L. _ N.W. Railway, and their canal siding is on the Staffordshire 
canal. 

The plant, machinery, and stock in trade of the British Willard 
Battery has been purchased from the United Motor Industries, Ltd., 
Poland Street, London, W., by Mr. George Gregory, of 90, High 
Street, Camden Town, N. 

THE CRYPTO ELECTRICAL Co., LTD., of Willesden, wish to 
assure our readers that if the Exchange states that their telephone 
does not reply to calls between the hours of 9 a.m. and 5.45 p.m., 
it lis guilty of a terminological inexactitude. An operator is 
exclusively in charge during the whole day. Further, in order to 
give prompt service, there has been installed an additional line, 
making four in all, with eight internal extensions. 

THE SUFFOLK ELECTRICITY SUPPLY Co., LTD., which has for 
years been carrying on business in Norfolk, and which has recently 
extended its activities into Essex, has changed its name, and is 
now registered as East Anglian Electricity, Ltd." The 
authorised capital has been increased to £100,000. 


Plant for Disposal.— The Reigate T.C. has for sale 
a second-hand vertical high-speed compound engine, by W. H. Allen, 
Son & Co. and one 2,500-volt single-phase alternator, by the 
Electric Construction Co. For particulars see our advertisement 
pages to-day. 


Commercial Motor Vehicles.—In their report, just 
issued, the directors of John I. Thornycroft & Co.. Ltd., state that 
the business offering for commercial vehicles and marine motors 
is more than the company is able to cope with. The difficulty at 
the present moment is to find & means of increasing the output 
without unduly raising prices or diminishing the standard of 
work. 


A New Swedish Cable Factory.—The directors of the 
A.B. Svenska Maskin Verken propose to reorganise the works by its 
conversion into a modern factory for the production of electric 
cables. At a recent meeting of the company, when the scheme 
was discussed, a committee composed of six shareholders was 
appointed to co-operate with the directors with a view to the 
realisation of the project. 


Italian Copper aud Alumininm.— To electrify Italy's 
6,600 kilometres of railways, the greater part with twin tracks, 
it will require, says the Italian engineer, Augusto dell'Amore, 
30,000 kilometres of copper wire, which, owing to its scarcity, 
stands at a prohibitive price. Italy is poor in deposits of copper. 
but possesses vast beds of bauxite in Marsica, Sanio, Friuli, and 
Istria, which, in the first-named district, is now being converted 
into aluminium, proved in practice in America, France, and else- 
where to be an adequate substitute for copper. Therefore, why 
not develop our native supplies ? asks the Italian expert. To treat 
the bauxite, great electric power is required, but, fortunately, in 
all the districts named ample water power is available in the 
shape of vast mountain-lake basins and waterfalls up to 1,000 
metres in height. “The prospect is alluring,” says our con- 
temporary L Italia Elettrica, but we are very far from that 
development necessary to render us completely independent in this 
important industry." 


New B.T.-H. Factory.—1t is stated that representatives 
of the British Thomson-Houston Co. of Rugby. have been 
negotiating for the acquisition of the Government cartridge factory 
at Cakemore. 


French Electrical Сотрапіеѕ. — The Compagnie Lorraine 
pour l'Eclairage Automatique des Wagons par ? Electricité, which ів 
working the Vickers patents in France, has just secured a contract 
to equip over 300 passenger coaches for the Chemin de Fer du 
Midi. It is hoped that the Vickers patents will yield as favourable 
results in France as they have in the United Kingdom. 

With & view to carrving out its programme of extenaions, the 
Energie Electrique du Littoral Méditerranéen is contemplating 
raising its capita! from 60,000,000 to 100,000,000 fr. 

A concern styled Compagnies Reunies de Gaz et de l'Electricité, 
Lyons, although owning only the modest capital of 500,000 fr., 
has just absorbed 13 other companies, whose aggregate capital 
formerly 9,922,500 fr.—is now enlarged to 31,599,500 fr., or a total 
capital of over one and a quarter million pounds. These companies 
serve the cities and towns following :—Angouléme, Commentry, 
Montauban, Besaocon, Aix (Bouches-du-Rhone), Cognac, Royan, 
Poy, Bourg, Perpignan, Auch, Chambéry, and Orange. Economy 
of management and extensions are presumably the objects of these 
absorptions. 

The Société de Signalisation de Chemins de Fer (Cousin and 
OÉsar patents) has gone into voluntary liquidation. The Forces 
Motrices du Bens, of Grenoble, has likewise decided on liquidation, 


The Science Exhibition at Glasgow.—At thie Exhibi- 
tion, MEssRs. ELECTRIC CONTROL, LTD., are showing two large 
enclosed-pattern air-compressor controllers, both of the contactor 
type, one for a D.C. supply and the other for an A C. three-phase 
supply. The method of control is the standard arrangement 
adopted by this firm, enabling the motor to be started and atopped 
automatically at the minimum and maximum pressures reepec- 
tively. A pressure gauge of the Bourdon tube pattern is provided 
for this purpose, working in conjunction with a relay, which 
relieves the contacts of the gauge of any sparking and burning. 
The provision of а magnet-operated pilot valve, which works in 
conjunction with the inlet unloading valve on the air compressor, 
enables the compressor to be unloaded during the starting period, 
and again at stopping, effecting a considerable saving in the wear 
and tear of the plant. A hand change-over control switch is 
fitted, which allows of automatic starting and stopping, as 
described above, or running oontinuously, the compressor unloading 
at maximum pressure. | 

Two large D.C. reversing contactor controllers are shown, which 
are used for D.C. reversing motors, on a double-leaf bascule bridge, 
and there is also shown the firm's patent automatic eddy-current 
rotor controller ; this controller has no moving parts, therefore no 
upkeep costs, and can be used in the rotor circuit of a three- 
phase slip-ring induction motor, without any switchgear, and for 
such duties as lifts, plate-edge planers, straighteners and benders, 
and live rolls. 

MkssRS. BROOK, HiBsT & Co., LTD., Chester, are showing some of 
their latest pillar-type motor-starting panels. The various com- 
binations cover a range from a standard face-plate starter with 
D.P. main contactors, overload and no-volt releases, and isolating 
switch, to their multiple-lever controller, fitted with D.P. main 
contactors, overloads, no-volt releases, and with shunt regulators, 
both of the radial-arm pattern and of the parallel- movement 
pattern. 

Messrs. ERSKINE, HEAP & Co, LTD., Manchester, show a 
typical oil-awitch unit and cast-iron base, such as are used in 
collieries, rolling mills, steel works, and shipyards. This switch 
includes all their up-to-date attachments having overload and no- 
voltage releases, bus-bar chamber with isolating chamber and gear 
complete, with trifurcating boxes. A similar high-class oil-break 
switch is shown arranged for wall mounting, as well as their 
ironclad water-tight switchgear, with fool-proof interlocking 
between the handle and the door of the cases, and various 
accessories. 


Patents and Designs Bill.—On December 5th the Patents 
and Designs Bill passed the Committee Stage, and was reported to 
the House of Lords, 


The Industrial Court.—It was announced in the daily. 
Press on Saturday last that, in pursuance of the Industrial Courts 
Act, to which we alluded in our Leader last week, the Minister of 
Labour had appointed the following to be members of the firat 
Industrial Court, to which trade disputes may, with the coneent of 
the parties concerned, be referred for settlement by arbitration :— 

President.— Sir Wm. W. Mackenzie, K.C. 

Chairman.—Mr. F. H. M'Leod. 

Members, —Mr. D. C. Cummins, Mr. J. M'Kie Bryce, Mr. Ernest J. 
Brown, Mr. F. S. Button, Miss Violet Markham, and Miss Cecile 
Matbeson. 

Other chairmen and members will be available to form addi- 
tional divisions of the Industrial Court if this should be found 
necessary, in order to ensure adequate provision for the prompt 
decision of matters referred to the Court ; and the Court will also 
be in & position to depute individual members of the Court to hear 
cases where the parties desire a speedy local hearing, and where 
the case is one which can suitably be heard by one member of the 
Court. 

In accordance with the provisions of the Industrial Courts Act, 
trade disputes, whether existing or apprehended, may be reported 
to the Minister of Labour by, or on behalf of, either of the parties 
to the dispute, and the Minister will thereupon take such steps as 
seem to him expedient for promoting a settlement of the dispute, 
whether by way of conciliation, or ultimately, if the parties consent, 
by arbitration. 

Where arrangements for the settlement of disputes exist in any 
trade or industry as a result of agreements between employers and 
workpeople's organisations, it will be the duty of the Minister to 
see that such means of settlement have been utilised before the 
dispute is referred to arbitration. 

In addition, the new Act will continue the practice under which 
the Minister of Labour has appointed single arbitrators or ad hoc 
Boards of Arbitration consisting of representatives of employers 
and of workpeople, nominated by the parties to the dispute, with 
an independant chairman appointed by the Minister of Labour. 


Copper Prices. — Messrs. F. Smith & Co. report, 
December 9th :—Electrolytic bars, £110. £1 increase; ditto, sheets, 
no change; ditto, wire rods, £125, £1 increase; ditto, Н.О. wire, 
ls. 34d., а increase. Messrs. James & Shakespeare report, 
December 9th :—Copper bars (best selected), sheets and rods, £147, 
£3 increase. 


Dissolutions and Liquidations.— MALTA Tramways, 
LTD.—Meeting called for January 13th, at 45, Frederick's Place, 
Old Jewry, London, E.C., to hear an account of the winding-up 
from the liquidator, Mr. W. Elles-Hill. 

Н. G. Hoan, electrical and mechanical engineers, 36, St. Martin's 
Court, Charing Cross Road, W.C.—Mr. V. Gascoigne and Mr. H. G. 
Hoad have dissolved partnership. Mr. H. G. Hoad will attend 
to debts, 
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German Trade Union Members.—Since the Armistice 
the number of members of Trade Unions in Germany has risen to 
7,000,000.— Financial Times, 


Retail Traders—The Licence System to End.—A pro- 
vinoial paper quotes Sir Robert Horne as stating that the system 
of licences for rotail traders will end on December 31st. 


Steam Plant for Sale,—Birmingham Corporation Elec- 
tricity Supply department has for disposal two Ferranti vertical 
cross-com pound engines, one surface condenser, one ejector condenser, 
two 500-KW., 500-volt Ю.С. generators. For particulars see our 
advertisement pages to-day. 


Institute of Commerce at Brussels.—We read in the 
Daily Telegraph that the Commercial Committee of the House of 
Commons has approved the suggestions made through the Belgian 
Government to the British Foreign Office for the establishment of 
an institute of commerce in Brussels on lines similar to those 
agreed upon before the war. The Palais D'Egmont has been 
offered for the purpose, and will provide ample accommodation, 
including a room for the use of each nation represented. Among 
the objects of the institute will be to collect information and 
statistics relating to trade, and make them available for members 
from alf countries, and also to prepare a digest of commercial law 
in all the nations concerned. 


LIGHTING AND POWER NOTES. 


Birkenhead.—Loan.—The T.C. is to seek a loan of 
812,500 for electric meters needed in connection with the housing 
scheme. 


Blackpool,— Mains ExTENSIONS.—It is proposed to 
expend £30,000 on new feeder mains, distributors and services. An 
application for borrowing powers is to be made to the M. of H. 
There are to be extensions of mains in several districts. The 
details аге :—15,000 yards new feeder mains and distributors, 
£15,750; 2,000 new services, £8,000; four new sub-transformers 
and switchgear, £2,000 ; miscellaneous and contingencies, £2,500. 
The tender of the British Consolidated & Helsby Co. for the supply 
of 4,000 yards of cable, required immediately for extensions of 
existing distributors and waiting services, has been accepted. 


Bradford.— Mains ExTENBIONS.— The E.C. has authorised 
extensions of mains and of transformer-chamber equipment, at a 
total expenditure of £2,160. 


Brighstone (Isle of Wight).—E.L. ScuEME.—Mr. J. W. 
Fisk has informed the Isle of Wight R.D.C. that he is installing 
an electrical plant in a mill, and he proposes to supply electricity 
to the village by means of an overhead line. 


Bristol New PraNT.—The Е.С. reports that, owing to 
the greatly increased demand both for single-phase current and for 
D.C. in the central Bristol area, it is necessary that additional plant 
be prooured immediately, and recommends that a 2,000-Kw. single- 
phase turbo-alternator, with auxiliaries, should be put down at 
Feeder Road generating station, at an estimated cost of £28,500, 
and that a 1,000-KW. D.C. converter, with auxiliaries, should be put 
down at Temple Back, at an estimated cost of £7,835. 


Burnley.— EXTENSIONS.—The development of the elec- 
tricity undertaking has recently been under consideration, and a 
report on the matter states that the Sub-Committee considers 
that the space available for the extension of the generating station 
on its present site is very limited, but all available space should be 
taken advantage of to the full, and extensions proceeded with at 
once. It is proposed to install in the existing station an additional 
3,000-Kw. turbo-alternator, with three water-tube boilers, econo- 
misers, cooling tower, piping, a rotary converter, and other 
accessories, at an estimated cost of £75,000, and to obtain borrow- 
ing powers. These extensions will increase the plant capacity to 
5,000 KW., but that would not be sufficient to meet the anticipated 
demands of the future. It would be necessary at an early date to 
consider the question of an additional supply. It is recommended 
that an agreement be entered into with the Leeds and Liverpool 
Canal Co. to take water from the canal for condensing purposes at 
the rate of 0°0ld. per unit generated. These terms the Canal Co. 
is prepared to agree to. The estimated cost of piping and connecting 
up is £1,500, provision for which is made in the total sum of 
£75,000. It is considered that if canal water can be used a saving 
in fuel will be effected. 


Church Stretton.—PRICH INcREASE.— The Electricity 
Co. proposes to raise the price of electricity from 8d. to 1s. per unit, 
and an application for authority under the Temporary Increases 
Aot is being made to the B. of T. 


Continental, — FRANCE. — The coal shortage is still acute, 
and in order to economise supplies, publio lighting in Paris is 
to be oonsiderably reduced, and in some instancea discontinued 
altogether. 


Darlington.— Loan Inquiry.—A M. of H. inquiry was 
held last week into the application of the T.C. for a loan of £40,000 
for extensions to the mains and services, and for £3,300 for an 
ash conveying plant. There was no opposition. 


Dover.—Minmum CHaRGE.—The T.C. has withdrawn 
the minimum charge for electricity, and is to return money peid 
by consumers who had discontinued their supply because of the 
charge. 


Hampton Wick.—PRoPoskp Price INCREASE. — The 
Twickenham and Teddington E.S. Co. has informed the U.D.C. 
that, in &ccordanoe with leave given by the B. of T. after the 
inquiry held last August, it is to renew the application for power to 
increase the maximum prices for electricity to 10d. per unit. 


Hebden Bridge.—PRicE INCREASE.—Às from January 
Ist the charge for electricity for lighting is to be increased from 
64d. to 7d. per unit, and for power from 10 to 20 per cent. on the 
price of 3d. per unit. 


Hull.—SrREET Ligutinc.—Reporting on the extension 
of electric street lighting, the city electrical engineer recommends 
the installation in certain streets of 80 360-c.P. gas-filled lamps. 
The inclusive annual charge for such lamps on a 4,000-hour basis, 
and allowing for a 50 per cent. reduction on light at midnight, 
would be £8 per lamp. 


Liverpool. NRW PLANT.—Application is to be made to 
the M. of H. for sanction to borrow £200,000 for the provision of 
additional generating plant, boilers, cooling towers, &e., in connec- 
tion with the reconstruction of the Lister Drive power station. 


London. — ILLUMINATED SloNS. — London's electric 
signs, prohibited during the war for purposes of economy, are 
rapidly reappearing. Now that official restrictions on consumption 
of electricity have been removed, there are indications that there 
will be & boom in illuminated signs as soon as labour conditions 
permit. ; 

HACKNEY.—The borough electrical engineer urgently appeals to 
consumers to limit their demands between 4 and 6 p.m. 
November 28th the demand between these hours very nearly 
caused a breakdown, and if the appeal is not responded to it will 
become necessary to lower the pressure. Until new plant and 
mains are installed, lighting should not exceed 75 per cent. of the 
normal, and power consumers must also reduce their load. Shop- 
keepers are particularly requested not to use excessive display 
lighting, especially between 4.30 and 5.30 p.m. Outside lighting 
and illuminated signs must not be used before 6 p.m. 

The E.C. recommends, subject to the B. of T.s approval, that 
the suggestion made by the Shoreditch B.C. regarding the linking 
up of the two systems be approved. The Shoreditch Council is to 
carry out the work at its own expense. This will complete the 
electrically-linked ring of boroughs, viz., Hackney, Poplar, 
Stepney, and Shoreditch. The Oouncil's agreement with Poplar in 
connection with this linking-up scheme has been revised. 

GREENWICH.—At a cost of £33,000,two new mechanical coal 


: navvies are to be installed at the electricity works. Each will be 


capable of unloading 100 tons of coal per hour. The present coat 
of handling coal is approximately 1s. 14d. per ton, compared with 
81d. when the navvies are installed. 

HAMMERSMITH.—On November 30th a short circuit oocurred 
between the main bus-bars of the generating station switchboard, 
apparently due to the breaking of an insulator and consequent 
exposure of a live conductor. The large alternator received a 
severe blow which disturbed some of the connections, and some of 
the turbine blades were damaged. Two jointers were injured, and 
the station was entirely shut down for 50 minutes. 

The B.C. is recommended to give the necessary authority to the 
Fulham В.О. to enable the latter to commence obtaining quota- 
tions for work and materials in connection with the linking-up 
scheme agreed upon by Battersea, Fulham, and Hammersmith. 


Madagascar.— WATER POWER. The Government Gaze / 
of the French Colony of Madagascar publishes particulars of a 
scheme which has been approved for a hydro-electric installation 
at Tamatave. The waterfalls are situated 10 to 15 miles west of 
Tamatave, on the Ivondrono River. The capacity of these falls ig 
estimated at 3,000 H.P. In addition to the municipality at Tamatave 
the Colony of Madagascar and dependencies will also become 
interested, and the water power will be available to furnish elec- 
tricity for the general future needs of the colony in connection 
with the electrification of the railway from Tananarive to Tama- 
tave, a distance of 229 miles, electrometallurgical and electro- 
chemical industries, «с. The obligation of the municipality will 
be reduced to the installation of two groups of turbines to furnish 
500 Kw. of alternating current, power cables, transformers, and 
the distribution of water in the town of Tamatave. The colony's 
expenses in this connection will, it is estimated, be £24,125, and 
those of the municipality of Tamatave £17,285. 


Manchester.—PRoPosED Prick INCREASE.—At а T.C. 
meeting, last week, objection was taken to the proposal to add 
25 per cent. to the charges to ordinary lighting consumers, making 
the war additions 100 per cent., and to add 25 per cent. to ordinary 
power consumers’ charges, making the war additions 125 per cent. 
In the discussion, the chairman of the Electricity Committee said 
that the question of a reduction in price was going to be some- 
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what complicated, because all the coal they got was uscd for tho 
general generation of all the energy. Out of the 200,000,000 
units consumed per annum, 17,000,000 were for household purposes, 


that was equal to 81 per cent. of the coal used, and all they could. 


ask was that on this 8j per cent. they should have the reduction of 
10s. That would make a reduction in the price of electricity for 
household and domestic purposes of less than 1. per unit. The 
proposed new charges were eventually agreed to. 


Rawtenstall.—LoAN.—It has been decided to apply for 
power to borrow £117,000 for extensions to the electricity under- 
taking, of which sum £87,000 is required for immediate 
purposes. 


Rotherham.—Burk SUPPLY.—An application has been 
received from the Yorkshire E.P. Co. for the Corporation to 
supply it with electrical energy to be delivered at the northern end 
of the Corporation's area. The Е.С. recommends that the chairman 
and vice-chairman of this Committee, together with Alderman 
Aizlewood, be authorised to interview the Yorkshire E.P. Co., and 
report on the question. 


St. Albans.—AREA ExrTENSION.— The North Metro- 
politan E.P. & 8. Co. has intimated ita intention to apply for 
powers to extend its area of supply from Edgware Road to 
St. Albans. 


St. Annes,—ELkoTRIC FrRES.— The electrical engineer 
(Mr. J. Н. Clothier) reporta an exceptional demand for electric 
fires. . 


Torquay.— TEAR'S WorKING.—The revenue account on 
the electricity undertaking was overdrawn on October 81st to the 
extent of $12,794, and the capital account, £11,065. On January 
let the debit balance at the bank was £7,766, which inoreased to 
£9,977 by September 30th, the book debts being 23,349, leaving 
a debit balance of £6,628. Mr. H. J. Nisbet, on behalf of the 
Tramway Co., repeated an offer he made three years ago to buy the 
concern and give the Council £30,000 profit. 


Tunbridge Wells.—Loan.—The T.C. has applied for 
loans of £3,184 for excess expenditure, and £1,836 for a switch- 
board. 


Ulverston.—E.L. ScHEME.—The U.C. is to enter into 
the electricity supply scheme for the area extending from Bootle, in 
Cumberland, to the River Winster on the borders of Weatmorland, 
which includes Barrow and the Ulverston Union area. Councillor 
Dilerville said Ulverston would welcome an electricity supply, 
especially for industrial and trade purposes. Councillor Dilerville 
was asked to meet the directors of the North Lonsdale Iron Co. 
with a view to ascertaining the possibilities of utilising the waste 
gases at the iron works for the purposes of generating electricity. 


United States.—FUEL SHortace.—Notwithstanding 
appearances in favour of a settlement of the coal strike, which 
has lasted for six weeks. Dr. Garfield, Fuel Administrator, has 
issued drastic regulation with a view to coal economy to become 
effective immediately throughout the U.S.A. They apply to 
household coal, coke, and heat, light, and power, derived therefrom. 
All street lighting must be curtailed, and all stores, office buildings, 
and industrial plant are rationed both for lighting and heating. 
All factories in non-essential industries are permitted to work 
only three days per week, and electric railways must reduce 
schedules to the minimum; electric cars must not be heated 
during the busy hours. No ornamental or electric advertising 
signs, show-window or show-case lighting may be used. Certain 
places of amusement are only permitted to use light between 7 and 
11 p.m. Restaurants must reduce lighting, office lights must be 
extinguished at 4 p.m., and office and store heating must not 
exceed 68° F. It is understood that when the strike is settled, the 
Fuel Administrator will resign and pass his duties to a commission 
to be appointed by President Wilson, and which will include a 
atrong representation of miners. 


Weston-super-Mare.—PRick IxcREASE.—The E. S. Co. 
has increased the price of electricity by 4d. per unit on the flat 
and maximum demand rates, and by jd. per unit for heating and 
power. 


Weymouth.— Y«ak’s Workine.—The annual report on 
the working of the electricity undertaking for the year ended 
March 31st last, shows that the gross receipts totalled £16,567 ; 
expenditure, £12,469 ; gross profit, £4,098, which was available 
towards interest on loans, &c., £1,587, and repayment of loans, 
£3,142, leaving a net loas on the year’s working of £631. Total 
units sold, 1,087,347, against 958,347; public lighting, 59,461, 
against 59,438 ; private consumers, 1,027,886, against 898,909. The 
load-factor was 23'2, against 19°16 per cent.; maximum load was 
535, against 565 Kw.; number of consumers increased by 28 to 
1,351 ; heating apparatus increased by 58 to 915, equivalent in 
33-watt lamps. 


Whitby. — Loan.— The U.D.C. is to apply to the 
M. of H. for sanction to borrow £21,000 for extensions to the 
electricity works. 


York.—The B. of T. has extended the time of the York 
Electric Lighting (Extension) Order, 1914, until April 31st, 1920. 


TRAMWAY AND RAILWAY NOTES. 


Bradford.—Goops SERVICE. — A letter has been received 
from the Ministry of Transport, asking for particulars of the 
railleas battery goods vehicle used by the department, and inviting 
the general manager (Mr. R. H. Wilkinson) to interview the 
Minister of Transport on the subject. The general manager has 
been instructed to give all necessary information in the matter. 


Bury.—Brreakpown.—Owing to a breakdown at the 
Chambers Hall electricity works on December 2nd, a stoppage of 
tramway traffic occurred for nearly an hour. 


Central London Railway.—The Minister of 'l'ransport 
has extended the time of the Central London Railway Act, 1913, 
for the construction of the railways and works authorised, until 
August, 1921. 


Continental.—HoLLAND.—According to The Times the 
Dutch railways intend to electrify the system between Rotterdam, 
The Hague, Amsterdam, and Amersfoot. | 

Norway.—A report from Trondhjem states that Mr. Schreiner, 
chief engineer in connection with the electrification of the 
Drammen Railway, mentioned in the course of a lecture that a 
scheme is now being worked out for the cunversion of the Nor- 
wegian Railways to electric traction. As compared with the 
present prices of coal, the conversion to electrical working would 
represent a coal economy of 20,000,000 kroner per annum. The 
scheme will be brought forward shortly, and the Government 
has MES the Railway Administration to expedite the preliminary 
wor 


Edinburgh.— FARES.— The T.C. has approved of a 


recommendation that the minimum fare be 14d. 


Glasgow.—PRopos—ED FARE INCREASE.—The T.C.’s 
present Committee on tramways has turned down the pro- 
posal to increase the car fares, by 10 votes, and has ag to 
recommend the T.C. that no change be made during the present 
financial year (which ends on May 31st, 1920). 


Halifax.—BiLL.—The T. C., last week, confirmed a 
decision to promote a Parliamentary Bill for borough extensions, 
tramways extensions, and other purposes. 


Lancaster.— Last week the T.C. debated the question of 
the continuance or otherwise of the town's tramways. It was 
stated that during the 16 years’ existence the tramways had resulted 
in а loss to the town of over £40,000, and, if they continued, about 
£12,000 must be spent on them immediately. Proposals were sub- 
mitted to substitute motor-'buses to serve the whole town, and it 
was decided to engage an expert tramway engineer to report on the 


question to the Council. 


Light Railways.—The Minister of Transport has recently 
confirmed the following Orders made by the Light Railway 


. Commissioners :— 


Ashover Light Railway Order, 1919, authorising the construction of a light 
railway in the parishes of Stretton, of Sherland and Higham, of Brackenfleld, 
and of Ashover, in the County of Derby. 

Liverpool and Prescot Light Railway (Amendment) Order, 1919, amending 
the Liverpool and Precot Light Railway Order, 1898, and authorising the City 
of Liverpool to purchase the undertaking authorised by that Order. 


Liverpool.—The Minister of Transport has confirmed the 
Liverpool and Prescot Light Railway (Amendment) Order, 1919, 
amending the Liverpool and Prescot Light Hailway Order, and 
authorising the Corporation to purchase the undertaking. 


London.— L.C.C.—The Report of the Departmental 
Committee on Heavy Road Vehicles has been adopted by the L.C.C., 
but the opinion was expressed that provision should be made for 
the payment of compensation to road and tramway authorities for 
damage caused to paving by heavy road vehicles. 

TRAFFIC CONTROL.—The Advisory Committee on London Traffic 
has made its initial recommendations, which have been approved 
by the Minister of Transport. In the first place, with the object of 
facilitating the movement of traffic, extensive alterations in the 
stopping places of omnibuses and tramoars are to be made. 


Middleton.—PRoPosED FARE INCREASE.— The Electric 
Traction Co. (Lancs.) is applying to the Light Railway Commis- 
sioners for an amendment of its order to enable it to increase 
fares. The Middleton cars run into part of Rochdale, and as the 
company is asking for a higher minimum fare than the Corpora- 
tion is allowed to charge under its new scale, the Rochdale Tram- 
ways Committee is to object to the proposals. 


Nelson.—Burk  SuPPLY.—Representatives of Nelson 
and Colne Electricity Committees have met regarding an immediate 
supply of electricity for Colne tramways. It was decided to give a 
supply to Colne at 24d. per unit if arrangements can be completed. 

BREAKDOWN.—The whole of the tramway services in Nelson, 
Barrowford, and Colne were stopped on December 4th for an hour 
in the evening. The stoppage was caused by a breakdown at the 
electricity works. 


Rochdale.—NrEw Cans.—The Tramways Committee has 
accepted a tender for the supply of 10 double-deck, top-covered 
cars. These will be the first covered-top cars purchased by the 
Corporation. "A 
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TELEGRAPH AND TELEPHONE NOTES. 


Вга211,— Тһе three principal cities of the State of Rio 
Grande do Sul (Porte Alegre, Pelotas, and Rio Grande) are about to 
renew the plant of their telephone networks. That of Porte Alegre 
numbers 10,000 lines, with 5.000 subscribers ; Pelotas has 5,000 
lines, and Rio Grande 2,000. Other towns, such as Bage, Caxais, 
Santa Cruz, Sao Leopoldo, and Cacholera have smaller networks, 
but the aggregate totals a large figure. The telephone company 
which is established in the Republic is now considering plans for 
the extension of its operations. 


Cable Rates.—The Eastern Telegraph Co. announces 
that the charge for telegrams from Great Britain to Hong-Kong, 
China and Manila, will, from January lst, be reduced from 3s. 6d. 
to 38. per word. 


Germany. — lelephone communication between the 
Rhenish Provinces and France has been re-opened. The new direct 
telephone service between Germany and Sweden, 625 miles, including 
87 under sea, was successfully inaugurated on December 1st. 


New Zealand.— During the fiscal year ended March 31st, 
1918, there was expended on telegraph and telephone extension in 
New Zealand $570,670, as compared with $989,413, for the previous 
fiscal year. During the fiscal year 1918 there were 683 miles of 
wire strung,and 121 miles of poles set ; and greater extensions were 
contemplated by this department for 1919. There were 12,330 
miles of wire added to the telephone exchange plant in the 
Dominion during the fiscal year, and 13 new exchanges opened 
during the year, with additional accommodation added in 28 
others; additional exchange connections for the year amounted to 
4,940. During the year 26 new coin-in-the-slot telephones were 
installed, making a total of 263 telephone slot machines, with 
extensive plans for extension of the automatic telephone installa- 
tion in this Dominion for 1919. Two cent& put the lines in 
service for five minutes.— T. & T. Age. 


Telephone Service.—In reply to a question in the House 
of Commons, Mr. Pike Pease said that a fair supply of subscribers’ 
instrumenta was now coming in, but considerable arrears had to be 
overtaken in the manufaeture and installation of plant and 
apparatus in exchanges, and in the construction of underground 
lines. Regaraing the revision of current charges, he hoped 
shortly to be in a position to place proposals before a Select 
Committee. 


United States.— The Senate has passed a Bill authorising 
President Wilson to call an " International Communication Con- 
ference" to consider cable rates and other questions proposed by 
the representatives of the Allies and the United States in Paris. 


The Conference is expected to deal with the disposal of the German 
cables. А 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragrap? indicates 
t 


the issue of the ELECTRICAL REVIEW in whic " Official 
Notice" appeared.) 

OPEN. | 
Australia. — SYDNEY. — January 14th, 1990. N.S.W. 


Railways and Tramways Department. 70 3-phase induction motors 
for terminal wheat elevator.“ 


January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No. 558.“ 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 


(September 19th.) 

Barues.— January 20th, 1920. U. D. C. Electricity 
Department. Supply of water-tube boilers, economisers, draught 
plant, turbo-alternators, condensers, air and circulating pumps, 


transformers and rotary converters, (See this issue). 


Belfast. — December 22nd. Electricity Department. 


Steam, water and other pipework for the New Harbour power 
station. (November 28th.) 


Belgium.— December 16th. The municipal authorities 
of St. Gilles, Brussels, are inviting tenders for the supply of a 
1,000-H.P. generating set, comprising engine and continuous- 
current dynamo. Tenders are to be sent to, and particulars obtained 
from, the Hotel Communal. St. Gilles, Brussels. 

January “th, 1920. Belgian Post and Telegraph Authorities, 
Salle de la Madeleine, Brussels. Miscellaneous telegraph material, 
including 375 tons of bronze wire, bare and insulated copper wire 
and cable, &c. 


Bournemouth.— December 15th. Tramways Committee. 


20 bogie electric tramcars. Mr. J. Bulfin, General Manager. 
Tramways Office. Lansdowne Crescent. 


Govan (Glasgow). — December 30th. Clyde Navigation 
Trustees. Electrically-driven de-watering pumps for Nos. 1,2 and 33 
Graving Docks, Govan. W. Bridges & Co., Engineers, 3, Salters 
Hall Court, London, E.C. 4. 


Halifax.— January 5th, 1920. Tramways Department. 
Stores and materials for period February Ist, 1920, to March 31st, 
1921. Tramways Engineer, Tramways Office, Skircoat Road. 


London.—"TEPNEY.—B.C. The Electricity Committee in 
Shortly to invite tenders for two water-tube boilers, with chimneys, 
economisers, &c., and one 5,000-Kw. turbo-alternator, with conden- 
ser, accessories and switchgear. 

L.C.C. The Highways Committee recommends that tenders be 
invited for the provision of a coal-conveying plant at Greenwich 
generating station. 


Londonderry.—December 18th. Electricity Department. 
Two 500-Kw. rotary converters with transformers, E.H.T. cubicles 
with switchgear, L.T. D.C. panels, cables, &c. (November 21st.) 


Penzance.— December 17th. B. of G. Electric lighting 
of Poor Law Institution at Madron. Mr. T. Cornish, Clerk, 8, Parade 
Street. : 

Sheffield.—January 2nd, 1920. Electric Supply Depart- 
ment. Supplying and laying of six-core, E.H.T., split-conductor 
cable (contract No. 268). (See this issue). 


Tipperary.—December 13th. B. of G. Electric genera- 
ting plant, comprising: suction gas engine, suction gas-making 
plant, dynamo, &c. (December 5th.) 


*A оору can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Bolton.— Electricity Committee. Accepted :— 


Four boilers, with superheaters, stokers, &c.--Babcock & Wilcox, Ltd. 
Switchgear buildings, Spa Road.—W. Z. Seddon. 


Bradford. Tramways Committee :— 


400 tons hign silicon steel rails, 48, 400. Walter Scott, Ltd. 

Six tons steel tie bars, £228.—Hadfields, Ltd. 

8,500 copper rail bonds, £659. —Britannia Lamp & Accessories Co., Ltd. 

15 tons wrought-iron welded rings, £706.—Bayliss, Jones & Bayliss, Ltd. 

One ton clips, £35.—W. W. McKenzie. 

70 tons round mild steel rods, £1,627; two tons bolts and nuts, £96.—Cord- 
ingly, Armstrong & Co. 


Electricity Committee :— 
Extension to suction ash-handling plant.—Babcock & Wilcox, Ltd. 


Two 1,500-kw. rotary converters.—Metropolitan-Vickers Electrical Co., Ltd. 
Induced-draught plant.—Musgrave & Co., Ltd. 


Cape Town.—The following tenders were received for 
wiring the new premises of the African Homes Trust, Ltd. :— 


J. A. Woods & Co... e is "S is es .. £557 
Edward A. Shaw & Co. (accepted) .. .. 568 
W. A. Roper & Co... cs "TA ДЕА ae ee NS 649 
R. G. Jack & Son .. К ee = 640 


Dundee.—Corporation Electricity Committee. Accepted : 


43 mile three-core cable.—B.I. & Helsby Cables, Ltd., £8,190. 
Steel work.—Clyde Structural Iron Co., £5,581. 


Glasgow.—Cleansing Committee. Accepted :— 
Electrical materials.—W. McGeoch & Co., Ltd. 
Tramways Committee. Recommended :— 


Trolley wire.—W. Clark & Co. 
Chrome shoulders.—W. & J. Martin. 


Johannesburg.—The Municipal Council has given an 
order for 26 tramcars to America, the prices b3ing much under those 
of British cars. It has accepted the tender, submitted by Mesars. 
Fraser & Chalmers, at £520 each, for bogie trucks; these are of 
American manufacture. British quotations were $710 and £718. 
For electrical equipment the lowest tender was that of the S.A. 
General Electric Co. (American manufacture), at £1,063 per car, 
the lowest British tender being £1,661. In the circumstances the 
Council has ordered the equipment from the S.A. General Electric 


Company. 
Leeds.— Electricity Committee. Accepted :— 


British Electric Transformer Co., Ltd.—46 transformers, 219,704; further 
transformers as required during the two years ending December, 1921. 
W. T. Henley's Telegraph Works Co., Ltd.—Eight miles of cable, 47,540. 


London.—STEPNEY.— Electricity Committee has accepted 
the following offers of coal :— 


5,000 tons Tamworth heans, 86s. 104. per ton; Griff peas, Hs. 6d. per ton: 
or Ausley Hall peas (at contractor's option), 85s. 7d. per ton.—Bradbury, 
8on & Co., Ltd. i 

Two barges Northumberland rough small, 42s. per ton.—W. Cory & Son, Ltd. 

200 tons ecotch washed peas, 48s. per ton.—W. Hudson & Co, ita. 

Six barges North Country N/S, 468. per ton.—Shipping & Coal Co., Ltd. 

One barge Mansfield slack, 85s. 1d. perton; two or three wagons 8. Leices- 
ter slack, 33s. 11d. рег ton.— Bradbury, Son & Co., Ltd. 


Sunderland.— Electricity Committee. 


L.T. box compound. - Dussek Bitumen Co., Ltd. 
Cable.—Pirelli-General Cable Works, Ltd. 

Sundries for service work. —B. I. & Helsby Cables Co., Ltd. 
House -service meters.— Ferranti, Ltd. 

Super-heater tubes. — British Mannesmann Tube Co., Ltd. 


Tramways Committee :— 


Six new tramcars.— English Electric Co., Ltd. 


Tunbridge Wells, —T.C. — 


Switchboard.—B.T.H. Co., Ltd., £1,885. 

Econoimniser, £1,822.—Green & Sons, Ltd.“ 

Induced-draught plant, £255.—h eith, Blackman & Co. 

nons: turbo-alternator set, £9,788, and spares, £395.—F'raser & Chalmers, 
Ltd. 

Pipe work, £2,184.—Aiton & Co. 

Burface condenser and steam ejector pumps, £8,500.—Mirrlees, Watson, Ltd, 
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FORTHCOMING EVENTS. 


Society of Technical Engineers. (Woolwich Branch).—Friday, December 
12th. At the Royal Oak Hotel, Woolwich. At 7 p.m. Paper on The 
Proper Position of the Engineer in Political and Industrial Circles," by 
Mr. E. C. de Segundo. 
Friday, December 19th. At the Memorial Hall, Albert Square, Man- 
chester. At7.90 p.m. Address on “ The Value and Purpose of Organisa- 
tion," by Mr. E. M. Wrong. 


.—Friday, December 12th. At the Holborn Res- 


Harmonic Socie 
taurant (Venetian Chamber). At8p.m. Smoking concert. . 

Jumior Institution of Engineers. Friday, December lith. At 89, Victoria 
Street, S. W. At 7.30 p.m. Paper on A Walk through the Shops at Rich- 
borough,” by Mr. R. В. Kirlew. 

Friday, December 19th. At 7.80 p.m. At the Royal United Service 
Institution, Whitehall, 8B. W. Lecture on The Influence of the Wer on 
Engineering,“ by Sir E. Н. Tennyson D'Eyncourt. 

ham and District Electric Club.—Saturday, December 18th. At 
the Grand Hotel, Birmingham. At 7 p.m. Annual general meeting. 

North of England Institute of Mining and Mechanical rs.— 
Saturday, mber 18th. At2p.m. At the Memorial Hall, Newcastle- 
on-Tyne. Ordinary meeting. 

Faraday Soctety.— Monday, December 15th. At Burlington House, Piccadilly, 
W. At 7.50 p.m. Annual general meeting. 

ine Engineering Society.— Tuesday, December 16th. At the Royal 
Society of Arts, John Street, Adelphi, W. C. At 8p.m. Lecture on The 
Art of Camouflage," by Capt. W. A. Howells. 

institution of Civil Eagineers.—Tuesday, December 16th. At Gt. George 
Street, 8.W. At6.30p.m. Paper on Precise Levelling,” by Major E. О. 
Henrici, R.E. 

1 Engineering Society. — Wednesday, December 17th. At the Royal 
Institution, Colquitt Street. At 8 p.m. Paper on Science and Art of 
Lubrication," by Mr. H. F. Newbigin. 

Royal Society of Arts.— Wednesday, December 17th. At John Street, Adelphi, 
W. C. At4.80p.m. Paper on The Present Economic Position of Russia, 
and Some Aspects of ita Future Development," by Mr. C. Grunewald. 

Association of En — Thursday, December 18th. At the 
Municipal Technical Institute. At 7.45 p.m. Paper on “ Wireless Com- 
munication in the War," by Major R. Stanley. 

tion of Electrica! Engineers.—Thursday, December 18th. At the 
Institution of Civil Engineers, Gt. George Street, S.W. At6p.m. Paper 
on ‘ Electricity in Tin Mining," by Messrs. D. M. W. Hutchison and 
W. J. Wayte. . 

Monday, December 15th. Informal meeting. At the Chartered Insti- 
tute of Patent Agents, Staple Inn Buildings, W. C. At7 p.m. Discussion 
on “ Some Reflections on Labour,“ to be opened by Mr. R. Rankin. 

(North-Eastern Centre.) Monday, December 15th. At7.15 p.m. At 
the Armstrong College, Newcastle. Lecture on Electrical Developments 
in Christehurch, New Zealand. by Mr. J. Lythgoe. 

Wireless Section.— Wednesday, December 17th. At the Institution 
of Civil Engineers, Gt. George Street, S. W. At6 p.m. Paper on High- 
frequency Resistance of Wires and Coils,” by Prof. G. W. O. Howe. 

(North-Western Centre). Tuesday, December 16th. At the Engin- 
eers’ Club, Manchester. At 7 p.m. Paper on ''Scientific Works Manage- 
ment,’’ by Mr. J. M. Scott-Maxwell. 

(South-Midland Centre).— Wednesday, December 17th. At the Uni- 
versity, Birmingham. At 7 p.m. Paper on Scientific Works Manage- 
ment,“ by Mr. J. M. Scott-Maxwell. 

(trish Centre.) — Thurzday, December 18th. At the Royal College of 
Science, Dublin. At 7 p.m. Paper on Water Power,“ by Mr. T. C. Roberts. 

Chemical Society.—Thursday, December 18th. At 8 p.m. At Burlington 
House, Piccadilly. Leeture on * War Experiences in the Manufacture of 
Nitric Acid and the Recovery of Nitrous Fumes,“ by Prof. J. Walker, F.R.8. 

institution of Mechanical Engineers.—Friday, December 19th. At Storey's 
Gate, В.У. Paper on The Cutting Power of Lathe Turning Tools, by 
Mr. G. W. Burley. 


New Cable Standards.— We have received the following 
communication on this subject. too late for inclusion in our 
“ Correspondence ” columns :— 

“ The heading of this correspondence indicates what I under- 
stood in the first instance, viz., that it was a discussion based on 
technical questions, and, as such, I desire to assist members of the 
industry to understand the situation. 

The question of price may be very interesting and important, 
but I am not prepared to mix this question up with that of cable 
standards, and the suggestion that has been made that the British 
Engineering Standards Association altered the standards of cables 
with the assent of the whole industry in order to assist the C.M.A. 
in a price manœuvre is ridiculous. 

„With regard to the question of the use of ‘0015 sq. in. instead 
of 1/18 s. w. d., I stand by what I have already stated in your issue 
of November 28th. I have been unable to get into touch with the 
chairman of the Wiring Rules Committee of the I.E.E., but I have 
seen a copy of the letter sent to Mr. Pinto, from which it is clear 
that the answer of the chairman refers to the existing rules, the 
question of Rule 39 not having been considered by the Wiring 
Rules Committee. I cannot in any way pledge the I. E. E. Wiring 
Rules Committee, but I have no doubt in my own mind that at a 
meeting which will take place in a few days, an authoritative 
statement will be issued that in Rule 39 ‘0015 sq. in. wire is sub- 
stituted for 1/18 S. w. d. 

“THE CABLE MAKERS’ ASSOCIATION, 
“LLEWELYN B. ATKINSON, 
London, December 10th, 1919. Secretary," 


The Electric Vehicle Committee.—The Electric Vehicle 
states that three changes have recently occurred on this Committee, 
Mr. A. J. Makower taking the place of Mr. P. A. Mossay, on behalf of 
Ransomes, Sims & Jefferies, Ltd., Mr. Н. Morley (Burnley) 
succeeding Mr. A. R. Fearnley as representative of the Municipal 
Tramways Association, and Mr. L. E. Harvey (Ilford) taking the 
place of Mr. W. T. Robson as representative of the Tramways and 
Light Railways Assocjation. 


Electricity Supply on the Rand.—A correspondent of the 
Financial Times states that at a meeting of the local Institute of 
Electrical Engineers, several members criticised the policy of the 
Victoria Falls and Transvaal Power Oo. 

Mr. Clayden said that to maintain а load factor of 70 per cent., 
electric hoists could not be worked until the reduction plant was 
in operation. Hence steam-hoisting was being adopted at all the 
new shafts on the Far Eastern Rand. Instead of the estimated 
are 6d. to 1s. per ton crushed, it was actually proving to be 
only 2d. . 

The president of the Institute, M. Du Pasquier, observed that 
general electrification was being hampered by artificial restrictions. 
Burning coal to run separate winders and compressors was unpro- 
gressive. Even though the Victoria Falls Co. should later quote 
a better rate, it was inconceivable that such could be made 
sufficiently attractive to warrant the double captial expenditure 
involved in the conversion to electrical operation of the steam 
plants now being erected. The pursuance of the policy of 
inflicting a penalty against a low electric load factor would create 
а group of individually-owned stations in the Far East Rand. 

Both M. Du Pasquier and Mr. Kirkland, who followed him, paid 
high tribute to the engineering skill and talente of the Victoria 
Falls Co.'s engineering staff. | 

Mr. Ottley, the company's engineer, said that the criticisms 
would be answered at the proper time and in the proper place. He 
questioned the Institute's right to discuss the matter. 


. Research Conference.—A Conference of representatives 
of research organisations connected with the Scientific and Industrial 
Research Depertment will be held at the Institution of Civil 
Engineers, at 2.30 to-day. Mr. Balfour will preside, and will deliver 
an introductory address. 


Conference on Pipe Threads.—A Conference on Pipe 
Threads, under the ægis of the British Engineering Standards 
Association, is to be held at the Institution of Mechanical 
Engineers, Storey's Gate, Westminster, S.W. 1, to-day, at 2.30. 
The Association is inviting manufacturers and users to attend 
this Conference in order that they may have first-hand information 
as to the exact situation. We are asked to state that any firms 
who wish either to be represented or to have further information 
with regard to the matter should at once communicate with the 
Secretary of the British Engineering Standards Association, 
28, Victoria Street, London, S.W.1. The matters to be discussed 
are of the highest importanoe to our export trade. 


Wire Submarine Nets.— The Royal Commission on 
Awards to Inventors recently heard the claim of Mr. Albert Close, 
of Ilford, respecting the origination of a submarine net fitted with 
an electric wire. By this device it was possible to tell when the 
net had been broken by a submarine, as the electrical circuit would 
be affected at the same time. The claimant stated that this idea 
had been elaborated by the Admiralty, but the nets were not con- 
structed until after his suggestion had been put forward. 

Mr. Moritz, for the Treasury, said that the idea of wire nets for 
entangling submarines was an old one; the eleotrio wires had 
never been used as indicators, but for the purpose of firing mines. 

aoe Chairman said that the Commission would consider its 
award. 


Inquiries.— Agents for the “ Hoover” electric vacuum 
cleaner and makers of the vibratory rectifier patented by Edgar 
Gigel are asked for. 


Aberdeen Ex-Service Men.—Last Friday night the staff 
and employés of the Aberdeen Corporation electricity works enter- 
tained some 30 of the ex-Service men of the department who had 
returned to the works at an At Home and Dance,” in the Bon- 
Accord Hotel, Market Street. Mr. Bell presided over the company, 
which totalled nearly 130. Songs were rendered during the 
evening, and after supper, the toast of The King was given on 
the call of the chairman. The assembled company stood while 
the names of the three men who had made the supreme sacrifice 
were read. These were Leading Seaman William Smith, Corpl. 
James B. Thomson, and Private Charles McDonald. In all, 59 
men left the department ; they represented approximately 50 per 
cent. of the average working staff during the war. The four 
prisoners of war—Messrs. Robert Aitken, Fred. McDonald, Frank 
Glass, and John C. Aiken—were released at the Armistice, and were 
present. Mr. Bell congratulated Major Webster on winning the 
Military Cross ; Corpl. G. Troup and A.-M. R. Ross on gaining the 
Military Medal; and Sergt. W. Ogg on having received the M.S.M. 
In calling on the Convener to address the meeting, Mr. Bell 
pointed out that of the 210 hospital trains which arrived at 
Aberdeen, Mr. Gibb had met 205, at all hours of the night and day. 
This represented some 30,000 patients. Mrs. Gibb also had worked 
very hard for the Red Cross. Mr. Gibb briefly addressed the 
meeting, and was followed by Mr. Fyfe on behalf of the rank and 
file. Lieut. W. Hodson replied for the guests, and Mr. Bell was 
thanked for presiding. 


Film Photography. Five hundred exposures a second 
is the record in film photography made by two French scientista, 
MM. Abrahams and Bloch. They used electric sparks emitted by 
a special apparatus, and were able to take a detailed and 
accurate kinematograph record of the track of a revolver bullet. 
The cone of gas leaving the barrel before the bullet itself was clearly 
visible, and the track of the bullet could be followed. Prof. 
Nalpasse forecasts that this invention will enable accurate photo- 
graphs to be taken of every form of movement in the human 
organism, 
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An Ediaburgh Dance.—The electrical trade of Edin- 
burgh and ite friends are having a dance on the evening of Monday, 
22nd, at the Kintore Rooms, Queen Street. Herbert 

More's orchestra has been engaged, and a good programme of 
music and song arranged for. Some tickets are still available 


from Mr. J. G. Mackintosh, 1, St. David Street, or Mr. D. S. Munro, 
11, Randolph Place, Edinburgh. 


Institute of Transport. — The preliminary arrange- 
ments in connection with the formation of the Institute of Trans- 
port are well advanced, and it is hoped to have ready shortly 
application forms for membership. so as to commence active work 
early in the New Year. Sir Eric Geddes, Minister of Transport, is to 
be the first president of th» Institute, and, pending the appoint- 


ment of a permanent secretary, Mr. H. E. Blain is acting as hon. 
sec. to the Council. 


The E. T. U. in Glasgow.—Writing in the Glasgow 
Evening Times, a correspondent, signing himself Greenlaw,“ 
says :—'* I advertised for an electrician to take charge of plant, &c., 
and before making my complaint about the answers received, I 
should like to state that I wanted a Union man if possible, and as 
I was offering about 4d. per hour over the Electrical Trades Union 
standard, I expected to get a good man. I got 22 letters in answer 
to my advertisement. I interviewed the whole of the applicants, 
and was very much disappointed to find that, although all were 
members of the E.T.U., not one of them oould tell me where he 
served his apprenticeship. Two were honest enough to tell me 
that they had only the experience of wiring they had picked up. 
The other 20 told me various tales of employers being dead, and 
places where their time was served closed up—in fact, а lot of 
lies, &c. But as I was very much in need of an electrician, I took 
on, a8 I thought, the best of the bunch, and was prepared to over- 
look any little faults that I had to find with him as regards his 
application. But to-day I am sorry to say that my trustfulnees 
has been misplaced, and I have now about £500 of damaged 
plant through his carelessness and want of skill. I have given 
him a week's notice, and I am going to advertise again, but I 
would meantime like to know what the Electrical Trade Union 
has got to say about its members baing unable to answer the 
requirements. You will know that in our business we have laid 
down thousands of pounds’ worth of plant, and it is a skilled man 
that is required, and he must be able to give all details as to his 
experience and apprenticeship before we will start another.” 

Mr. James D. Higgins, the district secretary, in a letter to the 
Evening Times, challenges the writer of the letter to disclose his 
identity, and says :—'" Meantime, through the various branches of 
the Union, I will get in touch with the 22 men who replied to his 
advertisement (if they exist). If these 22 are incompetent men, 
then they have obtained admission to the Electrical Trades Union 
in the same way the alleged destroyer of plant obtained employ- 
ment with him—that is, under false pretences, and the Union will 
suitably deal with them.” Another writer, signing himself 
“ W. Н. M.,“ joins in the controversy with this remark :—" The 
fact of a man having served an apprenticeship is no guarantee 
that he has either knowledge or aptitude for the trade he 
follows.” After detailing the rules governing the admission of the 
members of the Union, the writer submits that this is as much as 
can reasonably be expected, and it is scarcely fair to blame the 
Union if a man chances to slip in who is incompetent. Besides, 
we have various branches in the trade, which is ever extending, 
and a man may be an expert in two or three, and not have much 
experience of a fourth.” 


Railway Electrification in South Africa.—The Report 
on South African Railways, as published in the technical papers 
last month, offers an interesting oomparison with American 
practice. From the recent article on Mineral and Goods Traffic 
Electrically Operated,” in our August issues, we quote only the 
comparative distances between sub-stations for the particular 
traffic, grades, and curves on those American railways. These 
details and the gauge are all different in the case of South African 
railways, and different results accentuate the necessity for expert 
study of each case :— 


DISTANCES BETWEEN SUB-BTATIONS. 


1915 N. & W. R. aa it is— Average. Minimum. 


11,000 v., one-phase ... 888 .. 7 miles 5 miles. 
N. & W. R., redesigned with 


3,000 v., D.C., and C. M. & S. P. R. losses 13 „ 11 „ 
1915 C.M. & S. P. R. as it is— 
3,000 V., D. C. coo ee осе 32 ” 23 


C.M. & S. P. R. redesigned with 
11, 000 v., one-phase, and N. & W. R. 
losses sae 928 геч % С ИС" 10 „ 
(ELECTRICAL REVIEW, August 29th, 1919, page 281.) 
For comparison :— 
1919 South African railways— 


3,000 v., D.C., proposed os . . 25 to 30 miles. 
Alternative system— 
10,000 to 15,000 v., one-phase . . . 40 to 50 „ 


The sole disadvantage of the direct- current system, as com- 
pared with the single-phase system, is that more sub- stations are 
needed (with direct current) for South African railway traffic, 
grades, and curves. 


Chlorine Cells.—In Chemical and Metallurgical 
Engineering for October 1st, 1919, Mr. F. G. Wheeler gives useful 
information regarding the construction and operation of eleo- 
trolytic cells for the manufasture of caustic soda and chlorine, 


The Batti-Wallahs.—At the next monthly luncheon of 
the Batti-Wallahe’ Society, which is to be held at the Holborn 
Restaurant on Monday, December 15th, at 1 o'clock. Sir Lynden 
Macaasey will be the guest and will deliver an address. Guests are 
invited ; the charge for the luncheon is 5s. per head, and ticketa 
will be on sale in the refreshment room. 


Educationai.— MANCHESTER COLLEGE OF TECHNOLOGY. 
— The fact that the provision for University education in England 
is only one-half of the provision in America, and only one-third of 
what it was in Germany before the war, is mentioned in an appeal 
for £150,000 which has recently been made by the College of 
Technology. The English Universities are fall, and urgently need 
extending. Moreover, the American superiority is increasing, for 
Harvard University has collected $12,000,000 during the last three 
months, and during one month of the same period the neigh- 
bouring Massachusetts Institute of Technology has collected 
$10,000,000 for the extension of ita work, so that altogether some 
44 million pounds sterling have been subscribed for the extension 
of University education in Massachusette, and of this nearly one- 
half is devoted to applied science and technology. P 

With & view to the extension of the provision of University 
education in the Manchester district, two appeals are being placed - 
before the public, the one for £150,000 for an addition to the 
buildings of the College of Technology, and the other for £500,000 
for various purposes connected with the other departments of the 
University of Manchester. The need can be eoonomically met by 
the proposed extension of the College of Technology; for in the 
first place the proposed new building, although only one-third the 
size of the present building, will practically double the accommo- 
dation for undergraduates, and more than double the facilities for 
research. Moreover, the new building, which will cost 4 150,000, 
will stand on a site for which 244,000 was paid some 12 years ago, 
and will be equipped by the Governing Body at а cost approxi- 
mately of £50,000, so that the building, with its equipment and 
its site, will be worth nearly £250,000. The cost of maintenance 
is also guaranteed. The result is that Lancashire industries by 
subscribing £150,000 for the new building wili actually benefit to 
the extent of £250,000 (or, if the cost of maintenance capitalised 
as an endowment be added, to an extent of something like three- 
quarters of a million). The appeal has been commended, and the 
need for the extension has already been urged, by several of the 
leaders of the textile, engineering, and chemical industries in 
Lancashire. The Executive Committee of the Manchester Branch 
of the Federation of British Industries unanimously supporte the 
movement. Subscriptions, which should be made payable to the 


. Oollege, may be addressed to the Principal, College of Technology, 


Manchester. 

The demand for college-trained men far exceeds the supply, and 
all our Universities and Technical Colleges are at present over- 
crowded with students. Manchester is the centre of the chief 
industrial district of England, and the College of Technology has 
always been conducted on the most progressive lines, while the 
City Corporation has contributed generously both to the capital 
outlay and the maintenance of the College. We earnestly commend 
to the notice of our readers the appeal which is now being made. 

The Board of Education has issued the time-table of examina- 
tions for Royal Scholarships and Free Studentshipe, and Whitworth 
Scholarships and Exhibitions, to be held in May, 1920. 


Fatality.—7/e Times states that Private Clark, of the 
Labour Centre, Park Royal, was found dead, on Saturday, holding 
an electric wire which had been blown down. 


Appointments Vacant.—Shift engineer jointer, for the 
Aldershot Electricity Works; assistant lecturer and demonstrator 
(2 225 to £315), for the Civil and Mechanical Engineering Department 
of the Northampton Polytechnic Institute ; three charge engineers 
(800 taels per month), (the usual rate of exchange for a tael is about 
3s., the present rate of 7s. 4d. is abnormal), for the Shanghai 
Municipal Power Station; senior lecturer on mechanical engi- 
neering (£600), for the Manchester College of Technology. 


Electro-Harmonic Society.—A smoking concert will be 
held at the Holborn Restaurant, in the Venetian Chamber, to-night 
(Friday), commencing at 8 p.m. Mr. H. E. Blain will preeide. 
Artistes :—Mr. Joseph Cheetham, tenor; Mr. Lawrence Folker, 
baritone; Mr. Lloyd Shakespeare (cornet), Mr. C. Rutherford 
(concertina), duettists ; Mr. Ernest Sewell, conjuror; Mr. Hector 
Gordon, comedian ; Mr. Morland Hay, entertainer at the piano ; 
Mr. Bernard Flanders, A.R.A.M., pianoforte solo and accompanist. 


Electrolytic Disinfecting Fluid. — During the year 
1918, according to the report of Dr. F. W. Alexander, Medical 
Officer of Heath for the Borough of Stepney, 30,750 gallons of 
electrolytic disinfectant were manufactured, making 61,500 gallons 
as diluted for distribution. The cost was for materials £114, 
electrical energy £51, total £165. Sinoe the installation of the 
plant, a period of 13 years, 504,219 gallons of fiuid have been 
manufactured at a cost for electricity of £586, and materials of 
£645 ; previous to the war the cost was under jd. per gallon, and 
even with the strong fluid which at present is being made, and is 
diluted, the cost is still about 3d. per gallon. 


The Kinema In School.—So successful has the kinema as 
an educational adjunct proved at its Belmont School, that the 
Chiswick Educational Committee intends to make moving pictures 
a regular feature in all its elementary schools, 
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Institution and Lecture Notes.—Institution of Elec- 
trical Englneers. At the meeting of the members of the NORTH- 
WESTERN CENTRE, on December 2nd, the chairman, Mr. J. A. 
Robertson, announced that a sub-oentre had been formed for 
Liverpool and District, with Dr. Marchant as chairman and Mr. 
Dickinson as vice-chairman. The opening meeting would take 
place on Monday, January 19th, when Dr. Marchant would deliver 
his address. А sub-centre had also been formed at Preston, and a 


meeting would take place on January 5th, when Colonel O'Brien ' 


would give an address on Electric Traction." 

The evening was devoted to a discussion on The Present Position 
of Electric Power Supply," which was opened by Mr. Pearce; 
Messrs. Watson, Wheelwright, Frith, Lamb. Alloock, Aldermen 
Walker, Paxton, and J. D. Paton took pert in the discussion. 

The provisional programme of the WESTERN CENTRE for the 
session 1919-20 includes the following items :— 

February 2nd, Cardiff.—Visit of the president, Mr. Roger T. 
Smith, and the secretary, Mr. P. Е. Rowell ; address from Dr. S. Z. 
de Ferranti. 

March Ist, Bristol.—Lecture on Electric Clocks" by Prof. 
David Robertson. 

April 5th, Cardiff.—Popular lecture by Prof. F. Bacon on 
“ Thermionic Valves." 

May 3rd, Swansea.—Paper. 

September 6th, Bristol.— Paper. 

Faraday Soclety.—The Faraday Society, the Royal Microscopical 
Society, the Optical Society, and the Photomicrographic Society, in 
co-operation with the Optical Committee of the British Science 
Guild, meeting in joint session, will hold a symposium and general 
discussion on “The Microscope: its Design, Construction, and 
Applications," on Wednesday, January 14th, 1920. 

During the afternoon preceding the meeting an exhibition will 
be held illustrating recent developments in the science of micro- 
scopy and the latest applications of the microscope in all branches 
of industry. The purposes of the discussion are to stimulate the 
study of, and research in, microscopical science in the United 
Kingdom by indicating lines of progress in the mechanical and 
optical design of the instrument, showing, by means of exhibits, 
recent improvements in the microscope and its technique, and the 
varied uses to which the microscope can be applied as an instru- 
ment of research in the scienoes, arts, and industries; and to 
encourage the manufacture in this country of the highest class of 
instrument and of the optical glass required for that purpose. 

The meeting will be presided over by Sir Robert Hadfield, F. R. S., 
president of the Faraday Society, who will deliver an opening 
address, and Mr. J. E. Barnard, president of the Royal Microscopical 
Society, will then give a general survey of the subject, and he will 
be followed by Sir Herbert Jackson, K. B. E., F.R.S. Prof. F. C. 
Cheshire. C. B. E., will speak on The Mechanical Design of Micro- 
soopes, and a paper by Prof. A. E. Conrady on Microscopical 
Optics will be presented. 

Further particulars relating to the discussion may be obtained 
from Mr. F. S. Spiers, Secretary, the Faraday Society, 10, Essex 
Street, London, W.C. 2, or Mr. C. J. Lock, Secretary, the Royal 
Microscopical Society, 20, Hanover Square, London, W. 1. 


Paisley Association of Electrical Engineers. —The following 
office bearers have been elected for the ensuing session of the 
Association :— 

Mr. W. Blair Smith, president: Mesars. W. Robert Scott and 
W. R. Bruce, vice-presidents; Mr. E. D. Anderson, B.L, hon. 
secretary; Mr. J. M. Barbour, hon. treasurer; Messrs. D. E. 
Craven, Alexander МсОготіе, В. N. McNaughtan, Joseph Savage, 
and B. Thomson. 

The syllabus for the 1919-20 session, includes :— 

December 17th, 1919.—' Notes on a Modern Tramway System," 
by Mr. W. R. Bruce, Paisley District Tramways. 

January 16th, 1920.— Electricity and Matter," by Mr. Angus 
McLean, B. So., Principal, Paisley Technical College. (To 
be held in the Technical College.) 

February 4th, 1920.— Oil" by Mr. W. Murray, A. Е. 
Craig & Oo., Ltd. | 

February 25th, 1920.—" Historical Development of the Design 
of Electric Generators" (with lantern slides), by Mr. 
Alex. McCrorie, Fullerton, Hodgart & Barclay, Ltd. 

March 17th, 1920.—Open meeting for discussion. 


The second meeting of this Association was held on November 
26th ; а paper waa read on Works System by Mr. R. W. Dodson, 
who defined system as the organisation of an establishment so 
as to secure the largest output at the smallest cost per unit. 
He emphasised the fact that individual prosperity depended on 
production, and statedthat the largest production per man and the 
highest wages per man were obtained where the greatest amount 
of machinery was installed. He described and illustrated a system 
of stocktaking and stock-keeping which reduces the work to a 
minimum, and the card system for almost any purpose waa fully 
dealt with in the paper. 

National Association of Supervising Electriclans.—A paper, 
entitled "Country-House Lighting," was read before a well- 
attended meeting at St. Bride's Institute, on the 9th inst., by Mr. 
R. G. Tyler, M.I.E.E. The discussion which followed was keen 
and sustained. Members have been warned that an extraordinary 
general meeting will be called during the next few days, and 
important matters will be dealt with. 


Parllamentary.— The Shropshire, Worcestershire, and 
Staffordshire Electric Power Bill was read a second time in the 
House of Commons on December 3rd. 


Royal Institution of Great Britain.—The following are included 
in the lecture arrangements before Easter :— 


Fridays, at 9 p,m.— 

January 16th.—'' Low Temperature Studies, by Prof. Sir J. Dewar, F. R. S. 

January 28rd.—'‘ Researches at High Pressures and Temperatures," by 
Bir Chas. Parsons, F. R. S. 

January 80th.—'' The Gyrostatic Compass,“ by Mr. В. G. Brown, F.R.8. 

February 27th.—'' Problems of Lubrication," by Mr. W. B. Hardy, F.R.8. 

March 12th.—“ The Thermionic Valve in Wireless Telegraphy and Tele - 
phony," by Prof. J. A. Fleming, F.R.8. 

March 26th.—'* The Scientific Work of the late Lord Rayleigh," by Prof. 
Bir J. J. Thoinson, P.R.8. 


Afternoons, — 
January 18th and 20th.— Modern Development of the Miners’ Safety 
Lamp” and Petroleum and the War," by Sir John Cadman. 
ерау 17th and 24th.—'' Magnetic Susceptibility,” by Prof. Ernest 
son. | 
January 81st, February 7th and 14th.—''The Astronomical Evidence 
aring on Einstein's Theory of Gravitation,“ by Sir Frank W. 
Dyson, F. R. S. 
February 21st and 28th, March 6th, 18th, 20th and Yth.—“ Positive Rays,“ 
by Sir J. J. Thomson, P.R.8. А 


Control Бу Light and Sound Waves.—Interesting applica- 
tions of resonance made by Captain R. A. Roberts, a New Zealand 
inventor, to telephony and telegraphy were referred to in our issues 
of June 30th and August 11th, 1916. These were based on the 
self-exciting vibrations of a receiver and transmitter electrically 
coupled together and to a battery; and the employment of a tube 
and plunger to provide resonance and enable tuning to be effected. 
Captain Roberts further developed his inventions, and applied them 
to the evolution of a new kind of multiple telegraphy on a single 
wire. -Two important objecta were attained : very weak incoming 
currents were enabled to produce strong audible signals; and 
the accurately-tuned instruments enabled a large number of 
apparatus to be operated over a single line, each transmitter 
actuating only the receiver tuned to the same pitch, without 
having any effect on those not so tuned. The great value of these 
two properties needs no emphasis. 

The device is applicable to the control of moving trains or other 
moving objects, such as a motor-car, for instance. Each apparatus 
can be brought into action inturn by a musical note or whistle of 
a definite pitch. Each motor would have a resonator tuned to a 
definite pitch, so that any, or all, of the motions could be controlled 
separately or together. Captain Roberts has still further developed 
his inventions, and he is now able to control mechanisms by the 
aid of light rays as well. Recently the inventor made a demon- 
stration, at which we were privileged to be t, which was of 
interest in so far as it indicated the possibilities of the future. 
The demonstrator, by means of & whistle, showed the effect of 
sound waves on a needle flame, which was made to “dance” in 
response to the notes of the whistle. Then а musical- box was set in 
motion, and stopped at will bysimply focusing a ray of light on tothe 
receiving lens ; and, lastly, Captain Roberts made a small motor- 
car perform evolutions in response to blasts on a whistle. A certain 
amount of secrecy may, if desired, be obtained by employing a 
whistle of such a high pitch as to be practically inaudible to the 
human eer. During the war the Admiralty made use of very 
sensitive relays of Captain Roberta's invention in connection with 
the explosion of mines and the destruction of enemy submarine 
boats. We understand that a company has been formed to exploit 
the inventor's patents. 


Lamimous Buttons.—An ingenious device has just been 
introduced by Messrs. Falk, Stadelmann in the form of a thumb 
tack surface treated with a radium compound which emits a 
luminous glow in the dark. Attached to articles, or placed in 
particular positions, it enables those articles and positions to be 
immediately located in the dark. Such articles are electrio light 
switches, gas taps, bell pushes, telephones, medicine bottles, match 
boxes, door handles, &c. 


Electric Vehicle Progress.—The M. of H. has sanctioned 
the borrowing of £39,000 by Birmingham Corporation for the 
purchase of electric vehicles from Edison Accumulators, Ltd., 
through Mr. J. P. Kemp. The engineer is to report to Bolton 
T.C. concerning the purchase of & vehicle for the electricity 
department. Quotations for an electric vehicle to deal with 
cartage work are to be obtained by the East Ham borough 
engineer. Four vehicles for refuse collection are to be pur- 
chased by the Finchley T.C. At an estimated cost of £2,350, 
Harwich T.C. proposes obtaining two Garrett 24-ton vehicles 
for the sanitary services whereby an eetimated annual saving 
of £170 will be effected. Ilkley U.C. is applying for sanction 
to borrow £1,250 to purchase an electric tipping wagon for 
refuse collection. Charging plant for electric vehicles 18 to be 
provided by the Mansfield T.C. The South Shields borough 
engineer is to report to the T.C. concerning the use of electric 
vehicles. The M. of H. has granted Willesden U.C. permis- 
sion to borrow £13,470 for the purchase of electric vehicles for 
refuse collection, and £1,470 for the provision of charging 
plant; the first three of the eleven Orwell vehicles have 
already been delivered. The Hackney B.C. has accepted the 
tender of Messrs. Ransomes, Sims & Jefferies, Ltd., for two 
2-ton and two 3}-ton electric vehicles with side-tipping bodies 
at a total cost of £5,118. It із proposed to install e 5-unit 
charging plant, and an estimated saving of 18. 10d. per ton in 
refuse collection will be effected by the use of electrics; other 
tenders received were as follows:—Garrett, £4,670; G.V.C., 
1 Electromobile, £5,440; and Edison, £5,828.—Electrig 
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F° Plezo- Electricity. — The piezo electrical effect is an 
electro-elastic property of certain crystals that involves the 
conversion of mechanical into electrical energy, and also the 
converse effect. An interesting paper by Mr. A. Mcl. Nicolson 
in the Noveinber number of the A.I.E.E. Journal presents an 
exposition of piezo-electricity and related optical and other 
properties belonging to these crystals. Special reference is 
inade to the comparatively large piezo-electrical effects pro- 
duced by Rochelle salt crystals prepared so as to develop the 
natural composite structure usually associated with substances 
which have been exposed to shearing stresses, in this case 
durng growth. The paper concludes by describing and 
demonstrating the application of the piezo-electrical effect in 
such crystals to the transmission and reception of sound. 


Labour-saving Appliances.—In the annual report for 
1918 of Н.М. Chief Inspector of Workshops and Factories, it 
18 stated that since 1914 a great increase in the use of various 
labour and fatigue-saving devices has been noted in all classes 
of factories, and the increase would have been greater still 
but for the difficulty experienced in obtaining the necessary 
plant. ‘The subject is intimately associated with that of 
"movement study." Simple appliances for holding the 
workers’ tools and parts of machines are essential for the 
successful application of movement-study methods, and stress 
is laid upon the importance of the initial training of workers 
so that they can carry out their work with such movements 
as involve a minimum amount of fatigue to themselves. The 
first step taken in connection with labour-saving should cer- 
tainly be made in the planning and arrangement of the factory 
itself, and many modern engineering works afford excellent 
examples of sound planning to minimise the amount of hand- 
ling of both raw and finished materials. The importance of 
such apparently trivial matters as the shape and size of tool 
handles, as bearing on fatigue of the workers and their 
efficiency, has been especially brought to notice. One very 
noticeable development which has taken place during the 
war has been the improvement in hand trucks and similar 
appliances for the transport of materials and articles within 
factories. Mr. Williams (Southern Division) remarks upon 
the introduction of electrically-propelled railless vehicles in 
factories. These have been found of considerable service 
especially in factories covering much ground. They are run 
on the ordinary factory roads, and through the alleyways in 
the various shops, so that they can be loaded or unloaded 
at or close to any machine. А considerable increase in the 
use of eiectrically-propelled factory vehicles is anticipated in 
the future. A number of inspectors comment on the greatly 
increased use of overhead runwavs in all classes of factories, 
and especially in engineering works they have been introduced 
widely. The increased use of electric cranes of all kinds has 
been noted by inspectors in various industries, the hammer- 
head type in shipyards in place of the derrick type, and other 
types in iron and steel mills, as well as many additional 
anstallations of electric magnet cranes. Scrap iron and steel 
ds very troublesome to handle in the ordinary way. The 
electric charging machine is another appliance which has 
eliminated much trying work in connection with steel furnaces. 
These machines have now been introduced into nearly every 
steel works in South Wales, and most of the steel works 
throughout the country. Finally, amongst the miscellaneous 
devices and arrangements which have been adopted to mini- 
mise labour may be mentioned automatic weighing and 
bag-filling machines, also automatic weighing machines intro- 
duced into the convevor tracks. 


A Standard System of Limit Gauging.—IJt is now 
widely known that the British Engineering Standards Asso- 
ciation has had under consideration for some time past the 
question of a standard systein of limit gauging for plain 
cylindrical work applicable to engineering generally. The 
Sub-committee on Limit Gauges, recently reorganised as a 
result of a trade conference held in April last, has decided 
to recommend the adoption of the hole basis, but has not been 
able to settle the important question of the disposition of 
the tolerances with regard to the nominal dimension. Two 
methods have been proposed :— 

l. That the mean dimension of the hole should be its 
nominal size, the tolerance being both positive and negative. 

2. That the minimum dimension of the hole slfould be the 
nominal size, the whole tolerance being positive. 

From inquiries which have been addressed to a number 
of engineering firms throughout the country it appears that 
opinion is divided as to which method should be adopted. 
The difficulties besetting the subject appear to increase rather 
than to diminish. The questionnaire sent out to a number 
of firms asking which method of hole tolerance distribution 
they preferred brought in onlv some 200 replies, these being 
almost equally divided in favour of the two methods. The 
problem is rendered still more complex in that among the 
advocates of each system are large firms of importance and 
influence. The information in the possession of the com- 
mittee hardly seems sufficient to enable it to judge what 
would be the economic results or degree of industrial dis- 
turbance, should one or the other method be recommended. 
Some important firms, whilst agreeing that theoretically the 
minimum hole basis may be ideally the best. are prevented 
from supporting it owing to commercial considerations. ‘The 


committee is unanimous in feeling that no decision can be 


made until further light bas been thrown on the subject. 


Cost Accountants’ Meeting.—The inaugural meeting 
of the Institute of Cost and Works Accountants is to be held at 
7 p.m. on Wednesday next at the Hall of the Institute of Chartered 
Patent Agents. Sir Robert Hadfield will preside. 


An Electrical Game.— In spite of the immense scope 
offered the inventor by the resources of electricity, 
very few electrical games have been produced. Mkssns. 
Ross Bros., of 25. Milton Street, E. C., however, have 
introduced one in time for the "festive season. It 
consists of a board studded with brass contacts in 
groups of four and having a lamp in the centre. Metal disks 
are provided, which are thrown upon the board by the players, 
and the contacts are so connected beneath the board that 
when any two in a group of four are connected by a disk, the 
lamp lights up. The device is neatly got up, and is certainly 
novel. It is covered by a patent. 


REVIEWS. 


La Télégraphic sans Fil. 
HILLON. Paris : 
illustrations. 


It is always of the greatest interest to study works pub- 
lished in other countries than our own, and this is especially 
the case in wireless telegraphy. Much of our outside intorna- 
tion comes from the United States, and consequently we are 
somewhat inclined to underrate the wireless researches and 
developments of such countries as France, simply because 
we hear little of them. The policy of silence is not to be 
recommended; often the wrong country or the wrong indi- 
vidual gets the credit. Many important inventions quietly 
developed in Great Britain have been transported and an- 
nounced to the world in other countries. The cry that we 
did it first’’ comes too late to be effective. 

The book under consideration is divided into ten chapters. 
The first deals with fundamental phenomena, and a mathe- 
matical treatment of energy radiation is given. The second 
chapter deals with the propagation of electromagnetic waves 
on the surface of the earth, and explains the effect of distance, 
fog, conductivity of the air, seasons, time of day, obstacles, 
&c., on the range of a wireless station. An interesting table 
of the resistivities and specific inductive capacities of a variety 
of kinds of earth and water is given. The third chapter brings 
us to the different kinds of aerial normally used. 'Гһе fourth 
js an important chapter, and describes modern methods of 
transmission. Тһе use of high-tension direct current for 
spark transmission is given perhaps more than usual attention ; 
the use of the arc is described in a general manner, which 
is rather disappointing, and likewise the high-frequency alter- 
nator is only very briefly described. The three-electrode 
vacuuin tube is discussed in its capacity as an oscillation 
generator. The theory of the vacuum tube is briefly given. 
In the characteristic curve shown, the authors consider the 
positive terminal of the filament battery as having zero poten- 
tial, the negative side having a negative potential equal to the 
voltage across the filament. It is more convenient, however, 
to consider the negative as having zero potential, and this 
convention is now universally adopted. | 

Chapter V deals with receiving arrangements, but is below 
the standard of the remainder of the book, and does not 
represent modern methods. 

Chapter VI describes the Marconi and the Bellini-Tosi 
directive wireless systems, including the electrostatic radio- 
goniometer. 

Chapter VII is an excellent account of modern high-power 
wireless transmitting installations. Chapter VIII is a very 
short, out-of-date account of wireless telephony, and the 
remaining chapters cover two pages. 

In an appendix is given a most interesting description of 
а universal static transformer designed by the Compagnie 
Générale Radiotélégraphique. 

The remaining third of the book is a reprint of regulations 
relating to wireless communication. The value of the volume 
lies chiefly in the description of transmitting stations, and 
in individual sections of the greatest interest. These make 
the book one of considerable value to the wireless engineer, 
as much material is given which is not found in other books 
on the subject. 


Ву С. E. РЕтїт and Leon Вост- 
Librairie Delagrave. Pp. vix304; 197 


J. Scorr-TaGGART. 


Electrical Mining Machinery. By Sypney Е. WALKER, 
МІЕ.Е. Рр. xu + 375, 132 figs. London: Sir Isaac 
Pitman & Sons. Price 19s. 6d. net. 


On the whole this work is rather disappointing, inasmuch 
as the author has attempted too much within the pages of 
one small volume. It is divided into 46 chapters, and deals 
with everything relating to the electrical engineering of 
collieries from the generation of power including the steam 
turbine, down to telephones and electric shot firing. Hence 
the scope is too vast to do justice to any particular subject, 
which is a general complaint against works relating 
to mining electrical engineering. We must, however, give 
credit to Mr. Walker for making the utmost use of the space 
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at his disposal, and for the selection of his material, aa what 
is given 15 certainly both useful and instructive, and if we 
might make a suggestion, it would be to add to the end of 
each chapter a short list of books and papers dealing more 
fully with each subject to which the reuder can refer for 
fuller information. ‘This would be particularly useful to the 
mining engineering reader in search of information. Another 
fault is that in many cases the description in the text of the 
illustrations is rather scanty, and reference letters viven in 
the illustrations are not mentioned in the text. To the techui— 
cal reader this may not cause much difficulty, but we are 
not so sure that the layman would always arrive at the 
correct interpretation. As already mentioned, the book deals 
with everything electrical in mines, and generally speaking, 
concisely and accurately, but in dealing with electrical wind- 
ing the author makes one unfortunate slip in referring to 
the load to be raised. This is given as the weight of 
the cage, plus the weight of the coal and tub on it, plus the 
weight of the rope." The weight to be raised is, of course, 
the net weight of the coal only, plus the weight of the rope 
where no balance rope is in use, as the cages and tubs are 
balanced. It is true that the weight of the cages and tubs 
has to be taken into consideration, but onlv in so far as 
their weight affects the mass in notion.” In dealing with 
fxing cables in the shaft, the author speaks of lowering the 
cable down the shaft from a reel on the surface. This is 
the commonly accepted method, but it is much easier to take 
the reel down the pit, and haul it up, by means of a jack 
or crab rope and engine. Again, it is scarcely correct to 
say in speaking of rain pumps, that air vessels are provided 
to trap the air at each stroke, as their chief purpose is to 
PEDIR the column of water at the closing of the delivery 
valve. 

The book is well printed, contains few typographical errors, 
and is well illustrated; and, with the above-mentioned reserva- 
tions, 18 one of the best works we have seen dealing with this 
very important subject. No doubt it will prove useful to 
those requiring a general knowledge on electric mining 
machinery. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements. 


Central Station and Tramway Officials.— Mr. Н. Е. 
BuackisTox, A. M. I. E. E., on leaving the South Wales Electric 
Power Distribution Co., received an antique brass stan- 
dard lamp as а presentation from the officials and staff of 
the company, and also a case of pipes and a tobacco pouch, 
suitably inscribed, from '' the men of his own districts." ‘The 
latter also presented Mrs. Blackiston with a silver-mounted, 
cut-glass scent spray. Mr. Blackiston has now taken up the 
duties of sub-station superintendent in the tramway depart- 
ment of the L. C. C. 

On the occasion of his leaving the Aberdeen Corporation 
Electricity Department, to take up duty as assistant mains 
superintendent with the Dundee Corporation, Mr. GEORGE 
Troop, on November 28th, was made the recipient of а watch 
and chain and pendant, a slide rule, and a copy of Dick & 
lernie's *' Electric Mains and Distributing Systems." Mr. 
McKay, in the unavoidable absence of Mr. Bell, made the 
presentation. 

Mr. F. Peake Seaton, A. R. C. S., A. M. I. E. E., who has dur- 
ing the war been assisting Mr. S. G. Brown, F. R. S., in the 
development of his gyro-compass, has resigned his position to 
resume his consulting practice, and will devote special atten- 
tion to gyroscopic compasses and their installation. Until a 
london Office is open his address is 16, Market Place, King- 
ston-on-Thames. 

Nelson (Lancs.) T.C. has increased the salary of the Elec- 
trical Engineer and Tramways Manager from £425 to 4480 
à year. 

The staff of the Wrexham Electricity Works have presented 
a clock to Mr. A. H. ELLis on his marriage. 

Bolton Corporation has decided to increase the salary of the 
electrical engineer, Mr. W. J. H. Woop, from £500 to £900 a 
year; that of the tramways manager, Mr. J. BARNARD, from 
£700 to £800; and that of the chief traffic assistant (tramways), 
Mr. C. OnMnoD, from £200 to £250. 

A proposal to increase the salary of Mr. P. P. WHEELW RIGHT, 
electrical engineer at Blackburn, has been adjourned. Mr. 
Wheelwright’s present stipend is 4800. compared with £900 
paid to the new gas engineer, and £1,000 to the borough 
engineer. 

Mr. B. HALL has been appointed manager of the Wigan 
Corporation tramways at a salary of £450, rising by £25 annu- 
ally to £600. | 

Mr. Е. Н. Rupp, Corporation electrical engineer at Rochdale, 
who has had an arduous time during the last twelve or 
eighteen months, has had a breakdown in health, aud has 
been granted a month’s leave of absence. 

Lieut. H. S. Pursey, R. E., having been released from ser- 
vice, has joined the staff of the Cornwall Electric Power Co. 


.General.—Stepney B.C. Electricity Committee has ap- 
pointed Councillor  WiLLiAMs chairman and uncillor 
AYLWARD vice-chairman for the ensuing year. 

Mr. W. Hore Witsos, M. I. Mech. E., for many years general 
manager of the H.S. engine and turbine department of Messrs. 
James Howden & Co., Ltd. (and who formerly held a respon- 
sible position with Messrs. Willans & Robinson, Ltd.), has 
commenced business as а consulting engineer at 29, St. Vincent 
Place, Glasgow. In addition to consulting work generally, he 
will specialise in stcam turbines, engines, boilers, and elec- 
trical power plant. 

The Times states that Lord MEsToN, K.C.S.I., who recently 
resigned tie position. of Financial Member of the Council 
of the Viceroy of India, has joined the board of the English 
Hlectric Co., Ltd. 

Prof. E. К. Dewsnup, who since 1907 has been Professor of 
Railway Adininistration and secretary of the Faculty of the 
School of Railway Engineering at the University of Illinois, 
hus been appointed to the Chair of Commerce at the Univer- 
sity of Liverpool. Prof. Dewsnup, prior to his Illinois ap- 
pointinent, was lecturer in Railway Transportation at the 
University of Chicago, and had previously held a lectureship 
at Manchester University. 

Mr. WILLIAM OLIVER, P. Se., A. M. I. C. E., has recently been 
appointed lecturer in the Organisation of Industry and Com- 
inerce by the Edinburgh University Court. Mr. Oliver, who 
was educated at George Watson's College, and at the Edin- 
burgh University, in which institution he graduated in 
Science with distinction, has been in the employment of 
Messrs. Bruce Peebles & Co., Ltd., Edinburgh, since he left 
school, and he now holds the position of contract engineer to 
that company, which position he will still hold in addition 
to the new lectureship. As he has had experience in all the 
chief departinents of Messrs. Bruce Peebles' works and offices, 
and for some time past has been intimately connected with 
the commercial side of the business, first as chief of the sales 
department and now as chief of the contract department, 
Mr. Oliver's experience will stand him in good stead in con- 
nection with the new lectureship. There were over 50 appli- 
cants for the lectureship. 


Obituary.—Mx. Jous AnbRoN.—The Morning Post records 
the death, which occurred on December 4th at his residence 
at Stanmore, Middlesex, of Mr. John Ardron, C.B., МІЕ.Е., 
late Assistant Secretary at the General Post Office. He had 
been identified with the telegraph service of the country 
ance it was taken over from the private electric telegraph 
companies in 1570. Mr. Ardron served in 1903 as vice-chair- 
man of the International Telegraph Conference of London. 
He was in his 76th year. 

Mr. E. Е. Herp.—The death has occurred of Mr. Edward 
Fred Herd, electrical engineer, of Dover Road, Folkestone. 
Deceased, who was 33 vears of age, was found killed on the 
railway on December 2nd. He had served during the war 
in the R.N.V.R. 


NEW COMPANIES REGISTERED. 


Riddle & Goddard, Ltd. (160,855).—Private company, 
Registered November 21st. Capital, £1,000 in £1 shares. Objects: To carry 
on the business of electrical, mechanical, motor, marine, and general en- 
gineers, &c. The subscribers (cach with one share) are: W. С. Riddle, 
13, Dalmeny Road, Tufnell Park, N.7, electrician; A. W. Goddard, 23, 
Putney Road, Balham, S. W. 12, electrician. The first directors are: W. C. 
Riddle and A. W. Goddard (managing directors). Secretary: J. T. Cleverley. 
Registered office: 246, Archway Road, Highgate, N. 6. 


Best's ** Gauzeless Lamp Co., Ltd. (160,592).—Repis- 
tered November 14th. Capital, £21, in 20,000 preference shares £1 
each and 30,000 deferred shares of ls. each. To carry on the business ol 
manufacturers of and dealers in miners’ and other lamps, &c., aud to acquire 
certain patent rights and other property for £1,000 in deferred shares, and 
to enter into an agreement with W. Best. The subscribers (each subscribing 
for one preference share) are: A. H. Marker, 11, Heath Drive, Hampstead, 
retired merchant; C. T. Hilder, Ashbrook, Sevenouks, stockbroker; W. Best, 
43, New Paik Street, Morley, lamp manufacturer; C. F. Bell, 35, Thornton 
Avenue, S.W.2, chartered secretary; also two ladies and one clerk. Minimum 
cash subscription 7 shares. The first directors are: А. H. Marker, C. T. 
Hilder, and УУ, Best. Registered office: Salisbury House, Е.С. 


J. A. Kinnaird & Co., Ltd. (10,760).—Private companv. 
Registered November 18th. Capital, £25,000 in £1 shares; 10,000 pref., 14,900 
pref. ordinary, and 100 deferred. To take over the business carried on in 
Greenock as J. A. Kinnaird & Co., electrical and mechanical engineers, &c. 
Subscribers (cach with one share) are: A. Henderson, Sandyford, 20, Stewarton 

rive, Cambuslang. electrical engineer; H. Kennedy, Aros, Prospect 
Avenue, Cambuslang, electrical engineer; J. Aithen Kinnaird, 39, Robertson 
Street, Greenock, electrical engineer; W. S. Sharp, 13, Caddelhill, Greenock, 
chartered accountant. First directors: A. Henderson, Н. S. Kennedy, J. A. 
Kinnaird, and W. Sharp. Solicitor: W. J. Guild. Registered office: 10, 
Blythswood Square, Glasgow. 


Wallis & Watson, Ltd. (161,048).—Private company. Re- 
gistered November 27th. Capital, £10,000 in EI shares. To carry on the 
business of electrical engineers, &c., and to acquire the business carried on 
at Park Row, Leeds, as Wallis & Watsons. The subscribers (each with 
one share) are: E. C. Wallis, 26, Park Row, Leeds, electrical engineer; 
G. F. Davidson, 96. Park Row, Leeds, manager. Governing director: E. C. 
Wallis. Solicitor: R. G. Emsley, Atlas Chambers, Leeds. 


A. Verey & Co., Ltd. (161.137).- Private company. Re- 
gistered November 29th. Capital, £1,000 in EI shares. To carry on the 
business of electricians, electrical and mechanical engineers, &c. he per- 
manent governing directors are: Lieut. G. H. Verev, 205, Castelnau, Barnes, 
S.W. A. K. Verey, Parkstone, Ailsa Road, St. Margarets-on-Thames. Re- 
gistered office: 52a, Bow Lane, Е.С. 
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Fitments, Ltd. (160,909) Private company. Registered 
November 24th. Capital, 22,000 in £1 shares. Objects: To take over an 
agreement between A. S. Cubitt and J. W. Ellingham for the purchase of an 
invention relating to improvements in shade tilting devices, und to carry 
on the business of manulacturers of accessories, fittings, machinery, tools, 
implements, &c. The subscribers (cach with one share) are: W. S. Brown, 
58. Spital Street, Dardord, builder; G. W. Webb, Brooklands, Dartford, 
engineer; C. Burwell, 76, Hawley Road, Wilmington, builder; J. W. Elling- 
ham, Cold Blow, Bexley, contractor. The first directors are: W. S. Brown, 
G. W. Webb, C. Burwell, and J. W. Ellingham. Qualification, 50 shares. 
Secretary: W. S. Brown. Registered office: 38, Spital Street, Dartford. 


Dowding & Mills, Ltd. (160,837).—Private company. Re- 
gistered November 21st. Capital, 23,000 in £1 shares. To take over che 
business of S une electrical and mechanical engineers carried on 


by W. H. P. Dowding, H. L. Mills, and R. Lowe, as “ Dowding & Mills," 
at 193, Camp Hill, Bordesley, Birmingham. The subscribers (each with 
one share) are: Н. L. Mills, 15, Ryland Road, Sparkhill, Birmingham, 


electrical engineer; E. B. Dinenage, 199, Slade Road, Erdington, Birming- 
ham, clectrical engineer, The first directors are: W. H. P. Dowding, H. L. 
Mills, R. Lowe, and E. B. Dinenage (all permanent). Qualification, 200 
shares. Registered office: 193, Сатр Hill, Bordesley, Birmingham. 


Electrical & Engineering Development, Ltd. (160,991).— 
Private company. Registered November 26th. Capital, £10,000 in 9,500 8 per 
cent. cumulative preference shares of EI each and 10,000 founders’ shares of ls. 
cach. To carry on the business of manufacturers, repairers, importers, and 
exporters of and dealers in electrical devices and materials, &c. The sub- 
scribers (each with one preference share) are: E. Schattner, 117, Corringham 
Road, Golders Green, electrical engineer; E. A. Godson, 48, Cranley Gardens, 
South Kensington, S.W., barrister; D. J. Longden, 60, Queensborough 
Terrace, W. 2, accountant. The first directors are: E. Schattner, E. A. 
Godson, and D. J. Longden. Secretary: D. J. Longden. Registered office: 
Зо, Copthall Avenue, Е.С. 


National Meter Co., Ltd. (160,884). —Private company. 
Registered November And. Capital, £10,000 in £1 shares. To take over 
the business carried on by Н. A. Moore as the “ National Meter Co., and 
to carry on the business of manufacturers of and dealers in petrol, oil, water, 
and other meters, electrical and mechanical engineers, &c. The subscribers 
(cach with one share) are: C. J. S. Harper, 10-12, Bishopsgate, E.C., solicitor ; 
F. P. Winterbotham, 10-12, Bishopsgate, E.C., solicitor. The first directors 
S. W H. A. Moore and H. M. Piper. Registered office: 25, Victoria Street, 


James Edgar, Ltd. (10,768).—Private company. Regis- 
tered in Edinburgh November 22nd. Capital, £200,000 in £1 shares. To 
on the business of clectricians, electrical and mechanical engineers, &c. The 
first directors are: J. Edgar, 31, Glendevon Place, Murrayfield, Edinburgh, 
electrician; R. M. Brown, 17, Lockerton Gardens, Edinburgh, paper box 
manufacturer. Registered office: 4, Drumsheugh Place, Edinburgh. 


J. G. Jackson, Ltd. (10,767).—Private company. 
tered in Edinburgh November 32nd. Capital, £200,000 in £l shares. To 
carry on the business of manufacturers and brokers of, agents for, and 
dealers in milling machinery and implements, electricians, electrical engineers, 
&c. The subscribers are: J. G. Jackson, 16, Linn Terrace, Muirend, Glasgow, 
engineer; J. Rish, 32. Murrayfield Road, Edinburgh, distillery consultant. 
The first directors ure: J. G. Jackson, J. Rish, W. Duncan, J 
J. Inglis. Registered office: Constonholm Works, Poliokshaws, Glasgow. 


Rawiplug Co., Ltd. (160,817).—Private company. Regis- 
tered November 20th. Capital, £50,000 in £1 shares (20,000 ordinary, 15,000 
cumulative 8 per cent. first preference, and 15,000 8 per cent. cumulative 
second preference). To carry on the business of manufacturers of and 
dealers in wall plugs, tools, &c. The subscribers (each with one ordinary 
share) are: J. J. Rawlings, Rosindall, Westcliff Parade, Westcliff-on-Sea: L. 
Tweedie-Smith, * Craigleith," Kersfield Road, Putney, S. W. The first direc- 
tors are: J. J. Rawlings and L. Tweedie-Smith, and others to be appointed 
by the subscribers. Secretary (pro* tem): J. Kirkham. Registered office : 
95, Gloucester Road, South Kensington, S.W. 


Lodge Plugs, Ltd. (160,331).— Private company. Regis- 
tered November 22nd. Capital, £300,000 in £1 shares. To take over the 
business of manufacturers of and dealers in sparking plugs and electric 
appliances and apparatus carried on at Rugby by the Lodge Sparking Plug 
Co., Ltd. (now in liquidation), and to enter into an agreement. with the 
said old company and Ё. B. Lodge, the liquidator thereof. The subscribers 
(each with one share) are: B. Hopps. St. Peter's. Road, Rugby, engineer; 
A. M. Lodge, St. Peter's Road, Rugby. cngimeer. The first directors are 
to be divided into group A,“ representing the holders of shares numbered 
1 to 125,000, group ''B," representing holders of shares 125,001 to 220,000. 
The “A” and eB” directors may appoint one other director to be classed 
as “C.” The first directors are: J. A. Hopps and B. Hopps (group “А ”), 
and F. B. Lodge and А. M. Lodge (gcoup * В"). There are certain restric- 
tions on transfers of shares which “shall remain in operation during the 
lifetime of any of the lineal descendants of His late Majesty King Edward 


Regis- 


VII living at the date of registration of the company, and for 21 years after: 


the death of the last survivor of such descendants but not subsequent thereto.” 
Solicitors: Pinsent & Co., Birmingham. 


Taylor & Allen, Ltd. (161,082).—Private company. Re- 
Ristered November 28th. Capital, £5,000 in £1 shares (2.500 7 per cent. pre- 
ference). Objects: To take over the business of clectrical enpincers, iron» 
founders, boiler makers, brass founders, and agricultural implement makers, 
carried on by T. E. Taylor and J. C. Allen. at 284, Oriel Road, Bootle, as 
Taylor, Allen & Co. The subscribers (each with one share) are: T. E. Tavlor, 
20, Sycamore Road, Waterloo, Lanes., electrical engineer; J. C. Allen, 327, 
Sutherland Road, Bootle, mechanical engineer. The first directors are: 
T. E. Taslor (chairman), J. C. Allen, and J. Taylor, Qualification 250 ordinary 
shares. Registered office: 28а, Oriel Road, Bootle. 


Rayner & Heald, Ltd. (161,102).—Private company. Re- 
Kistered November 28th. Capital, £10,000 in £l shares. Objects: To take 
over the business of electrical engincers carried on as Rayner & Heald, at 
Duke Street, Derby, and to enter into an agreement with W. H. Platts. 
The subscribers (each with one share) are: P. Bedford, Bryn Arvon, Cross 
Road, Idle, Bradford, C.A.; L. F. Bundle, Rooms Lane, Morley, Leeds, 
accountant’s clerk. The first directors are: W. Н. Platts (permanent govern- 
ing director, subject to holding 1,000 shares), D. D. Raynor, and J. R. Heald. 
Qualification 21,000. Registered office: 10, Park Row, Leeds. 


Leeds Alliance Electrical Manufacturing Co., Ltd. 
(161 ,069).—Private company. Registered November 28th. Capital, £5,000 in 
£l shares (2,500 6 per cent. cumulative preference). To take over the business 
of a manufacturer of electric batteries and other electrical appliances carried 
on by W. A. Davies at Leeds as the Leeds Electrical Manufacturing Co. 
The subscribers (each with one ordinary share) are: C. E. Morris, 68, Dragon 
Parade, Harrogate, retired builder; G. Migginbottom, 144, Baxtergate, Don- 
caster, engineer. First directors: W. A. Davis (permanent), G. Higginbottom, 
C. E. Sheard, C. E. Morris, and A. Н. С. Mowatt. Qualification £100. 
Solicitor: C. E. Warren, 61, Albion Street, Leeds. Registered office : Wood- 
house Chambers, Coronation Street, Leeds. 


Star Electrical Accessories, Ltd. (161,256) .— Private com- 
pany. Registered December : dd. Capital, £10,000. in EI shares (0000 7} per 
cent cunsalative preference) Objects ‘Vo сизу 6n tlie. business of electrical, 
civil and sanitary engineers, electricians, &. The subscribers (each with 
one share) are: A. G. M. James, Oakhurst, Streethronk Road, Solihull, 
manufacturing jeweller: R. H. Lamb, Roseteigh, Yardley Road, Acocks 
Green, electrical engineer. A. G. M. James signs as director. Qualification 
100 shares. Registered office: 13, Frederick Street, Birmingham, 


. Gray, and 


om 


- са — 


сотрапу. | 
on the business of electrical and mechanical engineers. &c. 


Objects : 


George Airey & Co. 
60, Brocco Bank, 


companies for this purpose. 


gentleman; P. Baxter, 1, Western. Esplanade, Hove, Sussex. 


Ponsford & McHardy, Ltd. (10,775).—Private company. 
Registered November 26th. Capital, 24,000 in £1 shares (2,000 ргеіегепсе 
and 2,000 ordinary). To carry on the business of electricians, electrical. 
mechanical, and motor engineers, &c. The subscribers (cach with one share) 
arc: S. Ponstord, 3, Rugby Terrace, Broughty Ferry, electrical engineer; 
J. б. McHardy, Brotckie Place, Broughty Ferry, electrical engineer; 8. Je 


Ponsford, 3, Rugby Terrace, Broughty Ferry, electrical engineer. Тһе first 
directors are: S. Ponslord, J. б. McHardy, and S. J. Ponsford. Qualification. 
the holding of 296 ordinary shares. Seeretary: S. J. Ponstord. Registered 


office: 58, Gray Street, Broughty Ferry. 


Wells, Rayner & Co, (1919), Ltd. (161,174).—Private 
Registered December lst. Capital, £2,000 in 41 shares. То carry 
The first directors 
are: A. W. Мес Палп, Newstead, Eastcote, Middlesex, chairman of Motor 
Workers, IL. id.; R. W. Gostick, Fountain House, Hockley, Essex, director of 
Hudson, Sheed & Towel, Lid. Solicitor: G. A. Jones, 10, Norfolk Street, 
W. C. Registered ойе: 56, Paddington Street, Marylebone, W. 


George Airey & Co. (Electricians), Ltd. (161,118).—Pri- 
vate company. Registered November 29th. Capital, £1,000 in 41 shares. 
To take over the business of electrical engineers and contractors 
Airey and Н. Robson at 25, King Street, Sheffield. а» 

The subscribers (cach with one shure) ure: G. Airey, 
Sheffield, electrical engineer; II. Robson, 85, Tadcaster 
Road, SheMeld, electrical engineer. The first directors are not named. Re- 


carricd on by G. 


gistered office: 25, King Street, Sheffield. 


Owen Magnetic Transmission Syndicate, Ltd. (161,159). 
—Private company. Registered December Ist. Capital, £12,000 in £1 shares. 
Objects: do finance the acquisition and sale of patents and to pee 

Other powers taken include promoting of rubber 
and oil companies, dealing in patent medicines, and publishing newspapers. 
The subscribers (cach with one share) ure: J. L. Crown, Gwydyr Mansions, 
Hove, Sussex, gentleman; А. S. Rosey, 4, Chichester Road, Paddington, W., 

The subscribers 
Solicitor : А. Р. 


аге to appoint the first directors. Elliott. 


Paine, 20, Essex Street, W.C. 


Mosses & Mitchell, Ltd. (161,127).—Private company. 
Registered. November th. Capital. £35,000 in 41 shares. To take over 
the business of dealers in vuleanised fibre, &c., carried оп at. 122-4, Golden 
Lane, and 34-8, Banner Street, E. C., as Mosses & Mitchell, and to cari y 
on the business of manufacturers of and dealers in. ** Vulmos " and other 
vulcanised fibre, Emanden steam jointing, asbestos, insulating matertals, 
motor car and engine accessories, &c. "The first directors are: J. Wood, 
Lock View, Cookham, Maidenhead; J. G. Moore, 110, Wyatt Park Road, 
S. W. 2: W. P. Duníov, 10, Ederline Avenue, S. W. 16. J. Wood апа W. P. 
Dunfoy are also directors of the Ivory Electrical Co., Ltd. Registered office : 
122-4, Golden Lane, Barbican, E.C. | 


Secretary: б, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Electric Welding Co., Ltd. (31,364).—Capital, 4460, 000 
in 45,000 ordinary and 1,000 founders’ shares of £10 cach. Return dated 
November 20th, 1919; 22,417 ordinary and 917 founders’ shares taken up. 
£10 per share called up оп 14,084 ordinary and 917 founders; 8,333 ordinai y 
considered as fully paid. Mortgages and charges, £22,400. 


Petters Ventilating & Engineering Co., Ltd.—Debentures 
to secure all moneys due or to become due from company to Darclav's Bank. 
Ltd., registered October 17th, 1919, charged on the company's undertaking 
and property, present and future, including uncalled capital. 


Pacific & European Telegraph Co., Ltd. (36,683) .—Capital 
£100,000 in £10 shares. Return dated November 18th, 1919. All shares taken 
up. £4 per share called up. £40,000 paid. Mortgages and charges £66,500. 


New St. .Helens & District Tramways, Ltd. (591,126).—- 
Capital, £150,000 in 20,000 preferred and 10,000 ordinary shares of £9 cach. 
Return dated November 7th, 1919. 15.980 preferred and 9,000 ordinary shares 
taken up. £124,410 paid, including £510 on 1,020 forfeited shares. Mortgages 
and charges nil. 

United Electric Tramways of Caracas, Ltd. (89,642) .— 
Capital, £200,000 in 21 shares. Return dated November 12th, 1919. 170,07) 
shares taken up. £7 paid, £169,993 considered as paid. Mortgages and 
charges £156,700. 


CITY NOTES. 


The Société Industrielle des Telephones 
reports net profits amounting to 5,005.000 fr. 
(£200.000) for 1915-19, as contrasted with 
6,671,000 fr. (£266,000) in the previous year, 
and a dividend at the rate of 35 fr. (£L 8s.) per share has been 
declared. | 

The shareholders in the Société des Forges et Acieries Elec- 
triques Paul Girod have just approved an increase in the ordi- 
nary share capital from 22,500,000 fr. to 30,000,000 fr. and 
the issue of a loan amounting to 12,500.000 fr. in order to 
continue the programme of extending the use of hydraulic 
power. When completed the company will have 198,000 R. p. 
installed for the delivery of 446,000,000 KW. hours per annum. 

The Société des Accumulateurs Hlectriques (late A. Dinin). 
of Nanterre, Department of the Seine, reports that as a result 
of the productive developments undertaken for the purpose 
of the national defence the company was now able to meet a 
considerable demand, and the orders received approach the 
highest figures attained during the war. At the recent mect- 
ing, when accounts were submitted for the 18 months ended 
June 30th, 1919, a dividend at the rate of 45 fr. (normally 
£1 16s.) per share was declared. out of net profits of £99,000 
on an ordinary share capital of £10,000. 

The report of the Compagnie Electre-Mélallurgie de Dices, 
dealing with the vear ended on June 30th, 1919, states that 
the vear was almost entirely a period of transition, influenced 
by the uncertain term of the end of hostilities and by the 
armistice. The Government orders slackened in October, and 


French 
Companies. 


a 
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were suspended in December, and the resumption of ordinary 
manufactures was at once taken into consideration. In eome 
of the shops the work of reorganisation was carried out 
rapidly, but in others, as for instance the department for 
electrolysis, several months were required in order again to 
be able to supply tubes to customers. The production was 
now becoming satisfactory, although the transport crisis 
caused difficulties in the supply of coal and coke and the con- 
veyance of finished products. The situation of the subsidiaries 
—the Société Hydro-Electrique et Métallurgique du Palais 
aud the Société du Duralumin—was normal. After making 
provision for depreciation, the accounts show net profits and 
balance forward of 4,143,000 fr. (pre-war £165,000), and a 
dividend at the rate of 60 fr. (£2 8s.) per share has been 
declared, being the same rate as in 1917-18. 


Prospectuses.—London Electric Wire Со. ё Smiths, Ltd.— 
The list is to close on or before December 15th in an issue of 
350,000 74 per cent. cumulative preference shares of £1 each 
at par. There are no debentures, mortgages or charges of 
any kind. The whole of the issue has been underwritten. 
The net profits for the past three years are given thus :—1918, 
£134,005; 1917, £130,968; 1916, £109,172. The contracts and 
orders now on hand for the company’s specialised products, 
which are used by electrical manufacturers at home and 
abroad, far exceed any total previously recorded in the com- 
pany's history; they are even greatly in excess of the war- 
time enhanced output. This unprecedented demand is ex- 
pected not only to continue but to increase, and the company 
bas, therefore, to extend its productive capacity. The pro- 
ceeds of the present issue will be employed in enlarging 
Anaconda Works, Manchester, in erecting а new rolling mill 
on 3 site acquired at Trafford Park, and in equipping addi- 
tional shops at Church Road Works, Leyton. 


Electro-Bleach and By-Products, Ltd.—The list of applica- 
tions is to close on December 17th in an offer of 80,000 pre- 
ference shares of £l each at 20s. per share, and of 80,000 
ordinary shares of 10s. each at 17s. per share. The money 
will be applied to repayment to Governinent of a sum ad- 
vanced for extensions at Middlewich, to purchase of Govern- 
ment buildings and plant at Middlewich, to redemption of 
outstanding debentures, and to extension and development 
purposes. A brief report of the speech delivered at the meet- 
ing at which the issue was authorised will be found in the 
ELECTRICAL REVIEW for November 21st, p. 663. 


Lancashire Power Construction Co., Ltd.—The list closes 
on the 16th inst. in an issue of 400,000 six per cent. (tax free 
up to 6s.) cuin. convertible first preference shares of £1 each 
at par. 


Mann, Egerton Ё Co., Ltd.—The list is to close on 
or before to-morrow, Saturday, in an issue of 95,115 
eight per cent. cumulative preference shares of £1 each, at 
par, in this company. The business was founded over 20 
years ago at Norwich, and is well known in the motor en- 
gineering and electrical engineering trades. The prospectus 
states that the value of the contracts and firm orders in the 
various departments, carried forward on October Ist, 1919, 
was over £400,000, apart from work in progress at that date. 
During the first six weeks of the current financial period 
additional orders exceeding £150,000 in value have been re- 
ceived. The prospects are stated to be most encouraging. 


The Freuch Thomson- Houston Co.— The shareholders іп 
the Compagnie Francaise Thomson-Houston recently met in 
extraordinary general meeting at Paris, when a report was 
presented in relation to prospective developments. ‘The report 
recalled the statement mude at the preceding ordinary meet- 
ing, giving an outline of the new programme, which consists 
in the specialisation of the various works and their expan- 
sion. It is proposed, for instance, to undertake at Saint 
Quen the manufacture of heavy plant (Diesel engines, turbo- 
alternators, and electric wotors for locomotives); the centrali- 
sation of the construction of transformers will be effected at 
the works in the Hue Lecourbe, Paris; machines of medium 
size and traction material for tramways will be produced at 
the works in the Rue de Vaugirard, Paris; small machines for 
continuous and alternating current will be turned out in bulk 
at Neuilly-sur-Marne, small apparatus at Lesquin, and in- 
sulating material, &c., at Colombes. On the other hand, the 
report mentioned that new arrangements have been con- 
cluded between the company and the International General 
Electric Co., of New York, which cover not only machines 
on the Thoinson-Houston system, as originally, but also all 
branches of the electrical industry which the American com- 
pany will carry on in the future. The agreement, which will 
extend to the year 1989, confirms or confers on the French 
company the right of free use of all existing patents of the 
General Electric Co. and of its subsidiary or affiliated com- 
panies, the right of free cession of all their future inventions, 
and the exclusive right of construction, working and вше in 
the countries covered by the agreement. In order to carry 
out this progrinine the meeting authorised the imerease in 
the share capital from 120,000,000 fr. to 200,000,000 fr. by the 
issue of 160,000 new shares of 500 fr. at the price of 630 fr., 
of which 20,000 shares will be subscribed by the International 
General Electric Co. 


Marconi's Wireless Teledraph Co., Ltd.—In a circular 
issued to the shareholders the directors state that at the 


extraordinary general meeting on November 13th it was 


regarded as inexpedient to distribute a cash bonus to the 
shareholders, but & promise was made that this should be 
compenaated for by the terms of the issue of the new capital. 
In fulfilment of this promise the directors have decided to 
issue the whole of the increased capital to shareholders only 
at £2 per share premium. This will entitle every shareholder, 
whether he holds preference or ordinary shares, to secure 
one new share at the price of £3 for every share he may hold. 
The new shares will rank for dividends declared in respect 
of the period commencing January Ist, 1920, but in all other 
respects will rank pari passu with the existing 1,250,000 
ordinary shares of £1 each. | 

" With the considerable additional capital which this issue will ide, 
and having regard to the immense development of wireless tel гаре and 
telephonic business throughout the world, the earning powers of the company 
should be greatly enhanced. The directors are confident that the profits of 
the current year will justify them in maintaining the rate of dividend, and 
there is every reason to hope that the increase in the capital of the company 
should at least produce a proportionate increase of profits in future years."' 
The directors have now issued notices to the shareholders 
offering them 1,500,000 new ordinary shares of £1 each at £3 
per share in proportion to their respective holdings, one new 
share for each ordinary or preference held. Acceptances have 
to be received by December 19th. 


_ Eastern Telegraph Co., Ltd.—Revenue for 1918, 
£3,365,050; ordinary expenses, £889,233; expenditure relatin 
to maintenance of cables, differences in exchange, income ind 
war taxes payable abroad, contribution to pension and super- 
annuation funds, depreciation of investments, payments to 
staff and other war expenses, £664,359. Balance, £1,811,458. 
Income tax and excess profits duty, debenture interest and . 
preference dividends absorb £1,011,308, leaving £800,155 plus 
£64,370 brought forward. £500,000 hae been placed to general 
reserve. Four dividends of 1j per cent. and & bonus of 2 per 
cent. have been paid on the ordinary shares, making 8 per 
cent., free of tax. £44,525 remains to be carried forward. 
Meeting: December 17%. 


India Rubber, Gutta Percha & Telegraph Works Co., 
Ltd.—The accounts for the year ended September 30th, 
1919, show that after making provision for doubtful debts and 
excess profits duty the net profit was £71,913 (against 
£143,589 in the previous year), plus £90,955 brought 
forward. The dividend on the preference shares paid 
in January and July required £12,500, and the interim divi- 
dend on the ordinary shares paid in July, £12,500. A final 
dividend of 15s. per share, free of income tax, on the ordinary 
shares, now recommended, will make 10 per cent. for the year. 
Dividends wil be paid on Ist prox. The various difficulties 
arising out of the reconstruction period, in connection with 
labour, supplies, &c., have had the anticipated effect of re- 
ducing the company’s output below the war standard, with 
= cor ponding reduction of profit. Annual meeting: Decem- 

г 18th. 


Melbourne Electric Supply Co., Ltd.—It is stated that 
owing to mail delays the accounts for 1918-19 are not yet 
ready for presentation, but & final dividend of 5 per cent., 
free of tax, is recommended on the ordinary shares, making 
10 per cent. for the year. 


United Electric Tramways Co. of Monte Video, Ltd.— 
According to the Financier, no interim dividend is to be paid 
on the ordinary shares. The interim dividend on the prefer- 


ence shares is postponed until the accounts have been 
received. 


Stock Exchange Notlces.—4Application has been made to 
the Committee to appoint a special settling day in:— 

Vickers, Ltd.—4,923,901 ordinary shares of £1 each, fully 
paid (Nos. 7,384,080 to 19,307,980) and 0,845,769 cumulative 
preference shares of £1 each, fully paid (Nos. 1 to 6,845,762). 

The Committee has ordered the undermentioned to be 
officially quoted : — 

Ruston & Hornsby, Ltd.—631,432 ordinary shares of £1 
each, fully paid (Nos. 600,001 to 1,931,432). 

Western Telegraph Co., Ltd.—First quarterly interim 
dividend of 3s. per share, free of income tax, for the year 


ending June 30th, 1920, being at the rate of 6 per cent. per 
annum. | 


Yates & Thom, Ltd.—Dividend of 10 per cent. per annum, 


less tax, on the ordinary shares, placing £10,000 to reserve, 
and carrying forward £12,106. 


Coventry Chain Co., Ltd.—Dividend of 7 per cent., less 
tax, on the ordinary shares, making 10 per cent. for the year, 
and a bonus of 5 per cent., less tax. 


Lancashire Dynamo & Motor Co., Ltd.—The Financial 
Times states that the directors have decided not to make an 
interim distribution at present. 


Adelaide Electric Supply Co., Ltd.—At a meeting called 
for December 16th a resolution will be submitted splitting 
the £5 shares up into £1 shares. 


Chile Telephone Co., Ltd.—Interim dividend 3s. per 
share, free of tax, for the half-year ended September. 


Brazilian Traction, Light & Power Co., Ltd.—Cumulative 
preference dividend of 11 per cent. for the quarter. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 
THe tone of the Stock Exchange markets is decidedly de- 
pressed. In soine cases this has developed into real flatness. 
With the near approach of the end of the year, business in- 
variably becomes slacker in the House. In addition, this year 
there is the acute difliculty in connection with the rates of 
exchange between this and foreign countries. The labour 
outlook ig not particularly cheering. The outpouring of new 
issues continues, and underwriters now find themselves under- 
going the somewhat novel experience of being left with part 
of their obligations. Evidently the investor has taken as 
much as he wants, and needs to be stimulated with parti- 
cularly attractive offers in order to embark upon fresh ad- 
venture just now. Armstrong underwriters got 50 per cent. of 
the new shares, and the price of the ordinary, issued at 32s. 6d., 
fell away to 30s., while the preference, offered at 17s., 
dropped to 15s. 6d. The Newcastle-upon-Tyne Electric under- 
writers received 48 per cent. of their contracts, and in conse- 
quence the price promptly fell to 1s. 6d. discount. Neverthe- 
less, it is freely stated that a good many other new issues are 
on the way, likely to make their appearance before the holi- 
days. Those who were asking when the General Electric 
might be expected to appear on the scene with a fresh scheme 
are not quite so vocal as they were a week or fortnight back. 

All these influences press hardly upon the prices of existing 
securities. The Government has been supporting the War 
- Loan and some of the other war issues, although it may be 
noticed that the National War Bonds remain at low levels. 
Re-adjustment of taxation is a subject of wide discussion. 
Those who profess to be in the know prophesy that. the 
Governinent intend to take as a basis for taxation the capital 
in а business, and, after allowing 10 per cent. profit on the 
amount, to claim that of the balance, 6U per cent. shall go 
to the owner and 40 per cent. to the revenue. In other 
words, à levy on capital under a different name. What truth 
there may be in the gossip it is impossible to say, but that 
the Chancellor of the Exchequer’s proposals next April will 
аззише something of this shape is generally expected. The 
result is thought likely to be а good deal of re-arrangement 
of capital amongst existing companies, and the fashion of dis- 
tributing reserve funds in the shape of shares, either by way 
of bonus or at comparatively low prices, may be continued 
well into the New Year. 

The House of Lords is now the buttress for the hopes of 
those who condemn the Government's Electricity Supply Bill. 
Evidently the Lords are by no means satisfied with the finan- 
cial proposals, and the debate in the Upper House was 
awaited with eagerness by those who are interested in the 
electric lighting industry. The Bill was duly read a second 
time last Monday, after protests. Meanwhile prices show 
heaviness. Metropolitans and Westminsters, amongst the 
West-End shares, have receded, while Charing Cross ordinary 
are also j down. There is, however, a readiness to pick up City 
shares if they come in cheaply. In the provincial group the 
only item of interest is that provided by the issue of New- 
castle-on-Tyne preference, reference to which has been made 
above. 

There is no strength shown amongst Home Railway stocks. 
Underground Electric income bonds exhibit a drop of 3 on 
the week, and the shares are also flat. Hints as to the pre- 
sent selling being partly on behalf of German holders receive 
по particular credence, but are listened to with interest. The 
shares pave way in sympathy with most of the other specu- 
lative divisions round the Stock Exchange. Districts and 
Metropolitans аге à dull market, and so far as the near ap- 
proach of the dividend season is concerned, it may be 
remarked that many years have elapsed since so little atten- 
tion was paid to Home Railway stocks at this season of the 
ear. 

Marconi shares are now quoted ex rights. On the basis of 
34, the quotation ruling at the end of last week, the rights 
were Valued at about a guinea, but upon Marconis going ex 


rights, the old shares fell to a shade below £4. A market in 


the new shares was to have been started on the Thursday in 
this week. Ordinary and preference shareholders have equal 
participation, American Marconis have given way to a little 
under 3Us., while Marines have dropped to 24. Other wire- 
less shares In the group have been equally heavy. 

The Chili Telephone Co. is about to issue one new share at 
the par value of £5 for every eight shares at present held. 
This bas had no eflect upon the price, which remains at 64. 
Cable shares have yielded ground a trile. Westerns and the 
Eastern group are no longer supported by a phalanx of buv- 
ing orders, and prices are about 28. bd. down. The purely 
American group bas advanced, owing to the furtber fall in 
the rate ol American exchange, ап influence. Which has a 
similar bearing upon other stocks and shares connected. with 
the electrical industries in the Emted States. Brazilian Trac- 
tions lost 2 points, notwithstanding the strength of the 
Brazilian milreie, while in the Mexican group the acute flat- 
hess continues, despite rumours that the differences between 


the United States and Mexico, which threatened to bring both 
countries to the verge of hostilities, are somewhat less press- 
ing at the moment. Anglo-Argentine Tram ways first prefer- 
ence rallied to 3g, but the other issues are lower. Calcutta 
‘Tramways have gone back to 7$, City of Buenos Ayres Tram- 
ways to 3 15-16. In the Howe list, falls have occurred in 
British. Electric Traction ordinary ut 38 and in the preference 
at 70. London and Suburban Traction have given way to the 
pominal price of IS. Gd. 

India-Rubber shares at 184 are 58. higher, although the re- 
port shows that the net profit for the year (£72,000) is but 
half that for the preceding twelvemonth. The dividend is 
umintained аё 10 per cent., tax free; the reserve gets nothing 
this year, as against £50,000 for 1918. More remarkable still 
is а rise of 7s. 6d. in Castner-Kellners to 3. The dividend 
has just been reduced from 20 per cent. to 13 per cent., and 
the demand for the shares is surprising enough to arouse 
Zuesdes at unexpected developments to come. General Elec- 
trics are bd. harder. Siemens have dropped back to 26s. 6d., 
and Babcocks at 3j are 3 lower. А few other small declines 
have taken place in the manufacturing department. 

Amongst the new issues, the 7} per cent.cumulative pre- 
ference shares of the London Electric Wire and Smith's, Ltd., 
deserve a welcome. The prospectus is well and fairly framed, 
and the shares offer an excellent investment, soundly secured. 
' The subscription lists are due to close next Monday, but it 
would not be surprising if this were ante-dated. The rubber 
share market is heuvy in company with most of the other 
industrial sections round the House. Опе of the features 
during the slump of the last few days is the manner in which 
niany first-class debenture stocks have started to dwindle in 
price—plain witness to the effect of the new issue flood. 


SHARE LIST OF ELECTRICAL OOMPANIES. 


Номе ELECTRICITY COMPANIRS. 
Dividend Prioe 


— Dec. 9, Yield 
1917. 1918. 1919. Rise or fall. p. o. 


Brompton Ordinary.. T .. 10 8 hg -— maa 
Cbaring Cross Ordinary .. — 4 4 26 — & 711 
do. do. do 44 Pref... 4 4} 8 — 7 10 0 
Chelsea. x T T vx 5 8 8 — 500 
City of London ate € 6 8 8 11 — 617 8 
do. do. 6percent. Pref... 6 6 — 6 9 9 
County of London m - 7 7 = 711 4 
do do.6 percent. Pref. 6 6 — 6 9 9 
Kensington Ordinary e 6s 7 6 4 — 6 6 4 
London Electric... 2 .. Nil Nil 1 — 
do. do. Gpercent.Pref... 5 6 — 8 17 10 
Metropolitan - а VÀ 4 6 8 — & 800 
do. 44 per cent. Pref. 43 43 8 — 140 
Bt. James’ and Pall Mall .. 9 10 6 — 8 6 8 
South London sé © 5 5 21i — 786 
South Metropolitan Pref... 7 7 1 — 7 0 0 
Westminster Ordinary 9 8 53 —} 712 5 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. 6 6 — 612 8 
. 4o. Def. là 88/6 25 — 711 0 
Chile Telephone 8 8 — 6 3 1 
Cuba Sub. Ord. el q 7 1 — *6 18 4 
Eastern Extension .. 8 8 1 — 4 4 17 7 
Eastern Tel. Ога. .. 8 8 1 — *4 15 0 
Globe Tel. and T. Ord. 1 8 16 — 4 18 6 
do. do. Pref. 6 6 10 — i 600 
Great Northern Tel. 23 22 — 8 6 0 
Indo-European А ; 18 18 — 618 4 
Marconi ai T ne 20 25 3}gxr — # 6 7 0 
Oriental Telephone Ord. . 15 10 2775 — 4141 
United R. Plate Tel. a Y 8 8 71 — £d 65 3 5 
West India and Panama .. . 18 1/8 1% i Nil 
Western Telegraph.. 8 vi — 1 *4 13 9 
Home RaiLs 
Central London Ord. Assented .. 4 4 — 6 16 9 
Metropolitan is EN 1 1} ont —4 5 6 5 
do. Distric is .. Nil Ni 204 — Nil 
Underground Electric Ordinary.. Nil Nil 2 — 1 Nil 
do. do. “А” .. Ni Nil 6/- — fid, Nil 
do. do. Income .. 4 5 81 —3 6 06 
FOREIGN Trams, &c, 
Adelaide Sup. 6 per cent. Pref. .. 6 6 — 713 
Anglo-Arg. Trams. First Pref. .. 52 Nil i + — 
do. do. 2nd Pref. .. — — 8$ — j — 
do. do. 5 Deb. . 5 5 65 —18 11310 
Brazil Tractions  .. T" T — — 61 —2 — 
Bombay Electric Pref.  .. yi R 6 1: — 490 
British Columbia Elec. Rly. Pfce. 5 5 bt — 8 8 0 
do. do. Preferrred Nil 24 49 — 5 5 3 
do. do. Deferred Ni! Nil 42h —1 Nil 
do. do. Deb. ey 4 4i 61 — 619 4 
Mexico Trains5 percent. Bonds.. Nil Nil 42) — Nil 
do. брег cent. Bonds.. Nil Nil 81 —1 Nil 
Mexican Light Common .. .. Nil Nil 25 — Nil 
do. Pref. s .. Ni Nil 25 — Nil 
do, lst Bonds. .. Ni Nil 544 — — 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. os ee 15 15 ^ — . 
British Aluminium Ога, .. 10 10 a — i 6 5 0 
British Insulated Ord. .. 25 12 д» = 611 
Callenders  .. és 099 ав 256 Б ag” = 793 
„ „61 Treff. 3 63 47 — 1 6 16 10 
Castner Kellner. La - 25 20 З + 3 4 6 8 
Crompton Ord. се 1 10 21/6 — 9.60 
Edison-Swan, '* A й = 10 12 2 8 8 6 
do. do. 5 percent. Deb. 4 5 811 sass 629 
Electric Construction n .. 10 10 11 i Ns 8 17 10 
Gen. Elec. Pref. js G B 1 — 610 0 
do. Ord. 10 10° 10/6 461, — *4 108 9 
Henley x ea "T £s 25 ш at = 1. 11 1 
do. 4% brett. 43 ah m : 6 4 2 
India-Rubber ek ne 2 lu 10 153 tł 65 th x 
Met.-Vickers Pref, ., .. i ‚+ — bby — 5 14 0 
Siemens Ord.. ч : ce Lx — 10 26/0 —1/6 7 11 0 
Telegraph Con. - d 20 20 254 2 *4 10 0 


* Dividends paid free of Income Tax, 
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THE “FUEL OF THE FUTURE" AND THE GAS COMPANIES. 


— 


IN a former article by the same author, it was shown how 
entirely erroneous and misleading was the British Com- 
mercial Gas Association's advertisement under the above 


title, inasmuch as, when the consumer used the gas for 


cooking, and the coke for heating (which manner of use is 
more. favourable to gas than any other), he was able to 
utilise, not 70 per cent. or 80 per cent. as claimed, but a bare 
14°66 per cent. of the original calorific value of the coal. 
lt is regretted that by an unfortunate-error the case as 
set out in the former article appears more in favour of the 
gas companies than it really is. It was stated that Sir 

Dugald Clerk gave the efficiency of conversion as 25 per 
cent., and that for every 100 3B.TH.U. employed at the gas 
works, $°4 could be applied in the oven. Just previous to 
this, he stated that if all the heat used for generation, &c., 
‘were debited to gas, and «the coal entirely converted into 
gas leaving no residue of coke or tar, its efficiency of con- 
version would be 46 per cent., and it is on this figure that 
he is working. Therefore, the 100 B. TH. U. at the gas 
works became 46 B.TH.U. delivered to the consumer, and of 
these only 3:4 are really used in the oven. 

. Consequently, the oven efficiency = 8°4 x 100/46 = 
7˙4 per cent. 

Taking also his figure for boiling (22:5 B. H. U. actually 
utilised out of each 100 at the gas works), then the 
boiling ring efficiency = 22:5 x 100/46 = 49 per cent. 

From this we see that gas, when used for cooking, has 
an overall efficiency of only 28:2 per cent. 

Allowing for this correction as regards the gas efficiency, 
the 70 or 80 per cent. dwindles to 18:77 per cent., instead 
of 14°66 per cent. as erroneously stated in the former 
article. | pa 

In only one case were figures of Sir Dugald Clerk used, 
and then not with any idea of refuting them. However, as 
that gentleman repeated his lecture of March last practi- 
cally verbatim to the British Commercial Gas Association 
at its recent meeting, it is time that some statement were 
produced for the benefit of those who, well knowing the 
figures to be untrue, are withont the time, or, perhaps, the 
special knowledge, necessary to disprove them. 

The original lecture is most cleverly planned, so that 
those with no technical knowledge are led to believe that by 
the use of gas only half as much coal is destroyed as is the 
case when electricity is used. "Those with slight technical 
knowledge, who were hoping to find the figures wherewith 
to check Sir Dugald's results, sought them in vain, for 
although he practically admitted early in the lecture that 
even with such a low electrical efficiency as 8:5 per cent., 
gas for lighting purposes required over one and a-half times 
as much coal as electricity, he made no use of the figures, 
but proceeded to deal with a number of problematical 
pointe regarding the future manufacture of gas. Sir Dugald 
next proceeded to state that on the present basis of manu- 
facture, electricity uses 2°65 times more coal than gas uses, 
the comparison as regards lighting being arrived at by 
averaging the amount of gas burnt with upright and 
inverted burners respectively, and comparing this with the 
electricity consumed by the one-watt lamp. He followed 
on with the further dubious statement that the inverted 
burner wil| come into universal use in gas lighting of the 
future, while the one-watt electric lamp will also become 
practically so. 

It is surprising that one with the scientific knowledge of 
Sir Dugald Clerk can continually reiterate facts which have 
no real bearing on the case. In the case of one of less 
eminence it would, of course, be easy to say that opinions 
depend on the pocket, but in this case no such suggestion 
can be entertained, and we are left with the puzzle of how 
a man with such knowledge can have so absorbed the B.C.G.A. 
outlook as to have forgotten what he must have learnt as a 
boy. As has frequently been pointed out, the thermal 
efficiency of conversion has nothing to do with the matter, 
or, at least, is so remotely connected therewith as to be of 
no moment. The gas system might be likened to a man 


By B. L. KLEMENS. 


pouring water from a jug. If a two-quart jug. full to the 
brim, represented the original heat in the coal, the heat in 
the resultant gas would be represented by a full pint jug, the 
other three pints having been spilled, and this one pint 
represents the gas as it is in the gasholder. When the con- 
sumer comes to use it, he is supplied with a pint pot which 
is pierced with holes from the rim downwards for two- 
thirds of its depth, and into this the pint jug is emptied. 
According to the gas companies, the consumer then has a 
pint of water. A milkman who measured our milk in this 
fashion would make himself decidedly unpopular. - 

The whole campaign of the gas companies is one of 
misrepresentation and suppression of vital facts. 

Taking an average for the whole country, Sir Dugald 
states the coal consumption per unit of electricity as being 
3°47 lb. per unit. Working on this average, he suggests 
that it is impossible for the super-stations under the Govern- 
ment Bill to attain an efficiency of 20 per cent., because 
that is 2°3 times the present average; he does not mention, 
however, that the greater the output of the station the 
greater is the efficiency ; for instance, there are 350 stations, 
with an output of 6 million units each, which require 
4:82 lb. of coal per unit, while 40 stations, with an output 
of over 50 million units each, only require 2°57 lb. per 
unit. | 

This clearly proves that the efficiency increases as the 
output increases, a fact which Sir Dugald leaves out of his 
reckoning. | 

The suppression of vital facts is, of course, best illustrated 
in that neither Sir Dugald Clerk nor anyone else connected 
with the British Commercial Gas Association has ever 
mentioned that of the heat value contained in gas, only a 
small proportion is usable, as was illustrated by the jug of 
water analogy. | 

In the lecture to the Royal Society of Arts, the applica- 
tion of gas is given as being :—55 per cent. for heating, 
35 per cent. for lighting, 10 per cent. for motive power. 

Figures regarding the efficiency of gas engines are so 
variable and unreliable that it is fairer to the gas com- 
panies to consider that all gas generated is used for lighting 
or heating. 

The proportions would then be:—60 per cent. for 
heating, 40 per cent. lighting. 

That is, out of 80,000 cb. ft. generated by the destruc- 
tion of 2 tons of coal, there would be used :—18,000 cb. ft. 
for heating, 12,000 cb. ft. for lighting. 15,000 cb. ft. of 
gas represent 5,640,000 B. TH. U., but, as we see from the 
Gas Co.’s own figures, only 28:2 per cent. of this can be 
used. So that the net amount of heat actually and usefully 
employed is 2,436,480 B. TH. u. 

Electricity can be used for cooking and heating purposes 
with an average efficiency of 90 per cent., so that this 
amount of work could be done by electricity equal to 
2,707,200 B. H. U. instead of the gas equivalent of 
8,640,000 B.TH.U. | 

As regards lighting, the inverted gas mantle requires 
47 B. TH. U. at the gasworks per candle-hour, while the 
upright requires 82 B.TH.U. per candle-hour. If we accept 
Sir Dugald Clerk’s statement that about half of each type 
are used, and that the efficiency of conversion is 46 per 
cent., we find that we require gas equal to— 


0:46 x 129/2 B.TH.U. per candle-hour, 
and that 12,000 cb. ft. of gas would yield— - 
12,000 x 480 x 100 x 2/129 x 46 


candle-hours == 194,185:5 candle-hours. : 


He also gives 54 B. TH. U. as the energy necessary at the 
electricity works per candle-hour to run a one-watt lamp, 
and 31 B. TH. U for a so-called half-watt, and the efficiency 
of conversion as 8'5 per cent. 

Taking the average for the two types of lamps, as he did 
in the case of the two different gas burners, 85/2 B.TH.U. 
are required at the works per candle-hour, or, at a conver- 
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sion efficiency of 8:5 per cent., electricity equal to 85 x 8°5/ 
100 x 2 B.TH.U. = 8°6125 B.TH.U. per candle-hour. 

This figure cannot be accepted, however, for the one- 
watt lamp only consumes one watt per candle-hour, and, 
unfortunately for Sir Dugald Clerk, the watt, unlike a 
cubic foot of gas, has a fixed heat equivalent, depending on 
natural laws, and not variable by statute or Orders in 
Council. The equivalent of one watt for one hour is 
8'412 B.TH.U., and at a conversion efficiency of 8°5 per 
cent. this would mean 40 B. TH. v. per candle-hour at the 
electricity works. If it is assumed that the so-called half- 
watt lamp, which usually consumes about 0°66 watt per 
candle-hour, actually takes 0°75 watt, the average per 
candle-hour would be 2°985 k. TH. U., and 194,135°5 candle- 
hours (the yield of 12,000 cb. ft. of gas), would be given 
by electricity equivalent to 194,185'5 x 2°985 B. TH. U. = 
579,495 B. TH. U. 

Allowing the Gas Co. to deduct the total heat value of 
the coke products (6,600,000 B. TH. u.) and tar products 
(2,912,000 B. TH. U.), the manufacture of 30, 000 cb. ft. of 
gas has in vol ved the total destruction of 58,240,000 B. TH. U. 
(the calorific value of 2 tons of coal), less the sum of the 
coke and tar products, 9,512,000 B. TH. U., i. e., the actual 
net destruction of coal equivalent to 48,728,000 B. TH. U. 

On the other hand, it has been shown that electricity, to 
produce the same result, requires :— 


For lighting ... 955 .. 519,495 n. TH. U. 
For heating foe *. 2,707,200 „, 

Total passing through works“ 

meters ee . . . 3,286,695 " 


and on the basis of a 20 per cent. conversion efficiency, this 
represents the destruction of coal at the electricity works 
equal to— 


3,286,695 = 16,438,475 B.TH.U. 


Before converting these figures into lb. of coal for the 
purpose of comparison, it is as well to premise that 
although for this purpose both systems will have to be 
gupposed to use coal of the same thermal value, electricity 
can use a much lower grade than the gas works, and, indeed, 
coal that might otherwise be mere waste. For this reason 
alone, the electricity supply stations are of immense value 
to the nation. 

The gas companies require coal of a calorific value of 
not less than 13,000 k. TH.. per lb., so that they must 
totally destroy 


48,728,000/13,000 = 3,748 Ib. of coal. 


The electricity super-stations which Sir Dugald Clerk 
says will use nearly twice as much coal to do the same 
amount of work as that done by the gasworks, would, in 
fact, only require 


16,433,475/18,000 = 1,264 lb. of coal, 


or about one-third of that required for the gas system. 

It can now be seen that gas, far from being 3°8 times 
more efficient than electricity, is actually only 33 per cent. 
efficient as compared with electricity. That is, if gas is 
to take the place of electricity for lighting and heating, 
our national coal supply will disappear nearly three times 
as quickly as if electricity alone were used. 

Even though the 20 per cent. conversion efficiency esti- 
mated by the Government advisers is not actually attained, 
the use of electricity with only 10 per cent. conversion 
efficiency would still be one-and-a-half times more economical 
than gas from the national point of view. 


ES GENES 


Canal Traffic. Negotiations are proceeding between the 
Hull dock authorities and the Sheffield Corporation Development 
Department with a view to reorganising the South Yorkshire Canal 
system by running motor barges in conjunction with steamers, 
and so providing Sheffield iron and steel trades with ready access 
to the North-East Coast. By this scheme the railways would be 
relieved of 2,000.000 tons of merchandise per year. The promoters 
also aim at establishing in conjunction with this development a 
36-hours' motor-barge through service to Liverpool. An essential 
condition to the progress of the scheme is the liberation of the 
canal system from railway сопігої.— айу ( ‘hi onicle, 


NEW ELECTRICAL PROPOSALS FOR 
PARLIAMENT TO CONSIDER. 


Wk give below a list of the proposals that will come 
forward in the next session of Parliament. Readers 
who are desirous of obtaining further information 
will find the applications published in detail in the 
London Gazettes for November 21st, 25th, and 28th, 
and December 2nd. 


(a) Electric Light and Power. 


Abersychan (Mon.).—South Wales Elec. Power Distr. Co., 
E.L. prov. order, for Urban District of Abersychan. 

Ammanford.—Mr. W. Herbert, of Liwynon, Carnarvon.— 
E.L. prov. order for U.D. of Ammanford, parts of the 
parishes of Llandybie and Bettws in the R.D. of Llandilo- 
fawr, and of the parish of Llanedy; electricity in bulk in 
the R.D. of Llandelo-fawr, 1ЛапеПу, and Pontardawe; 
supply to railways, tramways, and canals. 

Bedwas and Machen.—U.D.C.'s E. L. prov. order. 

Blackpool Corporation.—Extension of the borough and town- 
ship to include Thornton and certain area west of the 
borough; extension of the electricity supply; construction 
of new trainways; carriage of goods and minerals on 
Blackpool and Fleetwood tramroads; motor omnibuses. 

Bristol Corporation.—Extension of area of electrical supply; 
further electrical supply provisions; construction of new 

e tramways, additional tramway provisions. 

Coventry Corporation Further powers as regards the electric 
lighting undertaking and construction of new tramways, 
motor omnibuses; provision for contribution for mainten- 
ance of streets and roads, and further tramway powers. 

Dartmoor.—New company.—The Dartmoor amd District Hydro- 
electric Supply, power to construct works in Devon for 
veneration of electricity by water power, defining area of 
supply, &c. 

Edmundson's Electricity Corporation, Ltd., &c.—Increase and 
alteration of prices to be charged by Edmundson's Elec- 
tricity Corporation, Ltd., the Urban Electric Supply Co., 
Ltd., and subsidiary companies; repeal and amendment 
of Acts and orders. E 

Gelligaer U.D.C.—Further electricity supply powers; motor 
omnibuses. 

Great Northern Railway Co.—Powers to supply and distribute 
electricity for its own use. 

Havant U.D.C.—E.L. prov. order. 

Huddersfield Corporation.—Extension of E.L. area to include 
Kirkheaton, Kirkburton, Lepton, and Meltham. 

Mynyddislwyn U. D.C. -E. L. prov. order. 

Nanty-glo, Blaina, and Brynmawr U. D.C. 's. Incorporation of 
joint board for the generation and supply of electricity in 
the urban districts of Nanty-glo, Blaina, and Brynmawr. 

North Metropolitan Electric Power Supply Co.—Additional 
capital, extension of supply to Aldenham, Hyde, Cudding- 
ton, and U.D. of Willesden; acquisition of other under- 
takings, &c. 

Panteg.—South Wales Electric Power Distribution Co., E.L. 
prov. order. 

Risca U. D. C.—E. I.. prov. order. i 

Saint Mellons.—South Wales Electric Power Distribution Co., 
E.L. prov. order to supply the parishes of Rogerstone, 
Machen Lower, Graig, Rumney, Saint Mellons, Peter- 
stone, Wenkloog, Duffryn, Muchaelstone-y-Vedw, Henllys, 
ese and Cold Kernen in the R.D. of St. Mollons 

on.). 

South Wales Electric Power Distribution Co.—Further capital 
(including further issue of prior lien debenture stock) and 
other financial powers, &c. 

Stone (StalIs.).—Stone Gas & Electricity Co., E. L. prov. order. 

Sunderland Corporation.—Power to purchase gas undertaking ; 
provisions as to supply of electricity. 

Tredegar U.D.C.—Various electricity supply powers. 


(b) Electric Tramway, Motor-'bus, and КаШеѕѕ Trolley 
Vehicles. 

Bootle Corporation.—Powers to run motor omnibuses; pro- 
visions to require bodies and persons working omnibuses 
to contribute to maintenance of streets and roads. 

Bridlington Corporation. Powers to run motor omnibuses 
within and without the borough. 

Cardiff. Corporation.—Construction of new tramways, recon- 
struction of old tramways, trailer and coupled cars, motor 
omnibus powers, further electrical provisions. 

Erith U.D.C.—Further tramway provisions; acquisition of 
tramways; motor omnibuses within and beyond the dis- 
trict. 

Folkestone Corporation.—Powers to run motor omnibuses 
wichin and without the borough. 

Gravesend, Rosherville, and Northfleet Tramways.—Prov. 
order to increase fares, &c. 

Halifax Corporation.—New tramways in the borough and the 
U.D.'s of Elland and Hebden Bridge, and the parishes of 
Blackshaw and Erringden; further tramway powers; ex- 
tension of time for construction of authorised tramways; 
power to carry minerals and goods; alteration of gauge; 
extension of area of supply; supply of electricity in bulk; 
further electrical supply powers. 
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Hastings Tramway Co.—Additional tramway powers; power 
to use overhead equipment. 

Huddersfield Corporation.—Construction of new tramways in 
Huddersfield, Fixby, and Brighouse; railways in Huddere- 
field; motor omnibuses; further tramway powers; addi- 
tional powers as regards the electricity undertaking. 

Leigh Corporation.—Power to run motor omnibuses in the 
borough and parish of Astley and certain routes in the 
U.D. of Hindley and parish of Culcheth ; additional omni- 
bus routes; leasing of the undertaking, &c. | 

London, L.C.C.—Oonstruction of new and reconstruction of 
existing tramways; street widenings, and various inciden- 
tal powers; motor omnibuses. 

London United Tramways.—Various powers, including in- 
crease of fares, notwithstanding agreements. 

Lowestoft Corporation.—Provision of trolley vehicles and over- 
head equipment; motor omnibuses within and beyond the 
borough; further provisions as to tramways, trolley 
vehicles, omnibuses, and electricity supply. 

Lytham U.D.C.—Acquisition of portion of undertaking of 
Blackpool, St. Annes, and Lytham ‘Tramways, Ltd.; tram- 
way powers; electricity powers; motor omnibuses. 

Manchester Corporation.—Extension of time for tramways 
construction, new tramways, further provisions as to the 
electricity supply undertaking. 

Merthyr Tydfil Corporation.—Power to run motor omnibuses 
within and beyond the borough. 

Metropolitan Electric Tramways, Ltd.—Various powers; ex- 
tension of time for completion of authorised tramways; 
increase of fares; completion of certain trolley vehicle 
equipinent; power to use trailers and coupled cars. 

Middlesex County Council.—Construction of new tramways 
in Edgware Road; leasing of tramways to M.E.T., Ltd.; 
further electrical supply provisions; motor omnibuses. 

Newcastle-upon-Tyne Corporation.—Construction of new tram- 
ways; additional tramway powers; motor omnibuses; ac- 
quisition of undertaking of Tyneside Tramways and Tram- 
roads Co.; contributions by motor omnibus undertakings 
within the city to cost of reconstruction and maintenance 
of roads; further provisions as to use of electricity supplied 
by Newcastle-upon-Tyne Electric Supply Co., or generated 
by Corporation. 

Nottingham Corporation.—Construction of new tramways: 
further trainway powers; motor omnibuses outside the 


city. 

Pontypridd U. D. C.— Construction of new tramways; further 
tramway powers. 

Portsmouth Corporation.— Extension of the borough to in- 
clude Cosham and Arlington; construction of new tram- 
ways; motor omnibuses; extension of area for supply of 
electricity ; and further powers with reference to electricity 
undertaking. 

Rhondda U.D.C.—Extension of time for completion of tram- 
ways; new tramways provisions; motor omnibuses. 

Risca U.D.C.—Motor omnibuses within and without the dis- 
trict. 

St. Annes-on-Sea U.D.C.—Powers to dcquire the Blackpool, 
St. Annes, and Lytham Tramways Co., Ltd.; new tram- 
ways in Lytham; run trailer cars; compulsory running 
powers over tramways of Blackpool Corporation; motor 
omnibuses; generation and supply of electricity. 

Salford Corporation.—New tramways and tramways recon- 
struction; trailers and coupled cars; motor omnibuses; 
further electricity supply provisions. 

Sheffield Corporation (two applications).—Construction of new 
tramways and incidental work; further motor omnibus 
powers; additional tramway powers. 

Southampton Corporation—New tramways; powers to run 
motor omnibuses beyond the borough. 

South Metropolitan Electric Tramways & Lighting Co., Ltd.— 
Various powers; increase of fares; power to use trailers 
and coupled cars; general and incidental provisions. 

Stoke-on-Trent Corporation.—Powers to acquire undertaking, 
&c., of the Potteries Electric Traction Co., Ltd., and train- 
way undertaking of the North Staffordshire Tramwavs 
Co., Ltd.; motor omnibuses within and without the 
borough. 

Sutton Coldfield Corporation.— Motor omnibuses within and 
without the borough, and to Walsall, Lichfield, and Tam- 
worth, &c. 

Swansea Corporation.—Motor omnibus provisions. 

Tyneside Tramways & Tramroads Co.—Powers to run motor 
omnibuses to Seaton Burn, &c.; increase of tramway fares, 


&c. 
Wallasey Corporation.—Motor omnibuses within and without 
the city ; further tramway provisions. 
Warrington Corporation.—Construction of new tramways. 
Wolverhampton Corporation.—Powers to run motor omni- 
buses; further tramway and omnibus powers. 
Wrexham.—Wrexham & District Transport Co., I.td. Further 
tramway provisions. 


(c) Railways, &c. 


Central London & Metropolitan District Railway Co.—Power 
to construct new railway to connect the C.L.R. with the 
Kensington and Richmond branch of the L. & S. W. Rail- 
way 8t Shepherd's Bush station; and various other 
powers. 


Derby.—Derwent Valley, Calver & Bakewell Railway.—New 
company to construct and work railway by electric power 
in the county of Derby. 

London Electric, Metropolitan District, City & S. London, and 
Central London Railway Co.'s.— Various powers, including 
increase of fares. 

Thames Ocean Wharf & Railway.—New company; powers to 
construct wharf railways and electric generating station, 
and to supply electrical energy; work railways by electri- 
city; arrangements with Midland and G.E.R., &c. 

Application is to be made to the Light Railway Commnis- 
sioners for the following provisional orders :— 

Brighton Corporation.—Construction of light railway in the 
county borough of Brighton, parish of Patcham, and R.D. 
of Steyning East. 

Middleton.—Middleton Electric Traction Co., Ltd.—Powers to 
increase fares and charges. 

Peterborough Electric Traction Co., Ltd.—Powers to increase 
fares and charges, &c. 
Southend-on-Sea Corporation.— Extension of the light railway. 

and other powers. 

Spen Valley & Morley Light Railway.—Yorkshire (W. D.) elec- 
tric Tramways.— Powers to increase fares and charges. 


Institution of Civil Engineers. Extension of charter; registra- 
tion of civil engineers, &c. 


CARBON ARCS FOR SEARCHLIGHTS. 


Bv C. C. PATERSON, 0.B.E., M.LE.E. ; J. W. T. WALSH, M.A. 
M. Sc., A. M. I. E. E.; A. K. TAYLOR, M. I. E. E.; AND 
W. BARNETT. 


(FROM THE NATIONAL PHYSICAL LABORATORY.) 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
, ENGINEERS.) 


(Concluded from page 713). 


The general position may be summarised aa follews :— 

A long arc, for any given carbon, whether impregnated or not, 
implies a high potential; and a short arc, a low potential. In 
order to obtain, under working conditions, a given amount of light 
from a given positive carbon, it is only necessary to pass through 
it & given current, the voltage across the aro and the aro length 
required to avoid hissing being immaterial. A positive carbon 
taking 200 amperes at 70 volts, i.e., 14 KW., will emit the same 
light as one taking 200 amperes at 100 volts, i.e., 20 KW. From 
the point of view of light emission from the positive crater, the 
extra 6 KW. are wasted. In order to ensure, however, that all but a 
very small proportion of the light directed towards the mirror 
from the positive carbon misses the negative, it is necessary for the 
arc length to exoeed a certain minimum figure (for particular 
diameters of positive and negative carbons), and to obtain carbons 
which will take the maximum current through the positive crater 
at this minimum arc length, thus securing all the light possible 
with the minimum amount of dissipation of heat at the arc. 

The above discussion leaves out of consideration any specific 
differences there may be in the light emission of different carbons, 
i. e., in the capacity of one type of carbon to give more light than 
another for a given current. 

The whole investigation shows that, for the types of carbon 
considered, there is no sensible difference either in average candle- 
power or in crater brightness for carbons of the same diameter 
run at the same current. The efficiency in candles per ampere, 
however, increases somewhat for the same current density as the 
diameter of the positive carbon is increased ; it is reasonable to 
attribute this, at least in part, to the greater relative cooling 
surface of the smaller carbons. 

The above conclusions follow from an examination of the curves. 
The large curves are for average candles plotted against current ; 
the small curves at the top of the sheets are for crater brightness in 
candles per sq. mm. plotted against current. Each curve sheet 
gives for one of the types of carbon the result of along series 
of measurements of candle-power and orater brightness at different 
values of current. The (candle-power)/(current) curve for carbon 
No. II, when burned with the Yorke electromagnetic control, has 
been taken as a convenient reference line for purposes of com- 
parison between other carbons, and this has been shown as a 
broken line on all curve sheets. For crater brightness a dotted 
reference line has been drawn by connecting two points whose 
co-ordinates are obtained thus: the abscisse are the currents 
corresponding to densities of 0'2 and 0'3 ampere per sq. mm. of 
the carbon considered, while the ordinates are the crater bright- 
nesses of the reference carbon at the same current densities. 

Each circle marked on the curves representa the mean of a 
large number of observations. 

The emission of light from the carbons was liable to vary over a 
wide range, and no reliable comparison is possible unless the mean 
of a large number of readings is taken. 

Uncoppered carbons (Nos. I to VII).—(1) Cored carbon made by 
the Sautter, Harlé Co., 20 mm. rated at 90 amperes—a relatively 
high density of 0°29 ampere per sq. mm. ‘This carbon gave 
uniformly smooth and flexible running without the use of the 
electromagnetic device. | 
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(II) Fig. 4.—Solid Army carbon (G. E. C. Apostle " grade) 22 mm., 
rated at 60 amperes per sq. mm. On the whole, good running was 
obtained ; without the electromagnetic device currents up to 100 
amperes could be taken, and with this device it waa possible to 
run up to 130 amperes. The results on this carbon have been used 
as a reference. 

(III) Cored carbon (G. E. C. Nubia” grade), 23 mm., impregnated 
with the Heape & Grylls special solution, rated at 110 amperes or a 
current density of 0'265 ampere per sq. mm. It was found to give 
good flexible burning with the electromagrfetic device. 

The efficiency of this carbon at an arc length of 20 mm. (7 per 


cent. obscuration) was 2 0 candles per watt at a current density of 


0'3 ampere per sq. mm. 

(IV) Same maker as No. I, 24 mm.; rating 75 amperes, or 0715 
ampere рег sq. mm. This also gave good burning without the 
electromagnetic device. 


with the expression for candles per ampere given above, it was 
found that the maximum candles per ampere should be obtained 
with a positive 34 mm. in diameter, taking some 250 amperes. 
This gave 124 candles per ampere, a result almost identical with 
that obtained with the 28-mm. diameter carbon at 154 amperes, 
viz., 123 candles per ampere. 

The fact that the candle-power values for each current density 
lay regularly on a system of straight lines showed that none o! 
these carbons possessed any noticeable superiority in specific light 
emission. Coppered negatives of smaller diameter could be used 
with some advantage with Nos. IV and VII, say, 12 and 18 шш. 
respectively, since this would reduce the obscuration of light. 

All the positives were uncoppered, and it was found that as the 
current density was increased beyond about 0°3 ampere per sq. mm. 
the carbons became very hot, especially the larger sizes, and began 
to disintegrate on the outer surface. For further work at high 
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FIG. 6. 


CANDLE-POWER, CRATER-BRIGHTNESS, AND CURRENT CURVES. 


(V) Fig. 5.—Navy cored carbon ("Apostle" grade) 28 mm., 
rating 110 amperes, or 018 ampere per вц. mm. This carbon ran 
very smoothly without the electromagnetic device. 

(VI) Fig. 6.—Similar to the foregoing, but 32 mm., rating 150 
amperes, or 0'186 ampere per sq. mm. This carbon did not give 
very good running, as the arc was difficult to control. 

(VII) Army solid carbon (“ Apostle” grade), 38 mm., rating 150 
amperes, or only 0'132 ampere per sq. mm. This arc was often 
difficult to control, and gave irregular results at currents above 
200 &mperes. 

Fig. 7 vives a set of curves embodying the results of the average 
candle-power tests on the uncoppered carbons. It is seen that the 
average candle-power depends only on the current and the nominal 
area of the positives, The empirical expression obtained for these 
curves is of the forme = A i + Ba + C, which gives the average 
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current densities, and to use carbons of 28-mm. diameter, there- 
fore, it was decided to have all the positives coppered. 

Coppered Сагђопх (Nos, VIII to X1112).—(VIII) Carbon of 
28 mm. diameter, same grade as No. II, but with a copper coating, 
which enabled this carbon to be run satisfactorily at a higher 
current density (up to 036 ampere per sq. mm.) than solid 
uncoppered carbons of the same grade. 

(IX) Fig. 8.—Carbon of 28 mm. diameter similar to No. VIII 
but impregnated with the special Heape х Grylls solution and 
without any coring. 

Às in the case of No. III, this carbon gave very good and flexible 
running with the electromagnetic device which was necessary to 
keep the arc from wandering. This carbon could be run with a 
very short arc and correspondingly reduced potential difference, 
though this involved an increased obscuration by the negative 
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Еге. 7.—AVERAGE CANDLES AND NOMINAL 
AREA OF UNCOPPEREPD POSITIVE OABLONS 


AT FouR CURRENT DENRITIES, Fia, 8. 


CANDLE-POWER, CRATER-BRIGHTNESS AND CURRENT CURVES. 


candle-power for any carbon in terms of the current and area, 
where i ів the current and a is the nomina] cross-sectional area of 
the positive in sq. mm. For these carbons A = 150, B = — 5, and 
с = — 2.000. 

Hence it is seen that the average number of candles per ampere 
tends to increase with the area for a given current density. 

No appreciably greater efficiency can be obtained by increasing 
the diameter of the positive beyond 23 mm. 

Further. as a result of this investigation, it was found that the 
maximum current which any uncoppered carbon could carry 
without overheating was given approximately, for the sizes used, 
by the empirical formula— 

imax = 1°82 pt 


whered was the diameter of the positive in mm. By comparing this 


e 


carbon, This carbon was also run without the electromagnetic 
device, but with the positive rotating at a uniform speed of about 
one revolution per 2 minutes while the negative was inclined at 
an angle of some 25° with the horizontal. The effect of removing 
the electromagnetic control and adding the rotating device was 
slight, as the latter kept the crater regular. 

The efficiency of this carbon was 2'0 candles per watt at а 
current density of 0'3 ampere per sq. mm. and an are length of 
26 mm. (7 per cent. obscuration). 

(X) Solid carbon, 28 mm., harder grade than No. VIII (G.E.C. 


"Nubia"). The results were similar to those obtained with the 
ne V carbons. This yrade of carbon tended to chip while 
urning. 


(XD Fig. 9.—Solid Coppered carbon, 28 mm., same as No. X 
except that it was impregmated with the special solution, There 
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was no difficulty in burning this carbon at any arc length and the 
potential difference only varied slightly with the arc length and 
current. 
. (XII) Same as No. V except that it was coppered. 

(ХПП Cored carbon 28 mm. The running was fairly good. 

The thickness of coppering on the carbons VIII to XIII was 
0'06 mm. This apparently resulted in an increase in the slope of 
the (candle-power)/( current) curves, and in shifting the intercepts 
on the axis of the current. This last was equivalent to an increase 
in the size of the carbon. It is probable that the relative irregu- 
larity of the results was due to the difficulty in maintaining а 
uniform orater at current densities exceeding 0°3 ampere per вд. 
mm. Carbon IX had the greatest efficiency in candles per watt, 
and Nos. IX and XI had the greatest flexibility of burning. At 
220 amperes the average candle-power of these six carbons did not 
differ by more than 13 per eent. from the mean. In all cases the 
negatives were of 16 mm. diameter and heavily coppered, as it 
was found that if smaller ones were used the coppering volatilised 
and the carbon gradually disintegrated and diminished in diameter 
when the current exceeded 180 amperes. 
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Fig. 10.—CurVES SHOWING PERCENTAGE OF THE TOTAL LIGHT 
WHIOH IS OBSCURED. 


At some of the shorter arc lengths employed during the course 
of the investigation, the proportion of light obscured by the tip of 
the negative carbon cannot be altogether neglected. The amount 
of this obacuration can be readily calculated. 

Neglecting small corrections, the percentage of the light 
emitted from a positive crater of diameter D which is obscured by a 
negative of diameter d at an arc length a is given by the 
formula :— 


501(D! + 4 + 4a) — „O + 44+ 4a?! — 4a D] Ji, 


The values of this expression for different sizes of negative, and 
at all arc lengths, are given in the curves of fig. 10, where all 
dimensions are expressed in terms of the diameter of the positive. 
There is one other consideration which cannot be neglected. For 
a 39-in. projector of about 16°5 in. focal leng&i, only 70 рег 
cent. of the total light from the crater falls on the mirror. All 
the obscured part of the light is within the angle embraced by the 
mirror, 80 that the effective obscuration of the useful light is 
1°4 times that given by the formula. 
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THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 


NORTH-WESTERN CENTRE. 


N Tuesday. November 15th, 1919, Mr. J. A. Robertson, 
borough electrical engineer, Salford, delivered his inaugural 
address as chairman. After referring to the struggle of the 
past five years, and to the memory of those. members who 
had fallen in the war, he urged that tney should see that 
those who returned were reinstated in civil. life without 
suffering апу disadvantaye on account of the sacrifices thev 
had made. Ile then dealt with the difficulties under which 
power stations laboured during the war, and the enormous 
increase in the use of electricity tor ordinary industrial 
purposes, which had placed it beyond all doubt as the most 
efficient, reliable, and cheapest form of power. He held that. 
the Ministry of Munitions, which had the responsibility for 
issuing permits to enable plant to be purchased, carried out 
its duties with fairness and discretion. It required the strain 
of this great war to bring the importance of cheap electricity 
supply into the region of national politics. The first actual 
step in this direction was the reading of Mr. Williams's 
paper before the Institution in the early part of 1916. This 
paper put forward bold comprehensive proposals for national 
electricity supply under a Board of Commissioners in London. 
The scheme included the erection of superstations, transmis- 
sion limes. and supplies in bulk to locai authorities over dis- 
tricts to be set up by the Commissioners. At a discussion 
on the paper in Manchester in April, 1916, Mr. Robertson sug- 
gested the linking-up of existing stations as a means of 
increasing the output from the present plant, and affording 
reliability of supply. As an outcome of the discussion a. 
committee of engineers was appointed to report on a linking- 
up scheme for Lancashire and Cheshire. It should be ex- 
plained why that scheme fell through. In preparing its 
second report. which was intended to formulate a detailed 


scheme under central control, the committee. felt that to 


make linking-up effective, a full measure of central control 


was necessary, including the erection of new stations by the 
central board. ТЬе majority of the committee felt that the 
report, to be of any value, must put forward a full scheme 
which would provide not only for linking-up, but for the 
joint ownership and control of generating stations. The 
second report was considered at a conference representing 
Jo authorities in. December, 1917, and by a majority of two 
to one (each authority having equal voting power) the local 
authorities refused to consider the latter portion of the 
engineers’ scheme dealing with the purchase of existing 
stations and the erection of new stations. | 

The decision was, he thought, unfortunate. Had it been 
otherwise, Lancashire would have had the opportunity of 
setting an example to the rest of the country by carrying 
out proposals, which were, in all essentials, identical 
with the main proposals in the Electricity Bull - now 
before Parliament. But the work of the J.inking-up Com- 
mittee was not altogether fruitless. It brought the question 
prominently before local authorities and engineers, and link- 
ing-up committees became the fashion throughout the country. 
A number of instances of voluntary linking-up had taken 
place, some of them in Lancashire. Perhaps the most inter- 
esting of these was the recent linking-up of Manchester and 
Salford. A cable had been laid of 10,000 KW. capacity at 
33,000 volts between the Moss Side sub-station of Manchester 
Corporation and the Salford generating station in Frederick 
Road. The energy was stepped up from 6,600 to 33,000 volts 
at Moss Side, and stepped down again at Frederick Road to 
6,600 volts, where the two systems were operated in parallel. 
In the meantime provision was made for a supply of 5,000 Kw. 
by Manchester to Salford, but this could be increased to the 
full capacity of the cable by installing a second set of trans- 
formers. The Salford system, in addition to operating in 
parallel with Manchester, also operated in parallel with the 
system of the Lancashire Power Co., which was connected 
to two generating stations each generating at 6,600 volts, so 
that they had a series of five linked-up stations extending 
from Manchester in the east to Wigan in the west. 

Following the reports of the Lancashire Committee, the 
Committee on Power Supply appointed by the Board of Trade 
issued its report in June of last year, and as a result the 
Electricity (Supply) Bill was now before Parlament, and 
was bound to exercise an enormous influence on future de- 
velopments. The most striking feature of the Bill was the 
enormous powers which were to be exercised by the five 
commissioners. So far the only commissioner appointed was 
the chairman-designate, and it would be a source of satisfac- 
tion to power station engineers that the choice had fallen 
upon Sir John Snell, who was not only an engineer of great 
ability and wide experience, but who possessed to an excep- 
tional degree the confidence of all parties—municipal and 
company—who were interested in electricity supply. The 
critics of the purchase terms in the case of local authorities 
contended that owing to the operation of sinking funds and 
the increase in values, the generating stations of local autho- 
rities were worth considerably more than the standard price, 
under either of the alternatives offered. The Joint Boards 
or District Boards would make & very good bargain indeed, 
but it must be remembered that local authorities were not, 
strictly speaking, trading for profit. Their proper function 
as а public authority was to ensure that a cheap and efficient 
supply of electricity was available for the community. The 
changes proposed in the Bill simply meant the transfer of 
their responsibilities and liabilities to the new authority, and 
thev would reap the benefit of cheap purchase of their station 
hy the District Board in the reduced rates charged to them 
fur bulk supphes. In the case of companies the conditions 
were somewhat different. They had invested their share- 
holders’ money in providing electricity supply under Parlia- 
mentary sanction, and it would be contrary to all our tradi- 
tions to take their generating stations from them now on 
terms less favourable than they were entitled to under exist- 
ing Acts of Parliament. It was unfortunate that a com- 
promise satisfactory to the companies could not be arrived at. 
[f the companies lost their generating stations, and wished, 
as many of them would, also to dispose of their distribution 
svstems, they would receive the original value of the whole 
undertaking, including the station, without any deduction 
for depreciation. The provisions of Clauses 7 and 12 as they 
stood appeared to be designed to drive private companies out 
of the business of electricity supply. The provision in Clause 
7, sub-section 5, that when a generating station had been 
taken over by a District Board, the board was obliged to 
supply the authority from whom it was taken with electricity 
not less in amount than could have been generated at the 
transferred station, and at a price not greater than that at 
which it could have been generated, simply bristled with 
difficulties, and struck a blow at the main purpose for which 
the Bill had been drafted. The anomaly at the present time 
in nearly all industrial districts was the difference in prices 
and rates charged by the various supply authorities. Under 
sub-section 5 the anomaly was to be continued in perpetuity. 
He trusted that the sub-section would be deleted, and thati 
the district boards would be obliged to supply energy to the 
distributing authorities over the whole of the respective elec- 
tricity districts at uniform rates. Under Clause 16 of the 
Bill the principle of public control had been established in 
cases where emes were financed with public money. In 
Clause 17 the compensation terms for deprivation of employ- 
ment had been enlarged; and would: now, he thought, be 
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accepted as gencrally satisfactory by those interested. It 


was gratifying to note that the commissioners would have 


power to make experiments with the object of improving the 
supply of electricity. "Lhere was still much investigation 
required regarding the properties of insulating materials for 
hipn-pressure cabies and generating plant, tbe corrosion of 
turbine biading, protective devices for high-tension eystems, 
switchgear to deal with pressures up to 50,000 volts, and 
many sunilar problems. 1% was likely that within the next 
five years a sum of not less than one hundred millions would 
be expended in the construction of new stations and trans- 
mission lines, and а small fraction of this amount, вау, a 
quarter of one per cent. expended immediately on research 
work, would prove a thoroughly sound investment. 

It appeared likely that the Lancashire and Cheshire area 
would be one of the first to be dealt with, and the question 
was: Would the local authorities be able to sink local јеа- 
lousies and co-operate with each other and with companies for 
the purpose of & joint scheme? It was to be hoped that on 
this occasion, and having in view the fact that it they failed 
to agree on a voluntary scheme a District Board would be 
set up in which they would be compelled to take part, they 
would take a broad view, uninfluenced by personal or local 
considerations. With regard to the merits of local generating 
stutions situated near the centre of their respective loads, as 
compared with supply from one large station on a site suitable 
for economical generation, but distant by comparison from the 
loads, at the present time engineers were more divided 
amongst theinselves as to the policy to be followed than they 
were a few years ago. It might be admitted at once that in the 
case of a local station, equipped with fairly modern plant at 
the prices obtaining prior to 1917, with natural condensing 
facilities sufficient to deal with the present load, and able 
to operate econoinically sets of 3,000 or 5,000 KW. capacity, 
it was extremely difficult to make out a case for supply from 
a superstation, say, 8 or 10 miles distant. There were a 
number of such stations in the Lancashire area which could 
show working costs that compared favourably with many 
of the larger stations now in' operation. On commercial 
grounds there appeared to be no good reason for closing down 
these stations at present in favour of a bulk supply. In 
preparing a scheme for a whole district, however, regard must 
be had not to present conditions, but to the conditions which 
might exist seven or ten years hence. They were faced in 
these industrial districts with very much greater demands 
for electricity than they had been accustomed to in the past. 
The enormous increase during the war would be more than 
maintained, they had already regained the position of Novem- 
ber, 1918, and further demands were constantly being made. 
[t was not too much to estimate that within the next five 
years the present output would be at least doubled, and if 
the national scheme fulfilled expectations, still greater in- 
creases might be looked for. The erection of a new station, 
other than a superstation, in the industrial areas, was un- 
thinkable, unless under most exceptional conditions. In the 
case of a district with ten or twelve local stations of varying 
capacity, it was probable that in three-fourths of the stations 
а bulk supply from a superstation, favourably situated, would 
show an advantage, while in the other two or three stations 
a case could be made out for local generation. If, however, 
a new superstation was required for the district, it might be 
good policy to close down the two or three efficient stations 
in addition to the eight or nine inefficient, stations, to increase 
the load factor on the superstation, and so improve the 
supply to the whole district. The two or three efficient 
stations in the group would be interconnected, and could be 
retained for standby or peak-load purposes up to the limit 
of their economical capacity. The supply of electricity could 
not be considered by itself alone. The electrification of 
railways was certain to develop enormously in the near future. 
It was of the greatest importance that the two supplies 
should be combined, and the question of centralised genera- 
tion versus local station, might in many cases be determined 
by this factor alone. Another question that could not be 
overlooked was the tendency for cities and towns to spread 
out in order to find improved housing accommodation for tho 
workers, and the advantage of the local station to-day through 
its proxunity to the load might be a diminishing factor in 
the future. There remained the deciding factor of fuel con- 
servation. A cheap and abundant supply of power could not 
be considered apart from this question. In passing, reference 
uiust be made to the repeated claims made by the gas autho- 
nities on behalf of coal carbonisation as а means to effect 
tuel economy. On this question power station engineers had 
an open mind. The urgent and primary need was for a 
supply of cheap power, and if this object. could be more 
economically achieved by 4 process of carbonisation, it would 
be welcomed by the electricity supply Industry. The gas 
engine was quite unsuited to power production on a large 
scale, while the distribution of gas over a large area for 
power purposes was not a practical proposition. The combina- 
tion of coal carbonisation with the production of power was 
à question on which further information was urgently re- 
quired. The powers of the Electricity Commissioners would 
enable them to conduct experiments on the utilisation of fuel, 
and it was probable that some of the new stations to be 
erected would employ to a limited extent carbonisation plant, 
with the obiect of gaining information and experiente. In 
the meantime it appeared certain that under the new power 
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echemes, the great bulk of power production would be ob- 
tained from stations with coal-fired boilers and turbine-driven 
generators, showing a boiler house efficiency of 80 to 8 per 
cent., and an overall therinal efticiency of 18 to 20 per cent. 
Useful information was available from the Coal Mines De- 
partment, which had summarised the monthly returns of 
power-station fuel consumptions in the United Kingdom for 
the years 1918 and 1919. 't'he summary included returns from 
438 electricity undertakings having an output of 4,745,000,000 
units, and a total fuel consumption of 7,356,000 tons, includ- 
ing 31, 000 tons of coke. The stations were grouped in four 
classes, viz. : — 

(a) Stations having an output of over 50 million units per 
annum. - 

(b) Stations having an output of between 15 million and 
30 million unita per annum. 

(c) Stations having an output of between З million and 
15 million units per annum, and P | 

(d) Stations having an output under З million units per 
annum. 

The average fuel consumption of all the stations was 3.47 lb. 
per unit generated for the year ended March, 1919. In group 
(a) the lowest fuel consumption of any station was 1.8 lb. per 
unit, representing a thermal efticiency of 18 per cent., the 
average being 2.76 lb. per unit, and the highest for any station 
3.95 lb. per unit. In group (b) the lowest fuel consumption 
of any station was 2.19 lb. per unit, representing a thermal 
efficiency of 14 per cent., the average being 3.39 lb. per 
unit, and the highest, 6.75 lb. per unit. In group (c) the 
lowest fuel consumption of any station was 2.61 lb. per unit, 
representing a therinal efliciency of 11.2 per cent., the average 
being 4.34 lb. per unit, and the highest 11.47 lb. per unit. 
In group (d), the small stations, the lowest fuel consump- 
tion was 3.72 lb. per unit, representing a thermal ейсіепсу 
of 7.2 per cent., the average being 0.95 lb., and the highest 
63.25 lb. per unit. The latter was probably a freak figure 
from & small station operating under abnormal conditions. 
Now, if the whole of the energy produced by the 438 stations 
had been generated as economically as it was at the station 
with the lowest consumption in group (a), i.e., with 18 per 
cent. thermal efficiency, the resultant saving would have 
been fully 34 million tons, or 47 per cent. of the total con- 
sumption. A possible saving of three million tons per annum, 
if capitalised at the present price of coal on a 90 years’ basis. 
would amount to no less than £90,000,000. This saving was 
calculated on the present output of electricity. Taking into 
account the certain growth in output, which could not be 
estimated ut less than double the present output five years 
hence, the saving of our capital resources would be correspond- 
ingly greater. lt was not sufficient therefore for the local 
station engineer’to show that a case could be made out for 
continuance on commercial grounds. The question must be 
looked at from a much broader point of view. Transmission 
systems consisted chiefly of materials with an indefinitely 
long life and considerable residual value. The wastage of 
coal, on the other hand. could never be recovered, and in 
wasting 16 they destroyed at once the nation's capital and 
their greatest industrial asset. The outlook for the electrical 
industry as & whole was never more promising than to-day. 
The rapid development during the war, the application of 
electricity to many industrial purposes, such as steel smelting 
and chemical processes, which were only in the speculative 
stage а few years ago, had established the future of the in- 
dustry on a thoroughly sound basis. The manufacturers of 
electrical plant and apparatus had an unrivalled opportunity. 
The whole world was waiting for their productions. The 
problem of tho moment was to increase production, so as to 
meet the needs of their own markets in the first place, and 
at the same time to re-establish their export trade, to enable 
them to pay off the heavy indebtedness arising from the 
war. There was no public body in the country to-day which 
wished to place its contracts in any country but their own. 
But if the purchaser was to lose the protection afforded by 
foreign competition, he must have some assurance that the 
prices charged were fair and reasonable, having regard to 
industrial conditions in this country, and that the plant ho 
was purchasing would be at least equal in design and per- 
formance to the best that could be obtained abroad. A 
sub-committee of the Centre had been recently formed with 
the object of bringing together the technical college authori- 
ties, manufacturers, and power-station engineers, with a view 
to providing a specialised training—technical and practical - 
for the voung engineers intending to follow power-station 
work. The District Boards and the supply authorities must 
remember, however, that if the right kind of men were to 
be attracted, the salaries paid must be adequate for the 
training they had received, and the responsibilities they had 
to undertake. | 


Service Notes.—A new Royal Warrant states that chief 
instructors at the Schools of Electric Lighting will now draw pay 
at the rate of £2 17s. 6d. with Class 5 allowances, and instructors 
at the same school will draw at the rate of £1 16s., with Claas 9 
allowances. | | 

Lieutenant W. D. Elwin. Cornwall Fortrese Engineers (Electrio 
Lights Company), has relinquished the aoting rank of captain, 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devioss and apparatus, whieh will be published 
if considered of sufficient interest. 


The Horophone. 


Among the many applications of electricity to horology pro 
duced by the SyNcHRoNoME Co., Lro., 32, Clerkenwell Road, 
Е.С. 1, our readers will recollect the Horophone," designed 
in pre-war days to receive the wireless time signals transmitted 
from the Eiffel Tower at Paris. This has now been altogether 
remodelled in the light of wartime advances in the science of 
radiotelegraphy. The. new type makes use of ‘‘ variometer "' 
tuning, thus dispensing with sliders and inefficient contacts, 
and leaving but one adjustment necessary to receive the time 
signals. 

It will be seen from the illustration, fig. 1, that the neces- 
sary instruments ure contained in a hard-wood box, the double 
headgear telephones being in a compartment on the left. 
There is a switch on the underside of the lid so arranged that, 
on closing it, the aerial is connected to earth, thereby secur- 
ing protection from lightning. 

On opening the box, the programme of Paris time signals 
is revealed, together with their codes clearly represented by 
means of two spiral diagrams. The signals are transmitted 
at 10 o'clock and 10.49 in the morning, and at 11.30 and 


Fie. 1.—TnE HOROPHONE. 


11.49 at night. It may not be generally known that this 
service has been carried on throughout the war. Its accu- 
гасу is unquestioned. 

For those who wish to listen to other transmitting stations 
and the shipping round our coasts, a small addition is provided 
called a short-wave switch; but the object of the designers 
has been to avoid complications, and to provide a simple 
instrument for the non-technical which will not readily get 
out of order, and will enable the Paris time signals to be 
casily heard on quite a small aerial. 


A Concrete Telephone Booth. 


A novel reinforced concrete structure made by the CEMENT 
GuN CONSTRUCTION Co., Chicago, is described in Electric 
Traction. It is constructed in three parts—base. barrel and 
roof—and a wooden shelf is provided for the instruments, 
whilst bushings are made in the side through which to run 
the connecting wires In order to protect the telephone from 
high voltages, the circuit is broken when the door is locked 
and automaticallv made when the door is unlocked. On the 
concrete floor a light insulated wooden floor is fixed so as to 
ensure perfect insulation. The device is illustrated in fig. 2. 


The Victory Magneto. 


At the recent Olympia Motor-cycle Show. Messrs. C. A. 
VANDERVELL & Co., LTD., Acton, London, W.3, exhibited 
new models of their light-weight magnetos running at vary- 
ing speeds as when in actual use, and also electric lighting 
sets for motor cvcles. The two new models KU and 
K.U.2, fig. 3, have been designed to replace the original 


C.A.V. magneto (models 3.U.1 and 3.U.2) on machines of 
lower H.P., where small weight and size are important con-. 
siderations. They are of the single magnet type and totally 
enclosed. These machines embody the same type of armature 
as the larger models and the С.А.У. contact-breaker, in 
which a rocking arm does not exist, since the movable plati- 
num point is mounted on a spring which is forced outwards 
when the large and loose-fitting fibre roller strikes the cam 
on the inside of the contact breaker, and is thus driven 
between the spring and the block holding the stationary 
platinum point. Yet another point worthy of note is that 
the carbon brush-holder and terminal are made in one, en- 
suring 4 secure electrical connection and quite waterproof. 
Before being screwed into the threaded portion ir the interior 


Fic. 3.—C.A.V. LIGHT-WEIGHT MAGNETO. 


of the terminal, the high-tension wire is bared and unravelleu 
for about half-an-inch and the endà are turned back over 
the insulation. These magnetos do not require oiling. The 
armature runs on ball bearings filled with а special grease, 
which will last about 4 year, taking an average of 5, 
miles running. Jo refill the ball races with this, it is neces- 
sary to remove only the bearing-box covers, before doing 
which the cQntact-breaker sleeve and contact breaker must 
be removed from the rear, and the carbon brush-holder un- 
screwed from the front bearing-box cover. Both covers can 
then be easily removed after taking out the holding screws. 
The new magneto is presented in two types, viz., for single- 
cylinder engines up to about 3 m.r., and for horizontally ор. 
posed twins of the same power. The principal features of 
previous C.A.V. models are incorporated, including the con- 
tact breaker which works without a rocker arm. All working 
parts are entirely protected from dust, nud, &c. These mag- 
netos can, it is claimed. be inimersed ір water, and will 
even -then work perfectly The lighting dynamo, although 
primarily intended for small cars, hae been found to be well 
suited for motor cycle work. and owing to the advantage of 
its being able to run at engine speed, complicated gearing 18 
done away with. The usual method of driving the dynamo 
is by means of a pullev on the engine shaft, which takes the 
place of the fixing nut. 


The '* Creda ” Fire. 


The Creda pedestal fire, manufactured by Messrs. CREDENDA 
Conpuits Co., Lro.. Chester Street, Aston, Birmingham, is а 
handy portable heater which only coneumes 600 watts. and 
can be safely féd from a lighting circuit. The adjustable 
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copper reflector is arranged to focus the heat in any required 
direction. It can also be used for heating water, milk, &c. 


Fics. 4 AND 5.—CnEDA FIRE, IN TWO POSITIONS. 


It is handsomely finished in antique copper with polished 
reflector and ebonised wooden grip, as shown 1n figs. 4 and 5. 


NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. ЅЕРТОМ-ЈОмЕЅ, O'DELUL AND 
TEPHENS (successors to W. P. Thompson & Co., of don), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


29.186. Method of controlling electric motors operating pressure pumps, 
&c." Н. P. H. ANDERSON. November 24th. 

29.207. Manufacture of filaments for electric lamps." Н. V. 
J. C. Cox N HAM, and Curtiss & Harvey. November 24th. 


A. BRISCOE, 


29,253. Electric motors." H. E. Dakin, Ltp., and Е. Н. Norris, No 
vember 24th. 

29,273. “Sparking plugs." C. Н. Hatcut. November 24th. 

29,276. “ Electric arc lamp resistance kinematographs, &c." G. К. JENSEN. 
November 24th. 

29,280. Conductor rails for electric railways, &c." Merz & McLELLAN 


November 24th. 


automatic interrupters for electric circuits." A. M. 
(Spain, March 29th, 1916.) 


and S. С. REDMAN. 
29,284. System of 
Jane. November 24th. 


29,296. ‘ Wireless receiving apparatus." C. K. Cuanpier. November 24th. 

29,300. ** Incandescent welding with electricity.” F. G. GALE. Novem- 
ber 24th. 

29,307. '' Sparking plugs." A. A. Brecker. November 24th. 

29,322. ‘* Telegraphy." Е. S. Heurtitry and Murrneap & Co. Novem- 
ber 25th. 7 

29,336. Electrically-heated articles." G. Turnock. November 25th. 

29, 339. Electric ignition, collecting, distributing and timing devices and 
systems." С. M. Turner. November 25th. 

29,392. Wireless signalling svstems."' Вкітіѕн THomson-lHlousron Co, 


(General Electric Co.) November 25th. 


29,395. ‘* Magneto-electric machines." E. A. Waisos. November 25th. 
29,404. Electric switches." V. E. Joyce and Park RoyaL ENGINEERING 
Works. November 25th. 


. 29,407. “ Surgical attachment for electric torch." M. H. DurcH. Novem- 
ber 25th. 

29,414. Electric furnaces." A. M. Ericksen. November 25th. 

29,446. '' Terminal electrical connections for sparking plugs." М. L. 
WiLLIAMS. November 26th. 

29,448. Filament for electric glow lamps." W. Cox and Р. G. Parmer. 
November 26th. 

29.453. Switchgear for electric motors.“ Р. S. Brook and J. A. Hirst. 
November 26th. 

29,468. ‘‘ Induction coils." А. W. SHARMAN. November 26th. 

29,473. Electcicallv-heated flat irons." V. S. NEEDHAM. November 26th. 

29,480. “ Heating, ventilating, and vaporising apparatus using gas, elec- 
tricity, &c.“ Е. Hewett,» November 26th. 

29,481. Electric fire and burglar alarm systems." Н. J. ANprews and R. 
Say. November 26th. 


29,515. Electric stoves.” Soc. ANON. DITE CALOR. November 26th. 
(France, November 29th, 1918.) 

29.521. Electric switches." W. F. M. Rost. November 26th. 

29.523. Automatic switching mechanism for telephone, &c., systems.” 


Automatic TELEPHONE ManuracturinG Co. (Automatic Electric Co.) Novem- 
ber 26th. ч 

29,526. *'* Separator for storage batteries.“ 
(United States, March 8th.) 


November 26th. 


A. O. Tate. 


29.527. Dynamo-electric machines." L. J. STEPHENSON. November 26th. 
(United States, October 10th, 1918.) 

29,528. Dynamoelectric machines." L. J. STEPHENSON. November 26th. 
(United States, Muy loth.) 

29,531. Combined motor-car bonnet lock and magneto switch." P. E. 
MOoNKHOUSE. November 26th. 

29,532. “ Sparking plugs Макмоч CHrcaco. Co. November 28th. (United 
States, December 161һ, 1918 

29.338. Electrically-driven motor vehicles." A. Decorat. November 26th. 


(France, November 27th, 1918) 


29,547. Electric condensers.” W. E. Barser. November 27th. 

29.581. Electrically-heated  soldering-iron." W. H. Browninc. Novem- 
ber 27th. 

29.585. Dynamo-electrte machinery.“ M. Warker. November 27th. 
29,617. “Signalling circuits," Western Exectric Co. (Western Electric 
Co} November 271th. 


20 696 . * Electiic and other light fittings." A. Маги and Н. R! HARDIE. 


a» > 
November 27th. 


29,672. '' Magneto motors." D. Suchuostawer. November 28th. 

29.678. Dynamvo-electric machines, D. SucHOSTAWER. November Wth. 

29,683. ©“ Electric motors." T. ZwrtGRORCK. November 28th. 

29,690. *'' Electric relays.” W. Н. GRINSTED and E. A. Prtrrnory and 
SIEMENS Bros. & Co. November 28th. 

29.691. Electric bell pushes or contact makers." К. S. McLarex. No- 
vember 28th. 

29,706. ''Arc lamps for searchlights or projectors." C. B. Bux DON. 


(Siemens-Schuckertwerke.) November 28th. 


29,719. ** Sparking plugs." Н. О. CoorrR. November 28th. 

29,722. ©“ Reflectors for electric light fittings.” Н. G. SrRoaArEs. Novem- 
ber 28th. ' | 

29,723. '' Electric discharge apparatus." WesteRN EAActx Co. (Western 
Electric Co.) November 28th. 

29,740. '' Automatic ог semi-automatic telephone systems." AUTOMATIC 


TELEPHONE MantracruriInG Co. November 28th. (United States, March 13th.) 


29.746. Electrical heating apparatus." A. VERDINI. November 28th. 

29.772. Electric connector plate for ceiling-ros's, &c." S. S. Віко. No- 
vember 29th. ' 

29.783. Insulating and anchoring device for electric lamp holders, &с.” B. 
Drakix. November 29th. 


29,801. ‘* Process for manufacture of metallic plates by electro- deposition. 
S. O. Cowrer-Cores. November 29th. 

29,813. Telephone systems." AUTOMATIC TELEPHONE MANUFACTURING Co. 
and С. W. Е. ухх. November 29th. 


29,816. ©“ Electrically-actuated mechanism for producing sliding or rotary 
motion." E. N. Bray, November 29th. 

29.820. Controlling mechanism for electric circuits," British THOMSON- 
Houston Co. (General Electric Co.) November 29th. 

29,826. '' Electric control gear for dynamo-electric machines.” R. Н. Bar- 
воск and J. R. Warton. November 29th. 

29,836. '' Electric tramway cars," D. К. Окоммохо. November 29th. 
29.847. Process for obtaining hard springy copper by electro-deposition.”’ 


S. O. CowrER-CoLEks. November 29th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 
16,138. WIRELESS SIGNALLING SYSTEMS. British  Thomson-Houston Co.“ 
(General Electric Co.) October 4th, 1918. (134,585.) 


17,504. ELECiRIC SWITCHES ESPECIALLY SUITABLE FOR USE IN WIRELESS SIGNAL- 
Linc. M. D. Scott and P. P. Eckersley. October 26th, 1918. (Cognate appli- 
cation 18,070/18.) (134,590.) 

18,051. DYNAMO-ELECTRIC MACHINES. H. F. Joel. November 4th, 1918. 
(134,609. 

18,108. AERONAUTICAL DYNiMOS. С. E. Mortley. November 5th, 1918. 


(134,614.) 
18,209. DYNAMO-ELECTRIC MACHINES. Р. 
Co. November 6th, 1918. (134,620.) 
18,233. APPARATUS FOR TRANSMITTING AND INDICATING SIGNALS AND THE LIKE. 


A. H. Mossay and Enclosed Motor 


J. D. Lynch. November 7th, 1918. (134,621.) 
18,500. ELECTRIC HEATERS. А. H. Green. November 12th, 1918. (134,632.) 


18,502. ADAPrER OR CONNECTOR FOR ELECTRIC WIRES. V. E. Joyce and Park 
Royal Engineering Works. November 12th, 1918. (134,633.) 

18,514. SOUND-PRODUCERS APPLICABLE TO SUBMARINE SIGNALLING AND THE LIKE. 
T. G. Wrightson and J. M. Ringquist and Head, Wrightson & Co. Novem- 


ber 12th, 1918. (Patent of addition not granted.) (134,634.) 

18,661. ELECTRIC HEATINC DEVICES. Н. Н. Berry and J. W. Reid. Novem- 
ber lach, 1918. (134,639.) 

18,669. CHAIRS FOR THE ELECTRO-MAGNETIC TREATMENT OF THE HUMAN BODY. J. 
Krauer. November l4th, 1918. (134,640.) 


18,745. ELECTRICALLY-OPERATED DIAPHRAGM VIBRATORS, PARTICULARLY APPLICABLE 
FOR SIGNALLING DEVICES IN FACTORIES AND LIKE PLACES. C. Б. Harlow. Novem- 
ber 21st, 1917.  (124,914.) 


19,195. SYSTEM OF WIRELESS DIRECTION FINDING. N. P. Hinton and Radio 
Communiaticon Co. November 22nd, 1918. (Cognate application No. 
12,373/19.) (134,644.) 

19,399. ELECIRIC INCANDESCENT LAMPS. Н. Ozaki. November 25th, 1918. 
(134,648. ) 

20,773. Optornones. A. Barr, W. Stroud and E. E. F'D. Albe. Decem- 


ber 13th, 1918. (134,675.) 


21,309. HIGH-1ENSION INSULATORS. Н. Wade. (Fabbrica Isolatori Livorno.) 
December 19th, 1918. (134,680.) 
21,766. ELECTRIC IGNITION APPARATUS FOR INTERNAL-COMBUSIION ENGINES. J. 


December 30th, 1918. (134,689.) 


A919. 
93. FIRE-BAR OR HEATING ELEMENT DERIVING ITS HEATING ABILITY FROM ELEC- 


Beavan. 


TRICAL ENERGY. Н. Summers, W. D. Summers and L. Summers. January 
And, 1919. (134,691.) 

2.438. METHOD OF DRIVING MAGNETO ON INTERNAL-COMBUSTION ENGINES. ©. J. 
Rackham. January 3151, 1919. (134,712.) 

3,664. SpaRKING PLUGS. W. W. Simpson. February 14th, 1919. (184,733.) 

4,286. METHOD ОР AND APPARATUS FOR CONTROLLING ELECTRICAL ENERGY IN 
SIGNALLING SYSTEMS AND THE LIKE. C. D. Ehret. February 20th, 1919. 


(134,725.) 

6.125. MAGNETO GENERATORS. M. 
12th, 1919. (134,739.) 

10,140. PULL SOCKET ELECTRIC SWITCHES. 


H. Goldstone and H. O. Farrell. March 


E. H. van Loon. April 23rd, 1919. 


(134,760.) 

13,739. TELEPHONE AND TELEGRAPH SYSTEMS, Automatic Telephone Manufac- 
turing Co. (Automatic Electric Co.) May 30th, 1919. (134,780.) 

14,225. AUTOMATIC OR SEMI-AUTOMATIC TELEPHONE SYSTEMS. Automatic Tele- 


phone Manufacturing Co. October 23rd, 1918. (134,193.) 

19.724. CABLE OUTLETS OF MAGNETO-ELECTRIC IGNITION MACHINES FOK INTERNAL} 
COMBUSTION ENGINES. Scintilla. October Ist, 1918. (133,291.) 

21,392. RAILWAY TRAFFIC CONTROLLING SYSTEMS. McKenzie, 
Westinghouse Power Signal Co. March 4th, 1918. (Divided application on 
9370/19.) (131,923.) 

25.758. ELECTRIC switcHes. ] 
1948. (Divided application on 16.054 18) 


B. Tucker and J. A. Crabtree 
(134,809 ) 


— 


Neon Gas.—In Nature, Mr. F. W. Aston announces the 
discovery that atmospherio neon consists of a mixture of two 
isotopes of atomic weights 20 and 22. The discovery was made by 
Lhe uss of a new method of posilive:ray analysis, | | 
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THE ELECTRICITY SUPPLY BILL. 
IN view of the alteration to the Bill in the House of 
Lords, on Tuesday, and the sudden curtailment of the 
career of the District Boards, one is reminded of the old 
rhyme— 

If I was so soon to be done for, 

I I wonder what I was begun for. 


The District. Boards have throughout the course of the 
Bill, from the very beginning, been the focus of discord. 
If the District Boards and the ancillary propositions had 
been left out of the Bill, or cut out at the beginning, the 
labours of Standing Committee B would have been cut 
down almost to afew days. The fact that the District Boards 
were the foundation of the scheme necessarily influenced 
everything else in the Bill, both as regards additions and 
omissions. 

The important political 11 of the alteration is 
that private enterprise, which had been hamstrung by the 
terms of compulsory purchase, is now restored to its original 
status. Both companies and municipalities are once more 
on something like level terms, and are merely invited, 
instead of being compelled, to enter into combination 
and reorganisation as “ Joint Electricity Authorities.” If 
they are unable or (more probably) ш to do so— 
well, they won’t do it. 

As we pointed out last week, it was open to them to do 
this while the District Board Clauses remained in the Bill, 
and the fact that failure to form a satisfactory Joint Elec- 
tricity Authority involved the creation of a District Board 
with over-riding powers was a most powerful incentive to 
both parties to enter into such an arrangement. The 
District Board always loomed in the background as a sinister 
and incalculable factor. Now that the ghost is laid, we can 
only hope that both municipalities and companies will, for 


. the credit of the industry, bestir themselves to put forward 


adequate schemes of co-operative reorganisation as quickly 
as possible, though past experience renders that hope some- 
what forlorn, as Mr. Robertson’s remarks in his recent 
I. E. E. address, for example, clearly indicate. 

The companies are to be congratulated on having won a 
striking victory in the last ditch—a victory which surely 


` transcends their most optimistic dreams, and which, we 


understand, was largely due to the efforts of Mr. H. B. 
Renwick, chairman of the Provincial Electric Supply 
Committee. That the “standard price" was grossly 
unjust to their shareholders was undeniable, and even 
their enemies will hardly mourn ite disappearance 
from the Bill; it was adopted by the Standing Com- 
mittee under circumstances which were, to say the 
least, unsatisfactory. On this score, those who voiced 
the companies’ interests in the Committee Room have 
little ground for self-congratulation. If, however, electric 
supply undertakings do not wake up all round, and 
are not inspired to put forward some workable scheme, and 
the Government cannot get anything done without further 
compulsory legislation, the industry will deserve any fate 
it gets. 

Writing while the Lords are e sitting in Committee on the 
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Bill, we are not in a position to discuss its final form in 
detail, or to forecast with confidence its probable effect on 
the supply industry; but it seems certain that, shorn of 
their compulsory powers, the Board of Electricity Com- 
missioners will be reduced to that **nerveless figure-head ” 
so much desired by the reactionary party, a mere advisory 
board, so far as existing undertakings are concerned. In 
one respect, only will the Commissioners have a free hand— 
namely, in the erection of super-stations where they аге 
urgently required. "They will also exercise the functions 
of the Board of Trade under the Electric Lighting Acte. 
The surprising evolution of the Government, which has 
been wittily described, according to the Parliamentary 
correspondent of The Times, as a volte face, was doubtless 
due to the impending close of the session, which left no 
time for parley ; by thus surrendering features of the Bill 
which had been described by its representatives as indis- 
pengable, it has reduced the proceedings to a farce indeed. 

As we go to press, we learn that the Government at 
present proposes to reintroduce, early next Session, those 
parts of the measure that have been thrown overboard. 
Whether it will carry out this intention remains to be 
seen. We have our doubts. ` 


—€————— — HÀ 


THE ENCOURAGEMENT OF 
PRODUCTION. 


Every age has its catchword. Just as “ efficiency” and 
„progress in earlier days were set up as desirable ends for 
which to strive, 80 to-day ** production " is regarded as the 
open sesame to the millennium. The evolution of a 
catchword has ite origin in the desire to give, or to obtain, 
better service. We like to believe that everyone is anxious 
to give the best service of which he or she is capable, and 
constantly to improve upon the standard. It is also 
perfectly certain that everyone desires to be able to 
command the best service, and to have the standard con- 
stantly improved; and since service cannot be obtained 
unless service, or its equivalent, is rendered in return, there 
is an ever-present need and opportunity for progress and 
for increased efficiency. 

Plenty is a necessary corollary of peace. The war being 
now a thing of the past, the scarcity which was bound to 
exist in war-time, ought to disappear. Hence the needs of 
the present age have to be expressed as а need for one thing 
—increased production. The necessity for a much greater 
supply of commodities of every kind, with the consequent 
cheapness and encouragement of demand which would 
follow, is obvious to most people, and the fallacy involved 
in the policy of restriction of output must, one would 
think, be at least equally obvious—not least so to those 
who advocate its practice. 

It will generally be found, however, that when there 
are two sides to the question, a fallacy or wrong policy en 
one side is the complement, or counterpoise, of some corres- 
ponding wrong policy on the other side. Two wrongs do 
not make a right, but an attempt by one opponent to harm 
another usually brings the appropriate retaliation. 

Applying this principle in the case of restriction of 
output, the corresponding error on the other side is not far 
to seek ; it is the restriction of reward. This may be mani- 
fested by the cutting of the piece-rates of manual workers, 


by the imposition of a limit to the possible earnings of 
salesmen, by a flat-footed declaration that no man is worth. 


more than л pounds a year, or in a number of other ways, 
all bringing about the same result. Until this attitude on 
the part of the employer is eradicated, and every attempt at 


of output. 


a standardisation of remuneration at a definite level is 
abandoned, it will be useless to expect the worker, whatever 
his rank, status, or office, to accept the wages to which he 
knows he is justly entitled, while still placing complete 
reliance on the integrity of his employer. It is wrong, 
absurdly wrong, to decree that any particular class of 
worker shall be hovering continually around the poverty 
line, and frequently dropping below it ; but this wrong is 
only one manifestation of the most serious error it is 
possible for mankind to commit. That error is, to attempt 
to obstruct the path of progress. All profess to desire progress, 
and if pressed to define their meaning, will probably give 
an answer to the effect that the whole world is progressing 
by reason of scientific discovery, the spread of Christian 
teaching and practice as to the relations between man and 
man, nation and nation, and that progress in this sense is 
eminently desirable. Quite so; no sane person would 
wish to dispute it. But the progress of the world is the 
progress of nations, and the progress of the nation means, if 
it means anything at all, the progress of the individuals 
composing the nation. And it means the progress of all 
those individuals—not some of them, not merely a chasen 
few, but all, from top to bottom. How fatuous, then, is 
the attempt to say to this or that group, this or that class 
of worker: Thus far shalt thou go, and no farther ! " 

The joint control of industry is one of the most 
prominently discussed subjects of the day. The proper 
apportionment of the profits arising out of industry is 
closely associated with this problem of control. There is a 
considerable degree of concurrence of thought, except from 
extremists on either side, that the worker must share in the 
control and direction of, and the reward resulting from, 
industry. The main question of the moment, then, 
becomes: How is this to be effected? 

The Higher Production Council has recently issued a 
pamphlet descriptive of a scheme which has been tried, 
apparently with considerable success, at the works of 
Messrs. Priestman Bros., Ltd. Briefly, the scheme 
endeavours to give every employé an interest in the increase 
A standard is first determined, based upon tbe 
average of previous пора over an agreed регі The 
method of calculating the output is also agreed—in the 
case under notice it is plain tonnage. The rate of 
remuneration of all the persons employed is presumed to be 
standard for the standard output. If the standard output 
increases by, say, 20 per cent., every individual employed 
receives for the next four (weekly) pay days an addition of 
20 per cent. to his or her standard wages. The scheme is 
stated to have resulted in an average increased output cf 
50 per cent., with variations between 21 per cent. and 
80 per cent. If the output falls below the standard, the 
deficit must be made up in the following month before the 
excess is arrived at. 

This scheme seems to us to have much to recommend it. 
One particularly good feature about it is that the office 
staff is included. There has been in some quarters in this 
country a disposition to neglect the staff and to belittle 
their share in the result. It is, however, being driven 
home even to the more conservative minds that the propor- 
tion of staff employés to manual workers is smaller 
in this country than it is abroad, and the inference 
is inevitably to be drawn that the brainworkers of 
this country have borne more than an equitable share of 
the load. Their share in the reward has been disgracefully 
below what is right and reasonable, and for this reason we 
welcome heartily any scheme which has a tendency to 
redress this unjust state of affairs. 

It is difficult to lay down a scheme for the whole of 
industry. The Industrial Parliament, whose future seems 
to have been so foolishly jeopardised on the very threshold 
of its existence, would have to devote much time and anxious 
thought to this question, before anything of the kind could 
be devised, and even the theoretically most perfect scheme 
would prove in practice to need a great deal of adaptation 
to any given set of circnmstances. There is no difficulty at 
all, however, in the way of any individual firm trying out a 
similar plan to that described, in its own works—it would 
cost nothing to try it, and could not do any harm, while it 


might do much good. 
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The successful solution of the industrial problem will be 
best achieved by the conscientious effort of every individual 
to promote co-operative action, and to evolve a solution 
fitting the case nearest tohim. The coalescing of a number 
of successful schemes, each working well in some direction 
or another, is a problem of an entirely different kind from the 
evolution of a cut-and-dried project intended to cover all 
the ground. | 


THE paper on this subject which 
Captain J. M. Scott Maxwell read before 
the Institution of Electrical Engineers, 
last week, was not only timely and necessary, it was also 
ably conceived and handled with a breadth of view and 
human sympathy which do credit to the author, whose 
enthusiasm, moreover, shines forth on every page. So 


Scientific 
Management. 


many and so gross misconceptions surround the subject in 


this country that a clear and well-informed account of ite 
true significance and aims was urgently required, and we 
trust that Captain Maxwell’s essay will receive the widest 
possible circulation amongst all classes, not only of the 
engineering industries, but also of the public in general ; 
it carries a message to everyone, from the Prime Minister to 
the labourer, but, above all, to those engaged in every 
branch of industry. Mr. Atkinson stated that some had 
raised objection to the reading of the paper on the ground 
that it dealt with a political" matter, and therefore was 
not suitable for discussion by the Institution; when will 
that “ King Charles’s head " be finally buried? There is 
no subject of more pressing interest to the members of the 
Institution and of the nation at large than that of increased 
production; the Institution lives on industry, and the 
keenness of the members to take in the discussion 
amply justified the author's belief that it was an appropriate 
matter for debate. We are pleased to know that the paper 
Xm come before several other Centres of the Institution 
also. 

We have in recent months devoted many pages to the 

uestions dealt with by the author, regarding them as of 
the first importance to our readers in these days, when 
every endeavour should be made to extract the utmost output 
from human effort. We do not hold that the utmost effort 
should necessarily be extracted from human labour—far 
from it; that is a totally different thing, though many 
seem to be unaware of the fact. The point that we would 
emphasise, in agreement with the author, is that waste of 
all kinds should be eliminated—waste of effort in particular. 
As Captain Maxwell shows, and as numerous writers have 
shown before him, scientific management is directed to that 
end, and tends to reduce human effort whilst greatly 
increasing output. 

The author advocates the adoption of scientific principles 
throughout the organisation of the State—a very desirable 
reform ; but we fear it will be long before that aspiration 
will be realised. The dead hand of an obsolete system of 
training for State administration lies too heavily on the 
heart of the nation to permit of any speedy change of that 
nature. The traditions of Oxford and the public schools, 
which know not science, but worship the god of things that 
have been, oppose a formidable barrier to the path of scientific 
progress, and our'governing classes are always а generation 
behind the times. 


IT would be interesting to learn who 
are the foreign purchasers -of German 
machinery who are referred to in the 
annual report of the Berlin A. E. G. for 1918-19. As will 
be seen from the abstract of the report given in another 
column, the directors state that the demand for the com- 
pany's products on the part of neutral countries, and of 
* hitherto hostile countries," shows that German industry 
* still enjoys its former esteem." It is comprehensible that 
so-called neutral countries are ready to accept machinery 
and plant dumped by Germany ; it is also easy to understand 
France receiving Teutonic manufactures for a time, solely 
by way of partial reparation for German evil deeds in France, 


Who are the 
Buyers ? 


and for the purpose of expediting the work of industrial 
reconstruction ; but is there anybody in his rational senses 
in Great Britain or Italy who would dream of knowingly 
buying from Germany any machinery or plant which can 
be produced in these two countries with native materials 
and native labour? If, however, there are any articles 
which we cannot turn out at home, our first duty is to 
approach Allied countries ; failing these, we onght to apply 
to neutral countries, and only as a last resource should we 
take into consideration the question of importing machinery 
and plant from a country which has been sufficiently skilful 
to keep the drenching of blood outeide it& own territories, 
at least, in so far as the West of Europe is concerned. But, 
after all, is there really anything which the Germans сап 
make which cannot be produced equally well, if not better, 
in Great Britain ? mM | 


Mn. GEoRGE WILKINSON has for many 
years made a special study of methods of 
economising heat, and has put forward 

strong views on this subject on various occasions. 
Naturally, therefore, he is deeply interested ‘in the pro- 
posals fathered by the Coal Conservation Sub-Committee, 
and supposedly embodied in the Electricity Supply Bill, with 
the object of conserving the nation’s coal. He has a big 
target for his artillery—no less than the waste of 80 per 
cent. of the heat value of the coal used to generate elec- 
tricity with the aid of steam, which must be admitted by 
all to be a deplorable proceeding—and elsewhere in this . 
issue he commences an article in which he sets forth 
the methods by which he would utilise the heat of the coal 
to better advantage. Whether the internal-combustion 
engine is a possible alternative to the steam turbine, or no, 
it is undoubtedly desirable to leave no stone unturned in the 
search for higher efficiency, and to keep in the forefront the 
urgent necessity of promoting economy of fuel. 


Fuel 
Economy. 


THE daily Press gives particulars of 
important changes in the system of 
administration of British railways, which, 
“ it is understood, the Government proposes to carry out. 
The country is to be divided into districte, and the independent 
management of the existing companies is to be replaced by 
district management. It is hoped to do away with dupli- 
cation and overlapping, and to effect improvements in 
standardisation. There is undoubtedly ample scope for 
economy in these respects, but the process of changing the 
system will involve even greater difficulties than the 
reorganisation of electricity supply, owing to the fact that 
all the railways are interconnected and interdependent. 
However, if the managers bear in mind that the public 
benefit is the first consideration, and loyally work with that 
end in view, we may look forward to valuable reforms. 

A leas welcome announcement, but one which, under 
the circumstances, was inevitable, is that the rates for the 
transport of goods will be increased by an amount of 
50 or 60 per cent. Obviously this will directly affect 
the cost of fuel for electricity supply, and the relutive cost of 
electrical transmission and transport of coal. As Mr. Pearce 
pointed out in his paper before the I.M.E.A. in June, an 
increase in the cost. of coal diminishes the advantage of 
transmission from a distant super-station, and reduces the 
distance of economical transmission. 

An important feature of the railway situation is the 
agreement which Sir Eric Geddes has made with the Trade 
Unions, by which the latter are given a share of the deter- 
mination of wages and conditions of service by representa- 
tion on a Central Board and a National Wages Board, and 
agree that no strike shall take place on account of a dispute 
until one month after the matter has been referred to the 
latter Board. The Unions are also to be represented in 
the proportion of one in four on the Advisory Committee 
dealing with the control of the railways in general. The 
significance of these changes cannot be ignored; they are 
among the first fruits of the new order of things, and we 
trust that the happiest results will ensue from these 
beginnings. 


Railway 
Rates. 
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SELF-STARTING UNITY-POWER-FACTOR SYNCHRONOUS MOTORS. 
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Ву F. A. LAUPER, A. M. I. E. E. 


THE grave disadvantages under which every elec- 
tricity. supply company has to run, when its load is 
of low power factor, is well Known, and needs no 
further comment. Mr. E. W. Dorey's article on its 
improvement is, therefore, highly welcome, and 
points out a direction in which important economies 
for both supply undertakings and consumers may be 
affected. | | 

The main reason of deplorably low power factors 
seems to be mostly due to the indiscriminate installa- 
tion of induction motors, very often running much 
below their rated output with corresponding low 
power factors or chosen for such low speeds as to 
have the same effect. As is well known, synchron- 
ous condensers, static condensers, phase advancers, 
and vibrators are in all such cases most effective, 
but also very expensive remedies. 

A better and less costly solution is, however, to 
tackle the trouble at its root. Only motors with the 
best inherent characteristics regarding power factor 
should be used. For larger sizes and slow speeds, syn- 
chronous motors, induction motors with secondary 
excitation from D.c. sources, or phase advancers 
would offer a much superior and more economical 
solution than odinary induction motors. Where 
variable speeds are required, А.С. commutator 
motors and their combinations will be employed to 
great advantage. Of all these machines the syn- 
chronous motor is the simplest and cheapest one, 
and in its modern design will find in the near future 
a field of application for most industrial drives, 
where until lately only the induction motor came 
into question. . 

Synchronous motors suffered іп the past from the 
drawback that they were very troublesome to start 
and to synchronise with the supply or when self- 
starting, possessed only a very low starting torque. 
They were always known as the most efficient 
machines, of rugged construction, capable of hand- 
ling heavy loads, and able to operate on unity or even 
leading power factor, but all these advantages were 
overshadowed by their poor starting qualities. Re- 
cent developments, however, have made the modern 
synchronous motor as easy, simple, and efficient 
in Starting as an ordinary squirrel-cage induction 
motor, without impairing its favourable inh rent 
characteristics. Wherever they have been installed 
they have given splendid service, and effected impor- 
tant savings. Already several large American supply 
companies, which have recognised the importance 
of high-power-factor operation, have ruled that they 
will allow above roo Н.Р. nothing but synchronous 
motors on ordinary loads, not requiring heavy and 
frequent starting. It is most probable that this type 
of motor will play an important role in the future 
industrial drive, and it will thus be of interest to 
analyse the different features of the synchronous 
motor more closely. 

. The synchronous motor is, in principle, an in- 
verted alternator, usually of defined pole construc- 
tion. If provided with solid poles, and the stator 
connected through an auto-transformer te the supply 
. the machine will start up readily under light load, 
. speed up, pull itself into step at synchronism, and 
run as a reaction machine. The necessary torque 
on starting is furnished by eddy currents induced 
in the pole faces. Very often, however, this type 
of machine runs only up to about half synchronous 
speed (especially when the field windings are short 
circuited), and is unable to accelerate further without 
assistance. With laminated poles the motor is just 
able to start up with twice full-load current. 

When the pole faces are provided with a squirrel- 
cage winding the motor will start up like an ordinary 


induction motor, and as such run up to a speed cor- 
responding to its rated slip. Unlike an induction 
motor, however, it will not remain running at this 
speed, but due to its defined pole construction will 
draw itself into synchronism and carry considerable 
load even without excitation while acting as a re- 
action machine. 

If the rotor of the synchronous motor is of the 
cylindrical type, it cannot be brought into step with 
the line until it is excited. The defined pole con- 
struction, However, offering paths of varying re- 
luctances to the alternating flux endeavours to put 
the field poles in a position of minimum reluctance 


‘with reference to the flux, thus pulling itself into 


step. 

The starting of synchronous motors can mos 
conveniently be studied by using the well-known 
circle-diagram. Its construction is the same as for 
the induction motor, but of course its proportions 
are different, due to the very big wattless component 
of the no-load current, and the low no-load power 
factor of these machines. 

Besides having a good starting torque, svnchron- 
ous motors must be able to run into step under con- 
siderable load, and thus require to have also a good 
pull-in torque. High starting torques, however, can 
only be attained at the expense of the pull-in torques 
by the ordinary squirrel-cage winding. It can easily 
be seen that the lower the slip speed at the pull-in 
point, the higher the required torque to pull the 
rotor into step. Thus high resistance damper-bars, 
although increasing the initial starting torque, re- 
duce the pull-in torque through their slip, i. e., lower 
speed at the pull-in point. 

Nevertheless squirrel-cage windings of different 
materials offer a handy way to vary the starting 
characteristics very materially, by designing them 
for a definite slip, corresponding to the pull-in torque 
required. Such windings will then develop maximum 
torque on different slips for different resistance 
materials, and it is obvious that the maximum torque 
will exist at standstill for a certain critical squirrel- 
cage resistance. : 

The design of the distribution of the squirrel cage 
also affects the starting performance verv much. 
If placed on a pole span of about 65 per cent., such 
as is used generally for alternators, both the starting 
and the pull-in torque will be moderate. Certain 
American firms use one or more floating bars be- 
tween the poles, thus improving somewhat the 
poorly distributed squirrel-cage winding. А better 


‘solution now adopted by most manufacturers is to 


increase the pole embrace to about 75 per cent. of 
the pole pitch. This allows a much better distribu- 
tion of the squirrel-cage winding, and reduces at 
the same time the equivalent air-gap, and with it 
the amount of necessary excitation. The extent of 
the pole span and its shape is, in the alternator. 
limited by the field leakage permissible when running 
at low lagging power factors, and by the required 
wave form. Synchronous motors for operation at 
unity and slightly leading power factors are not 
bound to the same extent to design their pole-faces 
principally to get a larger number and a much better 
placement of the slots for the damper. 

In using an ordinary alternator as a synchronous 
motor by simply supplying its pole faces with a 
damper winding, good starting features can hardlv 
be expected. Manufacturers using the same field 
pole design for both alternetors and synchronous 
motors cannot take full advantage of all the oppor- 
tunities offering better starting’ performances. The 
latest improvement in synchronous motor design is 


the use of double and triple squirrel-cage windings, 
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such as are used in the well-known '' Boucherot "' 
motors. Their function and construction are similar 
to those of compound squirrel cages. The first 


winding nearest the air-gaps is of high resistance 


and low reactance, the second winding, placed in 
slots below, is of medium resistance and reactance, 
and the last winding in the bottom slots is of low 
resistance, and since it is to be embedded deeper in 
the pole punchings, its reactance is high. According 
to the starting condition double or triple squirrel- 
cage windings will be employed, but generally the 
somewhat sinpler double one is found to be suffi- 
cient for most cases. 

At starting, the full line frequency acts on tne 
squirrel-cage windings, and the high reactance wind- 
ing will thus carry very little current. The top 
winding of low reactance but high resistance, how- 
ever, will produce a high starting torque. As the 
motor runs up to speed, the frequency of the squirrel- 
cage currents will decrease and also reduce the re- 
actances of the lower windings.  Heavier currents 
will begin to flow in those windings, first in the 
middle one, and later in the lowest squirrel cage, 
consequently the torque due to those windings will 
increase up to nearly synchronous speed, whereas 
the torque from the high resistance winding will 
quickly fall off with increased speed. | 

Just below the pull-in point, practically all the 
torque is furnished by the low resistance squirrel 
cage, and the speed will correspond to the small slip 
of this winding. The difference between this speed 
and synchronous speed being small, approximately 
of the order of 3 to 4 per cent. the synchronising 
power will exert a good pull-in torque. "E 

The torque curve of such multiple squirrel cages 
shows a pronounced dip of minimum torque, which 
lies at about 30 per cent. slip with double and at 
about 10 per cent. slip with triple squirrel cages, 
but it is usually possible to arrange the design to 
minimise this dip so as to make it of very little con- 
sequence for the successful starting of the machine. 

The provision of properly designed multiple squir- 
rel-cage windings on the pole span of synchronous 
motors will give very good starting features; such 
machines for heavy pull-in duty will start and pull 
into slips carrying a load amounting to 50 per cent. 
of full load with a k. v. A. input corresponding to 
about normal rating. Very likely in the near future 
improvements will enable us to build synchronous 
motors to start and pull in their full load with a 
K. v. A. input little exceeding normal full-load value. 

From the above it can be seen that the starting 
problem of the synchronous motor has so far been 
solved as fully to justify its wider application in the 
industrial field. 

It will be well, however, to point out at this stage 
that certain limitations to the use of synchronous 
motors cannot be overlooked. Services with extra 
heavy and numerous startings are unsuitable for 
synchronous motors. The same must be said of 
load requiring speed variations. Furthermore, syn- 
chronous motors of outputs smaller than, say, 100 
H.P. are scarcely competitive with induction motors 
of good characteristics. 

Severe starting duties can still be handled by syn- 
chronous motors, if we adopt the use of clutches, 
either of the mechanical or the magnetic type. The 
latter ones have recently been much perfected and 
have proved most satisfactory in actual service. 
They allow also the use of fly-wheel effect on heavy 
fluctuating load such as experienced with rolling 
mills, crushers, &c. The motor itself, due to its 
soft magnetic coupling, allows for a very short 
period the acting of the fly-wheel, but as the poles 
can only slide a little from their normal position 
without throwing the motor out of step, a clutch is 
always required to permit the fly-wheel to take its 
full share in carrying the load. 

Synchronous motors working under, full load will 


run at highest efficiency when operating at unity 
power factor. Although they do not supply any 
wattless currents to the line, they are correcting the 
power factor of the system while running at unity 
power factor. They can be made to supply a certain 
wattless current to the line, but for the same mech- 
anical output their rating has to be correspond- 
ingly increased. The unity-power-factor synchronous 
motor is not suitable to run economically as a con- 
denser with zero leading power factor. | 

Its field not being designed for this duty, will not 
carry the heavy field currents required for such 
operation, and the output of the machine would con- 
sequently have to be reduced. 

The methods of starting modern synchronous 
motors is comparatively simple and requires at pre- 
sent no more experienced operators than induction 
motors do.  Compensators or auto-transformers 
are used to reduce the supplied voltage, so as to 
keep the starting currents within reasonable limits. 
During starting the field circuit acts like the secon- 
dary of a transformer, and very high voltages are 
induced which may break down the insulation or be 
dangerous to the operator. This applies particu- 
larly to field coils having manv turns, such as re- 
quired for higher excitation voltages. To guard 
against this, the field system is usually during the 
starting period short circuited over a discharge re- 
sistance or broken up into sections and short cir- 
cuited. Sometimes the field is left permanently con- 
nected across the armature of its exciter; if the latter 
is direct coupled or belted to the synchronous motor, 
the excitation will build up with the motor speeding 
up, and if of sufficient strength pull the rotor into 
step with the proper polarity. It is in all cases pre- 
ferable to excite the field, while the motor is still 
on reduced voltage. This allows the rotor to slip 
back by one pole if of wrong polarity without caus- 
ing too heavy a shock. The changing over from 
reduced to full voltage should be made as quickly as 
possible, otherwise the rotor will drop back too much 
and cause a severe shock to both the machine and 
the system. | | | 

An ammeter of the D’Arsonval type in the held 
circuit will be found very useful, as it shows very 
clearly when the motor pulls into synchronism. 

Relays for changing automatically trom reduced 
to full voltage have been used for some time with 
much advantage, and probably before very long com- 
plete automatic starting devices will be put on the 
market, which will demand no skill whatever to 
start a synchronous motor in the quickest and most 
efficient manner. | 

Once the motor is connected to the line little more 
attention is required. The machines are now usually 
designed not to require a rheostat for controlling 
the field excitation, and the exciter of present-day 
construction needs little looking after. The heavy 
squirrel cages necessary for starting purposes have, 
furthermore, abolished troubles due to hunting on 
load variations (a bugbear in the past for this kind 
of machine). 

A few special points in favour of synchronous 
motors are their high overload capacity, high efh- 
ciency, and large air-gaps. . The momentary over- 
load of these motors with normal excitation is very 
great, usually several 100 per cent. of full load rat- 
ing, and they are limited in this direction more оу 
the heating of the motor than by anything else. 

The efficiencies of synchronous motors surpass 
those of corresponding induction motors in nearly 
every case by several per cent., especially at lower 
speeds. For large outputs, for which these machines 
are most suitable, every single point of increased efh- 
ciency represents an important saving, which in the 
course of a year's operation will amount to many 
hundreds of pounds. 

One of the weakest points of high-power-factor 
induction motors is their small air-gaps, which 
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through the wearing of bearings may lead to endless 
troubles if not constantly inspected and corrected. 
Synchronous motors possess three to five times 


larger air-gaps than induction motors, and troubles ' 


in this respect are practically unknown. 

From what has been said above, there appears to 
be reason to believe that unity-power-factor syn- 
chronous motors should in the near future find a very 
wide application and supersede before long ordinary 
large induction motors almost completely. The 
great importance of maintaining high power factor 
has begun to be recognised also in this country, and 
power supply authorities may be expected to do their 
utmost, particularly at this time of high wages and 
coal prices, to effect all possible economies. The 
synchronous motor will be found to be a most desir- 
able load for the supply company, helping to improve 


the existing power factor where induction motors 


would impair it still further, and acting at the same 


time as a most useful voltage regulator. From the 
user's point of view, motors of unity power factor 
will often enable him to obtain power at reduced 
rates, besides the direct saving due to their superior 
efficiencies. 

In first cost synchronous motors above 100 Н.Р. 
output and below speeds of 500 R. P. M., will generally 
compare favourably with that of corresponding in- 
duction motors. However, these motors have been 
up to now regarded as more or less special machines 
by their manufacturers, and there seems every prob- 
ability that with their introduction into the industry 
their prices could be reduced considerably, their 
construction being comparatively simple and their 
weights less than those of other machines. 


NATIONAL ELECTRICITY SUPPLY AND FUEL ECONOMY. 


By GEORGE WILKINSON, of Harrogate. 


THE report on '' South Yorkshire Electric Power 
Supply, and the meagre details which have already 
appeared in the Press regarding the Nottingham- 
snire super-station scheme, put us into possession 
of the leading principles upon which the Govern- 
ment experts are setting out to achieve the desirable 
end of cheap and ample electric power for all. 

The object is a worthy and urgent one, but the 
methods proposed for its achievement call into play 
serious misgivings in the minds of many engineers 
who have devoted their best days to the problems 
of electricity supply and kindred subjects. 

At this critical juncture of our national life some 
of the questions which arise and clamour for a con- 
vincing answer in the affirmative, are as follows: 
Is the policy revealed in these epoch-making schemes 
one which can be justified in the light of present-dav 
knowledge? Are the schemes on lines which will 
prove themselvés sound at the end of, say, five years, 
when the immense capital involved is either already 
expended or irretrievably pledged? Are the methods 
such as can be commended having in view the neces- 
sity of conserving our great national asset, to wit, 
coal? Such questions—and they are important and 
far reaching—find no satisfactory answer so far as 
these huge Midland schemes are concerned. 

Some problems involved in the economic distri- 
bution. of so large an amount of electrical energy 
from one or two centres over so wide an area of 
country are as yet unsolved, and the apprehension 
of numbers of well-known electrical engineers on this 
head alone should give pause before actual commit- 
ments are entered into. It is possible that the neces- 
sary capital expenditure for distribution alone will 
serve to nullify all the alleged economic advantages 
of super-station practice. On this aspect of the case 
the writer offers no criticism except to suggest that 
it is serious enough to call for close investigation 
by a board consisting of well-known and indepen- 
dent engineers who have already actually designed, 
laid down, and operated electrical networks of con- 
siderable extent. 

It is assumed that plant will be erected to extract 
the valuable by-products from the coal prior to its 
combustion, after which the resultant gas, coke, and 
possibly heavy oils will be used for steam produc- 
tion in the best type of boiler plant; also that large 
and economical turbo-generators are to be used for 
the electric generation. 

While these refinements will result in a better 
economy in the super-station than is obtained in 
many present-day works of smaller size, the whole 
position calls to mind the case of the man who 
laboured diligently to stop the small leak at the 


spigot, while he lost sight of the huge leakage at 
the bunghole. 

In the case of the Nottinghamshire super-station 
it is stated in the public Press that when full equip- 
ment is reached, at an estimated cost of over 
£14,000,000, the works will consume 1,500 tons of 
coal a day, and will require no less than 14,000,000 
gallons of cold water per hour for condensation 
purposes. 

Divested of technical details, and stated in simple 
language, it amounts to this: The super-stations 
on the lines projected will be so prodigal of heat 
energy that they must perforce be situated either 
on the sea-board or on the banks of our mightiest 
rivers, where alone a heat-absorbing medium can 
be found in sufficient volume to destroy the immense 
amount of heat which must be thrown away. 

Having these facts in mind, it is difficult to main- 
tam a claim either to cheap electricity supply or to 
a wise use of our precious coal resources. 

Put in another wav, and emploving round figures 
which are near enough to emphasise the crucial 
point under discussion, it may be stated that for 
every 5,000 tons of coal, or its equivalent, consumed 
1,000 tons will be lost in producing steam in the 
boiler plant, 3,000 tons, or 60 per cent. of the total, 
will be thrown into the water, and 1,000 tons only 
will appear in the shape of useful electrical energy. 

In this connection it should be prominently borne 
in mind that our houses, factories, public buildings, 
wash-houses, laundries, and the like, are in need 
of this heat; in such places it can be most usefully 
employed. If so employed it will save large amounts 
of fuel at present consumed in our buildings under 
most extravagant conditions, it will secure a cleaner 
and more healthful atmosphere in areas where the 
population is dense, greatly decrease labour, especi- 
ally in the domestic domain, and last, but not least. 
provide a substantial revenue as a by-product of 
electricity supply. In the course of time when 
national electric supply concerns develop throughout 
the country it would allow either substantially more 
coal for export to the towns of our needy Allies, or 
serve to husband the coal resources at home. 

Much more might be written on this topic, but 
enough has been stated to justify the plea that the 
present projects for national electricity supplv should 
be amended in favour of methods more ecónomical 
of coal, and capable of meeting other pressing 
public needs in addition to cheap electric supply. ` 

Following on this destructive criticism, it is neces- 
sary to look for proposals for supplying cheap elec- 
trical energy with a more rational use of the national 
fuel resources. Obviously the 20 per cent. loss in 
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the boiler house, апа the 60 per cent. loss in the 
cooling water, are the items to be dealt with, if true 
and not relative fuel economy is to be realised. 
The first loss may be met by disposing of the 
boiler house, and the second, which, when once 
realised in its bearing on national prosperity, is of 
staggering dimensions, by dispensing with the con- 
densers. Both these desirable ends can be met by 
substituting some form of internal-combustion 
prime mover in place of the steam turbine. This 
somewhat startling and drastic proposal will be met 
immediately by the objection probably emphatically 
expressed, that there are no such prime movers in 
existence powerful enough for the work involved. 
On this point more later, but, in the meantime, it 
is useful to consider what the possibilities of such 
plant are, taking the figures and data furnished by 
plant in the sizes already in operation. In the case 
of both oil and gas engines of good design, working 
under proper conditions, it is found that a useful 
efficiency of over 30 per cent. can easily be obtained; 
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thus for generating sets of equal output an increased 
efficiency round about 10 per cent. may be realised, 
as compared with steam-driven sets for the amount 
of fuel consumed. 

Independent published tests show that such prime 
movers dissipate about 30 per cent. of the heat of 
the fuel through their cylinder jackets into the coól- 
ing water, and 35 per cent. to 40 per cent. in the 
spent gases exhausted to atmosphere. This repre- 
sents in round figures two-thirds of the total heat 
of the fuel consumed. Fortunately, however, it is 
dispensed by the engine in such a way that at least 
бо per cent. of this heat can be recovered and use- 
fully employed for industrial, public, and domestic 
purposes in substitution for the large quantities of 
coal at present used for precisely the same work. 

The relative useful work obtainable by electric 
power houses equipped with internal-combustion 
engines and steam plant with condensers is approxi- 
mately set out in diagrammatic form in figs. 1 and 


2. In fig. 1 60 per cent. only of the heat discharged 
to the water jackets and in the exhaust gases is 
represented, and a loss in heat transmission of 50 
per cent. is allowed. Comparing the two diagrams 
they show for every 5,000 tons of fuel consumed 
the useful employment of 2,550 tons of fuel in the 
case of internal-combustion plant with heat distribu- 
tion, as against 1,000 tons in the case of steam tur- 
bine plant. 
(To be concluded.) 


CLASS DISTINCTIONS IN THE FACTORY. 


By WILLIAM J. HISCOX. 


THE industrial troubles of the last few months have 
let loose a lot of wild talk about ‘‘ Capital and 
Labour, Employer and Employé," The Worker 
and the Management," and so on, the inference 
being that in each group the one factor is antagonis- 
tic to the other. It is the extremists on both sides 
who, with deliberate intent, are insisting that the 
gulf which divides the classes cannot be bridged, 
and who, by their speeches and writings, are en- 
deavouring to draw to their respective banners, not 
merely the discontented, but also the great mass of 
fair-minded, level-headed people belonging to the 
class the extremist presumes to represent. 

It may be that the ‘tactics employed meet with a 
certain amount of success, though it 1s in many cases 
disgust at the methods employed by the extremists 
of one class which drives the fair-minded man of the 
other class into the arms of his own extremnst. 
Thus, many an employer has joined forces with 
other employers whose methods are repugnant to 
him, simply because of the intolerable demands of 
his men, whilst, on the other hand, men have been 
forced to enrol under the banner of the extremist on 
account of the tyrannical and high-handed methods 
of the employer. 

The catchwords quoted above have therefore some 
significance to the industrial population of this 
country, and in the engineering section, in particu- 
lar, feeling is very acute. Yet it is in this section, 
probably more than any other, that, with a little 
reasoning, these phrases could be rendered almost 
meaningless, for the classes are so intermingled that 
it is almost impossible to differentiate. It will be 
observed that the word “‘ almost ” is used, for it is 
not intended to convey that under our present system 
of society it is possible, even in an engineering fac- 
tory, to establish Utopia. Personal interest is still 
the first consideration of all of us, and until this is 
toned down with a measure of appreciative regard 
for our fellows, class distinction must exist in some 
shape or form. 

In everyday life society is divided into classes— 
the aristocracy, the middle classes (sub-divided into 
the upper and lower), and the working classes. 
These are fairly distinct, except that that portion of 
the working classes whose labour is remunerated 
with a salary is regarded as belonging to the middle 
classes, leaving the working classes to be repre- 
sented by wage earners. 

In the engineering factory the class distinctions 
are no less marked. We have the aristocracy (the 
directors), the middle classes, this time sub-divided 
into three (the high management, the subordinate 
officials, and the administrative staff), and the work- 
ing classes. Class in the factory is determined bv 
position, and not by the amount of remuneration for 
services rendered, for under present conditions manv 
of the workers receive more than their foremen 
(although the latter are placed in the higher cate- 
gory), whilst in the main the remuneration extended 
to the administrative staff is quite eclipsed by that 
which falls to the lot of the average worker. 
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Whatever may be said regarding the merits or de- 
merits of any specific industriál dispute, it cannot be 
gainsaid that snobbery has a most important bearing 
on the case, and the reason why, in many cases, a 
dispute cannot be settled amicably, without resorting 
to extreme measures, is due to disinclination on the 
part of the disputants to take each other seriously, 
on account of (workshop) reputed social inferiority 
or superiority. Snobbery is the nation’s besetting 
vice, and it 1s as prevalent amongst the working 
classes as amongst the other classes of society. 

It may be said that the positions created to ensure 
an efficient factory organisation must be maintained, 
but they can better be maintained by dignity than 
by snobbery. There is a world of difference between 
the two, and the relative effects are most marked. 
The position maintained by dignity is strengthened 
by self-respect, which is only possible when the 
respect of one's fellows is gained. One does not 
need to see eye to eye with the other in order that 
respect may be engendered, and although for the 
moment the policies of the two are antagonistic, it 
may be that mutual respect will bring the matter 
to a common ground, and a satisfactory settlement 
will be effected. 

And the snob? No matter what position he oc- 
cupies, he cannot command respect. He may have 
his satellites, creatures cast in the same mould as 
himself, who fawn upon him and flatter him. But 
respect? How can he have respect for them or they 
for him, and how can he gain the respect of the 
honest man? He is mistrustful, and he is distrusted. 
If those under him endeavour to make a move in 
the right direction he is suspicious. If he is fired 
with the ambition to do a straight turn he 15 sus- 
pected. Small wonder, therefore, that industrial 
unrest is prevalent, with such a state of affairs exist- 
ing in the factory. | ' | 

This may be termed snobbery in high places, as it 
affects people on the lower plane; but it also exists 
‘between people of ostensibly the same class. The 
foreman who is a snob to his men is a snob to his 
fellows, fawning upon the powerful and expressing 
contempt for the weak. A room must be set apart 
in the works canteen for the foremen, and a separate 
table in the separate room for the foremen of high 
degree. It is on record that in one large establish- 
ment the only two heads of departments who visited 
the canteen for a certain meal each day sat at dif- 
ferent tables, owing to social distinction. 

The chasm between the manual worker and the 
clerk is too well known to need demonstration, and 
we may therefore pass to the class distinctions 
amongst the workers (i. e., the wage earners). It 
would be thought that here, at any rate, snobbery 
would not find a place, but as at the top, so at the 
bottom. We had a fine example of it during the 
war, when the ''skilled" men blew their trum- 
pets, and told the world they were not as other men. 
And the feeling is there to-day. What qualified 
turner is prepared to accept the qualified miller or 
driller as an equal, or what machine hand in any 
capacity 1s prepared to place the shop labourer on 
his own level? And yet, in many cases, it was only 
by an accident that the positions were not reversed. 
One had the opportunitv, and the other did not, 
and yet the labourer may be a far better man at 
his work than the mechanic is at his. 

So much for this; and now the question arises, 
“ What does it all imply?" Again taking the en- 
gineering shop as the basis of the argument, it is 
evident by the foregoing that class (or grade) dis- 


'. tinction amongst the workers is to a very great 


extent the cause of the snobbery which is made 
manifest higher up the scale, seeing that the factory 
officials are recruited from the ranks of the workers. 
It is important, therefore, that the elimination of 
class distinction starts at the bottom, and when this 
has been accomplished amongst the workers the 


evil will have received a mortal blow.. At the 
moment it is being fed at the bottom, but when 
this source of supply fails, the top must speedily 
wither. The officials of to-morrow will be recruited 
from the rank and file of to-day, and if from the 
latter snobbery and class distinction are elimin- 
ated, the probability of the evil cropping up in the 
higher sphere may be considered very remote. 

A man may rise above his fellows, on account of 
his natural abilities, but this does not give him the 
right to despise those less gifted than himself. So 
it is that when he is promoted to the position of fore- 
man, he must remember that he is still a worker (in 
the best sense of the word), and that his fellows of 
yesterday are the same fellows to-day, who rejoice 
in his success, and who add to their regard the 
respect due to the position he now adorns. A feel- 
ing in the workshop such as this would clear away 
all misunderstandings. disarm suspicion, and estab- 
lish an atmosphere of kindly toleration, thus making 
it possible for differences to be discussed and ad- 
justed without the bitterness and animosity now, 
alas, too often displayed. 

We talk loosely of the employer and employe, 
implying that they constitute two separate and dis- 
tinct classes, but in the modern engineering factory 
again the fallacy is exposed. The works manager, 
regarded by the workers as the employer, is in reality 
a paid servant of the company—an employe. The 
foremen, who possess the power to engage or to 
discharge a man, without reference to the higher 
authorities, are employers, just as much as the works 
manager. Yet they are at the same time employés, 
and, further, they are from the ranks of the workers 
themselves. A fitter to-day, entitled to no special 
consideration in respect of his continued employ- 
ment, is at the mercy of his foreman. To-morrow 
he is a foreman, possessing power which transforms 
him into an employer, and yet, at the same time, as 
a paid servant of the company—an employé—he is 
not immune from dismissal, at the hands of a higher 
authority, who is also an employé. 

When once this is thoroughly assimilated, it will 
be seen how ridiculous these catch-phrases are, and 
the management and the workers’ cry is another 
case in point. What constitutes the management in 
the up-to-date electrical engineering factory?, The 
works manager? He is but a unit.. And his assis- 
tants? But who are they, and when is the limit 
reached? The manager, the technical staff, the com- 
mercial staff, the administrative staff, the shop fore- 
men, under foremen, and charge hands! But why 
stop there? Would it not be fairer to say that the 
works management is not complete unless it em- 
braces the whole of the workers," whether manual 
or otherwise? 

Capital and Labour"! Is it not the ambition 
of every worker to save a little and invest it? He 
earns the money in the first place, but does he earn 
the dividend that accrues from his investment? 
Whether he invests in the Post Office, insurance 
company, building society, or in an engineering 
concern the same principle applies. He is a capitalist, 
and he cannot get away from the fact. Trade unions 
do not hoard their members' contributions in long 
stockings. They invest them, and, in spite of their 


. hostility to the capitalist, they have no compunction 


in drawing the dividends, thus transforming every 
member upon the books into a capitalist. Has it 
not been reported that the railway men's union has 
money invested in railway stock, and is it nót illo- 
gical, therefore, to speak of Capital and Labour as 
antagonistic ? 

Many thousands of workers have their shilling or 
half a crown '' on a horse,” as a speculation, and if 
they spot a winner," their winnings are regarded 
as a remuneration for the risk incurred. Many 
thousands more gamble with the insurance com- 
panies. If they die before the appointed time, they 
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win; if they don’t, they lose, So it is with any man 


who invests money in a business, and he receives a 


dividend proportionate to the risk incurred. 

It is not the writer’s intention to champion any 
one class, but merely to point out how intermingled 
the so-called classes are, in the engineering industry, 
ab: all events. Doubtless in the past the gulf divided 
the employer and employe, and in many small con- 
cerns to-day, where the principal actively conducts 
his business, the old definition of“ master and man 
still holds. good. The whole trend of modern fac- 
tory organisation, however, aims at the elimination 
of this definition, and it is certain that with com- 
monsense reasoning, industrial unrest can to a very 
great extent be obviated. The writer, as the head 
of a department, is an employer, and also a member 
of the management. As such, he has certain re- 
sponsibilities, and also privileges. These, however, 
. do not blind him to the fact that (in spite of his 
position) he is a paid servant of the company—a 
worker. 


TRAINING IN ENGINEERING. 


Tur Ministry of Labour thinks it desirable to make the fol- 
lowing announcement in order to explain to candidates for 
training and to the public the reasons why there has been 
difficulty in giving training under the training-grant scheme 
іп the engineering trades. and to remove anv misunderstand- 
ings which may exist in the minds of members of the..trade 
unions concerned. 

This training-grant scheme was devised in the interests of 
resettlement to restore the supplv of men of higher profes- 
sional, business, and technical attainments, bv selecting for 
training at State expense ex-service men whose preperation 
for civil careers has been prejudiced by their war service, 
and whose family circumstances do not permit of their under- 
taking training at their own expense. The scheme covers 
practically all professional, commercial, and business occupa- 
tions. ~In-the interests of the nation and of the individuals 
concerned. it is considered that ex-service men should not be 
debarred from entrv into any trade or profession, and it is 
not apparent that there is anv adequate reason why an ex- 
ception to this general rule should he made in thc case of 
the engineering trades. 


Practically every industry and calling has 0 58 its willing: | 


ness to take its share of ex-service men for training, and in 
almost every case special concessions as regards their entry 
into the trade or profession have been made. 

The engineering training given under the scheme is in no 
way intended to qualify men to compete with iourneymen 


in the trade, but its object is to qualify them mainly for the 


commercial or office side. 

The enzineering trade unions objected to the' introduction 
of the scheme on three principal grounds. 

l. That the trainees under the appointments department 
scheme would fill the better positions in the industry to 
which the ordinary industrial apprentices would aspire. 

2. That many industrial apprentices were still with the 
Colours. and many trade unionists were out of work. 

3 That the scheme would “ militarise ” the factories. 

To meet these objections certain modifications of the 
original scheme were proposed by the Ministry, and these 
have for some time been under consideration by the trade 
unions. 

As regards the number of trainees. it is suggested that 
this should not exceed 1,750, which is less than one-third per 

cent. of the total membership of the engineering trade unions. 
As a further safeguard the number of trainees in any one 
factory would not exceed one per cent. of the total number 
of employés in the works. 

Most of the engineering trade apprentices are now de- 
mobilised. and to ensure that the trade should not be over- 
crowded with trainees from other industries, it is proposed 
that except in the cases of the disabled. the onlv candidates 
who will ‚Бе considered for grants are those who. previous 
to their’ war service. had not entered upon civil careers in 
anv trade or profession other than engineering. 

The machinery through which candidates are select: d for 
training under the scheme consists of interviewing boards 
matting ur all the principal towns of the United Kingdom. 
In order to ensure that no trade union principles are in- 
fringed it is proposed that the engineering trade unions 
should nominate representatives to sit on these boards. 

It i8 pointed out that more than 50 per cent. of the ex- 


service men who have up to date obtained grants are, men 


- ~ 


whose war service was in the ranks, and that a considerable 


. proportion of the officers who are accepted for training are 


men who have risen from the ranks. Moreover, in a large 
proportion of cases, the parents of the applicants belong to 
the working classes, and their sons, without State assistance 
for trainin might be compelled to drift into the unakilled 
labour market. The grants are intended not for the sons of 
rich fathers, but to assist men whose parents are in poor 
circumstances, and it ів опе of the duties of the interviewing 
boerds to pay special attention to this point. 

It is thought that the misconceptions which have existed 
in the past can be removed if it is made clear to the meinbers 
of the trade unions concerned that men in needy circum- 
stances, and in some cases their own sons, may be selected 
to enjoy the benefits of this scheme, and so may qualify for 
positions which without this assistance would have been out 
of their reach. 


IMPORT TRADE OF CEYLON. 


THE following figures, showing the value of the imports of 
electrical and allied material into Ceylon during 1918, are 
extracted from the recently-issued official statistics. For pur- 
poses of comparison with the last normal year of trade, the 
values for 1913 are given and notes of any increases or 
decreases added. 


1913. 1918. Inc. or dec. 
Manufactures of Copper.— Rupees. upees. Rupees. 
Froin U.K. 45,000 4,000 — 41,000 

„ India E 25 33,000 5,000 — 28,000 
» Other countries ... 51,000 93,000" + 49,000 
Total 129,000 102,000 — 27,000 

* Japan 82,000. U.S.A. 11,000. 

Electrical matcriula.— 

From U.K. 209,000 44,000 — 165, 000 
„ India 2,000 4,000 + 2,000 
» Germany 15,000 -— — 15,000 
„ USA. " 8,000 9,000 + 1,000 
Е Other countries ... 4,000 54,000 + 50,000 

| Total 238,000 111,000 — 127,000 
i * Japan 50,000. mE 

Scientific instruments.— 

From U.K. 31,000 6,000 — 25,000 
„ India ii E 1,000 7,000 + 6,000 
5c SAS due du — 2,000, + 2,000 

Total - 32,000 15,000 — 17,000 

Lamps.— 

From U.K. 140,000 37,000 — 103,000 
» Japan $,000 12,000 T 4,000 

„ Germany ... 105, 00% — — 105, 000 
„ Other countries ... 31,000 21,000" — 10,000 

Total 984.000. — 70000 — 214,000 

* U.S.A. 16,000. | 

Machinery, foundry and workshop.— 

From U.K 1,075,000 — 165,000 — 910,000 
„ U.S.A. ^ 15,000 3,000 — 13,000 
„ Other countries 5,000 19,000" + 14,000 

Total 1,095,000 . 186,000 — 909,000 
* Japan 11,000. . 

Other machinery, dutiable, not including tea, textile and oil 

making.— 

From U.K. - 538,000 32,000 — 21,000 
T Other countries ... 5,000 14,000* + 9,000 

Total : lx 58,000 46,000 — 12.000 
* Ja pan 7,000. | 

Ditto, frze.— 

From U.K. 1,407,000 261,000 — 1, 146.000 
„ Germany 145.000 — J 145,000 
„ II. S. A. | 178.000 76.000 — 9,000 
pi Other countries ... 105,000 53,000*. = 52,000 

"Тош . 1,735,000: 390,000 L 1,345,000 


* Јарац 27.000. British. India. 16,000. 


Telephone materials --- 


From U.K. . 483,000 3,00 — 
„ Other countries ... — 4000* + 4,000 
Total 433.000 7.000 = 426 ,000 


* Sweden 3,000: U.S.A. 1,000. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars 


E.S. Dry Cells. 
TAE ASSOCIATED Dry Batrery Co., LrD., of Southey Street, 


Penge, S.E., have introduced a number of improvements in 
their well-known ''E.S." dry cells, which they have been 
manufacturing for 27 years. 
One difficulty in respect of the use of dry cells in tropical 
countries lies in the fact that the extreme humidi the 
air at certain seasons makes any casing of cardboard rapidly 
assume the character of a conductor, causing short circuit 
when the cells are stood together. To obviate this, the com- 
pany is now supplying cells fitted in insulated metal cases. 
These are most useful in such climates, or in mines, where 
moist conditions prevail, as they may even stand side by side 
in water without any fear of leakage of current. Another 
feature in the manufactures of this firm is the substitution f 
terminal screws fitted horizontally through the carbon plates 
of their Leclanché porous pots, as shown in fig. 1; thus dis- 
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Fia. 3.—ORDINARY 
ТҮРЕ CELL. 


Figs. 1 AND 2.—-E.8. Porous 
Por AND Sac ELEMENTS. 


pensing with the use of the lead cap. As the terminals are 
clamped tightly,to the carbon plate by the screwed washer, 
the best possible contact is obtained, and the gei of 
securing a good grip by simply screwing into the carbon from 
above is avoided. Р 

The company із also supplying ''sacs" which fit into the 
different sizes of ordinary Leclanché jars, thereby avoiding 
the necessity for special glassware (fig. 2). Porcelain covers, 
5 when required, form a neat finish to the cell, and 
tend to greatly reduce evaporation—a point of considerable 
importance in hot climates. Fig. 3 shows a cell of the ordinary 
type. We understand that one of these made eleven years 
ago, and kept in store, can still give 3 amperes and ring a 
bell strongly—admittedly an exceptional example. 


An Electric Bath Chair. 


In our issue of March 7th, 1916, we illustrated and described 
the Elieson invalid’s electric carriage, the extended use of 
which was unfortunately hampered by the fact that the 
Lord Chief Justice had decided that the self-propelled bath 
chair was a motor car within the meaning of the Act. We 
are, however, informed that the chairman of the Committee 
on Road Transport, now sitting to consider the question of 
regulation and taxation of road vehicles, has promised that 
the question of removing this anomaly shall be placed 
before the committee for consideration. Under these cir- 
cumstances, Messrs. J. & A. CARTER, LAD., surgical en- 
gineers, of 2, New Cavendish Street, London, W.1, are 
placing on the market the Elieson-Carter bath chair, which 
has taken six years to perfect, and has undergone modifica- 
tion and improvement since our previous description. 

It is a comfortable, well-sprung chair, and the control 18 
so simple that the user is rendered independent of an atten- 
dant. As will be seen from the illusrtation, fig. 4, the pro- 
pelling motor is carried over the front wheels, and the steering 
is by tiller, which method was adopted for simplicity: the 
tiller arm folds back so as to be out of the way when alighting 
from the chair. The battery of accumulators. which is 
housed under the seat, consists of 24 cells, the voltage of each 
on open circuit being 2.1; thus the total terminal voltage 
is 50 volts when standing and fully charged. А dis- 
tance of 20 miles can be covered on a single charge. А 
voltmeter and switch are fitted to the footboard next to the 
charging plug, and the distance travelled can be easily ascer- 
tained by reference to the cyclometer fitted to the side of 
the rear road wheel. A battery cut-out switch and protective 


of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest. 


— — 


x 


fuse are fitted in a convenient position as shown. Next to 
these the controller handle will be noticed; this gives four 
speeds, ranging from a crawl up to 5 M.P.H., and it is fitted 
with reverse on all speeds. To stop the chair it is only neces- 
sary to pull the controller handle right back, when the circuit 
is broken, and at the same time a brake is applied to one 
of the rear wheels. Under normal conditions this brake 
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Fic. 4. Tur Carter ELECTRIC BATH CHAIR. 
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suffices to hold the chair, but in addition, a second brake 
is fitted to the other wheel. The chair is well made and ` 
finished, and, as we personally proved it to be, comfortable 
and well sprung. It should prove ideal for the use of in- 
valids and wounded men. 


The Brella Magneto Tester. 


The H.T. magneto testing apparatus produced by the BRELLA 
MANUFAC?UKiNG Co., Lrp., of 6, Dyer's Buildings, Holborn, 
E.C. 1, to the design of Mr. A. T. Scorey is a rapid and con- 
venient means of performing tests on all kinds of ignition 
equipment. It can be operated by a 4- to 6-volt battery, the 
pressure being stepped up by an internal transformer to the 
voltage required for magneto testing. The parts to be tested 
are placed upon an earthed base-plate and the various circuits 


Fia. 5.—BnELLA MAGNETO TESTER, 


are operated by depressing buttons. The detail under test 18. 
put into circuit by means of a pointed H.T. test cable. Spark- 
ing lugs, armatures, es rings, collector brush-holders, &c., 
can thus be easily tested. A magnetometer is provided, con- 
sisting of steps varying in height und width apart to accom- 
tmodate various sizes of magnets. If a magnet is up to fair 
working strength it will, when placed upon the steps, have 
sufficient power to raise the magnetometer keeper from its 
resting place. Wiring tests can also be carried out by means 
of this apparatus, continuity being indicated by a trembler. 
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LEGAL. 


SouTH WALES ELECTRICAL POWER DISTRIBUTION Co. 


In the Court of Appeal, before the Master of the Rolls and 
Lords Justices Atkin and Younger, on December 10th, the 
hearing was concluded of the appeal by the Attorney-General 
on behalf of the Crown from a judgment of Mr. Justice 
Rowlatt refusing a declaration that the issue by the South 
Wales Electrical Power Distribution Co. of half-yearly de- 
ferred warrants to the holders of their 5 per cent. debenture 
E was liable to duty under section 8 of the Finance Act, 
899. 

It appeared that the company, instead of paying the half- 
yearly interest on their 4200, 000 5 per cent. debenture stock 
in cash, had for about ten years issued every half-year what 
were called deferred warrants for the amount of the interest, 
less income tax, the warrants themselves carrying 5 per cent. 
interest. The question was whether these issues of loan 
capital within the meaning of the section, which said that 
loan capital meant debenture stock, &c., or funded debt, by 
whatever name known, or any capital raised by any company 
formed or established in the United Kingdom which is borrow- 
able or has the character of borrowed money. 

The respondent company was incorporated in 1900, and by 
its 1906 Act it acquired power to create prior lien debenture 
stock, and in the event of doing so, to satisfy the interest 
upon the £200,000 debenture stock for a period of years by 
the issue of half-yearly deferred warrants payable out of the 
first available funds of the company subject to prior charges. 
The prior lien stock was in fact issued, and from ‘January 
Ist, 1906, to January Ist, 1916, no interest was paid in cash 
upon the 5 per cent. debenture stock, the deferred warrants 
being issued instead. Each warrant was stamped with a 
penny stamp and no stamp duty except that had been paid 
upon them. The amount involved in the dispute was about 
495,000, as being the sun on which the ad valorem duty 
would have to be calculated. 

Mr. Justice Rowlatt, in giving judgment in favour of the 
company, said that all that the company had done by the 
issue of the half-vearly deferred warrants was merely to 
give an acknowledgment of interest unpaid, leaving the 
remedy for it exactly where it was, but adding the obligation 
to pay the interest. That, in his opinion, did not mean that 
it became a funded debt, but merely that the stockholder 
was given & warrant to show what his rights were. From 
this decision the Crown now appealed. 

The Attorney-General, Mr. T. H. Parr, and Mr. Hills (in- 


structed by the Solicitor to the Inland Revenue), appeared 


in eupport of the appeal; and Mr. Holman Gregory, K.C., 
and Mr. T..G. Lewis (instrücted by Messrs. Spencers and 
Evans, of Cardiff), for the respondent company. 

Mr. Parr said the appeal raised a short point, viz., а ques- 
tion of construction of a section in the Finance Act of 1899, 
and it dealt with what was, and what was not, loan capital. 
If the subject matter which was sought to be charged in the 
present case was loan capital” within that section, then 
the proper stamp duty mentioned by that section attached. 
The question for the opinion of the Court was whether in 
respect of a statutory company's debenture stock, if the com- 
pany in lieu of paying half-yearly interest in cash for about 
ten years, issued to the holders of the stock deferred warrants 
for the amount of the interest, such warrants carrying :n- 
terest at & certain rate, were or were not issues of loan 
capital. He (counsel) contended they were. 

Their lordships in the result affirmed the decision of Mr. 
Justice Rowlatt, and dismissed the appeal with costs. 


THE Тошто, BENGUELLA & CATUMBELLA ELECTRIC LIGAT 
AND Power Co., LTI. 


In the Chancery Division, on Friday last, Mr. Justice Astbury 
gave judgment in default of defence in an action brought by 
Mrs. Johnstone, the holder of £1.400 worth of debenture stock. 
against The Lobito Benguella & Catumbella Electric Light and 
Power Co., Ltd. 

Mr. Byrne, for the plaintiff, said there were several issues 
of debenture stock, but the issue of which the plaintiff held 
a part ranked in priority to all the others, and a sum of 
£13,200 was now outstanding of that issue, together with a 
sum of £4,950 premiums on redemption at the rate of 
£1 7s. 6d. per £1 of stock, and arrears of interest, making 
altogether £19,000 with current interest. An agreement for 
the sale of the assets of the company had been sanctioned, 
and there was now in Court a sum of 224.000 odd. 

Tn reply to his Lonpsurr, Mr. Byrne said there would pro- 
hably be a small sum over after the claims of the stock- 


holders who had priority over all others had been satisfied. 


Scott ANDERSON v. CLAYTON & SHUTTLEWORTH, LAD. 


Mr. Justice Восне in the Commercial Court of King’s Bench, 
on December 10th, concluded the hearing of an action con- 
cerning the sale of asbestus-covered electrodes which. in March 
Jast, were the subject of a Chancerv action before Mr. Justice 
Younger, who granted a perpetual injunction restraining the 
plaintiff in this case from selling, or making any profitable 
use of. any metal-covered electrodes coated or covered wholly 
or partly with blue asbestos. 


'to the plaintiff. 


The action now before the Court took the form of a claim 
for goods sold and delivered," and was brought by Mr. 
'Tom Scott Anderson, of Sheffield, against Messrs. Clayton &nd 
Shuttleworth, Ltd., of Lincoln, for the recovery of £750, or 
in alternative, damages for alleged breach of contract to take 
the goods. 

The defendants, by their counsel (Mr. Raynor o Ard 
admitted the claim, but counter-claimed for alleged br 
of warranty, and the point for the decision of the Court, said 
counsel, was the measure of damages which a buyer was 
entitled to recover where the seller had delivered to him an 
article which was an infringement of another person’s patent 
so that the buyer was unable to make use of the goods. He 
contended that the defendants were entitled to recover by 
way of counter-claim the same sum which they had to pay 
He did not allege consequential damage 
through not being able to use the goods, but he submitted 
that as the defendants had to pay the plaintiff £150, the 
purchase price of the goods, the plaintiff had to pay the 
defendants back a like amount, in damages. The defendants 
alleged that plaintiff represented and warranted that the 
electrodes were not an infringement of anyone’s patent, and 
that he had a right to sell them. It was alleged that the 
electrodes were an infringement of a patent granted to the 
Quasi Arc Co., Ltd., and the trouble all arose from the 
covering being made of blue asbestos. | 

The plaintiff denied that the electrodes supplied were an 
infringement of any patent, being covered with blue asbestos 
fibre, and not. blue asbestos yarn. | 

Mr. Epwaro Forster (plaintiff's counsel) contended that 
it did not really matter whether the electrodes were or were 


not an infringement of the patent, because the property in 


them passed at a time when there was no question about it, 
viz., at the end of January, 1918, and when the final date 
for delivery arrived, March llth last, the injunction had not 
been granted. It was not granted until the 19th of that 
month. He contended that the electrodes were not an in- 
fringement of the patent because they were covered with fibre 
and not yarn. | 

Mr. THOMAS FREESTONE, analytical chemist, giving evidence 
in support of the defendants’ case, stated that he was in 
the employment of the defendants, and gave it as his opinion 
that there was no difference between asbestos fibre and asbes- 
tos yarn for the purpose of covering the electrodes. There 
would, he said, be about two tons of metal in the consign- 
ment, and defendants could not make any use of the goods 
without stripping them, and if they were stripped the approxi- 
mate value of the metal would be under £10. The stripping 
1 be a costly process, as it would have to be done by 

and. 

The PraiNTIFF, while describing the nature of the covering, 
stated that the injunction was bv consent. 

In reply to a question by his LORDSHIP as to what he thought 
the goods were worth to him in their present state, plaintiff 
said that if he had the iron alone the value would be £45 a 
ton. and there would be about 3 tons in all. 

His LonpsHir, at the conclusion of the hearing, said that 
in his opinion tbe defendants’ damages on the counter-claim 
should be limited to about what 16 would cost the defendants 
to obtain a liceuce from the Quasi Arc Co. to use the goods, 
and he directed an adjournment of the case to allow of an 
inquiry being made as to the amount of damages. 

The case stood adjourned accordingly. 


BLACKPOOL & FLEETWOOD 
TRAMROAD CO. 
(County Court JupGE's DECISION REVERSED.) 

On Friday last in the Divisional Court of King’s Bench, 
coinposed of Lord Justice Warrington and Lord Justice 
Scrutton (sitting as additional judges of the King's 
Bench Division), this case was argued on the appeal of the 
phaantiff from а judgment of His Honour Judge Sturges in 
favour of the respondents at the Blackpool County Court. 

Mr. Ross Brown, for the appellants, said this was an ap- 
peal from a decision in which the learned judge had held 
that the Postmaster-General was not entitled to recover ex- 
penses to which he had been put in repairing damaged tele- 
phone cable at Blackpool, caused, as appellants submitted, by 
the working of the tramway undertaking of the respondent 
company at Blackpool. This tramway company ran an elec- 
tric tramway from Blackpool to Fleetwood, and running 
almost parallel with that line was the telephone cable of 
the Postmaster-General. The telephone cable and the line 
of the electric tramway at а point known as Bispham Point 
ran within 7 ft. of each other. In the course of the working 
of the tramway the electric current escaped from the line 
of the tramway under the cable of the Postmaster-General 
at Bispham Point, with the result that electrolysis was set 
up, which eventually caused a corroding of the lead sheeting 
of the telephone cable. It was a gradual process, and in the 


Н.М. PostMASTER-GENERAL v. 


‘course of time there was a breakdown of the telephone cable 


which appellants said was uu injurious affection of the 
Postmaster-General's telephone within the meaning of the. 
Blackpool and Fleetwood 'Tramroad Act, 1896, and for the 
expenses to which appellants were put in repairing it they. 
claimed £16 18s. He contended there was an absolute obliga- 
tion on the part of the respondents under the Act to pay. 
for such repaire. 
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Mr, Riasy Swirr, K. O., for respondents, said the parties 
agreed that the County Court judge should act as arbitrator 
in the matter. The learned judge said that he had no juris- 
diction to deal with the matter, but that the parties had 
agreed to waive any question of jurisdiction. Had it not 
been for that, he (counsel) would have contended that he had 
по jurisdiction. In those circumstances, when the learned 
judge had given a decision the other side could not go back 
on that. lt was not suggested the respondents had been 
guilty of any negligence, and if there had been a suggestion 
that they had in some way or other constructed or worked 
their undertaking in a manner they should not have done, 
the саш Court Judge had found that that had not been 
proved. | | | 

Lord Justice WARRINGTON, in giving judginent, said this 
was an appeal from an order of & County Court judge in 
Lancashire dismissing a claim by His Majesty's Postmaster- 
General against the Blackpool & Fleetwood Tramroad Co. 
The question arose in these circuinstances. Under a local Act 
of 1896 the Blackpool company constructed a tramway which 
was now worked by electricity along a certain high road. The 
tramway was constructed in 1898. In the year 1914 the Post- 
master-general caused to be laid along the same road a cable 
for telephone purposes, and at one place the cabie came 
within 7 ft. of the tram line. In the vear 1916 there happened 
a large leakage of electricity from the tram line, and as the 
result of the electrical action the Postniaster-General's cable 
was injuriously affected. It was necessary to effect certain 
alterations with the view of making good what had previously 
happened, and with the view of preventing it for the future, 
and the action was brought to recover the expenses incurred. 
The case, in his opinion, turned upon the proper construction 
of section 65 of the private Act, and in particular of sub- 
section 2. His Lordship read section 65 which was inserted 
for tbe protection of the Postmaster-General, and said if the 
telegraphic lie was injuriously affected by the working of 
the tramway the Postmaster-General was entitled to recover 
the expenses of such alterations in the telegraphic line as 
might be necessary. ‘It was admitted that the telephone 
cable came within the expression telegraphic line. The sub- 
section appeared to him to give to the Postmaster-General 
a statutory right to recover the expenses, and for these 
reasons he thought the judgment of the learned judge was 
wrong, and that the Postmaster-General was entitled to judg- 
ment for £16 18s. and costs. | 

Lord Justice Ѕскоттом agreed. | 
2106. [шшен of tbe County Court Judge was therefore 
reversed. | | 


No NOTICE ох EITHER SIDE.” 


IN the Shoreditch County Court, before Judge Cluer, on 
December 10th, Winifred Constance Faithfull, of Lewisham, 
machinist, sued the United Electrical Manufacturing Co., of 
22-24, Christopher Street, E.C., ironmongers and electrical 
accessories suppliers, to recover 28s., being two days’ wages, 
and a weck in lieu of notice. The plaintiff said she was en- 
gaged in the ordinary way, and worked for four days, when 
she was discharged at a inoment's notice and given two days’ 
money. Nothing was said at all as to the reason for the 
notice or as to notice. The defendant said the girl had been 
treated in exactly the same manner as any other girl would 
have been; she was discharged without notice, there being 
notices all over the building that no notice would be given 
or was required of anybody. Judge CLUER: But did you draw 
her special attention to it? DEFENDANT: I cannot say that 
she was specially told, but it was everywhere for her to see. 
Judge CLUER: That is nothing; she might not have been able 
to read. You can plaster the whole of the walls with these 
notices, but they have no effect unless you tell the person that 
ig part of the agreement of engagement. No doubt the firm 
wish to act fairly by these girls, but they must clearly draw 
the attention of the girl as she is engaged to the terms of the 
engagement. You must say these are our terms; do you 
agree? " Merely putting up the notice is nothing. DEFEN- 
DANT : All we wish is a ruling on the point from your honour. 
Judge CLUER: Then let me tell you that in future to protect 
yourself you must show the notice which is up to the person 
you are engaging. You have paid 8s. 2d. into court as full 
payment, but will have to pay a further 19s. 10d. Judgmen 
was entered accordingly for the plaintiff, with costs. | 

. New 3 ipanese Steel Plant.— Designs have been prepared 
in the U.S.A. for a steel plant intended for shipment to the 
Kinshu works at Yawata, Japan. the estimated cost of which 
18 £750,000. The whole plant will be electrically driven. The 
initial plant will include three 50-ton basic open-hearth fur- 
naces, а 20-unit producer plant, an 84-in. plate mill, and a 
24-in. structural mill. Later, a motor-driven, 35-in. blooming 
mill will be installed. The three basic open-hearth furnaces 
are served by 12 Smythe gas producers. The 84-in., three-high 


plate mill, which is nearly ready for shipment, is of the Lanth ` 


type. and will be driven by a 2.000-H. p. motor through her- 
ring-bone reducing gears and pinions; the motor running at 
420 R. p.. makes the mill speed 56 R.P.M. Since the company 
has its own blast furnaces. coal and iron ore mines, and fire 
brick plant in China, it will be the most completely self-con- 
tained organisation in the Far East.—Technical Review, 


CORRESPONDENCE. 

Letters recewod by ws after 6 P.M. ON TUESDAY cannot appear uni 
the following week, Correspondents should forward their commun” 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


— — 


The Patent Office Library. 


J have long waited for some protest to be mude in the 
technical Press, such ав appears above Mr. Salter's name, with 
reference to the closing hour of the Patent Office Library. 

If any reason existed during the strenuous days of the war 
for the library to close at 4 p.m., a greater reason exists in 
the more strenuous days ahead for it to remain open to the 
latest possible hour. 

It is an injustice to restrict the use of the library to patent 
agents, clerks, and those with sufficient leisure to read during 
business hours, for from my own observation, which the 
records of the office can prove, a large number of men took 
advantage of the evening hours to derive the technical 
assistance and mental tonic that such a library can afford. 


Alfred Braine. 
London, N. ү 
December 13th, 1919. 


The Electricity Bill and Power and Lighting Regulations. 


One thing I certainly do hope will be tackled as soon as 
the Government has the necessary authority, and that is, the 
various rules and regulations of the different corporations, 
power companies, and insurance oflices. 

As we are situated at the moment, any supplier of power 
seems to be able to make out a set of rules to suit bis own 
pet fancies. It seems extremely absurd that what is correct 
for, say, Birmingham and Glasgow, is not in order for Man- 
chester or Newcastle. What it really comes to is that each 
chief engineer makes out his own set of rules, and the result 
is that the average manufacturer is in а quandary on the 
subject generals. DE „ g 

I consider that a set of rules governing power and wiring 
respectively should be decided on at the earliest possible 
moment by a responsible authority and act as the governing 
rules for the whole of the United Kingdom. М 

The average engineer who has been responsible for the 
various sets of rules referred to above is apt to look with 
scorn on the very much out-of-date Electric Lighting Acta 
that we are still working under, and which have been the 
cause of so mucb confusion and holding back of the electrical 
industry generally, yet in many respects the industry is in 
exactly the same position regarding these various sets of rules 


-to which I refer. It rather reminds me of the time when 


engineers in some cases thought they would have a different 
frequency just so that their name should be known a bit 


better. 
A.M.I.E.E. 
December 12th, 1919. 


LAs we have pointed out, and as was shown in Mr. Charlee 
A. Baker's article in our issues of April 18th and 25th, 1919, 
most of these sets of rules have no legal authoritv.—Enps. El. 
REv.] 


Combined Lighting and Ignition Set. 


We have just had our attention called to a communication 
which appeared under the above heading in your issue of 
the 5th inst. over the signature of a Mr. H. F. Parish, chief 
designer to a firm manufacturing similar specialities to our- 
selves. 

Mr. Parish evidently was not quite so well versed in the 
subject as the gentleman responsible for the wording of the 
article complained of, for when one considers that we patented 
the type of dynamo and distributor referred to as far back 
as 1910, and that hundreds of thousands of these combined 
dynamos and distributors have been manufactured in America 
during the past eight vears under licence from us, one may 
be forgiven for referring to an exactly similar type of machine 
only recently introduced by a rival as similar to the C. A. V. 
machine.“ ‚ | 

If Mr. Parish would like any further information upon this 
interesting subject we shall be pleased to furnish him with 
any particulars, or he might find the files of the Patent Office 


useful. 
C. A. Vandervell & Co., Ltd. 
Acton. 
December 13th, 1919. 


Appointments in India. 


I have noticed recently several letters in your columns 
dealing with the cost of living out East (in India), and_per- 
haps the opinion of one who is out here at present will not 
come amiss in helping anyone to decide whether it would 
pay him to come out here at a certain salary. All your cor- 
respondents err on the low side with the exception of 
G. V. M.,“ who has also put the social mde of the question 
very clearly. | | 

Rents out here have gone up tremendously since the be- 
ginning of the year, and in the European quarter a man 
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ganndt get accommodation under Rs. 250 per month. In the 
Eurasian quarter he will get accommodation from Rs. 150 
to Rs. 190. per month, but if he lives there he will not be 
talerated by the Europeans that he may come to know. Mer- 
cantile firms will not allow their assistants to live in any but 
the European quarter. Every inan has a different scale of 
living, and perhaps the following prices will show each one 
how. much his personal expenses will amount to:— 

Cigarettes, Rs.2 per 50; tobacco, Ңв.1.10 per 3 lb.; beer, 
Re.1.8 per pint; whiskey, Rs.0.12 per peg; whiskey, Rs.6 per 
bottle; white suits, Rs.30 (many are required); boots, Rs.39.8; 
g. Rs.9 per month; servant, Rs. 25 per month; theatre 
seat, Ев.б. Carriage hire costs Rs.l the first hour, 0.8 the 
eecond. Taxi, 0.10 per mile. ^ | 

I would also call your attention to two advertisements 
that appear in your September 12th issue, which I consider 
mean getting men out here under false pretences. One is 
for an estimating engineer, offering Rs.700 per month, and 
the advert. says this is equal to £700 per annum. As a matter 
of fact it is only £560 per year. The present rise in exchange 
ought not to be included in the salary offered, as it is most 
abnormal, and may drop down to normal at any time. 

A similar advertisement is published offering Rs.400 per 
month, which is said to equal £400 per annum, but is only 
equal to £320 per annum under normal circumstances. 


| Bidgley Wolla. 
Calcutta, 
November 10th, 1919. 


І have noticed several letters in issues of your paper on 
the aoove, and і would strongly recommend ац eugimneers 
Wo conveinpiute comung оць w inaia to шаке themselves 
thorougniy acquainted with the letver signed G. X. Mu. on 
the cost of nving ш Burma, риризпеа in your issue dated 
Uctober drd, 4919. 1 agree with nun that conditions in шша 
ure practically the same as in Burma. 

. "This is wy second visit to India; my first was with the 
Army in 1914; 1 then lived as 1 considered very economically, 
and it cost me on an average [5.560 per month for bare пуши, 
)ncluding part rent of а bungalow. 1 came out hele tor the 
second tune last Аргу as an engineer, and I find that prices 
have gone up since my first visit. At the present moment 
it is next to impossible to rent a flat in Calcutta for less than 
Ick. 250 per month; the housing problem here is quite as 
serious as it is at present at home, and even then it is ditt- 
cult to get а flat to live in, as the place is so full in the 
European quarter. Furniture is also very expensive, either 
to buy or hire. Servants wages, too, are much higher than 
before the war, roughly 25 per cent. up. | : 
iue real purchasing value of the rupee out here is no more 
than а E 

А protessonal man in India must have at least twice the 
salary, with prospects, that he would get at home; if e 
has a family out here, 21 times, if he is to live up to Ше same 
standard of comiort as he did at home and be able to save 
@ small amount per month for emergencies, such as medical 
attendance or compulsory visits to the Hills, which are very 
heavy items. 

Í have seen two recent advertisements in your paper, one 
Offering а salary of Ks.400 per month, and one Hs. 700 per 
month; in these cases, 16 was etated that these amounts 
were equal to £400 and £700 per annum respectively. This 
sounds all right, but it is very misleading, as with very few 
exceptions everything is charged for at double English prices, 
and sometimes more. 

Once an engineer gets out here he will find it difficult to 
get a look-in at any job advertised in England should he 
want to return, as all ical papers are received here a 
month after publication in England, and in the majority of 
cases it is then too late to send in an application. 

I suggest that city and borough councus and others, when 
advertising for engineers, might make provision for those 
in India who would like to apply for a suitable post. The 
same thing applies to engineers in other distant countries. 

Another thing I might add. It is no manner of use & young 
man coming out to India if he is weakly; and it's no use his 
сни here in & service or employment which does not offer 
‘good future prospects. I suggest he should take all the 
advice he can of disinterested persons, and consider the 
‘question well, and what it will mean ten years hence. 

Everyone, or almost everyone, gets a living wage when 
he comes out. People have to give him that to get him. The 
future is a very different matter. 

Herbert W. Watts. 


. Calcutta. | 
November 11th, 1919. | 
' [We are much indebted for this information to both our 
correspondents. Mr. Watts, we understand, is willing to give 
further particulars to engineers who wish for them.—Ebs. 
Ergo. Rev.) 


| Rewinding Indnction Motors. 


Having purchased a number of 3-phase, 50-cycle induction 
motors with squirrel-cage rotors, I would like to alter the 
stator windings. In some cases the speed is correct, and the 
voltage wrong; in others it is vice versa. Some motors are 


star-delta, others star-connected. It is desired to work all 


motors rewound with star-delta starter. Eoo. d s 

Possibly some kind reader who has had the same difficulty 
would favour me with a worked example, which would be 
greatly appreciated. | Ex 


. Ultra-violet Light Rays. 


I am anxious to get into communication, if possible, with 


the makers or factors of glass globes made from 

which. will absorb the ultra-violet rays without serions colora- 
tion or loss of visible light, and shall be very much ob 

X you or any of your readers can assist me. p „ 


| | Light. 
December 12th, 1919. | | 


[At the British Scientific -Products Exhibition last year, 
Sir William Crookes's special glasses were shown; they were 
made by the Anti-Glare Glass Co., and were suitable for 
spectacles. Ordinary glass is practically opaque to ultra-violet 
light below 300 millimicrons wave-length.—Eps. Ergo. Rav.) 


BUSINESS NOTES. 


E А 5. 

Cost Accountants’ Meeting.—As we were only able to 
very briefly announce last week, the inaugural meeting of the 
Institute of Cost and Works Accountants, Ltd., was held on the 
17th inst. in London. It was in the early part of this year that 
the movement was commenced to form into an Association all 
those who were engaged in occupations requiring & mathematical 
and technical knowledge of costing, and to embrace oost account- 
anta, works accountants, estimating and cost clerks, with ¢ view 
to secure for them a definite professional status. — . ' Ы 


The Institute has been. formed to promote the higher efficiency 


of those engaged on this special section of manufacturing, to aasiat 
ite members by mutual interchange of information and ideas. It 
has Lord Leverhulme as president. E „„ 
The offices of the Institute are at Donnington House, Norfolk 
Street, Strand, W.C. 2, where the seoretary will be prepared to give 
any information. . > здр 
Standardisation of Chalns.— We learn that the Agsocia- 
tion of British Driving Chain Manufacturers has now completed the 
standardisation of roller chains and wheel-tooth forms. The 
Association standard chains of 1 in. pitch and upwards, as used 
for automobile and general engineering transmissions, will be 
available during 1920. Full details of the complete standardisation of 
roller chains are now published in pamphlet form. Applications for 
copies may be made to the Secretary, Association of British 
Driving Chain Manufacturers, Bassishaw House, Basinghall Street, 
London, E.C.2, or to the following. members :— Brampton ` Bres., 
Ltd., Birmingham; The Coventry" Chain Co., Coventry; Hans 
Kenold, Ltd., Manchester; Alfred Appleby Chain Co., Ltd., Bir- 
mingham; Perry & Co., Ltd., Birmingham. a ü 


American Bankers' Opinion on the Electric Light and 
Power Industry.—According to the Electrical Review (Chicago). 
the Publio Utility Securties Committee of the Investment Bankers' 
Association of America, makes the following statement, in its 
annual report, relative to the electric light and power industry :— 
"It should not be difficult to educate the publio to renewed and 
increasing confidence in an industry which has proven itself, even 
in the crisis of war, so stable, resourceful, resilient and, productive, 


and which offers convincing promise for safe and remuneratiye 


employment of enormous additional capital." 


Train Lighting in Australia. From Mr. А. H. Darker, 
A. M. I. E. E., manager and engineer of the electrical department of 
Messrs. J. Stone & Co., Ltd., who is on a business visit to Australis, 
we have received particulars of the latest sleeping cars which have 
just been built in Victoria for the long journey between Melbourne 
and Adelaide, which are 71 ft. long and weigh 40 tons—two tons 
per passenger. Similar cars are being built for the Commonwealth 
Trans-Australian Bailway, and all these, as well as the new 
carriages on the South Australian Railways, are equipped with the 
Stone system of electric lighting. As the journey from Perth, 
W.A., to Adelaide occupies 69 hours, the necessity of thus providing 
for the comfort of the travellers will be appreciated. The sleeping 
compartments have two lamps for general lighting, and each berth 
is provided with а reading lamp. Numerous depôts have been 
established for the maintenance of the lighting system, the large 
number being necessitated by the mahy breaks of gauge. The 
firm is to be congratulated on having been able to resume its oóm- 
mercial work directly the war was over, and to secure theée orders 
in the face of the world's competition. All the material was 
supplied from the Deptford works of the company. л 


‘Canadian Trade Information. During the war the 
activities of the Bureau of Canadian Information, which was 
established several years ago by the Canadian National Railways, at 


. 42-45, New Broad Street, London, Е.С. 2, were necessarily curtailed. · 


Interest in Canadian affairs has rapidly revived in the past few 
months, and inquiries are received not. only from people. who 
contemplate settling in Canada, but from manufacturers s 

Canadian markets and from buyers in this country looking fog 


Rewind. К 
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An Ananal Trade Review.— Messrs. BOLLING & LOWE, 
LTD., of 2, Laurence Pountney Hill, London, E.C. 4, have issued their 
Trade Review for the year, in the course of which they state that 
never in the history of the iron, steel, and allied trades has the 
future, and more especially the near future, been so full of promise 
as it is to-day, owing to the world’s depletion of all stocks. Labour, 
however, gives cause for anxiety on account of its unreliability, 
and does not appear to realise that one and all engaged in industry, 
in whatever capacity, whether employer or employed, must work 
conscientiously. Failing this, the prosperity that lies within its 
grasp will be lost. 

Orders and inquiries for railway, shipbuilding, and constructional material 
for home consumption, and, perhaps, in a still greater degree for export, arc, 
we think, unprecedented, and as it is the latter which is most important for 
the country's benefit, it should be specially favoured. . . . . 

In Australia, India, and South Africa the increased production of rolled 
iroo and steel must have an effect on future requirements from this side, 
although not, we anticipate, for some years to come will they manufacture 
sufficient material to cover the growing demands of their increasing 
populations. | 

The following comparison of prices is given :— 

7 January Ist, 1919. December 11th, 1919. 


Per ton, Per ton. 
Pig Iron: 
Hematite.. = £812 6 £10 5 0 
Foundry T 7 6 0 8 5 0 
Copper 88 we 112 0 0 101 0 0 
Tin a „ә ea 235 0 0 306 10 0 
Lead .. kN F 39 0 0 4110 0 
Steel : 
Ship plates EY 16 10 0 23 00 
Angles .. os 16 2 6 19 15 0 
Bars m z. 1710 0 22 10 0 
| Joists  .. ae 16 2 6 19 15 0 
| Heavy rails '.. 15 10 0 16 15 0 
Galvanised sheets : 
94 gauge.. - 31 10 0 40 о 0 
Tinplates: 
Cokes, 20“ x 14" 112 6 2 6 6 per box. 


The conditions in the iron and steel trade in Germany appear to be getting 
worse rather than better, and works are finding it increasingly difficult to 
obtain raw material in sufficient quantities and at reasonable prices. They 
are unable to enter the export market with any considerable tonnage, and 
from latest information received we think many months will elapse before this 
condition radically alters. 

The United States is in the throes of labour troubles, which have been 
anticipated for many years, and it is quite likely that industrial unrest will 
recur. . . . à 

To buy to-day from America steel and many other manufactures is now 
almost prohibitive, and unless the Americans purchase from us and Europe 
generally, and our ''invisible exports," freights, insurances, and banking 
profita are taken advantage of, her exports of everything, except absolute 
necessities, will disappear, with the paradoxical position that the richest 
country in the world will largely be unable to trade. 

At present Germany is not a serious competitor in South America, and it is 
' up to" our manufacturers to assist the merchants in expanding a valuable 
trade, which before the war was not increasing as rapidly as it should. The 
buying power of the Argentine, Brazil, Chile, &c., is great, and will be greater, 
consequently our best efforts should be made promptly. 


The report ooncludes :— 


This is an age of amalgamations—banks, insurance companies, industrial 
manufacturing concerns, as well as labour, taking the lead. If such are 
benficial, it is singular that merchant firms have not, so far, participated in 
this movement. 

The people in this country are awake, and the only thing necessary ior 
success is for all to put their shoulders to the wheel of industry and work in 
harmony to secure the blessings of peace. 


Non-Ferrous Materials.—The following are particulars 
of the stocks (exolusive of old metal and scrap) in this country in 
possession of the Minister of Munitions on December Ist, 1919 :— 


Copper -— T .. 14,867 tons Soft pig-lead . 59.912 tons 
Spelter (G.O.B.) .. .. 12,848 „ Nickel a 5а S 1,800 „ 

- (refined .. .. 1090 „ Antimony regulus .. 2,95) „, 
Aluminium ES .. 8,911 


A proportion of the above stocks is already sold to the trade for 
forward delivery. 


Bankruptcy Proceedings.—CECII HELLYAR (trading 
under the style of A. Parker & Co.), electrical engineer, &c., 130, 
Upper Richmond Road, East Sheen, Surrey.— This debtor applied 
on December 8th at the Court House, Garratt Lane, Wandsworth, 
for his discharge from bankruptcy. The Official Receiver reported 
that the receiving order was made on February 13th, 1906, on 
a creditors petition, but was varied on March 21st, 1912, to 
exclude Alfred Parker Jones from the proceedings on the ground 
that he was an infant when the petition was presented. The 
order of adjudication was made on February 20th, 1906, against 
both Alfred Parker Jones and Cecil Hellyar, but the order against 
the former was annulled on March 21st. 1912. The Official 
Receiver remained trustee of the estate. In reply to the Official 
Receiver, debtor said his present occupation was that of an elec- 


. trical engineer, and he was receiving a salary of £5 a week. Не 
. had some shares in an engineering company, but they had been 


sold. He had tried to make an arrangement with the creditors 
in his failure, offering 6s. 8d. in the E, but this did not go through. 
Debtor's solicitor suggested that the failure was the result of the 
folly of youth. The two young fellows did not realise how to 
carry on a business like theirs. Debtor, although a bad trader, 
was а very clever man. He had materially assisted the Govern- 
ment during the war as he had invented an electrically-heated suit 
to enable airmen to fly at a height of 20,000 ft. He had, how- 
ever, not got his due reward. The discharge was granted upon 
debtor's consenting to judgment of £50 to be paid over to the 


. Official Receiver. 


French Electrical Companies.—Under the style of 
L'Electricité Appliquée has been formed at Paris, a company with 
acapital of 350,000 fr., for the carrying out of electrical installations 


. of all kinds, including the manufacture of electrical apparatus. 


The Société Artésienne de Force et de Lumicre has just raised ita 
capital from 5,200,000 fr, to 8,000,000 fr, О 


Our Trade in India.— There has been issued a Report 
on the Conditions and Prospects of British Trade in India at the 
Close of the War," by Mr. T. M. Ainscough, O.B.E., His Majesty's 
Senior Trade Commissioner in India and Ceylon. The report 
impresses upon British manufacturers and exporters the recent 
important and far-reaching changes in the import trade of India, 
which call for special efforts and revised methods and organisation 
on the part of British traders. It is the first prepared by & Trade 
Commiasioner in India, and is divided into five parts, the first of 
which contains a general survey of the industrial and commercial 
position obtaining in India immediately prior to, and during the 
war, with particular regard to foreign competition, the development 
of Indian industries, the attitude of the merchant houses, and the 
question of manufacturers’ branches in India. A detailed 
examination of the leading import trades, with special reference to 
the changes in character, volume and origin of imports during the 
years of war, will be found in the second part, while the third part 
embodies a review of the methods of representation and distribution 
in India in particular trades, together with definite recommenda- 
tions as to the revised methods which might, with advantage, be 
adopted by British interests in order to meet the new conditions. 
The fourth part of the report treats of the development of Indian 
industries and ite significance, with special reference, first, to the 
opportunities for the employment of British capital and industrial 
management in the country, and, secondly, to the readjustments 
which will probably be necessary in some of our export trades as 
the result of the competition of local industries. We hope to refer 
more fully to the report in a later issue. 


The German Glow Lamp Industry.—It is stated that 
the glow lamp works of the A.E.G. and of the German Incan- 
descent (Auer) Light Co., the amalgamation of which was recently 
announced, are to be transferred to a separate company witb 
extremely limited capital. The working capitalis to be provided 
in the form of credits to be granted by the A.E.G. and the Auer 
Co., and possibly also by the Siemens-Schuckert Co. 


Instalments on German Orders.—The German elec- 
trical firms who are members of the Price Regulation Department 
of the Central Union of the German Electrotechnical Industry 
have decided henoeforth not to accept orders except on the pay- 
ment of a non-interest-bearing instalment amounting to from one- 
third to one-half of the value of the order prevailing on the day 
when the order is framed. An exception, however, is to be made 
in the case of customers in a small way of business, 


The Charlerol Electric Construction Works, — The 
shareholders in the Ateliers de Constructions Electriques de 
Charleroi recently met in extraordinary meeting, when the 
chairman (M. Empain) stated that since the last assembly the 
directors had devoted their activity to the recovery of the plant 
which had been removed, and to the reoganisation of working. 
The equipment in the old works, which was requisitioned by the 
Germans, had been increased since the Armistice, and now 
possessed more machine tools than in 1914. In the new works the 
machine toole in operation were now almost as numerous as in 
1914, and new machines were expected to arrive from America, 


whilst the return of machinery from Germany was proceeding ' 


regularly. Apart from certain machines which were in Austria, 
it had been possible to recover almost all the machinery carried 
off from the cable factory, and the equipment at the signal works 
had been augmented since the Armistice. Under the oircum- 
stances, the workshops had now been able to resume almost the 
normal rate of working ; the number of workmen, which was about 
3,000 in 1914, was now 2,600, and would be shortly increased. 
The orders booked since the beginning of the year represented 
26,500,000 fr., exclusive of arrears of orders in 1914-19 for from 
5,000,000 to 6,000,000 fr. It was proposed to extend the signal 
department and transfer it to the district of Liege, to extend the 
shops for the construction of large motors and lifting plant, to 
develop the cable factory, to undertake the production of insulating 
tubes and insulating materials, and turn out small motors in bulk. 
In order to proceed with these developments, it is intended to 
increase the share capital from 20, 000, O000 fr. to 40,000,000 fr. 


Electrical Prices in South Africa. — The South 
African Mining and Engineering Journal (November 15th) says :— 
Lampe, which are selling here at 28. each, are fetching in London 
Зв. 6d., which means, of course, a further rise in these in the very 
near future. Ceiling roses аге in London 1s., which is about the 
same price as that obtaining here, when any are procurable. Lamp- 
holders are also going at 1s. in both London and Johannesburg. 
As a matter of fact, many electrical materials are fetching at the 
present time double the price in London as compared with Johan- 
nesburg, but then it must not be forgutten that we have been 
importing electrical goods from America and Japan.” 


Merchandise Marks.—The Merchandise Marks Com- 
mittee, who are considering the questions of indications of origin 
on goods and of national trade-marks, met at the Board of Trade 
Offices on Thursday and Friday, last week, under the chairmanship 
of Mr. Harry Greer, M.P. Evidence was given regarding the 
present position of the matters into which the Committee are 
inquiring, in 80 far as those matters affect the Board of Trade and 
the Customs, by Mr. H. Fountain, C.B., C. M. G., an Assistant 
Secretary of the Board of Trade in charge of the Commercial 
Relations and Treaties Department: Mr. Temple Franks, C.B., 
Comptroller-General of Patents, Designs and Trade Marks and 
Comptroller of the Industrial Property Department of the Board of 
Trade ; and Mr. J. L. Mackie, an Assistant Secretary of the Board 
of Customs and Excise, 
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The Swiss Bank's Depreciated Assets.—The accounts 
of the Bank fur Elektrische Unternehmungen, of Zurich, for 1918-19, 
which were recently summarised in this journal, were 
. without discussion at the annual meeting. As a result of the 
. decline of all foreign exchanges since the end of June, and the 
. oonsequential depreciation of the securities dealt in on the Stock 
Exchanges in Switzerland, the directors of the Bank prepared for 
the meeting an intermediate balance-sheet closed on November 
28th, showing a depreciation of the book value of the assets 
amounting to 82,460,000 fr. (£3,298,000). After transferring 
10,000,000 fr. from the reserve fund, and taking advantage of the 
exchange quarantees, which were arranged a year or two ago, 
totalling 46,120,000 fr. (£1,844,000), the deficiency of 22,640,000 fr. 
(£905,000) shown on June 31st, 1919, becomes increased to 
48,980,000 fr. ($1,959,000) on a share capital of 75,000,000 fr. 
(£3,000,000). 


Dutch Motors and Dumping.— The Elektromotoren 
Fabriek Dordt, of Dordrecht, has just declared a dividend at the 
rate of 71 per cent. for 1918-19, as compared with 25 per cent. in 
the preceding year. The directors’ report, which refers to the 
purchase of raw materials (dynamo sheets and copper) from the 
United States and England, states that the demand for electric 
motors would increase enormously through the continual extension 


of municipal and provincial stations, and the company would 


secure a share in the business if the prices were able to compete 
with those of rivals, which would be the case with free and equal 
competition. It would, however, be otherwise if foreign exchange 
manifested its influence. In this connection it is mentioned that 
foreign machine tools of reputed makers were already being 
offered in Holland at prices which were far below those at which 
Dutch firms would ever be able to produce them. So far the 
imports of electric motors were inoonsiderable, although some 
foreign makers were already offering motors at very low quotations. 
It remained, however, for the future to decide how far the 
" exchange danger could cause prejudice to Dutch industry. 


Calendars, &c.— From the PIRELLI-GENERAL CABLE 
Works, LTD., of 144, Queen Victoria Street, London, E.C., we 
have received a pocket memoranda book, with celluloid covering, 
whereon a calendar for the New Year is printed; also a very 
useful desk memoranda block, with hinged metal case containing 
monthly calendar slips for 1920. 


Sale of German U-Boat Machinery.—Messrs. JOHN 
M. LEEDER & Son, at the Riverside Wharf, Swansea, on Tuesday 
morning, offered for sale by public auction, motors, electrical 
equipment, ventilating, heating, pumping, and air-compressor 
plant, and machinery, taken from dismantled German submarines. 

The lots included reciprocating oil pump (£20), small motor- 
driven air compressor (£13), five-blade single-pole knife switches 
(up to £5 each), four automatic circuit-breakers (£12), three 
double-acting plunger pumps (£45 each), motor-driven four-stage 
air compressor (£200), enolosed auxiliary switchboard to control 
motors (£20), searchlight with shutters, suitable for signalling 
(£10). All machinery was made by German firms, some of it as 
recently as 1916. The largest buyers were Messrs. Graesser, Ltd., 
chemical manufacturers, Ruabon, North Wales. The total pro- 
ceeds are expected to realise between £7,000 and £8,000. The 
lots offered on the second day were mostly motors, Combined 
- motor-generators ranged between £7 10s. and £32 108.; а com- 
bined motor-driven four-stage air compressor, of 21 to 25 H. P., 
realised £125; a watertight D.c. motor, by Siemens-Schuckert, 
Berlin, £25; motor or generator, made in 1916, £425; two 
switchboards, £25 each ; three motors, each with two 12-in. shaft 
extensions, and made by Siemens-Schuckert, Berlin, went for £40 


each. 


Trade Anuouncements, — Messrs. Watson & Sons 
(ELECTBO-MEDICAL), LTD., of 43, Parker Street, Kingsway, London, 
W.C. 2, announce that, owing to the increasing demand for their 
instruments necessitating additions to their staff, Mr. Howard C. 
Head has joined the board. Mr. Head's experience extends back 
to the discovery of X-rays in 1896, and he has been in charge of 
the X-rays and electro-medical department of Mesars. Siemens 
Bros. & Co., Ltd. Messrs. Watson are also making other additions 
to their scientific, technical, and experimental staff. 

THE SLOAN ELECTRICAL Co., LTD., of 12, Golden Lane, London, 
Е.С. 1, have been appointed sole agents for the district for Messrs. 
Peyton & Peyton, Ltd., Bordesley Works, Birmingham, manu- 
facturers of decorative electric light fittings. The Sloan Co. are 
furnishing a showroom, which they contemplate will be completed 
early in the New Year, where they will exhibit all types of their 
fittings. A new catalogue is being compiled. 

MERSRS. PHILLIPS & TURNER, of 115, Edmund Street, Birming- 
ham, are manufacturing galleries of all types for glass shades. 

The Financial Timex states that & new company is being formed 
by J. G. White & Co., Ltd., called the CONSOLIDATED CONSTRUC- 
TION Co., to amalgamate the contracting businesses of Dick, Kerr 
and Co. and J. White & Co., with offices at 9, Cloak Lane. The 
English Electric Co. is interested in the new Construction Co. by 
an acquired holding of ordinary shares of J. G. White & Co. The 
latter company is unchanged in management and will continue 


to carry on ita functions of engineering and operating management: 


at the same address. 


International Exhibition at Lille.—With a view to 
affording help towards restoring the industries of the devastated 
parts of Northern France, the Municipality of Lille is proposing 
to hold an international exhibition next year, from May to October, 
Its offices are at 20, Rue Henry Kalle, Lille. 


Catalogues for Antwerp. H. M. Consul-General at 
Antwerp (Mr. M. Gurney, C. M. G.) has recently written to the 
Department of Overseas Trade to the effect that in view of the 
forthcoming transfer of the Consulate-General to more commodious 
premises, it is desired to obtain the supply of a larger and more 
varied collection of trade catalogues and samples than is available 
at present. In the new offices a large room is being set aside 
solely for the exhibition of British trade catalogues, &o., and it is 
hoped that it will be possiblo to keep this room well provided with 
printed matter and small samples covering as far as possible the 
greater part of British industries. Catalogues, &c., together with 
a notification, should be posted direct to His Britannic Majesty's 
Consul-General, British Consulate-General, Antwerp. 


Book Notices.—Apprentice Training. Booklet No. AG 
102 of the British Thomson-Houston Co., Ltd., Rugby.—This 
volume, which is handsomely produced and illustrated with excel. 
lent photogravures of the exterior and interior of the B.T.H. works, 
as well as of Rugby town, gives particulars of the various courses 
of training which are offered by the company, under the broad 
headings of Trade Apprentices,” Drawing Office," ''Engi- 
neering,” Student, and " Chemist Apprentices,” corresponding to 
the preliminary qualifications and professional aims of the entrants. 
No premiums are required in any of the courses ; thus there is 
equality of opportunity, and merit is the qualifying factor, boys 
who show exceptional ability in the lower grades being eligible for 
transfer to higher grades. The indentures generally cover a period 
of six or five years from the age of 15 or 16, and the apprentices 
are paid at rates increasing yearly, together with an annual bonus, 
depending on the monthly reports of the foremen and the 
apprentice supervisor. Close observation of each apprentice's pro- 
gress is maintained, and each year at least two trade apprentices 
are promoted to the engineering or D.O. Course. Attendance at 
Further Education Classes is required in the last-named grades, 
but in the " Student Apprentice " grade the degree or diploma of a 
university or college must be held by the candidate, and the 
indenture is for three years only. The Chemist" course is open 
to both sexes. Information is given as to the educational facilities 
provided by the local authorities, the arrangements for the super- 
vision and welfare of the apprentices, the rules, &o., and the works, 
which at present accommodate about 5,500 employés. An interesting 
chart shows graphically the courses followed by apprentices in the 
different categories. The system appears to be as admirable as the 
manner in which it is presented to the reader—and that is high 
praise indeed. 

Circular of the Bureau of Standards, No. 75, “ Safety for the 
Household." Washington: Government Printing Office. Price 
15 cents. 

„The Present Position of the Theory of Ionisation. A general 
discussion reprinted from the Transactions of the Faraday Society. 
Vol. XX, Part 1. 1919. London: The Faraday. Society. Price 
12s. 6d. 

„Safety First."— The London Safety First Committee, 31, 
Westminster Broadway, S.W.1, has issued a poster giving 
instructions to drivers of electric (storage battery) vehicles, which, 
if acted upon, will tend to lessen the number of accidents which 
occur in this direction. The publication is well set out and 
illustrated. 


F.B.I. Trade Commissloners.—In pursuance of its 
policy of placing Trade Commissioners in foreign oountries, the 
Overseas Committee of the Federation of British Industries has 
made the following appointments :— 

Italy.— Mr. Ed. Н. Capp—Mr. Capp was previously the secretary of the 
British Chamber of Commerce for Italy, whose headquarters were at Genoa, 
with other offices at Milan and Rome. He will open an office for the 
Federation of British Industries at Milan at an early date. 

Portugal.—Mr. G. L. Barley—Mr. Barley has a very full knowledge of 
Portugal. His address will be c/o Messrs. Rugeroni & Rugeroni, Ltd., Rua 1? 
de Dezembro 84/84, Lisbon. 

Algiers.—Mr. F. Dorrien Thoroton—His address will be Federation of 
British Industries, 6, Rue De La Liberte (Cox & Co.), Algiers. 

Near East (Constantinople)—Captain Lafontaine, who is well known in 
Constantinople, represented a well-known firm in this area. He will open an 
office for the F.B.I. 


Catalogues and Lists.—THE MaTROPOLITAN-VICKERS 
ELECTRIC CO., LTD., Trafford Park, Manchester.—Pamphlet 
(Envelope Series 4,047/1 B) dealing with the Westinghouse brake 
solenoids for А.С. and D.C. working. 

MEssRS. WARD & GOLDSTONE, LTD., Sampson Works, Salford, 
Manchester.—Edition A 19 of ‘‘ Electrical Novelties and Sundries,” 
& comprehensive list of electrical applianoes of British manu- 
facture, chiefly devoted to lighting equipment. 

THE SUN ELECTRICAL Co., LTD., 118 and 120, Charing Cross 
ee Ұ.С. 2.—Priced pamphlet illustrating the "Sunco" vacuum 
cleaner. 

MESSRS. SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. 
— Installation News," December, 1919, describing among other 
things the manufacture of Simplex conduite, and the new 
" Simplex " fuse unit, which embodies several novel features. 

Messrs. R. B. HAND & Co., LTD., 63, High Holborn, W. C. 1.— 
Pamphlets illustrating the Evinrude oil engine. 

STANTON IRON wORRS Co., LTD., near Nottingham. December 
stock list of cast-iron pipes. 

THE A. & A. ELECTRICAL Co., LTD., 18, Farringdon Road, E C. 1. 
—Tllustrated price-list of electric-light bulbs—mainly for car 
lighting. 

Causes of Unrest.—About 4,000 workers in the Tata 
works at Bombay came out on strike for a bonus on the occasion 
of the owner of the mills being presented with a son. Therumour 
was denied, but the workers announced that, baby or no baby, they 
intended to have the bonus,—F'xancial Times, 


-— 
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St. Dunstan's Day.—In connection with the effort to 
place St. Dunstan's Hospital on a firm and permanent basis, and 
wive after-care to men who were blinded in the war, Mr. C. E. 
Town writes offering to supply to any reader quantities of special 
adhesive Dunstan's Fair Stamps, in sheets of 72, for retention or 
disposal. The fund is heing raised in aid of the Blinded Soldiers’ 
and Sailors’ After-Care Fund (13, Walbrook, E.C. 4). 


Italian Industrial Exhibition.—4An exclusively national 
exhibition is to be held in Rome in the course of next year, to set 
forth the progress made by Italian labour in all branches of 
industry. It is styled a National Exhibition of Work, and the 
country's advances in the domain of electricity, electrotechnics and 
electrometallurgy, will be fully shown. 


Profit-Sharing and Labour Co-Partnership.—We have 
received a copy of a pamphlet (3d. net) published by the Labour 
Co-Partnership Association, 6. Bloomsbury Square, London, W.C. 1, 
containing speeches by the Right Hon. Lord Robert Cecil, M.P., 
and the Right Hon. J. R. Clynes, M.P. These speeches reflect the 
modern aspects of profit-sharing and co-partnership, and illustrate 
the changed attitude of many public men towards industrial pro- 
blems. The human side of industry is recognised as of funda- 
mental importance for the progress of industry and for the welfare 
of the State. We commend the speeches to the careful and sympa- 
thetic study of all connected with industry who are anxious to 
know the merits of partnership as a means of promoting industrial 
harmony and prosperity. In vhe pamphlet cross-headings and 
special type are used to bring out the salient points, and so enable 
the inquirer to find quickly whatever is to him the particular point 
of interest. Copies of the pamphlet and other literature on the 
subject of co-partnership can be obtained on application to the 
above address. 


The Coal Bill Dropped.—The Government has dropped 
the Coal Industry (Emergency) Bill, which limited the profits of 
coalowners to 1s. 2d. per ton. 


Patents for Inventions.—At the annual general meeting 
of the Inventors’ Union, held in London on Monday last, it was 
decided to ask the Government to consider the creation of an All- 
Empire Patent to replace the present system, and a resolution was 
passed opposing Clause Sof the Patents and Designs Bill. 


Economic Effect of the 44-Hour Week.—The Ship- 
building and Engineering Trades Federation have appointed a 
Committee of six to co-operate with an equal number of representa- 
tives of the Engineering and Shipbuilding Employers’ Federations 
to investigate the economic effect of a 44-hour week in those 
industries. The men’s Committee is composed of :—Messrs. J. T. 
Brownlie (chairman), John Hill (boilermakers), W. F. Dawtry 
(steam-engine makers), J. Rowan (electrical trades), J. E. Davison, 
М.Р, (iron founders), and J. W. Paterson (carpenters and joiners).— 
The Times. 


Vickers, and Brown, Boverl.—The Financial Times 
reports that an extraordinary general meeting of the shareholders 
of Brown, Boveri « Co. was held in Baden, in Switzerland, on 
December lat, at which sanction was given to the recent increase of 
capital and the scheme for a community of interests with the 
London firm of Messrs. Vickers was approved. Sir Ernest Hiley 
and Mr, Francis Barker, of the firm of Vickers, and M. Quillaume 
Pictet, banker, of Geneva, were elected members of the board of 
Brown, Boveri. 


The Ironmouiders' Strike, —In the course of a com- 
munication to the Press last week, Mr. D. A. Bremner, Director of 
the British Engineers’ Association, wrote :—" The ironfounders’ 
strike makes no direct and immediate appeal to the man in the 
street. Nevertheless, it would be difficult to exaggerate the extent 
to which the national life and welfare are menaced by the stoppage 
of the production of iron and steel castings. That stoppage, if 
continued even for another two or three weeks, will paralyse the 
greater and most important part of the engineering industry of 
this couhtry, and throw out of employment the great majority of 
the workpeople engaged in it. Unless this strike be ended very 
soon the consequential unemployment will run into hundreds of 
thousands, The very enormity of such a state of things and its 
disastrous possibilities should induce even organised labour itself 
seriously to consider whether it can afford to perpetuate it with 
any regard for ita own interests." 


Wages of London Electricians.— Тһе London District 
Committee of the Electrical Trades Union, on December 11th, dis- 
cussed the employers latest offer of 2s. per hour, which was not 
considered satisfactory. The Committee repudiated the suggestion 
that it was likely to cut off the electricity supply of London at a 
moment's notice. Instructions have been issued to members of 
the Union that the rates must be as follows :— Electricians, 28. per 
hour. plus 124 per oent., and mates, Is. 7d. per hour, plus 124 per 
cent. of total earnings, pending the putting into effect of the result 
of the ballot, which by a large majority gave the Committee the 
power to call а strike.— The Times. 


Liquidations and Dissolutions. — Zovrac PEERLESS 
ELECTRIC LAMP Co., electric light factors, 25, Denmark Street, 
Charing Cross. Road, W. C. Messrs. J. and J. J. Symons have 
dissolved partnership. 

BECK ENGINEERING Co., Eden Works, High Road, Hayes End, 
Middlesex. — First meetings of creditors and contributoriea, 
December 22nd, at Carey Street, W. C. 


Committee on Colonial Development.—The’ Secretary 
of State for the Colonies has appointed an Advisory Committee to 
inquire into the opportunities of economic development in the 
Colonies and Protectorates, to make recommendations as to the 
principles and methods to be followed in such development, and to 
examine and report on any particular schemes and suggestions which 
may be submitted to them. 


LIGHTING AND POWER NOTES, 


Aberdeen.— NEW Puant.—The Corporation electrical 
engineer is to obtain estimates for increasing the condensing plant. 
Mr. J. H. Rider has submitted to the E.C. a detailed report on 
the Corporation electricity undertaking. On the assumption that 


the Electricity (Supply) Bill will pass into law, it will be for the ` 


Corporation, he suggests, to submit to the Commissioners a proposal 
to constitute Aberdeen and the surrounding district as a se 
electricity district, a scheme for the proper supply of electricity in 
that district, and a scheme for the establishment of a joint elec- 
tricity authority for the district. Mr. Rider suggests that when 
the Bill becomes law, the Corporation should take steps to be 
constituted the electrical authority for the district. It might be 
necessary to come to terms with Duncan’s E.S. Co. with regard to 
the supply to Ellon, and, perhaps, buy out that undertaking. Mr. 
Rider discusses the proposals of the Water Power Resources Com- 
mittee with regard to Lochs Ericht, Laiden, Rannock, and Tummel. 
As to what it would cost to transmit the energy from the Loch 
Tummel district to Aberdeen, and working on the hypothetical 
case that the Corporation would take 9,500 KW., he points out that 
the transmission line would be about 90 miles long. A duplicate 
line would be necessary to ensure continuity of supply.. He 
estimates the cost of that portion of the line that would be 
chargeable against the Aberdeen supply at about £300,000. and if 
the whole cost had to be charged to Aberdeen, it would amount to 
about £500,000. The proper way for tbe Corporation to utilise 
the energy derivable from a water power scheme would be to use 
it to supply the whole of the load demand below 9,500 KW., and 
to use the local steam plant as a supplementary source of ener 
when the demand exceeded that figure. | 

The posaibilities of obtaining power from the river is now being 
considered by the water and the electrical engineers. 


Australia.—SypDNrEY.—The total commitments of the 
electricity department amounted to £3,500,000 up to September 23rd 
last, and will reach a total of £4,000,000 by March, 19200. 

TASMANIA.—The Mount Lyell Co. is negotiating with the State 
Government for & supply of power for the treatment of West 
Coast ores. 


Brynmawr.—Pnov. ORpdER.—The V.. C. is to apply 
for a prov. order to supply electric light. ' 


Burton-on-Trent.—LoaAN.—The T.C. has applied to the 
M. of H. for a loan of £6,000 for the provision of electricity for 
power atthe Milton waterworks. 


Carnarvon.— Losses IN WoRKING.—The chairman of the 
E.C. states that the company generating power, under an agreement 
with the T.C., is working at aloss. In spite of this, the Com- 
mittee is of the opinion that the undertaking is of great advan- 
tage to the town, and proposals for a supply from the North Wales 
power station were not favourably received. 


Cavan.—E.L. ScuEME.— The detailed estimate for the 
installation to be made by the new E.L. and P. Co. is now given at 
£8,035, including duplicate plant at a probable oost of £2,000. 
e J. J. Woods, Clones, has been appointed engineer to the 
scheme. 


Continental, —FRANCE.—A very important group is, says 
l Electricien, engaged in working out the plans for a transmission 
line, which will link up the hydro-electric works of the Pyrenees 
and the Central Plain with the coal-generating stations of the Nord. 
The Central Plain and the Pyrenees possess considerable water 
resources, but of variable output. These two regions are, therefore, 
able to complete each other, while the coal generating stations of 
the Nord are available when the former have reached their mari- 
mum. The conductors, it is believed, will be of aluminium. The 
Pyrenees-Centre-Paris-Nord line will serve not only the actively 
industrial Pyrnean region, but the whole of the industrialised 
middle districts, and also Paris. It will facilitate the electrification 
of the four networks, the Midi, the State, the P.O., and the Nord, 
constituting under the control of the State. a steady and sure 
source of energy. 


ITALY.—The Government is proposing to grant а concession to 
an American syndicate to utilise the water powers in South Tyrol 


` on condition that electric energy is supplied to the Italian State 


Railways at a 10 per cent. addition to cost price.— Economic Reriew. 

SLOVAKIA.—In conjunction with the Czecho-Slovak State and 
the Ministry for Public Works, a company is being formed in 
Banska Bistritz to undertake electrification in Central Slovakia. 
The capital is Kr. 10 mill, of which the State will contribute 
2 mill, the State mining works 2 mill, and certain towns and 
communes 2 mill.— Economic Review, 
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Clacton- on- Scna.— PRO INCREASE. — The U. D.C. has 
increased the price of electrivity by 1d. per unit, to 8d., for 
ordinary lighting, as from the end of the year. The rates for 
power and heating remain unalterdd. ä 


Deal and Walmer.— TIME ExTENSTON.— The B. of T. 
hae extended the time until March let, 1920, of the Deal and 
Walmer Gas and Electricity Act, 1914. | 


Doncaster. Loan.—The Corporation is applying for 
powers to borrow £40,000 to extend its generating station, and the 
application was, on December 11th, inquired into by Colonel T. C. 
Ekin on behalf of the M. of H. 


+ Dublin,—The, Corporation refused the Lighting Com- 
mittee power to exceed its estimate in order to meet complaints 
about badly-lighted areas. Alderman Byrne said the conditions 
were, in some instances, disgraceful. 


Glasgow.—MERCURY VAPOUR RECTIFIERS.—[n connec- 
tion with the engineers recent visit to the Brown, Boveri works, 
Switzerland, it is reported that during the visit rectifiers were seen 
in course of construction for pressures of 500 volts in sizes of 170, 
830, and 660 H.P. The workmanship was excellent in every detail. 
and evidence was given that where plant had been in use for five 
years, when dismantled, it showed no trace of depreciation. At 
Schliren an installation of two cylinders was seen, each of 170 E. P., 
for supplying energy to the local tramways. At Berne four 
cylinders, each of 330 H.P., were inspected, supplying both light 
and power from a municipal sub-station. The apparatus was seen 
disconnected and re-started within five seoonds. At Le Locle four 
cylinders, each of 170 H.P., were examined. From Neuchâtel, 
Peter's chocolate factory at Orbe was visited. where two cylinders, 
each of 330 H.P., were seen supplying both light and power in the 
factory. The small space occupied by the plant in front of the 
switchboard was specially noticeable in this case. At all the fore- 
going installations assurances were given by directors, managers, 
and workmen in charge of the plant, that the performance of the 
rectifiers was entirely satisfactory. А very large installation of 
rectifiers is being considered fer Paris, and Zurich is also to have 
an installation. No examples of these rectifiers are at present in 
use in Great Britain, but a list of 60 installations was supplied 
which have been carried out during the past five years, representing 
a total of 100 cylinders and a capacity of 25,000 H.P. 


Hastings.—Loan.—The T.C. has applied for a loan of 


£6,041 for H.T. cable. 


Hull,—Fuzr Storrace.—Owing to the serious situation 
arising through the coal shortage, the Fuel Overseer has made an 
order prohibiting all outside and inside display lighting by elec- 
tricity between the hours of three and five o’clock in the after- 
noons of each day of the week from Monday to Friday inclusive, 
commencing on December 15th. The order also applies to places of 
public entertainment. All other users are required to reduce their 
consumption by a third during these two hours. 


Ilford. — Price Increase. — The following revised 
charges for lighting oome into operation on and after the meter 
readings for the quarter ending this month :—Rate "B" (flat 
rate), increase from 7d. to 8d. per unit. Rate “С” (maximum 
demand), increase from 8d. and 5d. to 8d. and 6d. per unit. Rate 
+ р” (slot meters), increase from 74d. to 8d. per unit. 


Lewes. —BREAKDOWN.—Owing to a defective boiler 
tube and the breaking of a valve on the Diesel engine, the power 
station had to be shut down on December 2nd. 


London.— Sr. PANCRAS.— The Chief Electrical Engineer 
reports that he has had great difficulty in obtaining adequate supplies 
of coal from the contractors, Messrs. Beattie & Co., and has been 
informed that this is due to the Coal Controller diverting stocks 
intended for the undertaking in other directions ; at present he is 
1,600 tons short on contract deliveries, and has had to purchase 
outside the contract at special prices. 

. Finding " very great difficulty " in maintaining an efficient 
supply.of electricity between 4 and 6 p.m., the E.C. appeals to 
eonsumers to curtail consumption. 

ELECTRICITY SUPPLY.—AÀ recommendation of the Finance 
. Committee to sanction the borrowing by Hackney of £56,423, and 
by Hammersmith of £49,925, for the extension of local electricity 
undertakings, came before the L.C.C. on Tuesday. Mr. H. H. 
Gordon said the whole situation would be revolutionised by the 
changes in the Electricity Supply Bill in the House of Lords ; the 
question of London's electricity supply would once more be in tbe 
melting-pot, and everything would be in chaos and disorder. The 
Council had reason to complain that when the Bill had reached ita 
last stage the Government suddenly altered ita whole under- 
lying basis. Consideration of the applications from Hackney and 
Hammersmith was postponed until the next meeting of the 
Council. 

SHOREDITCH.—The demands for energy have increased to such 
an extent that the whole of the plant is required to be in commis- 
sion, and consequently there is no reserve in case of breakdown. 
The borough electrical engineer has submitted estimates for an 
additional 5,000-Kw. alternator for the main station, rotary con- 
verters at two sub-stations, new mains, and the necessary switchgear, 
at a cost of £116,570. 


Lourenco Marques.— ExTENSIONS.—In the course of a 
speech at the annual meeting in London, last week, of the Delagoa 


Bay Development Corporation, Ltd., Mr. Heyland, the chairman, said 
that in order to meet the increasing demand for electric power it 
would be necessary to increase almost immediately the plant at the 
power station. The visible increase in demand during the next two 
years was 300 to 400 н.р. The negotiations for certain modifications 
of the electric lighting contract had now been satisfactorily bermi- 
nated, and an agreement had been signed and confirmed. The 
only material modifications were a reduction in the obarges for 
energy and meter rents to private consumers, which would reduce 
the net revenue of the electrio lighting undertaking by about 
£2,000 per annum. Substantial reductions had been granted in 
April, 1918, and it was these that had now received official 
recognition. p a TUE 
Manchester. — NEw PLANT. — The Corporation’s new 
turbo-alternator, capable of developing 25,000 Kw., was started on 
Monday. It is the largest yet instailed by any municipality in the 
United Kingdom, and brings the power of the Stuart Street plant 
up to 90,000 kw. С жат 


Middlesbrough.—ExTEN8IONS. — The Corporation is to 
install at the electricity works two sets of combined 850-Kw. gas- 
engine generators, and the tender of Mesers. Browett, Lindley 
and Co., at £7,946 per set, has been accepted. The gas-producer 
plant, it is estimated, will cost £400 for each set. The engines 
are to be obtained in order to meet the requirements of the transporter 
bridge and pamping station, and are to operate either on town or 
producer gas. By this means an independent supply will be avail- 
able for the maintenance of essential services, including tram Ways. 
if the Tramways Committee decided to take the supply from this 
department. А new l-sq. in. cable is to be ordered, at ап 
estimated coat of £4,800. | MR 


1 

New Zealand.—CANTERBURY.— The electrical depart- 
ment ia to establish as many charging stations for electric vehicles 
as possible, in order to overcome the distance difficulty which 
prevents the use of this mode of transport by farmers. . 

Sours IsLAND.—A deputation from a conference of progreas 
leagues recently met the Prime Minister, and emphasis was laid on 
the need for hydro-electric developments. | E 

HAMILTON.—A report upon the proposed. electrical extensions, 
involving an outlay of £50,000, has been submitted to the B.C. 
Some of the improvementa su are & subeidiary power 
station (£17,500), street lighting (44,000), and water works 
(24,910). | | 


Rawtenstall.—Loan.—In connection with the proposed 
extensions to the Corporation electricity undertaking at Hare- 
holme, Cloughfold, application is to be made for sanction to 
borrow 2117, 000, of which about £87,000 is required for 
immediate purposes. . 

Tasmanla.— WATER PowEE.—At the annual meeting 
of the Mount Read and Rosebery Mines, Ltd., the chairman stated 
that the Tasmanian Parliament had authorised the Minister 
of Works to construct the Lake Rolleston power scheme at a 
maximum cost of £500,000, and to contract to supply this com- 
pany near Zeehan with 15,000 H.P. for 15 years at 55s. per Н.Р, per 
annum on the company providing guarantees that necessary capital 
for treatment plant installation was available. The chairman also 
said that the company had purchased from the Government the 
works of the Tasmanian Smelting Co., at Zeehgn, on favourable 
terms for a site for the electrolytic zinc refinery. | 


Tynemouth.—Y£aR’s Workine.—The annual report 
upon the Corporation electricity works for the past year, shows a 
gross revenue of £27,247, against £24,613 in 1918, and £22,435 in 
1917. The trading expenses absorbed £20,020, and the balance for 
transfer to the net revenue account was £7,227, equivalent to 
26°53 per cent. of the gross income, and representing а trading 
return of 7°33 per cent. on the capital employed. | 


Waisall, — HousixG  ScHEME. — The Е.С. proposes 
subject to an arrangement with the Housing Committee to 
light with electric light the houses proposed to be erected at 
Blakenhall, the necessary extension of mains be carried out at a 
total estimated cost of £700. The purchase of three canal boats 
for the Committee, for the sum of £885, is also recommended. _ 


Walton-on-Naze.— J IME ExTEN8ION.—With reference to 
the recent B. of T. inquiry into the condition of the plant at the 
E.L. works, the company has been given until January Ist to put 
the undertaking in order. 


Willesden. YEAR'S WorKING.—The report for the year 
ended March 31st, 1919, shows an income of £57,509, with а 
corresponding expenditure of 469,117, or a loss of £1,608. The 
number of units purchased from the North Metropolitan Р.З. Co. 
was 7,684,707, which was 170,960 less than the previous year. 
Two sub-stations were fitted with 6500-K W. rotary converters during 
the year. | 


United States,—FuEL  SHoRTAGE.—The strike of 
U.S.A. household coal miners, which began on November lst, has 


been settled. The restrictions placed upon lighting, heating, and 


power, as announced in our last issue will, however, continue in 
force for some time to соте. | 


veovil.— TIME ExTENSION.—The B. of T. has extended 


the time of the Yeovil Electrio Lighting Order. 1914, until April, 
1920. 
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-TRAMWAY AND RAILWAY NOTES. 


Belfast.—SuPPLv Far.ure.—During the busiest part 
of the afternoon of December 8th, the tramway service was brought 
- to a standstill, owing to the failure of the supply. It is reported 
that the stoppage was due to the insufficiency of river water 
available for condensing purposes, as the tide was low at 
this time. 


Burton and Ashby.—AccipENT.—In his report to the 
Ministry of Transport upon a tramway accident which occurred 
in October last, Major G. L. Hall. R.E., states that the brake equip- 
ment was in working order, the aocídent being mainly due to the 
, bad condition of a part of the rails. The driver was partly 
responsible in that, when the magnetic brake failed to hold the 
car at first, he assumed it to be out of order, although his position 
was rendered difficult by attendant circumstances. The sand- 
releasing gear failed to act owing to the collapse of the actuating 
pedal. If the hand-brake was applied, it was not sufficient to 
lock the wheels, which would render the magnetic brake ineffeotive. 
It was considered unnecessary to question the adequacy of the 

braking arrangements, but steps should be taken to alter the 
design of the sand-releasing apparatus. The people injured 
numbered 16, the conductress and one passenger subsequently 
succumbing. 


" Contineutal,—SwITZERLAND. — Electrification of the 
Swiss railways is proceeding apace. December 11th was fixed for 
the opening of the Davos and the Filisur line for passenger traffic. 
Next year it is hoped to have finished the electrification of the 
line between Davos and Klosters, and in 1921 between Klosters and 
Landquart and between Reichenau and Disentis. 


Glasgow.—ELkcrRIC VEHICLES.—For the non-delivery 
of electric vehicles both Messrs. Edison Accumulators, Ltd., and 
Electric Vehicles, Ltd., are to be held liable to the penalties pro- 
vided in their respective contracta. 


London.— L. C. C.— The average number of cars running 
on the Council's tramways is 1,277, and the number under repair 
is 383. There has been considerable delay in delivery of materials 
for repairs. 

. The new basis of fares. approved in April, has been in operation 

for six months. The results show that there is likely to be a con- 
siderable deficiency on working, after providing for the payment of 
debt charges, and that the amount now standing in the renewals 
and general reserve funds will not be sufficient to make up this 
deficiency and to meet the cost of renewals actually carried out 
during the year. In these circumstances, the conclusion has been 
come to that, unless some other remedy is forthcoming, it will be 
necessary to further increase the tramway fares. 

ACCIDENTS.—On Thursday, last week, an axle broke on a City 
and South London train between Stockwell and the Oval. A 
District train also broke down on the South Harrow line. Both 
accidents caused considerable delay. 

Steam trains are now reported to be running on the electric 
„loop“ line from Waterloo Station to relieve the pressure during 
the busy hours in the evening. 

Sir Albert Stanley, in a speech last week at the Savoy Hotel, 
said that the traffic problem could not be solved by a dozen or 
more separate undertakings; there would have to be complete 
co-ordination. The cost made it impossible for any organisation to 
provide a. seat at any hour of the day for every passenger. The 
strap-hanger had oome to stay; any prospect of profit arising out 
carrying passengers in London to-day had disappeared. The share- 
. holders of the Underground had received in 51 years no more than 
£70,000, which situation could obviously not continue. Their 
average rate of pay was £194 per year, and they asked from those 
who used the facilities to maintain the solvency of the under- 
takings, provide good wages for the employés, and a reasonable 
return for the enterprise. 

WooLWICI.— It is understood that the East Ham Corporation is 
to urge upon the Minister of Transport the desirability of oon- 
structing a high-speed tube railway on the Kearney system 

between Woolwich and East Ham. Woolwich Corporation supports 
construction by a company. | 


Mauchester.—FA4RE INCREASE.—[It has been decided to 
increase the 11d. fares to 2d. Councillor Barton, President of the 
British Socialist Party, favoured free tramway rides, the expenses 
to be borne by the rates. 


Neweastle-upon-Tyne.— BiLL.—It has been formally 
‚ decided to promote the Parliamentary Bill which seeks power for, 
` nter alia, the extension of the tramway service both inside and 
beyond the city boundaries. The cost of the construction of the 
tram ways and tramroads will be £393,850, and of the equipment 
£54,075. It is proposed to increase the oontribution to the rates 
for road maintenance from jd. to 1d. per car-mile per annum. The 
. undertakers of motor-'bus services and owners of other motor 
vehicles would be required to contribute Id. per car-mile per year. 


Rallway Electrification.— The policies of Great Britain, 
. France, and Belgium, were recently reviewed by Mr. A. McCallum 
in the Electric Railway Journal, In France, the subject is compli- 
cated by ita forming part of a comprehensive scheme of national 
reconstruction. Only in Belgium does it seem likely that electri- 
. fication work will very soon be commenced. The immediate future 
of railway eleotrification in Great Britain depends entirely upon 


the ultimate fate of the Ministry of Ways and Communications and 
the Eleotricity (Supply) Bill. Little avoidable capital outlay is 
likely to be made by railways during the two years for whioh they 


are bound by Government control; it is at present impossible to 


say what will happen after that. It is expected that the line from 
London to Southend (about 40 miles) will be electrified at an early 
date, and that the South-Eastern Railway will be electrified from 
London to Dover (more than 70 miles) provided that the Channel 
tunnel scheme goes forward as it promises todo. As for the rest, 


. the prospect seems to be one of suburban electrification gradually 


carried further out from the great cities and, at least in some cases, 
ultimately meeting and joining up. It is thought probable that 
direct current will be used in most of the electrification schemes. 


Sheffield.— Fare INcREASE.—It is proposed to increase 
the tramway fares from IId. to 2d. The fares were raised from 1d. 
to 144. last February, but the tramways manager estimates that if 
income is not increased there will be a loss of £36,900 at the end 
of this year, and that this loss will be increased to at least £72,500 
by the end of next year. He estimates that the increase of fare 
will bring in an increased revenue of £115,908 per annum. 


Tynemouth.—AccrpENT.—In his report to the Minister 
of Transport, Major G. L. Hall, R.E., states that the tramway 
accident which occurred at Borough Road on September 27th, was 
due to the locking of the car wheels owing to the sudden appli- 
cation of the hand-brake as the vehicle was rounding a curve. 
Responsibility was attributed to the motor-man for spproaching 
the stopping place where the accident occurred at too high a 
speed, and for unskilful manipulation of his brakes and sand gear. 


TELEGRAPH AND TELEPHONE NOTES. 


Anstralia.—It has become necessary to make considerable 
alterations to the existing wireless stations; £10,000 has already 
been expended in this direction, and it is estimated that a further 
£3.000 will be required. 

The Shaw Wireless Works, recently purchased by the Govern- 
ment, is stated by Admiral Jellicoe, in a report to the Common- 
wealth, to be a most suitable nucleus for war preparations, 
possessing ample facilities for the development of secret experi- 
mental work, and also for the manufacture of jigs, patterns and 
gauges necessary for the production of war material. 


Automatic Telephones.—The first automatic telephone 
installation to be put in commission in Dublin has just been com- 
pleted at Messrs. Pim Bros., Ltd., premises, by Messrs. Maurice 
Pitman & Son, the equipment having been manufactured by the 
Automatic Telephone Co. The installation is designed to acoom- 
modate 50 lines, but of these only 24 are in commission, leaving 26 
additional lines for future extension. Energy is supplied by a 
central battery of Chloride accumulators, comprising two seta of 
25 cells each, the duplicate seta being used alternately, the one 
supplying energy to the equipment, while the other is on charge. 
There is over two miles of cable supplying the 24 telephones in 
operation, and it augurs well for the installation that on its maiden 
trial it worked perfectly without a hitch. 

The Hull Corporation has applied for sanction to borrow £61,756 
for telephone extensions, £3,000 being required to erect an 
automatic exchange. Although in 1914 a profit of £5,000 was 
made, last year’s deficit amounted to £1,105. The Government 
Inspector, Col. T. C. Ekin, thought it improbable that a 25-years’ 
loan would be sanctioned. ; 


Iceland.—The telegraph and telephone system at the end 
of 1918 comprised 2,256 km. (pole route) and 6,692 km. (length of 
wires). There were 140 stations, 1,877 telephone instruments and 
12 telegraph instruments, the telegraphic work being largely dealt 
with by telephone. There were 752 subscribers in Reykjavik, 139 
in Akureyri, and 79 in Vestmannaeyjar.—7. and T. Journal. 


Eastern Telegraph Co.—In a letter to the President of 
the Manchester Chamber of Commeroe, in reply to complaints of 
cable delays, the Postmaster-General states that the fault in the 
above company's main cable has now been removed. The number of 
words dealt with in 1918 amounted to 180 millions, compared with 
64 millions in 1915. The routes of the Great Northern and Indo- 
European Companies, тїй Russia and Germany, are still interrupted. 
A new cable is now being laid between this country and Gibraltar, 
and orders have been given for cable to provide a new high-speed 
line to the East by way of the Mediterranean, Red Sea, and riú 
Bombay and Madras to Singapore. 


France.—4An official notice issued in Paris says that 
on and after December 16th a surtax of 53 centimes per franc 
was added to the cost of foreign telegrams, including wireless 
telegrams, 

It is officially announced that the telegraph service between 
France and Germany will be resumed on December 17th. The 


. resumption has been delayed owing to the difficulty of establishing 


permanent lines through the devastated regions. The charge will 
be 18 centimes per word and no code messages will be allowed. 
Telegrams in French, German, English, Italian, and Japanese, will 
be received for transmission, 


Storm Damage.—It was reported last week that violent 
storms inthe Alps had caused an interruption in telegraphic and 
telephonic communication between Italy and France and England, 


Vol. 88. No. 2,195, ОРкскмвкв 19,1919. THE ELECTRICAL REVIEW. 


Teneriffe.—Tenders have lately been invited for the 


establishment of a telephone service on the Island of Teneriffe. 


Tonga.—At the present time the Tongan group of 
islands have no rapid means of communicating with the outside 
world. An order has been placed with Amalgamated Wireless 
(Australasia), Ltd., for a complete wireleas equipment to provide 
direct communication between Nukualofa and Suva. The entire 
apparatus, which includes valve receivers, power plant, storage 
batterles, and specially designed masts, will be manufactured by 
the company at ita works in Sydney, and erected by Australian 
engineers. 


CONTRACTS OPEN AND CLOSED. 


( The date given in parentheses at the end of the par моруне 


the issue of the ELECTRICAL REVIEW in whio онаа 
Not ios appeared.) 

| OPEN. 
Australia, — SYDNEY. — January 25th, 1920. N.S.W. 


Government Railways and Tramways. One 1,250-Kw., 50-oyole 
turbo-alternator. 

February 18th, 1920. One electrically-oontrolled tower clock 
and four dials, for Sydney sub-station. Chief Electrical Engineer's 
Office, 61, Hunter Street, Sydney. 

PERTH, W.A.—Fe 10th, 1920. P.M.G.'s D:partment. 340 
accumulators (schedule W.A.647.) (See this issue.) 


Barnes,.— January 20th, 1920. U. D. C. Electricity 
Department. Supply of water-tube boilers, economisers, draught 
plant, turbo-alternators, condensers, air and circulating pumps, 
transformers and rotary converters. (December 12th.) 


Bedwellty.— December 29th. U. D. C. Supply and erection 
of а small sub-station equipment, and about 3,000 yd. of pole line. 
(See this issue.) 


Belfast. — December 22nd. Electricity Department. 
Steam, water and other pipework for the New Harbour power 
station. (November 28th.) 


Chiie.—March 15th, 1920. Comision de Puertos, Santiago. 
Electrical machinery (power and lighting) for the Port ot Valparaiso. 
Comision de Puertos, Santiago, Chile. Copies of the specifications 
can be seen at the Chilean Legation, London, between 3 and 5 p.m. 


Dundee,—January 28rd, 1920. Corporation. Electricity 
Department. Three 750-K W. converter sets; one 300-KW. ditto ; 
11,000 v., E.H.T. switchboard ; two 760-KW., D.C. control panels; 
one 300-KW. ditto. (See this issue.) 


Govan (Glasgow). December 30th. Clyde Navigation 
Trustees. Electrically-driven de-watering pumps for Nos. 1,2 and 3 
Graving Docks, Govan. W. Bridges & Co., Engineers, 3, Salters 
Hall Court, London, E.C. 4. 


Hallfax.— January 5th. Electricity Department. Supply 
of stores (including lighting fittings and electrical accessories, 
cables, meters, &c.), from February Ist, 1920, to March 31st, 1921. 
(See this issue.) 


London.—lsLiNGTON.— January 28th. Electricity Com- 
mittee. Stores, including cables, meters, electric lamps, &c., for 12 
months. (See this issue.) 

FuLHAM.—January 13th, 1920. Electricity Committee. Manu- 
facture, delivery and laying, complete, duct, E.H.T. cable, &o., 


between the generating stations of Fulham and Hammersmith. 


(See this issue.) 

STEPNEY.—January 2204, 1920. Electricity Supply Committee. 
Two water-tube boilers, chimneys, economisers, &c., and one 
5,000-K W. turbo-alternator, with condenser. accessories and switch- 
gear. (See this issue.) 


Rhondda.— January 5th, 1920.  U.D.C. Electricity 
Committee. Steel or wood poles and the completion of overhead 
lines. (See this issue.) 


Sheffield.—January 2nd, 1920. Electric Supply Depart- 
ment. Supply and laying of six-core, E H.T., split-conductor 
cable (contract No. 268). (December 12th.) 


Spain. — January 25th, 1920. "The Harbour Works 
Authorities at Alicante are inviting tenders for the supply of three 
electrio cranes. Particulars may be obtained from, and tenders are 
to be sent to, the Junta de Obras del Puerto, Alicante. 


Tynemouth.—January 12th, 1920. Electricity Depart- 
ment. Ten 250-k. v. A. transformers. (See this issue.) 


*A copy oan be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSBD. 
VVV Department, N.S.W. :— 


ороон, £983.—British General Electric Co., Ltd. 
telephones, £1,856; 150 do., £557.—Automatic Telephones (Aust.), Ltd. 
800 telephones, 22,580. Western Electric Co. (Aust.), 


P.M.G.'s Department, Victoria :— 
1,800 telephones, 24, 826.— Automatic Telephones (Aust.), Ltd. 


P.M.G.'s Department, West Australia :— 


100 telephones, £971.—Automatic го стерворее (Aust.), Ltd.; 50 do., £161.— 
Western Electrio Co. (Aust.), Ltd 
P.M.G.'s Department, Qu T 
1,100 protectors, £518.—British General Electric Co., Ltd. 
550 telephones, £1,774.— Western Electric Co. (Aust. ) Ltd. T 


Birstall.—Electriciuns' work in connection with the new 
Princess Picture Palace for Pictures (Birstall), Ltd. Messrs. H. 
Hainsworth, Ltd. 


Heywood.—1.C. :— 
Extra-high-tension and low-tension cables.—Macintosh Cable Co., Ltd. 
Motor converter, — Bruce Peebles & Co. 
London.— L. C. C. Fire Brigade Committee. Recom- 
mended :— 
Two chassis for turntable ladders, £8,088.— Tilling-Stevens. Ltd. 
L.C.C. Highways Committee. Recommended. Overhead elec- 
trical equipment for the Lee Green to Eltham tramways, &o, :— 


Clough, Smith & Co., Ltd. . rosat.) - 
В.І. & Helsby Cables, Ltd. - И os 9,899 
J. G. White & Co., Ltd. 


Low-tension electric cables for the ies Green to Eltham tram- 


ways, &o. :— 

Western Electric Co., Ltd. ..  (recom.) . £923,808 

В.І. & Helsby Cables, Ltd.. 55 24,297 
W.T. Henley’s Teleg. Works, Ltd. x jx 490 
Siemens Bros. & Co., Ltd. .. oe 21,753 
Johnson & Phillips, ouk б Му м 9,965 
W.T. Glover & Co., Ltd. .. že Те ar oe 35,903 
Union Cable Co., Ltd. Vs xd 25 15,420 
Callender's Cable & Con. Co., Ltd. Ме 95,594 


SHOREDITCH.—Elestricity Committee. Becontinsnded : — 
One 1,000-kw. rotary converter, 24,990 (delivery in 16 weeks). —Metropolitan- 
Vickers Electrical Co., Ltd. 
One 1, 11 motor converter, 27,080 (delivery in 86 weeks).—Bruce Peebles 
an „ 
The prices do not include switohgear. Tenders were received from five con- 
tractors amd included 20 different prices. 


Weymouth.—T.C. :— 


Repairs to boiler at the electricity works.—Cozens & Co., £408. 


FORTHCOMING EVENTS. 


institution of Mechanical Engineers.—Friday, December 19th. At eG 8 
Gate, B. W. Paper on The Cutting Power of Lathe Turning Tools, 
Mr. G. W. Burley. 


Janior Institution of Engineers.—Friday, December 19th. At the Royal 
United Service Institution, Whitehall, .W. At 7.90 p.m. Presidential 
address on ' The Influence of the War on Engineering," by Sir E. H. 
Tennyson D'Eyncourt. 

Saturday, December 20th. At 2.45 p.m. Visit to the L.C.C. Abbey 
Mills pamping station at Btratford, E. 
Society of Technical eers.—Friday, December 19th. At the Memoria! 
1, Manchester. At 7.30 p.m. Address on The Value and Purpose of 
Organisation, by Mr. E. Murray Wrong. 


NOTES. 


The Electricity Supply Bill.—In the House of Lords on 
Tuesday, the Lord Chancellor submitted a number of amendments 
which removed almost the whole of the controversial elements of 
the Bill. He said that they would cut out the compulsory powers 
for the establishment of District Electricity Boards, and for the 
purchase of generating stations and transmission lines, and all the 
financial clauses except that which provided for the ereotion of 
emergency power stations up to an outlay of 20 millions sterling. 
The Electricity Commissioners would exercise the present powers 
and duties of the Board of Trade under the Electric Lighting Acta, 
would have power to conduct experiments, and to set up Advisory 
Committees. The Government held that the jettisoned parts of 
the Bill were greatly needed, and would reintroduce them early in 
the next session. The Treasury had not objected to the 
expenditure involved. The amendments were agreed to en bloc. 


Alcohol from Coke.—It was stated at a meeting of 
Cleveland engineers on Monday night after long and patient 
research and many experiments Mr. Ernest Bury, a local engineer, 
had succeeded at Skinningrove Ironworks in extracting alcohol 
and its derivatives from coke-oven gas on a commercial scale. If 
applied to the whole of the coal carbonised in Britain, the process 
was estimated to yield 50,000,000 gallons of motor spirit а year, 
and would revolutionise the position of the country in regard to 
the supply of liquid fuel.— Daily Telegraph.. 


Scientific aud Industrial Research.—On December 
12th, Mr. A. J. Balfour presided over a conference of representa- 
tives of research organisations connected with the Department of 
Scientific and Industrial Research at the Institution of Civil 
Engineers. In the course of an inspiring address, he laid stress on 
the fundamental necessity of research in pure science, which he 
regarded as the main engine of human progress. Papers were 
read by Major Н. W. Bliss and Mr. W. L. Balls on subjecta соц: 
nected with research in relation to the textile industries. 


- 
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The Metric System.—The metric system formed the 
subject of a discussion at a meeting of the Yorkshire Branch of the 
Association of Mining Electrical Engineers, at Doncaster. on 
December 6th. Mr. Jarvis's paper, as presented to the West of 
Scotland Branch, was read, and a resolution approving of the 
institution of the aystem was passed. 

Aooording to the Manchester Guardian, at a meeting on Decem- 
ber 9th, promoted by the Manchester and District Decimal Associa- 
tion, Mr. E. C. Barton gave a lecture advocating the adoption in 
this country of a decimal coinage and the metric system of weights 
and measures. He denied that the metric system would render 
useless machinery made on the present measures; no such result, 
he. said. had ensued in any other country. only the actual opera- 
tions of buying and selling being affected. 

Mr. H. Alloock said the Manchester Decimal Association believed 
the metric question was now beyond academic discussion, and had 
become a question of real economic importance. Sooner or later 
the metric system must be adopted by this country. 


Electric Supply Whitley Conncll.— The first meeting of 
the Whitley District Council for the eleotricity supply industry for 
the West Midlands area. comprising counties of Shropahire, Stafford, 
Warwick, and Worcester, was held at Birmingham, last week, the 
Lord Mayor presiding. Mr. R. A. Chattock, city electrical engi- 
neer, was elected chairman, and Alderman Gregory, vice-chairman. 
Mr. E. J. Jennings, secretary of the electricity supply department, 
was appointed secretary and treasurer to the Council. A draft 
constitution was approved and other business dealt with. 


Universal Radio-Syndicate v. Baxendale,— Pending litiga- 
tion in respect of & wireless telegraphic installation was mentioned 
in an application made before Mr. Justice Roche, inthe King's Bench 
Division, on Tuesday. Mr. R. Goddard, referring to the above 
non-jury action in the list, said an action relating to a wireless 
telegraphic installation on the Eiffel Tower, brought by the same 
plaintiffs against Elwood, was tried by his Lordship early that 
term. The parties in this second case considered it desirable that 
the action, which raised practically the same issues, should be 


-tried before his Lordship, and he (counsel) was instructed to 


apply for hie Lordship's consent to take the case next sittings. 
‘His Lordship gave a conditional undertaking to take the case, 
subject to the arrangement of the list. 


Inquiries.—A correspondent who intends to open а 
business for himself in or near London, dealing with electrical 
accessories of all kinds, and domestic appliances in particular, asks 
for practical hints, information as to trade discounts allowed to 
retailers, the probable capital required to start a small concern, 
the general state of tne market, and so on; makers of the 
‘Carlton projection arc lamp, Patent No. 5,199/13, and of the 
“ Hanoo " flame-proof mining bells are asked for. 


Electrically-Propelled Ships.—It is reported that 
electricity is to displace steam power in the wooden ships con- 


structed by the U.8. Shipping Board during the war. This con- 
version is expected to result in increased cargo space. The plan is 


. to remove the existing reciprocating engines and other steam 


equipment, and substitute Diesel.electric engines which will drive 
а propeller motor directly inside the stern. It is estimated that 
the additional cargo space that will be gained will amount to 
500 tons. besides the advantage of electric equipment and elec- 
trically-driven deck auxiliaries. 


Educational.— Mies Nott, of the Metropolitan-Vickers 
Electrical Co., Manchester, has attained the unique position, for 
her sex, of Associate of the Manchester College of Technology, 
after passing the fifth-year course in electrical engineering. 


The Metric System in U.S.A.—As the result of a cam- 
paign organised by the World Trade Club, of San Francisco, over 
58,000 petitions were addressed to the U.S. Department of Com- 
merce for or against the adoption of the metric system. Of these, 
99'27 per cent. were in favour, and only 0'73 per cent. in opposi- 
tion. The signatories were drawn from all branches of society, 
industry, and commerce. 


Appointments Vacant, — Charge engineer (£305) for 
the Swansea Corporation electricity department ; electrician for 
the Regent Street Polytechnic: charge engineer (£110 + 20 per 
cent. + 400) for the Portsmouth Corporation electricity supply 
department; draughtaman (£5) and overhead wiremen for the 
Plymouth Corporation tramways ; switchboard attendant (258. + 
33a. 6d. + 12) per cent.) for the Southampton Corporation elec- 
tricity works: jointer for the Edinburgh Corporation electricity 
supply department; meter-room superintendent (£277) for the 
Sunderland Corporation electricity department. See our advertise- 
ment pages to-day. 


Institution and Lecture Notes.— Institution of Electrical 
Engineers.—At a meeting of the NoRTH-EASTERN CENTRE, on 
November 24th, Mr. W. D. Owen delivered a lecture upon Wire- 
less Telegraphy in the Mercantile Marine." 

After outlining the history of the subject, the lecturer proceeded to 
describe in great detail a marine wireless installation, and said the 


Marconi ship seta of to-day were substantially the same as they 
were 10 yesrs ago. The discharger was now of the rotary type, 


and a crystal receiver was used in place of the multiple-tuner and 
magnetic detector. The progress tbat had been made during the 
past few years in the technical aspect of wireless telegraphy was 
revolutionary. The wireless operator of to-morrow would parti- 
pete in the navigation of the vessel by means of the radio- 


- goniometer, or position-finder, and the wireless telephone as an 


auxiliary would enable the principals to conduct their own corres- 


pondence when once communication had been established. The 
marine wireless telegraph of the future would be more complex 
than that of to-day. It would involve greater skill and experience 
on the part of the operator, but it would enable the small minority 
of skilled operators who bad kept themselves abreast of teohnical 
developments to riee to heights not at present attainable. 

Faraday Society.—On Monday last, a paper on Electrolytic 
Iron Deposition was read by Lieut. W. A. MacFadyen, M. O., B.A. 

The work described was undertaken with a view to obtaining 
data on which an industrial process oould be built up. for the 
purpose of salving worn steel parts by electro-plating them with 
iron. An aqueous solution of ferrous ammonium sulphate was the 
electrolyte used, and it was found that whilst excellent results 
could be obtained from dilute solutions at the normal room 
temperature, deposition could only be carried out very slowly ; with 
a concentrated solution, however, equally good results were 
obtained at about seven times the rate usable in the former case. 
Varying acidity of the solution proved to have a great effect on 
the deposits, and the best results were given by an electrolyte 
made about ‘005 normal with respect to sulphuric acid. 

` By heating the bath to a temperature of 60° C., deposition from 
a concentrated solution could be carried out satisfactorily at & rate 
of up to 50 times that which was possible in the case of the dilute 
cold solution. Iron can be deposited direct on steel, and subsequent 
heat treatment produces an adhesion of the deposit to the basis metal 
very much better than the best attainable by simple plating, and 
the deposited iron is much tougher than before treating, although 
it is considerably softer. Such deposita can also be case-hardened 
with good effect. | 

Electricity Supply Commercial Association.—The annual 
general meeting of the West of England Divisional Branch Council 
was held at Bristol on December 12th. Mr. T. H. Gait (Bristol), 
divisional branch ‘chairman, presided, and the members present 
included representatives from Bath, Bristol, Gloucester, and 
Cornwall. The hon. secretary, Mr. A. N. Allen (Gloucester) 
presented an excellent report of the work accomplished, and the 
hon. treasurer, Mr. E. E. MacVitie (Bristol), presented the state 
ment of accounts. 

Society of Technical Engineers. —The firat general meeting of 
the present session of the Bristol and West of England Branch 
was held at Bristol on December 12th. Mr. F. J. Mallett presided, 
and an address on the " Aims and Objects" of the society was 
given by Mr. A. Davis (Morgan Crucible Co.), followed by a dis- 
cussion. The next meeting was fixed for January 16th. 

Birmingham and District Electric Ciub.—The fifteenth annual 
meeting of this club was held at the Grand Hotel, last Saturday 
evening, when the report and balance-sheet were received. The 
Secretary, Mr. N. Deykin, reported that in practically all directions 
the past year, under the presidency of Mr. W. H. Vernon, had 
been the most successful the club had known; the membership 
was now well over 100. New officers for the ensuing year were 
elected, the new president being Mr. Н. W. Wolton, AMIEE, 
A.M.LM.E. For the sixth successive year, Mr. Norman Deykin 
was elected honorary secretary. Mr. R. A. Chattock, city elec- 
trical engineer, who had been a member for many years, for the 
first time allowed himself to be proposed as a member of the 
Committee, and headed the poll. Under the new president, with & 
strengthened Committee, the new session promises to be still more 
successful. Visitors to Birmingham, in the electrical profession 
or induetry, are always welcome at the club meetings, which are 
held at the Grand Hotel on the second Saturday in each of the 
winter months. i 

Association of Engineering and Shipbuilding Draughtsmea.— 
Courses of lectures covering & very wide field are being given at the 
Association's various Centres. Practically every branch of engi- 
neering is dealt with. but the lectures are not confined to engineering 
alone. Astronomy, biology, and anthropology also receive attention, 
and even literature is not neglected. there being at least two 
literary discourses on Dickens and Shelley. 

At the first of a series of lectures arranged by the Chesterfield 
Branch of the Association, on December 4th, a paper on Motor- 
Driven Machinery" was read by Mr. W. A. Toppin, A. M. I. E E., 
assistant manager of the Corporation electricity works. The 
application of a direct motor drive was admirably illustrated by 
lantern slides. | 

MINE SIGNALLING.—At а meeting of the Midland branch of the 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS, held at Марв: 
field on December 13th, Mr. A. Lees, of Kufford Colliery, in а 
paper on " Alternating-Current Haulsye Signals,” emphasised the 
importance of providing a reliable system of electric signalling on 
haulage roads to reduce the time lost, and to ensure a better output 
of coal. 

PULVERISED FUEL.— Addressing the members of the STAFFORD- 
SHIRE IRON AND STEEL INSTITUTE at Dudley on December 13th. 
Mr. L. C. Harvey, of London, speaking on the commercial value 
of pulverised fuel, said that if applied to electricity stations, there 
would be a saving of at least 25 per cent. in fuel consumption, and 
super. power stations, if they did materialise, would be known as 
the super-white elephants of a profligate age, unless the economy 
following the use of this fuel was practised. This kind of fuel, 
he said, was now receiving а fresh lease of life. Its application was 
going to enter very forcibly into the question of industrial transport 
and manufacturing processes. Light fuel deposits not now con- 
sidered of much industrial value could be burned.  Pulverised 
fuel not only reduced fuel consumption, but ita use in every pid 
tion of iron and steel making would prevent or reduce oxidation. 

At Swansea, last week, Mr. J. W. Burr, borough electrical engi- 
neer, lectured to a large audience on " Science in the War," dealing 


in an interesting way with the methods by which the Hun тм 
beaten. . 
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The Glasgow Exhibitious.—At.the recent British Science 
and Key Industries Exhibition, held at Glasgow, the com- 
rehensive. exhibits illustrating the manufactures of Messers. 
lemens Bros. & Co., Ltd., were similar to those shown at 
the Shipping Exhibition at Olympia, an account of which was 
ineluded.in our notes on that show. Additional items were 
an automatic. 30- to 50-line.telephone exchange and switch- 
board, shown in actual working, and similar to the systema 
installed at Grimsby and Stockport. Other items were 
two forms of pyrometer and indicators for use with them, the 
Hopkinson-Thring torsion meter. Twist type of shot- 
firiny machine, and an-emergency petrol-electric generating 
set. eol WR ба “ш; i А Р › 


v 


At the Health and Housing Exhibition manufacturers of 
domestic electrical apparatus were well represented. Perhaps 
one of the most attractive stands was that of Carron Co., 
whose exhibit, which included examples of up-to-date cooking 
nlant together with a number of tastefully designed fireplace 
suites and, fires (some of which were in action), appealed 
specially to architects and others interested in better-class 
housing schemes. 


Training. Disabled Men.—A report by Mr. W. Ellerd 
Styles has been received covering the work of the London 
and Home Counties, Local Technical Advisory Committee 
(Electricity, Power and Light), of which he is the chairman, 
for the six months from June to November inclusive. 
The committee, which consists of equal numbers of em- 
PE and workers’ representatives, held its first meeting on 
une 10th, and up to November 18th 15 meetings had been 
held. The number of candidates interviewed during the 
period covered by the report was 286, and a further 46 failed 
to attend when instructed. Of the total interviewed, 181 have 
been placed for training, and onlv five were found ineligible. 


The greater part.of the remginder have had to be referred | 


to other L-T.A.C.’s, and in some cases action has been delayed 
and the men instructed to apply again at a later date. The 
report states that long waiting lists have to be dealt pit. 
and points out that the committee is doing its utmost to 
prevent the placing of men who are absolutely incapable of 
taking up training, on the waiting list of applicants. This 
unsultability is chiefly due to the nature of the men's disable- 
ment. The loss of an arm renders the candidate totally 
unsuitable for training, as it must always be borne in mind 
that he would eventually have to compete on level terms with 
fit men. and consequently would be severely handicapped. 
The foremost difficulty met with by the committee was the 
limited nature of accommodation and facilities for placing the 
men in order to give them the best possible opportunities of 
learning their trade. An instructional factory capable of ac- 
commaddating 400 has been found at Hackney, a syllabus of 
instruction has been drawn up and approved by the Govern- 
ment experts, and it is hoped that Treasury sanction for the 
purchase of equipment will be received in time to make a 
start before the end of the year. Temporary facilities have 
been afforded by technical schools pending the opening of the 
instructional factory; The National Technical Advisory Com- 
mittee: is urged to pay great attention to the state of the 
industries involved in the training scheme, as it would be 


extremely unfair to the men to turn them out upon the labour 


market without a good ‘prospect of employment, owing io 
the inability of their branch of industry to absorb them. As 
& consequence of setting up two groups of committees it is 
considered that & great deal of overlapping will result, and 
the committee urges that this dual control be eliminated in 
the interests of the men themselves. The support given to 
the scheme by the E.T.U. representatives is highly praised, 
thev have worked whole-heartedly for the cause of the disabled 
men, and the chairman wishes to give this fact due promin- 
ence.. as: it disproves the generally accepted idea that the 
attitude of the trade unions towards the employment of these 


men із antagonistic. An appeal is made to employers to give 
the men: every assistance and opportunity when their trainin 
is finished. Everything is being done to ensure efficiency an 
thoroughness, and it is hoped that those who were incapaci- 
tated for their own trades in the country’s service will be 
enabled to settle down again in an industrious and comfortable 
citizenship. For the information of prospective employers 
the report gives, in conclusion, details of rates of payment. 
Except in speeial cases the course of training commences with 
six months at a technical school and extends over а period 
of three years, at the end of which the men are to be accepted 
as aed workmen at the full rate payable in their particular 
trades. 3 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and indust 
also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Stoke Newing- 
ton Electric Supply Committee has appointed Councillor 
KiNa chairman, and Councillor T. H. Hanson vice-chairman, 
for the ensuing year. 

Barnsley T.C. has made the following proinotions on the 
staff at the electricity works: Mr. J. WETHERELL to be chief 
assistant, at а salary of £325 a year; Mr. C. PICKERING, com- 
mercial assistant, £300; Mr. E. ANDREWS, station superin- 
po £270; and Mr. J. A. T. CARR, mains superintendent, 

Hackney B.C. Establishinent and General Purposes Com- 
mittee recommends that £30 be paid to Mr. E. MATHEWS, 
testing engineer in the electricity department, in respect of 
the extra services rendered by him in connection with the 
Household Fuel and Lighting Order. | 

The salary of Mr. А. B. SLATER, manager of the borough 
tramways at Burton-upon-Trent, has been increased by £195 
per annum (less war bonus), with an additional £50 twelve 
months hence. 


General. — The Mayor of Swansea, (Alderman A. 
SINCLAIR) has been re-elected chairman of the Corporation 
Electricity Committee, and Councillor С. COL wWIIL has been 
appointed vice-chairman. | 
Lieutenant J. LAwTHER, Tyne Electrical Engineers, has re- 
шше the acting rank of captain on ceasing to be em- 
ployed. | | VERE 

Mr. W. WALKER, C. B. E., has been appointed Chief Inspec- 
tor of Mines in place of Sir Richard Redmayne, K.C:B., 
who is now chairman of the Imperial Mineral Resources 
Bureau. Mr. Walker has been acting as Chief Inspector of 
Mines for the past three years. 

Dr. Ceca Н. Descu, of the Royal Technical College, Glas- 
gow, has been appointed Professor of Metallurgy at Sheffield 
University in succession to Dr. Arnold, who recently resigned 
and has been elected Emeritus Professor. | 

Mr. W. С. CRAWFORD, of the Clyde Valley Electrical Pow 
Co., Glasgow, has been appointed Scottish representative for 
the Electrical Apparatus Co., Ltd., Vauxhall Works, London. 
Mr. J. Ferguson having resigned his position to take up an 
important appointment in India. The Electrical Apparatus 
Co.’s Glasgow offices are 74, York Street. 

Mr. E. Jacos hae ле his post of managing director of 
the Tudor Accumulator Co., Ltd., of which he was one of the 
founders 25 years ago; he retains the business of the Rail 
Welding Co., which he acquired from the Tudor Accumulator 
y ч year, and his address will be 119, Victoria Street, 

Mr. Н. Tasossi, M. Amer. I. E. E., A. M. I. E. E., commercial 
engineer with the British Thomson-Houston Co., Ltd., Rugby. 
is leaving on January 16th per s.s. Andes for a six months’ 
trip to the Argentine Republic. Mr. Tabossi, who is an Argen- 
tine citizen, received his technical training in the U. S.A.. 
being & Master of Sciences of Havard University, and a 
Bachelor of Sciences of the Ohio State University. Previous 
to joining the staff of the B.T.H. Co., four years ago, he was 
in the employ of Mesars. J. G. White & Co., London, as an 
assistant engineer. | de 

The Council of the University of Birmingham has elected 
Mr. WILLIAM Cramp, D. Sc., M. Sc. Tech., M. I. E. E., to fill. the 
chair of Electrical Engineering recently vacated by Dr. Kapp. 
Dr. Cramp was for some years on the staff of Messrs. Ferranti, 
Ltd., Hollinwood, and on leaving that firm he became lecturer 
and demonstrator under the late Prof. Ayrton at the Central 
Technical College, London. Later he held a similar appoint- 
ment at the Manchester College of Technology, but hae for 
many years now carried on a successful consulting practice, 
latterly in partnership with Mr. Julius Frith, in Manchester. 
He is a past chairman and an active member of the North- 
Western Territorial Centre of the Institution of Electrical 
Engineers, and. one of the original promoters of the Engineers’ 
Club, Manchester. He is the author of books on Electrical 
Design and Alternating Current Calculations, and has carried 
out researches in electrical and electro-chemieal work. His 
many friends will. join us in congratulations on his appoint- 
ment to the important post at Birmingham 
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Obituary.—Mr. S. Warren.—According to the Industrial 
Australian and Mining Standard, the death occurred recently 
of Mr. S. Warren, late inanager of Messrs. Siemens Bros. 
Dynaino Works, Ltd., Svdney branch, from heart failure. 
The late gentleman joined the firm of Messrs. Siemens Bros. 
about 30 years ago, his first duty being to superintend the 
Launceston (Tas.) electric lighting, under the direction of 
Mr. Lee Murray. In conjunction with Mr. Lee Murray he 
opened the Sydney branch of Messrs. Siemens Bros., with 
which he had been associated for the past 22 years. 

MR. J. CoNNER.— The death took place, on Friday last, of 
Mr. W. G. Conner, eldest son of Mr. J. Conner, O.B.E., 
manager of Messrs. Dick, Kerr & Co.'s works, Preston. De- 
ceased was 33 years of age. At the outbreak of war he was 
in Spain on work connected with Spanish ores. On his 
return he was anxious to join up, but the directors, realising 
the necessity of getting tools and machines for the making 
of munitions, insisted on him undertaking a journey to 
America for this purpose. After the armistice he was sent 
on a business tour through America and Japan, and on his 
return was appointed to a responsible position at the works. 


NEW COMPANIES REGISTERED. 


North Staffordshire Electro. Therapeutic and Massage Co., 
Ltd. (161,560).— Private company. Registered Decem- 


ber llith. Capital, 42.000 in EI shares. To carry on the business indicated 
by the title. The subscribers (each with one share) are: G. H. List, M.D., 
Cliffe Bank Lodge, Stoke-on-Trent; E. B. Rey nish. Portland, Hartshill Road, 
Stoke-on-Trent, agent; J. T. Sandland, Victoria Chambers, Stoke-on-Trent, 
incorporated accountant. The first directors are: G. Н. List, M.D., E. B. 
Reynish, and J. T. Sandland. Qualification, £100. Solicitor: R. A. 
Llewellyn, Church Street, Stoke-on-Trent. 


American Car and Foundry Co., Ltd. (161,510).— Private 
company. Registered December IIth. Capital, £20,000 in £1 shares. То 
carry on the business of dealers in and agents for the purchase and sale of 
locomotives, carriages, Wagons and rolling stock of all kinds for use on rail- 
ways or tramways, or foe road, field or other trafic, &. The subscribers 
(each with one share) are: C. S. Gawthrop, 246, West End Avenuc, New 
York City, U. S. A., engineer; E. Н. Pearson, The Downs, Ashstead, Surrey, 
director of a public company. The first directors are: C. S. Gawthrop and 
E. H. Pearson. Registered office: Georgian. House, Bury Street, St. James, 
S. W. 


Charters Electric Supplies Co., Ltd. (161,326).— Private 
company. Registered December Sth, Capital, £1,000 in £1 shares. Objects; 
То take over the business of an electrical engineer, and dealers in electric 
supplies carried on by C. H. Charters at 1, Mill Street, Warrington, as the 
„Electric Supplies Co." The subscribers (each with one share) are: C. H. 
Charters, Mount l'leasant, Haslington, near Crewe, electrical engineer; P. 
Peacock, jun., 44, Hood Land, Sunkey, Warrington, tailor. The first directors 
are: C. Н. Charters (managing director) and P. Peacock (both permanent). 
Qualification, £50. Registered office: 1, Mill Street, Warrington. 


Casswell, Ltd. (161,521).—Private company. Registered 
December llth. Capital, £2,000 in EI shares. Objects: To purchase the com- 
plete patent rights of L. H. Casswell in provisional protection No. 2,038 of 
1919, relating to lamp shade holders used in connection with electric, oil and 
gas lamps (especially electric), &c. The subseribers are: L. Н. Casswell, 47, 
Tonbridge Road, Maidsione, electrical engineer, 300 shares; H. Casswell, 
47, Tonbridge Road, Maidstone, manager of factory, 50 shares; E. E. Randell, 
171, High Street, Chatham, surveyor, 350 shares. The first directors are: J. 
H. Casswell and E. E. Randall (both permanent, subject to each holding 
300 shares). Registered office; Church Street, Maidstone, Kent, 


Abell & Smith's Electrical Co., Ltd. (161,459).—Private 
company. Registered December Ith. Capital, £10,000 in £1 shares. То 
carry on the business of electrical and mechanical engineers, patentees, &c. 
Agreement with C. E Abell. The subscribers (each With one share) are: 
C. E. Abell, 1, Ronkswood, Worcester, engineer; R. H. Abell, I. Ronkswood, 
Worcester, solicitor. C. E. Abell is the first director. Qualification, £100. 
Secretary, C. E. Abell. Registered office: 19, The Foregate, Worcester. 


Arrota Electrical and Motor Accessories Co.,; Ltd. 
(161.410).—Private company. Registered December 9th. Capital, £50,000 in 
10.000 6 per cent. cumulative income tax free preference and 39,400 ordinary 
shares ol £1 each and 12,000 deferred shares of Is. cach. Objects: To acquire 
from E. Nickerson, A. E. Moffat, E. Niekerson, and H. Fryman the benefit 
of certain existing inventions relating to signalling apparatus for road vehicles, 
&c. The subscribers (each with 2.000 ordinary shares) are: E. Nickerson, 
Roval Dock Chambers, Greit Grimsby, chemical exporter; A. E. Moffat, Royal 
Dock Chambers, Great Grimsby. shipbroker, &c. The permanent directors 
are: E. W. Nickerson, А. E. Moffat, E. Nickerson and H. Fryman. Qualifi- 
cation, £2,000. Secretary: E. Nickerson. Registered office: Charles Street, 
Louth. * 


Southern Electric Co., Ltd. (161,501).—Private companv. 
Registered December 10th. Capital, £20,000 in £1 shares. To carry оп the 
business of electrical, mechanical and general engineers and contractors and 
manufacturers of and dealers in transformers, radiators, dynamos, &c. The 
subscribere (each with one share) are: Н. W. Humphries, 8, Woodcote Valley 
Road, Purley, C. A.; W. L. Siblev, Birklands. Hale Grove Gardens, Mill Hill. 
NJ. W., accountant. Directors: H. W. Humphries and others to be appointed 
bv the company. Registered office: 23, King Street, Е.С. 


Cardiff Electric and Oxy-Acetylene Welding Co.. Ltd. 
(161,412).—Private company. Registered December 8th. Capital, £10,000 in 
£1 shares. Objects: To carry on the business indicated bv the title, and that 
of shipbuilders, and repairers, engineers, Ac. The subscribers (each with one 
share) are: Mrs. E. Thomas, 17. Harrissmith Road, Cardiff: D. W. Thomas, 
17. Harrissmith Road, Cardiff, welder. The first directors. are: D. W. 
Thomas and Mrs. E. Thomas (both permanent). Registered office : 51, Loudoun 
Square, Cardiff, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


. Torquay Tramways Co., Ltd.—Satisfaction revistered 
October 28th. 1919. to the extent of £1,000, part of. £60,000 prior lien deben- 
tures, registered March, 1911. 


Newcastle-upon- Tyne Electric Supply Co., Ltd.—Mortgage 
on land, buildings, plant, &c., at Dunston, registered October 28th. 1919 (by 
permission of the court), to secure £330,000. Holder: Minister of Munitions. 


CITY NOTES. 


The report of the directors of the All- 
The Allgemeine gemeine Elektrizitats. Gesellschaft ior 
Elektrizitats 1918-19 states that the world's demand for 
Gesellschaft. merchandise of all kinds was very con- 
siderable, and would assure to the comi- 
pany abundant work if customers regained confidence in 
conscientious delivery, and if this confidence was justified by 
stability in the efficiency of the workmen. The throwing 
away of goods at any prices obtainable, which robbed the 
country and brought it into conflict with other nations, was 
deserving of censure, and could only be prevented by indus- 
trial combination; and in other respects also the industry 
would not be able to manage without organised action in 
common. So far the frequent strikes had not destroyed the 
mutual understanding whick existed between the works’ 
managements and their fellow workers. As compared with 
the last peace year, the number of officials and workers 
diminished by 10 per cent. in 1918-19, whereas the expenses 
for salaries, wages, and bonuses rose from 69,242,000 mark» 
ın 1913-14 to 180, 461,000 marks last year. Discussing the 
financial situation, the report states that as a result of the 
prevailing circumstances the liquid funds had decreased 
sinultancously with a large increase in the stocks, largely 
composed of semi-finished products, which did not contribute 
towards the turnover in goods or money. In the long run 
such а condition was untenable for the realisation of money 
on account of the disproportion to the growth in the costs 
of production, as 16 would lead to a reduction in business and 
in the number of workers employed. It was proposed to pave 
the way towards an equalisation of this state of affairs by an 
augmentation in the debentures, especially as a further de- 
crease 1n the liquidity would take place in the first three 
iuonths of the new financial year (that is to say, has taken 
place in the period ended with October, 1919). The report 
then proceeds to refer to the different departments. In the 
case of the machine and apparatus works, it is stated that 
these took an active interest in the efforts of the Standards’ 
Committee of Gerinan. Industry to bring about standardisa- 
tion and syndication. The works at Oberschonweide were 
fully occupied; the glow lamp factory had yielded satisfactorv 
results, and was confronted with new problems through.the 
combination with the Osram works; the turbine works had 
a higher turnover than in the previous year, and sufficient 
orders were on hand for oil engines, whilst the locomotive 
factory produced engines for main line, industrial, and colliery 
railways. The steel works suffered from a scarcity of raw 
materials. Мапу inquiries were received for extensions and 
new plant at general works, and at iron works, orders for 
plant for lighting and transporting being specially numerous 
for the purpose of overcoming the difficult labour conditions 
by the substitution of electric power. The demand on the 
part of neutral countries and of '' hitherto hostile countries 
for the company's products showed that German industrv 
still enjoyed its former esteem. After referring to large orders 
for generating station plant, including an extension for the 
city of Amsterdam, the report etates that the work in con- 
nection with electric railway working was resumed, whilst 
orders for steam locomotives were received from the Prussian 
State railways. The accounts for a period of three years 
may be summarised as follows :— 


1914—15. 1917—18. 1918—19. 


Ф Marks. Marks. Marks. | 
Ordinary share capital .. 155,000,000 200.000, 000 200,000,000 


Brought forward к 727,000 1,180,000 1,041,000 
Gross profits... ae .. 30,884,000 62,330,000 38,306 000 
War allowances ... .. 4,612,000 15,290,000 — 

Depreciation p T 895,000 3,413,000 1, 185,000 
Net profits and balance for- 


ward кз» m .. 21,298,000 37,200,000 27,031,000 


Bonuses Р vis .. 1 500,000 2,500,000 3,000,000 
Pension fnnd н ... 1,600,000 3,000,000 2,600,000 
War benevolent fund — 1,500,000 — 
Dividend  ... gus .. 17,050,000 28,090,000 20, 000, 000 
„ per cent m 11 14 10 
Carried forward ae 705,000 1,011,000 - 1,031,000 


The report further mentions that the company’s credit at 
the banks on July 31st. 1919, amounted to 139, 680, 000 marks, 
as compared with 152,700,000 marks on the corresponding 
date in 1918. It is also stated that at the end of the financial 
year raw materials represented a value of 68.550,000 marks, 
semi-finished materials 63,310,000 marks, and finished pro- 
ducts 39,540,000 marks, whilst installations in hand were 
entcred at 24,300,000 marks. 


— — Басти — — — 


Stock Exchange Notices.— The Committee has specially 
allowed dealings in the following securities under Temporary 
Regulation 4 (3) : — 

London Electric Wire Co. & Smiths.-- 350,000 74 per cent. 
cumulative preference shares of £1 each, 108. paid, Nos. 50,001 
to 400,000, after issue of allotment letters. 


Power Gas Corporation, Ltd.—Dividend of 6 per cent. 


per annum, less tax. £6,700 to reserve. £26,309 carried 
forward. 


m 1ч 
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compagaie Francaise des Cables leno to, prea 
report of the directors of this company, which deals 
with the year 1918, states that the working expenses 
increased by 1,000,000 francs as a result of the higher 
wages paid and the greater cost of raw materials, and 
these augmentations continued in the new financial 
year. On the other hand, cable interruptions had not, 
and no doubt would not, have in the future the same 
consequences as those which occurred in 1918, when the state 
of war prevented any repairs being carried out for some 
months. Concerning Compagnie Générale de Telegraphie 
sans Fil, which was formed in January, 1918, and in which 
the cable company is interested, the report states that the 
wireless company yealised profits in its first year of activity, 
and ita future prospects appeared very favourable. The ac- 
counts of the cable company show net profits amounting *o 
5,328,000 francs, as contrasted with 6,390,000 francs in 1917, 
and a dividend at the rate of 93.76 francs per ordinary share 
has been declared. 


Tees Power Station Co.—The directors report to October 
lst states that expenditure on capital account in respect of 
the power station amounted at that date to £610,732. During 
the year 36,000 additional fully-paid ordinary shares have been 
allotted to Newcastle-upon-Tyne Electric Supply Co., Ltd. 
. Total paid-up share capital now £144,550. The Financier 
states that the erection of power station has not pro- 
pressed so rapidly as anticipated, owing to delay in delivery 
of material and plant, but it is fully expected that a section 
of the plant will be ready for commercial operation towards 
the end of April next year. The amount received during the 
year from the Newcastle Co., representing 6 per cent. on the 
company's paid-up share capital, was 44.053. Adding £1,841 
пош forward, there is available £5,894 to be carried for- 
ward. i 


Monte Video Telephone Co., Ltd.—Presiding at the an- 
nual ineeting, last week, the chairman (Mr. C. Lock) said 
that during the year the net gain in the number of subscribers 
was 1,175, involving a substantial increase in the gross cash 
subscriptions. Working expenses at Monte Video were also 
higher by £4,810 in consequence. The net result was an 
increase in profit, including the abnormal gain on exchange, 
of £10,567. With a view to expediting the matter of per- 


mission to instal a modern underground system, Mr. W. W. 


Cook visited Monte Video and placed his experience at the 
disposal of the local board and of the Uruguayan Government. 
As a result a proposal embodying definite terms for a contract 
ОА 5 lodged with the Government, and was receiving 
a on. 


Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—The accounts for the year ended December, 1918, 
now issued, show that the revenue was £2,070,119; ordinary 
expenses were £406,347; maintenance of cables and other 
special expenditure cost £214,009; leaving a balance of 
£1,449,762. Income tax and excess profits duty payable in 
England amount to £860,611, and interest on mortgage de- 
benture stock to £30,096. The balance is £559,055, plus 
£72,261 brought forward. £350,000 has been placed to general 
reserve. Four dividends and a bonus of 2 per cent. made 
the total distribution for 1918 8 per cent., free of income tax. 
d e of £41,916 was carried forward. Meeting Decem- 

r l/th. 


Western Telegraph Co., Ltd.—For the year ended June, 
1919, the revenue was £1,963,780; the working expenses were 
. £663,390. After providing £32,747 for debenture stock in- 
terest and £336,626 for income tax and excess profits duty, 
the balance was £731,017, plus £33,130 brought forward. 
£450,000 has been transferred to general reserve. £30,000 in 
reduction of the amount of capital expenditure in excess of 
the share capital and debenture stock issued, £50,000 to the 
maintenance ships reserve fund. and £30,000 to the land and 
buildings depreciation fund. Four dividends and a bonus 
of 2 per cent. make a total of 8 per cent., free of income tax, 
for the year. £37,803 carried forward. 


Manx Electric Railway Co.— For the vear ended Septem- 
ber 30th the gross receipts amount to £57,102 and gross ex- 
penditure to £25,601, profit on working being £31,501. The 
debit balance brought forward was £31,411, leaving £90, and, 
after deducting this from interest on first debentures, namelv. 
£9,000, there remains & debit balance on revenue account of 
£8,910.. It ів proposed to resume cash payments for the half- 
year’s interest due on April Ist next for both the first and 
eecond debentures, together with the interest on the latter 
heh has accrued since the date of their issue.—Financial 

imes. 


` Prospectuses.—London Electric Wire Co. and 
J.td. The issue of 350,000 74 per cent. cumulative preference 
shares was largely over-subscribed. 

Mann Egerton Ф Co., Ltd.—It is announced that the issue 
of preference shares was over-subscribed. 


English Electric Co.. Ltd.—Messrs. Higginson & Co. are 
prepared to receive fully-paid allotment lettera of this com- 
pany's 54 per cent. debentures at their offices. 80, Lombard 
oe Tondon, E.C.3, for exchange into debentures to 

rer. | 


Smiths, 


Provincial Tramways Co.—During the year ended Sep- 
tember, 1919, the net revenue received from the local com- 
panies was $55,644, against £59,054 last year. The directors 

ve put to credit of reserve and depreciation account £10,000; 
and to reserve account for third party insurance, excess profits 
duty, or other purposes £10,000. Total dividend and us 
for we year 2s. (10 per cent.). £10,803 to be carried for- 
ward. 

British Vacuum Cleaner Co., Ltd.—Dividend of 3d. ner 
share (about 4 per cent.) for the year ended September, 
1919. Carried forward £777. 


Electric & General Investment Co., Ltd.—Dividend on 
the preference shares at 6 per cent. per annum for the eix 
months ended December, 1919. 


Edgar Allen & Co., Ltd.—Interim dividend of 15. per 
share on the ordinary shares. 


Shawinigan Water & Power Co.—Dividend of 1? per cent. 
for the quarter ending December 3lst. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE course of Stock Exchange prices has been helped by the 
important meeting of the Preiniers at the end of last week. 
The arrangements then arrived at had the effect of sending 
down the French exchange with a run. This has gone far 
to restoring confidence in the outlook for inter-bourse securi- 


ties, while British Government issues advanced SE and 


a general rise in the liome Railway market poin to the 
appearance once iore of the '' old-fashioned "" investor in the 
Stock Exchange. 

Home Railways advanced on the assumption that it will 
not be long before a revised scale of freights comes into opera- 
tion. Moreover, the less implacable attitude of the Labour 
party is hailed as an indication of greater settlement in the 
industrial world. The strike of moulders is an unhappy fly 
in the ointinent. Its prolongation has led to recurrence of 
rumours as to possible troubles early in the New Year. 
Rumours indeed have been put into circulation that the special 
constables have received notice to hold themselves in readiness 
for duty at Christmas-time. but if this is the case the present 
writer has been left out, although the district where he serves 
is not one of the quietest in London. The rise in Home Rails 
has not extended to the Undergrounds. Underground Elec- 
tric income bonds, indeed, are flat at 82, due to sales from 
the Continent. Seeing that the coupons on these income 
bonds are payable in New York as well as in London, it 18 
a little surprising that the price should have yielded so easily, 
and at the present level the bonds look reasonably attractive. 
Metropolitans at 24 are } better, but Districts sagged to 20. 

Foreign selling is also responsible for a drop of £3 in Great 
Northern Telegraphs, lowering the price to 283, and making 
the return look distinctly attractive. Owing to the movements 
of the foreign exchanges, it pays holders resident outside the 
United Kingdom to take money rather than to hold stock, and 
& number of the adverse movements which have occurred 
round the Stock Exchange markets during the past few days 
may be traced to this cuuse. A few other declines in the 
cable group, e.g., in Eastern Extensions, Globe ordinary and 
preference, with United River Plate Telephones, are traceable 
to realisations on behalf of deceased accounts. That the cable 
business is prospering at the present time is obvious enough 
to anybody who has to do with the sending or receipt of mes- 
sages, for he knows full well the delays attendant upon the 
matter, and the explanations offered centre round the amount 
of traffic which the lines are now called upon to bear. 

Marconis fell to 3$ sellers, but recovered to nearly 4. The 
rights on the shares, after being IIS. 3d., and rising to 21s. 3d., 
have given way to lls., the last reaction being due to sales 
hy those who preferred to take their present profit rather than 
рау for the new shares at £3 each. Americans at 30s. are 
slightly lower. 

Electricity supply shares are heavy, in spite of the Govern- 
ment Bill being shorn of such salient points as the District 
Boards and the powers of compulsory purchase with which 
the Boards were to be equipped. The Government project is 
therefore to take its place in the museum of other curioaities 
which the Coalition has collected. During the course of the 
various debates on the Bill, London Electricity shares have 
gradually dwindled in price. and amongst the latest declines 
are 2s. 6d. in both classes of Metropolitans, 5s. in Charing Cross 
preference, and 9з. 6d. in London Electric preference. Con- 
sidering the handsome returns which this section now offers. 
it may be that the action of the House of Lords last Mondav 
night will arouse a little interest in the shares. 2 

Adelaide Electric preference have shed 7s. 6d. to 37s. 8d., and 
the new shares are also easier. Anglo-Argentine Tramwave 
5 per vent. debenture stock haa lost 3 points at 613. Invest- 
ments all round have been affected by the issue of a 6 per 
cent. loan by Queensland at the low price of O84. This 
threatens to set up a higher standard of vield against which 
older eecurities make an unfavourable comparison, and. al- 
though the rise in the price of the War Loan is a helpful 
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factor, it has not sufficient influence to counteract the heavy 


tendency introduced by the terms which newconiers consider 


16 necessary to offer, in order to attract the money of the pre- 
sent-day capitalists. . _ Ан , 
With a gain of 9 points, British Columbia Electric deferred 


stock has risen over 50. Traffics are excellent, but the reason 


for this dig run-up is the hope that the company may not 
have to part with the one cent. increase recently allowed, the 
destination of which was uncertain. The company has been 
reserving the money in case the Province might make a claim 


upon it, but an impression has got abroad that this may not 


ш case. Other issues are not altered. Mexicans remain 
at. | 

"The prolonged strike of moulders is held the cause of Bab- 
cock & Wilcox going back to 3. A dramatic jump to 3 7-16 ex 
dividend in Castner-Kellnets set gossip furiously wagging. 
The most popular reason advanced is a yet closer association 
of the company with Brunner Monds. It is a rarity for a 
sharp cut in dividend to be followed by a rise of 10s. or more 
in the price of the shares upon which the reduced dividend is 
paid. India-Rubbers have lost the 5s. rise of last week; the 
report shows clearly how the substantial fall in profits came 
about. Telegraph Constructions are 10s. higher, and British 
Aluminiums at 35s. show a rise of 3s. 9d. Edisons have firmed 
up, and ишо also, but Siemens drooped to 26s., and 
Callenders, ordinary and preference, are easier. The rubber 
share market is decidedly better, thanks to improvement in 
the raw material. Armaments keep steady, a feature being 
the recovery to 3ls. 6d. in the new ordinary, which were re- 
cently offered at 328. €d., and which fell to 30s. on the under- 
writers being left with 50 per cent. of their obligations in 
ordinary and preference. 


SHARE LIST OF ELEOTRICAL COMPANIES. 
Home ELECTRICITY COMPANIES. 
Dividend Price 


— Deo. 16, Yield 
1917. 1918. 1919. Risb or fall. p. o. 
Brompton Ordinary T .. 10 8 — 47 2 З 
Charing a ix s 4 4 22 711 
do. do. do  4$Pref... 4 4 —} 8 8 8 
Chelses.. © we en Ne 5 8 8 — 5 0 0 
City of London И an . 8 8 11 — 617 8 
до. до. 6 per cent. Pref... 6 6 — 699 
County of Londen .. m is 1 1 — 711 4 
do eoi per cent. Pref. : Н — б 9 9 
Kensington nary - 98 — 4 
London Electric... is .. NU Nil 1 — 
‚ Go. do. 6percent.Pret... 6 6 — 9 4 8 
Metropolſtaen. 4 Б 8 = 8 6 R 
do. H per oant. Pref. .. 48 4 8 — 710 0 
Bi. James’ and Pall Mall. 9 10 6 — 8 6 R 
Bouth London 8 bs M. 6 6 2H — 7 8 6 
Boutb Metropolitan Pref. .. 1 1 1 — 700 
Westminster Ordinary. 9 8 5 — 712 5 
2. cxt TELEGRAPHS AND TELEPHONES. 
Anglo- Am. Te). Pref. 6 6 903 = 612 8 
do. Def. là 888 23 — 711 0 
Chile Telephone 8 8 — 6 3 1 
Cube Sub. s 25 7 7 1 = 6 18 4 
Eastern Extension 8 8 a zd 413 7 
Eastern Tel. Ord. .. 8 8 1 — +4 15 0 
Globe Tel. and T. Ord. 1 8 1 — *4 19 З 
do. do. Pref. 6 6 — 6 16 
Great Northern Tel. 2 2 —3 972 
Indo-European a 18 18 — 6 18 4 
Marconi ve R^ » 20 © 81i = 670 
Oriental Telephone Ord. .. 16. 10 24 -- 414 1 
United R. Plate Tel. 8 8 Th -à %60 
West India and Panams .. 1/8 T7 11 — Nil 
Western Telegraph. . 8 17. — *4 12 9 
"EN ; Home Bains. 
Centra] London Ord. Assented .. 4 4 584 — 616 9 
Metropolitan.. .. ... 1 Hn 94 4 1 5 4 2 
' . do. District ne .. Ni Ni 20 — Ni 
Underground Ejectrio Ordinary.. Nil Nil 9 — Nil 
„do. do. "A" NI Nil 6 / — Nil 
' do. do. Income .. 4 5 92 — 2 *6 2 0 
FonEIGN Trams, &c. | 
Adelaide Вор. 6 per cent. Pref... 6 6 3 — {ё 7 14 10 
MATE тата, First Pref. .. 64 Nil aj => = 
do. Aud Pref. — — — à - 
do, do. 6 Deb. 6 b 614 —84 8 2 R 
Brazil Traetions  .. PE — — 61 = = 
Bombay Electric Pref.  .. . 6 6 1 — 490 
Britisb Columbia Elec. Rly. Pfce. 5 5 5 = 880 
do. do. ferrred Nil a 49. — 658 
do. do. Deferred NH Nil 51 +9 Nil 
| do. do. Deb. - 4 a 61 — 619 4 
Mexico Trams ß percent. Bonds.. N 1 423 — Nil 
| ; 6 per cent. Bonds.. Ni Nil 80 —] Nil 
Mexican Light ошоп T .. NH Nil 95 ~- Nil 
40. Pref. 85 . Ni Nil 95 — Nil 
do. 1st Bonds .. Ni Nil 644 = = 
: MANUFACTURING COMPANIES, 
H4bcopk & Wilcox .. .. 15 15 8 — i „5 0 0 
Brittsh Aluminiam Ord. .. T 10 10 1$ + Ж 514 8 
British Insulated Ота. .. 2s 25 19 2 — Г 6 5 0 
Callenders  .. "m ge os 25 2 4 — 7 11 6 
„ o0 Tre. E К. nn x 611 7 
Castner Kellner 55 P ee 8p. + & 315 7 
Crompton Ode. 7 10 аг +60. 9 110 
Edison-Swan, " A > е ee = 10 іу, + ^ 8 4 0 
do. до. b per cent. Deb. .. 4 5 si — 629 
EMeotrio Constuction — .. . 10 10 1 — 8 17 10 
Gen. Eleo. Pref. = 2 .. 6 Gà 1 — 610 0 
l о, Ord, . ix ee iz 8 10 p Dd *5 12 0 
Menle .. ... .. p 25 : 6 11 1 
‘do: & Pret.. m D MR 4 < 9 6 4 2 
India-Rub ber. .. 10 10 1 — à е5 8 1 
Met.-Vickers Pref, ое - oe ee — = 2H — 5 14 0 
Siemens Ord.. . eo ee ee um 10 261- — 6d. o7 18 10 
+4 412 6 


Telegraph Con. are ee ee 29 20 % 
ome. = ` © Dividends paid free of Income Tax, 


MARKET QUOTATIONS... |’ 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only 


and they may vary according to quantities and other circumstances, | 


Tuesday, December 16%. 


Latest Fortnight's 
CHEMICALS, 40. Price, Inc. or Deo, 
а Acid, Oxalio.. .. per lb. 1/5 
a Ammoniac Bal a ow per ton £95 5% 
a Ammonia, Muriate (large crystal) " £15 oe 
a Bisulphide of Carbon eo " ЕА es 
a Borax ee ee ee ee ee "n 439 
а Copper Sul hate ee тоз ee "n &41 
а Potash, Ch orate se ee ee per lb, . 17¹ 
a ’ Perchlorate ee ee " 1/8 oe 
a Shellac ee ee ee ee per сті, 493 | £4 10 ine, 
a Sulphate of Magnesia .. .. per ton 215 | T 
a Sulphur, Bublimed Flowers .. " £98 | e» 
a 1 Lump ee ee ee Т) £25 és 
a Boda, Chlorate ee ee ee per lb, 6d, ee 
a, ome - i$ . рег ton 170/- 
а Sodium ichromate, casks ee per lb. ee T 
METALS, &c. 
g Babbitt's Metal Ingots .. .. рег ton £88 to £292 oe 
c brass (rolled metal ж b0 12" basis) per ib, 1/9g Ad. inc. 
c "n ubes (solid drawn) ee " 1/64 1d.tolid.ino 
c T Wire, basis ee ee ee [T] 1/8 | id. Inc. 
c Copper Tubes (solid drawn) " 1/84 | gd. inc. 
„ Bars (best selected) .. per ton £151 | £7 inc 
a n Sheet ee ee ee LT] £151 41 inc 
Г; ' $$ " £151 £1 inc 
d " (Blectrolytic) Bars ee " £117 £8 inc 
d 17 [T] ects ee "n £156 ee 
d ” " Wire Rods £182 £8 inc 
d " Н.О. Wire per lb. 1/81 4d. inc 
f Ebbonite Rod se ee se ee " 80 | 
1! Sheet . ee ee " 9[6 ee 
n German Bilver Wire ee ee " 2/5 ча 
h Gutta-percha, fine .. ‘a T " 10/- to 11/ ee 
h India-rubber, Para fine .. 5% " 2/63 Ad. ine 
i Iron Pig (Cleveland warrsnts) .. per ton Nom, PP 
| Wire, galv. No. 8, P.O. qual. " as 
g , English Pig ee ee ee 17 440 10 | 105. ine. 
g Mercury өө ee per bot, £25 £8 10 inc, 
e Mica (in original cases) small .. per lb, 64, vo 4/6 y 
€ n "n » medium " 5/- %о 10/- | zm 
42 " 4 large " 19/6 to 25-/& up, | -- 
g Phosphot Bronze, p ain castings 1/6 to 1/9 m 
g » » rolled bars & rods * 2/2 to 2/6 
g " » rolled strip & sheet » 2/3 to 2/3 | T 
d Silicium Bronze Wire .. per ib. 19+ | jd. im 
r Steel, Magnet, in bars .. .. per ton * . 8 
g L] Block (English) ee ee " £318 | £19 ine 
п e Wire. Nos. 1 10 16 * se per Ib. | 4/8 * n 
White Anti-friction Metals „ рег ton £60 to £896 | 
i 


i & °. 
F.W Bons. l Richard Johnson & Nephew, Led. 
and п Р. Ormiston & Sons, . 
Р W. F. Dennis а Оо, 


Scientific Research. — The desirability of fostering 
scientific research, as a result of experience gained during 
the war, was recently urged upon various Government de- 
partments by the British Association. 

There ig reason to believe that measures are being taken to 
this end; in particular, the Association has received from the 
Admiralty a communication in which it is stated that the 
authorities there are keenly alive to the supreme importance 
of research in its bearing on naval requirements, and that 
the organisation of suitable arrangements for this. purpose 13 
now engaging their earnest attention. Rapid progress 18 now 
being made in the elaboration of a complete scheme, which 
will provide, on the one hand, for systematic and continuous 
developinent in research and experimental establishments con- 
trolled by the department, and on the other hand, for an 
effective relation between these establishments and scientific 
institutions throughout the country.—The Times. 


Safety-first in Radiology.—In the obituary column of 
our issue dated December 5th, we announced the death of 
Dr. Jaugeas, & Parisian radiologist. In connection with this, 
Messrs. Watson & Sons (Electro-Medical), Ltd., have given us 
details of the accident which caused Dr. Jaugeas'e death. The 
doctor was making a screen exainination at a hospital in Pans, 
the equipment consisting of a small Н.т. transformer wor 
from А.С. without a rotating rectifier and with a radiator ty 
of Coolidge tube. The X-ray room was very small, and the 
н.т. wires from the transformer to the tube were hanging `D 
the form of a loop. Dr. Jaugeas hàd his hand upon the metal 
wheel of the tube stand for the purpose of adjusting the 
height of the tube. The stand was not earthed, and'ofie of 
the hanging wires made contact with it, causing a 


short-circuit from the main, through the transformer, to the 


doctor, who was immediately. killed uM p 
Messrs. Watson point out that such accidents may be avoided 
by the observation of suitable precautions. These are detailed 
in their catalogue, and also in a publication entitled Dangers 
in the X-ray Room,“ published by them, which ie suitable for 
posting up in any room where X-ray apparatus 18 employed. 
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‘MAGNETIC STORMS AS AFFECTING OCEAN TELEGRAPH. CABLES. 


By EDWARD RAYMOND-BARKER. 


EaRLv last May a lecture on Magnetic Storms was 
delivered before the Institution of Electrical Engi- 
neers by that eminent authority on magnetography, 
Dr. Charles Chree, F.R.S., Director of Kew Obser- 
vatory.* e j D 

The lecture matter consisted mainly of a masterly 
survey of general data, tables, and magnetograph 
records pertinent to comparison of magnetic storm 
observations at the Eskdalemuir, Kew, Falmouth, 
Stonyhurst College and other observatories of inter- 
national importance. 

This remarkable and altogether invaluable lecture 
(not previously distributed to the members in print) 
has quite recently (end of October) been printed in 
Journal No. 285 of the I.E.E.—not exactly in its 
entirety for, to avoid overcrowding, the Stonyhurst 
records (shown, with others, on the screen at the 
I.E.E.) have not been included. 

Now that the lecture has been printed, the writer 
ventures to draw attention to certain points there- 
with connected. 

As an instance of the practical utility of systematic 
and continuous magnetic records, Dr. Chree has 
cited the usefulness of resulting data as affording to 
mining engineers information and warning regard- 
ing, perhaps, the sudden advent of magnetic disturb- 
ance trouble sufficient, may be, temporarily to ren- 
der all underground magnetic survey observations 
quite unreliable. 

Also, the learned lecturer has shown how, as an 
outcome of a conference with representatives of the 
Institution of Mining Engineers, 
the Director of the Meteorological 


however, the authorities had decided, owing to 
pressure on space available, not to publish, for the 
present, remarks or communications connected with 
Dr. Chree's lecture, the present matter is now sub- 
mitted by the writer to the Editors and readers of 
The ELECTRICAL. REVIEW. 

Since the said matter was written and arranged, 
the great magnetic storm of the 11th and 12th of 
last August has happened. This electrical cataclysm, 
in some of its practical aspects, will receive attention 
later on. 

First of all, however, in hearty appreciation of Dr. 
Chree’s striking recital, and illustration by slides, of 
invaluable work done under his direction at Kew 
and at Eskdalemuir—with due recognition by him 
of services rendered by Stonyhurst College and 
other observatories—the present writer submits, 
with the following notes, a few extra records illus- 
trative of some additional technical points not un- 
worthy of mention, 

Any discussion of magnetic storms presupposes 
knowledge of normal conditions. 

Outside magnetic observatories, where shall we 
find knowledge and experience for true comparison 
of normal with abnormal? Surely in submarine- 
cable and aerial-trunk-line telegraph stations—a fact 
borne out by a mass of matter at our disposal in back 
numbers of the Journal I.E.E.: Papers, lectures, 
communications and discussions connected -with 
names such as J. S. Adams, C. Dresing, James 


Graves of Valentia, Н. A. C. Saunders, Willoughby 


і : Slonyhurst Observatory Declination Curve Dee? 21% — 26% 188% 
office has agreed to provide, week — 2 5 di 
А . md M CES 7 55 ees 
by week, information about the .,, -————. ы „ “ 
. — D = эзы 777 — 
magnetic declination at Kew Ob- P 2p | pom 28 
servatory.. | "C ИЕ. з сызыш ꝛ?ê ð y Lee 1 
Much information regarding OE _ кыа x - 
this matter, so interesting to min- 3 | — t — 


ing engineers, is given by Dr. 


Chree with his usual exhaustive . 


completeness. So much so that it 5 
was with something akin to pro- 3 
fessional jealousy that the present 

writer, when listening in rapt at- T 

tention to the lecturer and to all 555 

the measures taken for the good ENTER 


of mining engineers, noted entire 
absence of reference to another 


Зіну hurst Observatory 


Slinghurst Oburvatery Lat sy . вө . һо" N Long 4 n'et w. Horizontal feres Curve Beet 2/7- 25° M4 


— —— — ÀH— M— — — Ä——6—— — a —  e—M— — — —Uüà—ẽ — — 


Ver lical [отс 


Cu rye 


class of the community for whom, i ei ERR ets tt Sc ЕЙ 3 Se es TTC 
indeed, magnetic storms possess apr = p к — 
an ultra urgent interest; namely, spa ——ů — — —4ã ¶ͥꝗͥꝓCFw ä ĩͤ—„: ——— —* 
the men controlling the world's = — M" T" 

telegraphs, especially the ocean 3 M ba: 
cables. am jo 2$" eo = — ae бү, с. PN wee 


Certainly cable-men know well 
enough when the storm is on 
them, but, as will be shown later, 
warnings would be useful. Possibly, also, the cable- 
men's radio-telegraphic fellow-workers, in view of 
the close association between magnetic storms and 
Aurora Borealis displays, would not be averse to 
friendly warnings from the magnetic observatories. 

In all probability Dr. Chree refrained from touch- 
ing upon this branch of his subject owing to want of 
time and space, and to the very profuse variety of 
cable earth-current data already available. 

In view of this—doubtless, under the circum- 
stances, necessary—lack of reference to the bearing 
of magnetic storms as affecting ocean telegraph 
cables, the present writer ventured to communicate 
to the Journal I.E.E. certain illustrated notes. As, 


* Erec. Rev., p. 540; May 9th, 1919. 


S D eK. With wand, gof. ЧИЯ 
lic. 1.—MAGNFETOGRAMS FOR DECEMBER 21st TO 247TH, 1884. 


Smith, G. К. Winter, and others. All this good 
work, however, did not prevent a past president of 
the Institution, Lord Kelvin, from making an urgent 
appeal to cable electricians to profit by every oppor- 
tunity for acquiring additional information relating 
to terrestrial electric disturbances, and to earth cur- 
rents in general. i 

Fig. I refers to the question whether a sharp shock 
of earthquake felt at Funchal, Madeira (Lat. 32.37 
N., Long. 16.54 W.) about 3 a.m. on December 
22nd, 1884, had synchronised with any abnormal dis- 
turbance on the magnetographs at Stonyhurst Col- 
lege Observatory in Lancashire, England. For 
some weeks previously disastrous earthquakes in 
Spain had caused much loss of life. 
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Fig. 1, for which, in 1884, the writer was indebted 
to the Rev. Fr. Walter Sidgreaves, S.J., shows 
Stonyhurst magnetograms for December 2!st-24th, 
1884. 

Allowing for difference in time, the point on the 
Stonyhurst top line declination curve synchronising 
with the earthquake occurrence in Madeira is just to 
the left of the 4 a.m. (December 22nd) clockwork- 
screen record break. 
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Еа. 2.—EARTH-CURRENT RECORDS. 


16 to 20 hours later, at the centre of the second 
line from the top, we observe a considerable mag- 
netic disturbance or '' storm ” as registered in Lan- 
cashire. Is there any connection between these two 
sets of occurrences? What is certain is that strong 
magnetic disturbances evident to 
the right of second line, and to the 
left of third line (October 23rd), с 
synchronised with earth currents 
on the cables, not only at Madeira, 
but on all the cables between 
Europe and Brazil—earth currents 
so strong and so insistent in suc- 
cessive positive and negative peaks 
as, in the personal experience of 
the writer, to render impossible 
for some days the obtaining of any 
regulation routine test records, 
whether by galvanometer or by 
electrometer fall-of-charge 
methods. Owing to the salutary 
effect -of the cable condensers, 
signalling through the cables was 
in no way interfered with. 

On Sunday, January, 4th, 1885, 
advantage was taken of slackness 
in message traffic to obtain earth- 
current records from one of the 
Madeira-St. Vincent cables, as 
shown in fig. 2, a vivid picture, 
indeed, of what apparently was 


CURVES 
ОЙ! threagh nearly 
боо м. м. of cable 
Cable laid approximately 


West - East. 


cable . («урта Shours behind Greenwich) 
wh Ciel Jime 


e (ebbros)4 reen 
1 


4 


€ M (Midsighr) equivalent Б S.A, 


the tail end of an electric 
< storm” 
Cable earth-current liveliness 


rejer Po States of cbeereation at меа Сеть and 


continued, оп and off, for some 
time, though never in any way in- 
terfering with traffic. Early, there- 
fore, in February (1885) the 
writer organised E.C. observa- 
tions on one of the Madeira- 
Lisbon cables. One object in 
view was the corroboration of 
Chr. Dresing's observations as 
summarised by him in the Journal 
of the S. T. E. and E. (now I. E. E.), 
No. 36, Vol. X, April, 1881; but 
with special reference to what had been pointed out 
to Dresing by a Scotch friend, namely, that change 
in the direction of the earth current (on the Scotch- 
Norwegian cable) coincided with change—that is, 
with ebb and flow—of the sea tides. 


EARTH CURRENT 


Both ends of cable fo earth. 


Fia. 4.--EARTH-CURRENT AND MAGNETIC RECORDS. 


Fig. 3 shows the result of this Madeira investiga- 
tion. Considering the abnormal electrical disturb- 
ance which prevailed in the cables for some consider- 
able time following upon the earthquake, 
corroborates Dresing very satisfactorily. 
and ‘‘ N ” on the time line denote '' Midnight " and 
“ Noon.” 

Cable E.C.’s ‘observed (1) with distant end free, 
and (2) with distant end earthed, are in totally differ- 
ent categories as regards both cause and effect: a 
subject fully dealt with by the writer in articles on 
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Fia. 3.—EARTH-CURRENT AND SRA-TIDE RECORDS. 


“Unusual Earth Currents " in The Monthly Corre- 


- spondent (Madeira) of 1885. 


Figures 2 and 3 have referred to E.C.'s observed 
when the distant end of the cable has been freed," 
i. e., insulated. 
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The r6-day series of E.C. records shown to the 
left of fig. 4 were obtained in 1898 by the writer and 
four enthusiastic assistants, from 1562 N.M. of cable 
both ends of which were to earth, i.e., through a 
mirror speaking-galvanometer at the Massachusetts 
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observing end, and in mid-Atlantic at the far end. 
In fig. 4 a graduated scale gives a measure of result- 
ing current and E. M. F. values in terms of milli- 
amperes and volts. 

Heavy weather delayed the cable-ship's operations, 
thus affording opportunity for E.C. day and night 
observations during 362 hours. 

These records present two very striking features. 

(1) The consecutive curves for the five days, July 
I4th-18th, constitute a valuable record of normal 
Е.С. conditions across the North Atlantic. 

(2) The records for July r9th-20th show a remark- 
able instance of an electric, storm rising about mid- 
night in one hour to a peak of 33 volts and (taking 
into account the resistance of observing galvano- 
meter) 6.5 milliamperes negative, followed by a back 
swing peak of 13 v. and 2.4 m.a. positive. | 

Greenwich, Kew, Paris and Stonyhurst declina- 
tion, horizontal-force, and vertical-force magneto- 
grams recorded at and about 5 a.m., G.T.—equiva- 
lent to five hours earlier, i.e., midnight оп the coast 
of Massachusetts—indicate abnormal magnetic dis- 
о synchronismg with the 33-volt cable Е.С. 
peak. | 

The present writer draws attention to these 
magnetograms with all the greater pleasure in view 
of the fact that it was Dr. Charles Chree, F. R. S., 
himself, to whom, in 1898, the writer was indebted 
for the Kew records here shown, whilst it was to the 
Rev. Father Walter Sidgreaves, S.J.—appreciatively 
mentioned by Dr. Chree in his recent I. E. E. lecture* 
—that the writer was beholden for the corresponding 
Stonyhurst magnetograms. 


(To be continued.) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


* 


SCOTTISH CENTRE. 


AT the opening meeting of this Centre, in Glasgow, on 
November lith, Mr. J. F. Neilson, the retiring chairman, 
recalled that that was the twentieth session of the Centre. 
Now that the war was over, he said, there was a danger that 
people, unscientifically trained, would make the grave mis- 
take of supposing that the war was Brou Ra about by Ger- 
шапу'в devotion to science, and not by her degradation of 
science. It was the duty of engineers and scientists to 
educate the masses of the people so that this age of democracy 
would be safe for the world.“ Engineers had done something 
in the past to educate the masses; much more remained to 
be done if the peace of the world was to be secured" on a 
lasting foundation. He referred to the successful inaugura- 
tion of the Aberdeen sub-section, and said it was hoped 
before the end of the present session to inaugurate a similar 
sub-section at Dundee. 

In the course of his inaugural address, Mr. W. B. Hird 
drew attention to the tendency towards an increasingly close 
connection between pure science and its application in 
engineering and practical work generally. Perhaps one of 
the most striking instances of this connection between theory 
and practice was the large use which had been made of 
thermionic valves—instruments of great practical utility which 
were manufactured in quantities by comparatively unskilled 
labour, and which required no great amount of training in 
those who used them to give useful results. The study of 
the electron had occupied the most eminent men in science, 
and most remarkable results had been obtained, while the in- 
vestigations directed pmmarily to considerations of such an 
abstract subject had rapidly developed into so concrete a 
result as the production of the thermionic valve. Following 
a description of the valve, Mr. Hird compared it with the 
rectifiers, relays, and converters which were the best at their 
disposal before the invention of the valve, and it was 
easily seen how vastly superior was an instrument which 
instead of having to rely on influencing material moving 
parts of a more or less clumsy construction dealt with elec- 
trons of a mass only a little greater than 1/2,000th part of 
that of a hydrogen atom. It was necessary, he aaid, to 
look at it in this way in order to realise the possibility of 
the results actually obtained in practice. A totally different 
direction in which science was coming into closer contact 
with practical work was in connection with the methods of 
shop organisation. The up-to-date shop organiser was no 


* Since Dr. Chree's lecture Father Sidgreaves has died. 


longer satisfied merely to observe for himself the effect of 
fatigue, to time and tebulate the different motions gone 
through in carrying out any operation, but he called in the 
assistance of the physiologist and the psychologist to devise 
laboratory experiments, and to draw on their experience in 
quite diflerent spheres to advise him as to the proper propor- 
tion of work and rest periods, to discuss the different results 
of nerve ‘and muscle fatigue, and, the mental attitude pro- 
duced in different groups of workers by changes in their 
environment. After quoting various other examples of ecien- 
tific research during the war, Mr. Hird turned to the future, 
and said they could ecarcely hope—perhaps they ought not 
to hope—that the rapidity of adaptation of ecientific discovery 
to practical work developed in quite abnormal times, would 
continue under more normal conditions, but they might not 
unreasonably hope that the closer connection and the more 
rapid adaptation of scientific discoveries, would to a large 
extent be maintained under the new conditions they were 
all looking forward to, and it was gratifying to note that 
among the many projected reforms, the setting up of research 
laboratories by large industrial concerns and the stimulating 
of an increased public interest in scientific work were not 
forgotten. They were all convinced that improved methods 
of obtaining and distributing power were the important 
factors in obtaining better conditions of life. To the engineer 
the fact was patent, and even the writers of modern social 
Utopias all found it necessary to postulate large developments, 
although in their case vague and obscure development in 
the methods of obtaining and transmitting energy in order 
to be able to attain their standard of ideal existence. 
Already in the ionic valve they were making some practical 
use of atomic energy. In wireless telegraphy they were 
transmitting not inconsiderable quantities of energy to great 
distances without material connection, and eurely if further 
developments did follow, whether in the immediate or the 
distant future, they would be so intimately connected with 
the work of the electrical engineer that he would perforce 
take a leading part in bringing them about. 


TEES-SIDE SUB-SECTION. 


AT a meeting of the Tees-side Sub-section on the 13th ulto., 
Mr. J. R. P. Lunn, chairman, delivered his inaugural address, 
in which he outlined recent progress in the electric supply 
industry, and drew attention to a number of problems in need 
of investigation. He first referred to the Electricity (Supply) 
Bill before Parliament, and the changes that had been, and 
were being, made in its character. The enormous increase 
since 1914 in the cost of electrical generating and distributing 
plant had given rise to many new problems in connection 
with electricity supply. For instance, an increase in output 
which necessitated additional generating and distributing 
plant, as must generally be the case where the increase was 
considerable, meant an increase in the cost per unit sold, 
instead of the reduction in cost which they were accustomed 
to look forward to with a growing output. This was due 
to the increased capital charges. ‘The increased cost of labour 
and coal had caused more attention to be paid to the de- 
velopment and use of water-power, and schemes were in 
hand to establish water- power stations on certain rivers: to 
work in conjunction with existing steam generating stations. 
As the cost of harnessing water-power had increased more 
or less in the same proportion as the cost of labour and coal, 
the relative costs of electricity generated by steam and by 
water would appear to be not very different from what they 
were before the war. The increased cost and labour would 
induce power users, who produced their own power by anti- 
quated methods, to obtain energy from an outside source, 
and would result, too, in the substitution of electrically-driven 
machinery for hand labour to an increasing extent. The larger 
output of all kinds of manufactures needed to replace the 
world’s depleted stocks, should, also, lead to an increased 
demand for electricity. The prospect before the electricity 
supply industry, therefore, was one of a continually increasing 

and for many years to come. The adoption of summer 
time, and the 47-hours’ week had had an adverse effect on 
the load factor, and a correspondingly adverse effect upon the 
cost per unit. Unless manutacturing works adopted the two- 
or three-shift system more generally than at present, it would 
be more necessary than ever to find some class of consumer 
who would take a supply during the night only. Where 
generating systems could be linked up, considerable saving 
might be effected in the running costs by entirely closing 
down one, or more, generating stations during the light-load 
periods, but the cost of the capital and the other charges 
incidental to linking-up had to be eet against the saving to 
be effected in this way, and, consequently the net saving 
might be very small. The most economical method of generat- 
ing electricity in large quantities still seemed to be by means 
of coal-fired boilers and steam turbines. It would be a great 
advantage to the nation if electricity could be so generated 
that the valuable by-products of the coal could be recovered 
without increasing the net cost of the electricity produced, 
but so far no such process seemed available. The sizes of 
turbo-generators and boilers and the working pressure and 
temperature of the steam, continued to increase with & cor- 
responding increase in the thermal efficiency. Where the 
adoption of large units of generating plant depended on the 
transmission of electricity over long distances the increased 
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thermal efüciency was liable to be outweighed by the en- 
hanced transmission costs. It was more than ever necessary 
to pay close attention to the etticleucy of, the generating 
plant, and especially to the steam-raising portion. Ihe cost 
of employing more highly skilled men in the boiler-house 
might be quite Inappreciable compared with the saving to be 
elected by a more etlicient combustion of the fuel. If a 
Satisfactory system of payment by results could be devised 
it would have a very beneticial effect upon the working 
efficiency although power station stalls were usually keen 
enough to strive tor the best results without monetary induce- 
ments. Considerable improvements had been made in the 
methods of burmng low grade fuels. 1f an appreciable pro- 
portion of the heat rejected in the condensing water could 
be utilised, instead of burning more fuel, the overall thermal 
ethciency of an electric power station might easily be doubled. 
This heat might be utilised in certain manufacturing pro- 
cesses, or it might be used to provide a general supply of 
hot water for heating domestic and business premises. When 
power loads were being connected in hundreds of kilowatts 
at a time, there was a tendency to underrate the importance 
of connecting small lighting consumers, but it was the duty 
of electric supply engineers to encourage the use of electricity 
for all purposes, as it was to the advantage of the community 
that a supply of electricity should be available for the greatest 
number, and it was only by increasing the consumer factor“ 
on distributing mains that this could be done. Having 
referred to the provision of mains, Mr. Lunn said that even 
before the muins became overloaded by the heating and 
cooking load, dithculties arose in inaintaining the balance 
of the three-wire system, aud for that reason it would be a 
great advantage if cooking and heating apparatus could 
be connected to the outers’’ of the three-wire system. One 
way of dealing with those troubles was to substitute a L.T. 
three-phase supply for the more usual D.C. supply, with trans- 
former pits at frequent intervals, but that involved laying 
additional н.т. tains, providing the transformer equipinent, 
and changing meters, motors, &c., and the question arose 
as to what charge should be made for heating and cooking 
supplies in order to cover the cost of these additions to the 
capital charges on the distributing system. More exact data 
Were required as to the load factor and diversity factor for 
cooking and heating loads, in order that the lowest remunera- 
tive charge at which these supplies could be given might be 
determined. An investigation into the relative costs of supply- 
ing electricity for lighting and for power would be also very 
useful. An improved system of charging for lighting, cooking, 
and heating supplies was urgently needed as none of the 
systems in use at present were really satisfactory. What was 
wanted was a system that would allow япа] supplies to be 
registered by one niter which should not be appreciably 
more costly than those in general use. In conclusion, Mr. 
Lunn spoke of the progress made in the use of electricity for 
agricultural purposes, aud the use of electric battery vehicles. 


SOUTH AFRICAN ELECTRICAL 
UNDERTAKINGS. 


ІлантіІхс AND POWER. 


WE give below particulars of South African electricity supply 
undertakings which we have extracted from the Supplement 
to the Official S.A. Municipal Year Book, compiled by Mr. E. 
Poole, A. M. I. E. E., Assistant Borough Electrical Engineer, 
Durban. 

Under the heading of each township the data appear in the 
following order :— 

Name of engineer or manager; source of power; kind of 
supply, phase and voltage: number of units sold per annum; 
plant capacity in. kw.; number of consumers supplied. 

If there are tramways also, a note is made to that effect. 


АА, NogTH: P. H. Newcombe; water and oil; d.e., 230/460 v.; 80,925 
units sold; 170 kw.; 256 consumers. 

Berner: G. Mercier; s. gas; d.c., 250 v.; 21.828 units; 20 kw.; 56 cons. 

BrriutL&HEM ; M. McDonough; pas; d.c., 480/240 v. 

BLOEMFONTEIN : С. A. Stewart; steam; a.c., З ph., 200 and 347 v.: d.c., 500 v.; 
2.258.390 units; 1,650 kw.; 1,935 cons. Tramways also, 

Care Town AND SUBURBS : G. II. Swingler; steam; .., 2 ph., 00 с. various 
voltages; d.., various voltages; 14.082, 7 units; N00 KW.; 7.703 
cons. 

Carrs: P. S. €. Spies; water; d.c., 145/110 v., 2 wire; 9,000 units; 23 kw.; 
78 cons. 

Ceapock. Н. Brittle; oil; d.c.. 220/440 ».; 48.943 units; 100 kW.: 359 cons. 

In Reas: J. Roberts: steam; ace, 3 ph., 500 v., 50 е; 1 phase 100, 200 and 
400 v., (2 c., 2 and 3 wire; d.c.. 530.500 v.; 21.881 units; 10,000 
KW.; 8,223 Cons. Tramways also. 

EST LONDON: J. M. Lambe steam; a.c., 2 ph., 50 c., 110 ».; d.c.. 500/550 
v.; 1.596.304 units; 1,700 kw.; L5M7 cons Trainways also. 

Екмғо : C. D. Douglas; steam; d.c., 250/500; 49.468 units; 50 kw.; 197 cons. 

GEX TOWN: W. Н. Blatchford, steam; d.c., 200 v.; 84,616 units; 74 kw.; 


210 cons. 

Н лккіѕмітн : T. Millar; steam; ac, 200 v., 3 ph.: 127,000 units; 185 kw.; 
339 cons. 

Heiwecsurc: L. J. Stanley; gas; de., 440 220 v.; 28.395 units; 45 kw.; 184 
cons. 


Hen pron: W. G. Miller; gas; d.c., 230 v.; 29.432 unit-; 65 kw.; l66 cons. 

JonasEsBCRG : J. Н. Dobson; steam: 1 ph.. 400 200 v., 9U C., d. C., 460 230 v.; 
26.534,241 units; 13,750 kW., 18,855 «ons. Tramways also. 

Kixc WiLLlaAustOwN :: J. Vowles; steam; a.c, 220 and 460 v., 1 ph.; 443,845 
units; 320 kw.; 421 cons. 

Kvierxspore: J. R. English; gas; d.c-, 230/460 v.: 118,090 units; 70 kw.; 
243 cons. 

КкоомѕтАр: R. A. Stoker; steam; d.c., 230 v.; 488,238 units; 180 kw.; 1,130 

8 cons. 


KRUGERSDORP AND RANDFONTEIN: R. W. Fletcher; steam; d.c., 230/460 v.; 
795,041 units; 1,171 cons. 3 

Lapysuiru: T. Jagger; steam; d.c., 220/440 v.; 397,273 units; 475 KW.; 374 

. cons. 

. Н. Dawson; steam; d. c., 230/460 v.; 61,654 units; 156 kw.; 
£43 cons. : 

Осртѕноокх : F. Castle; oil; d.c., 220/440 v.; 165,937 units; 305 kw.; 569 cons. 

PaaRL: Н. Purves; water; 220,380 v., 2 ph., 50 c.; 44,886 units; 150 KW.; 
38 cons. 

Parijs: W. McKenzie; steam and water; d.c., 230/460 v.; 33,293 units; 

70 kw.; 105 cons. Steam plant not yet in use. 

PIETERMARITZBURG: A. S. Munro; steam; 3 ph., 2,300 v., 60 c.; 1 ph., 200 v., 
100 c.; 2,299,416 units; 2,139 cons. Tramways also. 

Port ELIzazR TIA: B. Sankey; steam; 1 ph., 250 v., 3 ph., 6,600/500 v., 50 c.: 
d. c., 250/500 v.; 2,504,907 units; 3,500 KW.; 2,765 cons. 
Ротснекѕткоом : W. D. Ross; steam; d.c., 550/500 v. and 240/480 v.; 147,178 

units; 120 kw.; 500 cons. 
Pretoria: T. C, Woolley-Dod; steam; d.c., 250/500 v.; 5,544,780 units; 3,200 
kw.; 4,460 cons. Tramways also. e 
S Bellad-Ellis; oil; d. c., 220/440 v ; 163,000 units; 200 kw.; 
cons. 
SOMERSET East: Н. T. Steadman; oil; d.c., 220 v.; 40,161 units; 70 kw.; 
210 cons. 
SrneKaL: R. Rascher; gas; d.c., 930/460 v.; 12,376 units; 45 kw.; 126 cons. 
STELLENBOSCH: E. J. Hamlin; oil; d.c., 220/440 v.; 78,648 units; 80 kw.; 
cons. 
UireNHaGE : R. Н. Molesworth; oil; d.c., 220/440 v.; 148,655 units; 270 kw.; 
654 cons. 
VgyugiD : B. Н. Sargent; s. gas; d.c., 200 v.; 26,240 units; 27 kw.; 161 cons. 
Werrington : E. S. Mould; s. gas; d.c., 220/440 v.; 124,100 units; 96 kw.; 
264 cons. | 
Winsurc: W. A. Hodge; gas; d.c., 230 v.; 37,843 units; 36 kw.; 141 cons. 
WOoRCESIER: C. Duncan; water and oil; d.c., 220/440 v.; 60,199 units; 
127 kw.; 283 cons. ; 


- ЭҢ 


Municipal bulk supply. 


Bokssurc: F. R. Clark; a.c., 230 v., 50 c.; 600,000 units; 400 kw.; 1,120 con- 
sumers. Tramways also. Supplied, from Victoria Falls Co. 

Besoni: P. J. Gold; a.c., З ph., 25 c., 200 and 346 v.; 750,000 units; 520 KW.; 
1.809 cons. Motor "buses also. Supplied from Kleinfontein Co. 

GerMistun: W. L. Bagot; ac., 3 ph., 50 c., 120 and 200 v.; 1,798,718 units; 
2.000 KW.; 1,777 cons. Tramways also. Supplied by Victoria 
Falls Co. 

KiugrkRLEY: R. W. H. Smith; a.c., 1 and 3 ph., 50 c., 220 v.; 931,038 units; 
1,260 KW.; 1,679 cons. lrams owned by De Beers Co. and energy 
supplied by them. 

Rogverort: К. Mortimer; a.c., 3 ph., 50 c., 230/400 v.: 184,094 units; 225 
kw.; 799 cons. Supplied by Victoria Falls Co. 

si1ísNDEKRTON : W. Leonard; d.c., 230 v.; 42,263 units; 75 kw.; 190 cons. Sup- 
plied by S.A. Railways. 

Srrincs: C. M. McComb; a.c., 50 e., 200 v.; 130,530 units; 265 kw.; 248 cons. 
Supplied by Victoria Falls Co. 


Private company supply. 


KetrerwortH: W. Kemlo; s. gas and water; d.c., 220 v.; 30 kw.; 91 con- 
+ sumers. Supplied by Viedge Bros. 

Despere: E. H. Gellender; steam; de., 220 v.; 175 kw.; 224 cons. Supplied 
by E. H. Gellender & Co., Ltd. 

InDWE: G. Muller: steam; d.c., 550 v.; 30.500 units; 300 kw.; 62 cons. 
Supplied by Indwe Railway, Collieries & Land Co. 

VotksRust: R. Nisbet; steam; d.c., 120/240 v.; 100 KW.; 150 cons. Supplied 
by E. H. Gellender & Co., Ltd. 


Rhodesia. 
SarisBURY : C. Н. Baskerville; oil and steam; d.c., 220/440 v.; 204,478 units; 
200 kw.; 713 cons. Municipality. 
Butuwayo : — ; stegm; a.c., 1 ph., 125 C., 105 v.: 350 kw. 


TRAMWA VS. 


The following statistics of tramway undertakings are given 
in the order in which they are enumerated :—Name of muni- 
cipality; name of engineer or manager; kind of system; volt- 
age; route miles; annual car miles; number of passengers 
carrled. 

HLOEMFONTkIN : G. A. Stewart; cailless; 550 v.; 10.36; 211,880; 1,123,577. 

Dersan: Н. N. Thomas; trolley; 550 v.: 20.4; 1,785,512; 19,011,536. 

Kast Loxpon: J. M. Lambe; trolley; 550 v.; 3.78; 276,705; 3,583.42]. 

JonaNssEsBURG : J. H. Dobson; trolley; 550 v.; 65.74 (track miles); 3,429,979; 
34,149,013. 

PIETERMARITZBURG : P. Finlayson; trolley; 500 ».; 8.25; 245,250; 2.238,61. 

Pretoria: T. Wolley-Dod; trolley 500 v.; 9.67; 571,024; ——— — —-. 


Municipal bulk supply. 


Boxsure: F. R. Clark; railless; 500 v.; 2,3 (route miles); 109,640; 620,363, 
GERMISTON : J. Bright; railless; 500 v.; 9.5; 178,000; —————-. 


Private company supply. 


Care Town: W. F. Long: trolley; 550 v.; 22; 2,180,491; 21,828,055; owned 

by City Tramway Co., Ltd., and Capetown and Greenpoint 

Tramway Co., Ltd. 

Caves Bay: W. F. Long; trolley; 550 v.; 6.87; 221,608; 902,105; owned by 

Camps Bay Taaka Co., Ltd. 

; trolley; 550 v.; 24; 449,279; 3,071,684; owned by De 
Beers Co. 

Port Епї7АВЕТН: W. Freemantle; trolley; 550 v.: 549,739; 4,573,843; owned 
by Port Elizabeth Tramways Co., Ltd. 


LJ 


KIMBERLEY : 


The Metallurgical Industries of Italy.—Owing to the 
shortage and increased price of coal in Italy, which, of course. 
has practically no coal deposits of its own, the question of 
smelting by means of electrical furnaces has received serious 
consideration. ‘The deciding factor is primarily the com- 
parative cost of coal and electricity, the ton and the Kw.-hr. It 
has been established by Signor Remo Catani that the cost of 
electricity as compared with coal is in the ratio of 2 to 1, but 
in view of the fact that increased freights are forcing the 
price of coal to further heights. it is considered that the ratio 
wil be considerably diminished, and bring the two costs in 
closer relation to one another. Therefore, although the sub- 
stitution of electrical treatment for the present process will 
help to solve the problem facing the Italian manufacturers, it 
cannot be expected to improve their position, but will merely 
prevent retrogression. During the war the project for utilising 
the large deposits of hematite ore at Cogne in the Val d'Aosta, 
and converting them into high-class steel, resembling the 
Swedish product, by means of electricity, has taken shape, 
and very soon steel manufactured by this process will be on 
the market.—Anglo-Italian Review. 
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- SCIENTIFIC MANAGEMENT: A SOLUTION OF THE CAPITAL AND LABOUR PROBLEM. 


By Captain J. М. SCOTT MAXWELL, B. Sc., M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


THE first attack of Sience against rule-of-thumb methods ш 
industry was directed to the problem of finding the true 
solution of the various factors governing muchine-shop 
practice. The late Dr. Е. W. Taylor, of Philadelphia, started 
his epoch-making experiments in the autumn of lo50 and 
carried them on over а period of 26 years at а cost of 430, 000 
to £10,000. ‘Lhe first paper describing the fundamental idea 
of what is now called Scientific Management was read by Dr. 
Taylor in 1595. "his paper explained the method of fixing 
rates by means of splitting a job into its elements, which 
Taylor called elementary-rate-fixing. It also explained his 
method of payment-by-result by means of the ditlerential- 
piece-rate, which increases the rate per piece for high out- 
puts. The great new fact was elementary-rate-fixing which 
їз a basic principle, a scientific discover. | 

Betore the war the teriu was seldom heard in this country, 
and the few occasions when a British engineer had the 
temerity to use it almost invariably evoked scorn. Though 
Scientific Managerment is now seldom scorned by engineers, 
there is still almost the same failure to grasp the great signi- 
ficance of the principle: T EM 

The real cause of the strong opposition is that Scientific 
Management is the first systein to realise that the human 
factor must come first. This is а revolutionary idea to the 
capitalist, who still considers that he comes first. Scientific 
Management is revolutionary to the trade unions because it 
enables work to be accurately measured for the first time in 
the history of industry. To many socialists and social re- 
formers it is also revolutionary because they think that it 15 
better for the character of the worker that he should use his 
own initiative as to how the work should bo done, even 
though he has only rule-of-thumb to guide him. | 

The author's excuse for dealing at length with the prin- 
ciples of the subject is that Taylor himself and the pioneers 
of the moveinent, who are all engineers, regard the new 
mental attitude, which it makes obligatory, as the very essence 
of the system. All the devices used in office and shop as 
means of efficient production, they consider in the same light 
as mechanisms, i. e., of secondary and not primary import- 
ance. 

Manufacture by machine is hardly a century old, and this 
past century of machinery inherited the traditions of the pre- 
ceding eenturies, which were evolved by the trader and not 
the producer. The traders’ ideal has always been to buy in 
the cheapest market and sell in the dearest. They risked 
much capital in the past and employed Little labour, while 
their profits bore no relation to costs but were regulated en- 
tirely by supply and demand. Engineering advance has 
changed everything, and now the big men are producers, but 
the prestige of the merchant is still maintained and also the 
prestige of those associated with him, such as the bankers, 
while the engineering profession, the creator of our modern 
wealth, does not vet enjoy the prestige that is its due. Mer- 
chants prefer a high profit on а small turnover. Production 
requires low profits on a large turnover. The merchant sys- 
tein restricted the supply and thus lessened the consuinption 
in order to maintain or increase prioes. The production systein 
cheapens the supply in order to maintain or increase the 
demand aud thus maintain or increase consumption. The 
merchant system favoured the wealthy, and developed aristo- 
cracies. The production system favours the proletariat and 
thus develops democracy. The merchant system at the best 
did not raise the status of the workers. The production svs- 
tem must continually raise their status by continually raising 
the standard of living. The confusion of these ideals. is very 
great at the present time amongst all classes of the people. 
and until they are disentangled and the one set encouraged 
and the other controlled we are bound to have continual in- 
dustrial trouble. It is necessary that our economic concep- 
tions should synchronise with the facts. At present they are 
entirely out of step. 

In applying the principle of cheap production. it must not 
be confused with the act of buying commodities.. Labour 
must cease to be regarded as a commodity, which is one of 
the worst legacies of the old system. Labour in the abstract 
may be a commodity, but in the concrete it is human life. 
Increased output and payment-bv-result is the sound founda- 
tion on which to build, but it ought to include everyone, from 
the managing director down. and both these aims should be 
qualified by another—a better life for the worker. Scientific 
Management increases output, and because it can accurately 
measure the work done in terms of huinan effort. payment- 
by-result is the fair and natural sequel. It achieves this 
greater output by lessening the task and raising the status of 
the worker. | ve ААН | 

Scientific Management affects the individual as a unit 
. worker, the workers as a group, and therefore trade unionism, 
. and it affects all industry in ite relation іс the Government 
and to the consnmers, and thus involves the whole nation. 
Taylor reahsed, without any question, that the ultimate goal 


of Scientific Management was its application to all industry in 
the interest both of the producer and of the consumer, that 
15, In the interest of the whole of society. Ten years ago, 
when Scientific Management won its first public recognition, 
the unions were thereby aroused and brought pressure to bear 
on the American Government. It was а political fight and 
Taylor waa no politician. The Government had to give in, 
and since then Scientific. Management is forbidden in any 
Governiment workshop in the United States. ‘Tavlor’s own 
words on this subject refute those who denounce him: " The 
labour unions—particularly the trade unions of England—have 
rendered а great service not only to their members, but to the 
world, in shortening the hours of labour and in modifying the 
hardships and improving the conditions of wage workers. ' 
Taylor was an idealist with the real interest of the worker, 
the industry, and the State at heart. 

The better and further development of trade unions in Great 
Britain ruakes the situation in this country a much brighter 
one. І do not see how Scientific Management. сап progress 
at all unless the unions are included in its scheme. Progress 
will only commence in earnest when the labour leaders grasp 
the full meaning to the worker of the elimination of useless 
work, which will lessen the total burden of labour; and when 
they realise that the accurate measuring of work protects the 
worker from underpayment, and that the greater all-round 
efficiency makes shorter hours and higher wages a just claim 
on the coinmunity, 

Some seek to belittle Scientific Management by saying that 
it is only applied common sense. Common sense discovers 
nothing. Its function is to accept all that proves good for 
humanity. If Scientific Management is therefore considered 
only common sense, it means that this instinctive arbiter of 
our lives cousiders it to be good for us. If the instinctive 
sense of the few accept it, it is certainly not accepted by the 
common sense of the many, and especially the workers. The 
thinking part of the community have to fight until it is 
accepted by the majority in the same manner that they accept 
wireless telegraphy, aeroplanes, ог any of the great achieve- 
ments of science. ' 

MOTION AND Time STUDY. 


What Taylor first described in 1895 as elementary-rate-fixing 
is now more usually called Motion and Time Study. Scientific 
rate-fixing involves three problems :— 

(1) The analysis of the job into its elemental operations by 
means of an investigation into the best method of accomplish- 
ing the desired result. 

(2) The execution of the job by a first-class man, with tools 
and equipment of the best possible, and the timing of each 
elemental operation thus carried out. 

(3) The investigation of the factors of environment and 
nature of the work as it affects the physical and mental capa- 
city of the worker. 

This third factor has been called the '' fatigue ” factor, but 
а better word to adopt might be rest“ factor, as this factor 
п the pera allowed for rest so that the worker will not be 
atigued, ; 

Where a job has already been performed in the usual rule-of- 
thumb manner, motion study always comes first. Where a 
new job is to be performed for the first time under the Taylor 
method, motion study or analysis шау not be necessary, as 
suflicient data may already be in existence to give both the 
best method and the correct times. The process of fixing 
rates then becomes a synthetic one. 

Scientific Management applies to the expenditure of human 
effort the same principles that have been already applicd to 
design with such marvellous results. 

Scientific Management started in the machine shop, where 
it divides all work into two parts :— | 

(1) Work done by the workman. 

(2) Work done by the machine. 


Taylor had to concentrate first on the machine part to find 
an answer to the three problems that every machinist must 
solve in some way or other, viz. : 

(1) What tools to use? 

(2) What cutting speed to use? 

(3) What feed to use? 


Taylor gives 12 variables in the solution of these three pro 
blems, as regards turning work. The experiments consisted 
in keeping all but one variable fixed, and varying that one 
over the working range. Mr. Carl G. Barth, a Norwegian 
technical graduate, who joined Dr. Taylor in 1899, invented a 
wonderful series of slide rules by means of which Dr. Taylor 
asserts that a good machinist ‘‘can double the output of a 
machine which has been run, for example, for 10 years by a 


first-class machinist having exceptional knowledge of and ex- 


perience with his machine and who has been using his best 
judgment.“ He also adds that on the average, this under- 
states the fact." No more obvious example can he found of 


the value of applied science in eliminating unnecessary work. 
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The direct saving of over 50 per cent. is also indirectly in- 
creased by the great improvements in machine-tool design, 
tool steel, belt drive and everything affecting machine work, 
which arose out of these experiments. 

The other part is to analyse the various movements of the 
man using the machine, and these can be subdivided into 
three parts:— · 

(1) Handling of tools. 

(3) Handling of machines. 

(3) Handhng of material or job. 

The first 1s the most important and represents about 75 per 
cent. of the total time. The handling of the machine comes 
next with, say, 15 per cent., and the job itself only requires 
about 10 per cent. of the total time. ‘The times required to 
perform the various operations on any machine must be tabu- 
lated and arranged so that they are easily and quickly avail- 
able, like the actual times for the machine work. Most work 
can be reduced to comparatively few elements. 

Machine work lends itself to the most obvious and at the 
same time highly scientific analysis, but the same principle 
applies equally to fitting, assembling, and all human opera- 
tions. In fact, it would be almost as difficult for the science 
of chemistry to exist without quantitative analvsis, as for 
tente Management to exist without elementary time 
study. 

Motion and time study give the minimum time for the job 
under the best possible conditions with all rest pauses 
eliminated. Should a better machine or tool be designed, the 
new time for these new conditions is arrived at in & similar 
manner. The Taylor system does not demand the best known 
tools. Each factorv must work with the best tools available 
toit. Tavlor's method applies to the worst possible tools, but 
if an employer considers it good policy to use old and out-of- 
date machinery, he must pay more for his output, because the 
standard times will require to be higher. 


FATIGUE ов Rest FACTOR. 


The objective before us is to set times so that not only 
is there no overstrain at the actual time of operation and no 
loss of interest in the work done, but that there is no chance 
of physical or mental hurt resulting to the worker in the 
future from the work done to-day. In this field of investi- 
gation we leave the province of the engineer for that of the 
physiologist and psychologist. Tavlor and the early pioneers 
had practically no assistance in this direction, and not being 
experts in this field they had to work almost solely on 
common-sense lines. It is up to the medical profession to con- 
centrate on their part of it. 

It is interesting to all who believe in scientific management 
that the Government and public opinion are at last waking up 
to the necessity for industrial hygiene. The Government. 
however, seems to ignore Tavlor's discovery. The ignorance of 
employers, and especially of the Government, which urged 
heavy overtime during the first years of the war, brought 
about abnormal fatigue amongst many of the munition 
workers. Because of this evil experience, the Government is 
now interested in industrial fatigue, and sooner or later the 
experts are bound to see that an accurate knowledge of 
fatigue will also demand the standardisation of normal in- 
dustrial conditions and the means of accurately measuring the 
human effort required to produce a certain result. 

In December, 1917, at the instigation of the Secretary of 
State for Home Affairs, a Research Board was appointed by 
the Department of Scientific and Industrial Research and the 
Medical Research Committee jointly ‘‘to consider and in- 
vestigate the relations of hours of labour and of other condi- 
tions of employment, including methods of work, to the pro- 
duction of fatigue, having regard both to industrial efficiency 
and to the preservation of health among the workers. The 
duty of the Board will be to initiate. organise and promote 
by research grants or otherwise, investigations in different in- 
dustries with & view to finding the most favourable hours of 
labour, spells of work, rest pauses and other conditions applic- 
able to the various processes according to the nature of the 
work and its demands on the worker.” | 

The Board, аз constituted. consists of six medical experts, 
one being a psychologist. There are in addition four non- 
medical Government officials and three directors of large com- 
panies. The two distinct functions involved in this investi- 
gation and pertaining to the engineering and medica! pro- 
fessions should not be confused, and from this noint of view 
the constitution of this Board seems wrong. The employer 
members should belong to another Board of engineering and 
production not business-experts, and one-half of this Board 
should consist of representatives of the trade unions, who must 
be men of actual first-hand experience. The fullest possible 
collaboration and co-operation between both Boards would be 
necessary. 

We do not employ doctors as rate fixers, why should we 
employ engineers to study phvsiologyv and psyeholoov? At the 
best we engineers can only be amateurs at it. It will only 
nroduce another failure if common sense tries to solve a very 
technical subject of which it can have no exnert knowledge. 
The principle of Scientific Management must be applied to all 
such matters. Functions must be differentiated and not 
mixed up. The doctors and the engineers, both being tech- 
nical experts, should understand the meaning of function. 
Why let the politician or Government official muddle us in 
this manner? 


A most fascinating book on this subject is a translation 
(1918) of '" The Physiology of Industrial Organisation by 
Professor Jules Amar. This book will be a revelation to most 
engineers who are interested in the subject. It proves that 
the physiologists have solved many of the problems of in- 


.vestigation and have already invented the machines which 


make it possible to apply the results to industry. Instruments 
have been invented for recording by means of graphs—like 
any recording electrical measuring Шииде tbe variation 
of muscular activity, for example, when filing metal. The 
same dynamo-graphic instrument has been adapted to other 
tools and implements such as hammers, shears, joiner's plane, 
spade, wheelbarrow, &c. By means of these graphs an 
apprentice or unskilled person can be trained to work in the 
most efficient manner, i.e., with the least physical effort, also 
the work of experienced men can be checked and improved if 
below the best possible standard. The graphs show both the 
vertical and horizontal components of the muscular pressure 
exerted by the hands of the worker, and the respirations of 
the worker are simultaneously recorded, also the measurement 
of the quantity of oxygen consumed. 

The quantity of oxygen used by the worker is an accurate 
measure of the human energy he has used up. This is cal- 
culated by means of the respiration gauge or eudimometer 
which measures the oxygen inhaled and exhaled. One litre 
of oxygen is equivalent to 4.9 calories, the large calorie here 
used being the quantity of heat required to raise the tem- 
perature of one litre of pure water from 0 deg. to 1 deg. C. 
During repose it is found that an adult expends, on an aver- 
age throughout the year, 2,100 calories in 24 hours, just to 
keep his body going. The heaviest day of manual work con- 
sumes 1n addition 2,000 to 2,500 calories. Intense brain work, 
on the other hand, requires almost no calories. 

In other experiments, actual fatigue can be temporarily 
produced and the blood circulation measured by means of the 
cardiograph (heart-beats), the sphygmograph (pulse), and the 
oscillometer (arterial pressure), which ineasures the highest 
and lowest pressures successively. All these graphs can be 
compared with similar ones made during repose or normal 
effort. These examples do not exhaust the list of instruments 
already invented and perfected. but they are sufficient to in- 
dicate how much the physiologists have already accomplished. 

Four scientific laws have been established equivalent to the 
well-known laws of phyaics. 

(1) The expenditure of energy is in proportion to the 
muscular effort of contraction, to its duration, and to the 
degree of contraction. 

(2) The expenditure of energy required to perform a given 
amount of work diminishes in proportion as the rapidity of 
the muscular contractions Increases. 

(3) There is a most favourable effort and a most favourable 
speed for the performance of the maximum of work with the 
minimum of fatigue. 

_ (4) A muscle returns inore speedily to its condition of repose 
in proportion as its work has been more rapidly performed. 


. These details will show the engineer that the physiologist 
18 very much farther advanced than the engineering profession 
realises, and that he is really in а position to commence im- 
portant operations at once. 

Continual industrial research both in methods of work and 
in fatigue should be carried out bv the Government with the 
help and co-operation of the employers’ federations and the 
trade unions in each industry. There 1s an immense amount 
of investigation to do, and what little knowledge has been 
acquired has been still less applied. In the application, there- 
fore, as we start almost from zero, a little will quickly make а 
great difference. The change in mental attitude alohe will be 
an enormous gain to the community. The setting of standard 
times would probably be done by specially trained experts re- 
presenting equally the masters and men. This would be done 
for one entire industry such as engineering, assuming all con- 
ditions to be the same. Then each territorial district such as 
the Clyde, the Tyne, the Midlands, South Wales, &c., would 
decide if the local conditions were better or worse than the 
standard for the whole country, and this would give a local . 
factor governing the national standard. This district factor 
would have nothing to do with the local cost of living, but 
only with the geographical and climatic conditions affecting 
the producing capacity of the workers. 

In each works expert investigation—also by representa- 
tives of employers’ federations and trade unions—would be 
required of the machines, lighting, heating, ventilation, man- 
agement, in fact evervthing affecting the capacity of the 
worker to produce. This would give a shop factor for each 
individual works. The workers in badly equipped factories 
and with bad environment would be protected by higher rates 
and their employers weuld be thus penalised. Sweating 
would be impossible. These local adjustments would оѓ 
eourse affect both the fatigue factor and the standard time. 
The times set for all work would be in accordance with the 
mental and phvsical effort required to perform the work. not 
necessarily under ideal conditions but under actual conditions. 
and such a system would always tend to make the actua! 
approximate to the ideal. This organisation for the expert 
investigation of national, district, and shop stendards or 
factors follows the organisation of the Whitlev scheme the 
essentials heing that the investigators must be first hand ex- 
perts and their functions must not be mixed up. 
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With the best possible system of management, it is still 
necessary to give incentive to the worker if maximum output 
is to be obtained. The Federation of British Industries has 
published a report condemning ` profit-sharing as popularly 
understood and advocating payment-by-result. The report 
contains the following statement :— | 

** If the system of payment by results is to become general, 
it is essential that employers should establish equitable sys- 
tems for fixing piece rates, and that there should be some 
reasonable procedure for the sanctioning by an impartial 
authority of any adjustment which may prove necessary. 

Without accurate measurement of work, payment-by-result 
is only a catchword. E | | 

The best incentive to steady and efficient work is provided 
by a / payment to the individual worker as soon as possible 
after the job is finished. Where times are set by the Taylor 
method, few mistakes are made. When both masters and 
men set the time, as I have already described, mistakes are 
still less likely to arise and can be easily rectified. With cor- 
rect times it is not necessary to cut the rates as masters have 
always done on piece work, which behaviour on their part 1s 
one of the principal causes of the restriction of output by the 
men. With Scientific Management the masters do not require 
to protect themselves by elaborate premium systema which 
the men do not understand and which thus arouse their sus- 
picion and antagonism. Taylor devised a differential piece- 
rate system, which was & cross between ordinary piece work 
and premium bonus. He paid an increased rate above & cer- 
tain minimum on which the ordinary piece rate was fixed. 
Even with the fullest instructions the workers require some 
time to get out of the old inefficient method and become 
experienced in the new. Taylor's payment system penalises 
them too much at the start, although quite fair to them after- 
wards. Mr. H. L. Gantt. one of Taylor's assistants, got over 
this initial difficulty by developing what he called the ''task 
and bonus" system, which pays a bonus instead of a piece 
rate, and, when the bonus is not earned, pays the standard 
time wages. I would point out that Scientific Management 
does not urge any special system of piece work or premium 
bonus. Any of them which provides incentive will do, but 
the simpler the better. | . 

The share of the saving effected which should be allocated to 
the worker must be determined by the employers’ federations 
and trade unions. The probability is that the saving should 
he halved, and this is probably more on the side of the worker, 
because Scientific Management means greatly increased effort 
and intelligence on the part of the employer, as compared 
with the present state of affairs. Е 

The trade unions have always professed hatred of both piece 
work and premium bonus, but more especially the latter. as 
they think that the former gives the worker more control over 
his time. With Scientific Management making it possible to 
measure labour effort accurately, premium bonus gives more 
steady incentive than piece work, and thus means more out- 
put and more pay for the worker. The worker is guaranteed 
his hourly wages at the start, and if after reasonable time he 
does not come up to the standard and earn a fair bonus, he 
must be found other work better suited to him. 

Scientific Management makes a study of the man and selects 
the best man for the job. It differentiates and grades labour, 
and that is another reason why the trade unions are against 
it. In the initial stages of the struggle against the emplovers 
the unions had to fight on the basis of the average man. Now 
that the unions have won full recognition in this country so 
that non-unionists are not recognised in negotiations between 
masters and men; it seems no longer a sound policy for the 
unions to continue to penalise their best men by maintaining 
a medium standard of work and pay for all degrees of skill an 
experience. ' . 

Nothing that has been said regarding Scientific Manage- 
ment and pavment bv result entrenches on the right of the 
worker to fight for higher wages. Statistics show, however. 
that 50 per cent. of strikes are due to local troubles. none of 
which should arise under Scientific Management correctly ap- 
plied. The elimination of 50 per cent. of strikes would still 
further reduce the remainder due to the general industrial 
atmosphere being so much the clearer. | 

Scientific Management ceases to deal with labour as a com- 
modity subiect to supply and demand, and consequently all 
employers should pav the same amount for the same service 
done. irrespective of whether their works are isolated in a 
country district or situated in a crowded town. The geo- 
graphical situation of an engineering works should not affect 
the labour cost to the emplover, as this at present affects prices 
and profits which are not geographical and thus gives unfair 
advantage. Likewise it should not affect the real earnings of 
the workers. This is allowed for now by different wages in 
different districts, so that in order to equalise costs and thus 
eta^ilise prices and profits, the emplovers in districts where 
living is cheaper and wages conseanentlv lower would pav the 
difference from the average or highest rate into a common 
fund to be used for industrial research in the industry con- 
cerned. (To be concluded.) 


DISCUSSION IN LONDON. | : 


Mr. Ll. B. ATRINSON. in opening the discussion. said that 
there were some members who.thought that euch a paper 
should not have been presented to that institution for discus- 


sion; the reason given was that the discussion might tend to 
become of a.political nature, but he was sure that none of 
those present would take that line; as the author had said, 
they should discuss the principles of the paper and not go 
into details. He was particularly interested in the paper 
because he had himself many years ago timed with a stop 
watch certain workers and operations in the shops in an 
attempt to arrive at some fair system of basic rates of pay. 
There was no doubt that fair rates of pay resulted in greater 
output, but at the time his experiment was made, employers 
would have considered it preposterous to pay the worker 
anything lke £5 or £6 per week. In the speaker's 
opinion, the author had not succeeded in explaining his 
sub-title to the paper, viz., the solution of the capital and 
labour problem. One had to understand why the workers 
were opposed to systems of scientific management. They 
objected because, after all, the workers always thought of 
themselves first, and it was a question of suspicion. They 
explained that production might be increased, but the amount 
of work was not diminished. It was a matter of educating 
the worker, and he thought the time was ripe for arriving 
at а suitable sciution of the problem. 

Mr. S. Mavon thought the author could not have chosen 
а more opportune time for his paper, which was closely 
allied to the problem of to-day, namely, that of increased 
production. At present there was a great deal of time and 
effort being wasted; time study might result in increased pro- 
duction, but, in his opinion, the more extended use of 
machine tools would lead to & stil greater output. He had 
used the Taylor system himself in connection with shell 
production, and the results had been most interesting and 
instructive. The author's statements with regard to the 
unalysis of the various movements of the man using the 
machine might be rather startling to some, but nevertheless 
he himself had proved them to be correct. For instance, out 
of the total time spent on a certain operation he had found 
that the actual cutting time only represented about 7 per cent. 

With regard to the author's suggestion that the scheme 
should be adopted nationally, he thought it would be a grave 
mistake if the Government were to impose the scheme upon 
them. The first object to be aimed at was the education of 
both the employer and the employé; the latter's distrust was 
born of fear of unemployment, and unfortunately that fear was 
founded on past experience. 

Mr. RoBERT W. PAUL condemned the scheme outright; his 


experience had been that the efficient worker found his proper 


level automatically without the aid of elaborate schemes of 
so-called scientific management. The worker who did his 
work in an amateur manner should be left alone to find his 
own cure. The real object to be aimed at was the increase 
of co-operation in the shop; a more cheerful atmosphere should 
be created. With regard to fatigue, it was his opinion that 
the worker became bored by his work much more quickly than 
tired. The whole thing should be looked at more from the 
worker's point of view. There was really very little in all 
the so-called welfare problems, they were a mere bogey. After 
all was said and done it would take at least two generations to 
establish any such scheme as the paper advocated. 

Mr. STAVENHAGEN, of the Electrical Trades Union, speaking 
as Mr. Webb's deputy, gave it as his view that any system 
of payment by results would rapidly lead to unemployment. 
The present attitude of labour was founded on distrust, and 
was justified by past experience. Much had been promised, 
but promises had not been kept. The speaker did not actu- 
ally discuss the subject of the paper, but attempted to explain 
the present-day attitude of Labour to Capital. 

Other representatives of Labour who had been invited to 
take part in the discussion did not avail themselves of the 
opportunity. 

Mr. Dick thanked the author for the excellent manner in 
which he had expounded Taylor's system of scientific manage- 
ment. There were two main causes which, he thought, pre- 
vented its general adoption: they were (1) the opposition of 
the worker himself, and (2) the attitude of the Trade Unions 
or their executive officers. At one time a man who became a 
trade unionist had to be a skilled worker, but later the doors 
were thrown wide open, and it was claimed that anyone who 
entered the union, no matter by which door, became a skilled 
worker. To-day they could not differentiate between their 
members; they could not define a skilled or an unskilled man. 
The present position was that the workers were enjoying 
Wages apparently much higher than they had been used to in 
the past, and they were consequently satisfied to let matters 
rest as they were; they were actually not so much opposed as 
indifferent. 

Sir Gro. Ging thanked the author for having given them 
such an important and useful paper. He, the author, was 
very enthusiastic, and took a broad view of what the future 
held in store. Something would have to be done if they were 
not to be found asleep when the critical time arrived. There 
were grave times ahead, much more grave, in his opinion, 
than some seemed to think. There was & very great prejudice 
against any scheme of scientific management; an idea seemed 
to be prevalent that it was something very different from what 
it actually was. The workers did not seem to realise that 
non-existing wealth could not be distributed ; it was first neces- 
sary to increase wealth. that was to say, increase production, 
then the standard of living would rise automatically. The 
system of payment by result would have to be extended; it 
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was a great mistike to be afraid of the worker, who was 
strongly prejudiced. ‘The old secretive policy must be aban- 
doned and the worker approached with facts. 

Major PELLs explained that scientific management was 
founded on analytical reasoning; it would be difficult to 
tind men who were more expert in that subject than 
electrical engineers, and for that reason he was glad 
the paper had been read before that institution. Some 
such system as that advocated by the author would 
have to be adopted, otherwise they would never be in a 
position to compete in the world's markets. With regard to 
Mr. Paul's remarks, he was а master who was able to know 
all his employes, but such conditions as he advocated would 
be quite out of the question with the huge organisations 
that would grow up in the future. In his opinion, it would 
be scientific management, and not mass production that would 
win the dav. No mention was. made in the paper of costs, 
which detracted from its usefulness; what were considered to 
be expensive experiments were not looked upon with favour 
in works. Taylor had built his system upwards, but the 
author apparently advocated building downwards. Тһе first 
thing to be done was to dispel the worker’s suspicions; in the 
past the worker had been tempted with bait which, when 
bitten, was found to contain a very large hook. He must e 
taught that scientific management was all bait, there was no 
hook, and, moreover, the greatest benefit would fall on the 
worker himself. 

Mr. Vines complained that no one had defined what 
scientific management really was. He thought a much broader 
view should be tuken of the whole thing. He thought most 
large works in this country had adopted some form of scientific 
management; nothing could be manufactured perfectly at 
once, but if one particular line was concentrated upon, in time 
& perfect specimen would be produced. The greatest difficulty, 
to-day was the scarcity of competent rate fixers; true, they 
did fix rates, but not scientifically, and, therefore, constant 
trouble arose. 

Capt. J. M. Scorr MAXWELL, in briefly replying, said that the 
solution of the capital and labour problem was a question of 
what was a just basic rate of pav for the worker. in other 
words, a fair measure of human ability. The object of scientific 
Management was to establish those basic rates, and once 
established, they would never need to be altered. because 
they would be iust. Under such conditions, he believed the 
40-hours' week could be introduced and a larger output 
obtained than with the present long hours. He maintained 
that this country was the only one in a position to adopt the 
system nationally: individual efforts here and there would 
not produce the desired effect. In America the conditions, 
contrary to popular opinion, were quite unsuited to the adop- 
tion of the svstem. There the workers had been exploited, 
and the Government had been compelled to step in and 
eliminate the system from all Government organisations. 
In his opinion, it was the employer, and not the worker, who 
would have to make the greatest effort. He had not meant 
to convey the impression that he advocated the Government 
imposing the svstem upon the country, but he certainlv 
thought the Government should be a party to it, because it 
would have to be adopted nationally if it was to be a success. 
Mr. Paul was evidently à member of the old school, who 
argued for the elimination of the inefficient worker. But what 
was to become of him when eliminated? Scientific manage- 
ment eliminated no one, it found work for every man in 
his most efficient capacity. With regard to the last speaker's 
contention that the system had been adopted in most works 
in this countrv, it was clearly disproved by his statement that 
rates were not fixed scientifically. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) | 


Compiled expressly for this journal by Messrs. Ѕеғтом.Јом=ѕ, O' Dll. амо 
TEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


29,862. Means of distribution on aliternating-current. systems." A. M. 
Tavor. December Ist. 

29,868. '' Generation and application of high-frequency sound waves." T. 
Е. Watt. December Ist 

29,569. '' Electric switches, &c.™ б. Turnock. December Ist. 

29.883. Attachment for suspension of electric-lamp shades.” W. H. 


Less, Н. M. MascvEL and J. S. A. Primrose. December Ist. 
29,889. '' Electro-motor with self-contained reducing gear.” 

Н. 5снкорғв (legal representative of Е. Schroder). 
S ro 17th, 1914.) 

914. “ Sparking plugs." A. С. Brown. 
29,933. “ Electric- -lamp shade holder.’ 
29,935. Radio-receiving system.” E. 

Ist. (United States, April 18th.) 
29.936. Sipnalling systems.“ 

Electric Co.) December Ist. 
29.955. Adapters for electric-light fixtures.’ 


F. SCHRODER, 
December lst. (Germany, 


December Ist. 

J. A. Sarcent. December Ist. 

ГЕ. W. ALENANDERSON. December 
~BrittsH Тномѕок-Носѕтом Co. (General 


J S. PENNEFATHER and W. 


E Price. December Ist. 

29.977. Electric switches." Акт. Ges. Ges. Duicember Ist. (Germany, 
June 13th.) 

29,975. *'' Magneto starters." J. R. M. Staxrretp December, Ist. 


.* 


., 29,940. “ Induction motors. 
December Isr. 
| 99.084. 


| COLNER ELFCTROMOTORENFABRKIK, J. DRUNCKEN. 
(Germany, February 7th, 1918 
* Electric switches." I. Carvete. December Ist. 


29.988. Polar inductor and revolving armature magnetos." Н. C. Brown. 
December Ist. 
230,020. Device for controlling consumption of electricity.“ J. CLEARY and 
G J. Рнпротт. Deen ter 2nd. 

30.047 '' Microphones," H. J. PALMER and TELEPHONE MANUFACTURING Co. 
December And. 


— _ 


30,048. Telephone receivers.“ К. L. Murray. December 2nd. 

30,060. ‘ Electric switches, gas taps, &c." S. Brook and J. Еск. Decem- 
bec Jnd. 

30,063/3. “ Windings of  alternating-current.— dynamo-clectric— machines.“ 


British Tuoasbs-HousroN Co., EF. II. (логон, and Н. УМ. L£aytoR. Decem- 


ber And. 


30,113. ''Link-nipple for electrical illuminating-bodies.” II. Husener. 
December 2nd. | 
30,119. *'* Induction motors.“ Col NK E EL&KIROMOTORENFABKIK. J. BRUNCKEN. 


December 2nd. 
30,120. '* Induction. motors." 


(Germany, March 22nd.) 
Согҹкк ERLCTROMOTORENEABRIK J. BRUNCKEN. 


December 2rd. (Germany, July 17th.) 
30.125. Dynamo-electric machines." E. Bax IEE. December 3rd. 


30,128. '' Methods of distribution and transmission in alternaung-current 
systems," A. M. TavLoR. December 3rd. 

30,130. Thermionic valve detector amplifier." F. Crakk. December 3rd. 

30.134. Electric switches." R. C. S. Jamik. December 3rd. 

30,155. ‘Combined commutator апі cut-out for electrical high-tension 
ignition magnetos. E. HALLOWTII. December 3rd. 

30.158. Apparatus for re- ynagnetising magnetos." S. WOOD. Decein- 
ber 3rd. 

30,161. Thermionic devices." J. Scori-TaccagT. December 3rd. 


30,176. '' Devices for measuring electric cables." W. E. Bexson and 
Cal. LFN DER S CablE & Construction Со. December 3rd. i 

30,185. *' Plugs and sockets for electrical fittings.” E. Jones. 
ber 3rd. 

30,191. “ Electric lamps for dash-boards of motor vehicles, &.“ E. Hn 
and Rotax Моток Accessortes Co. December 3rd., 

30.207. Thermic telephone systems.” NAAMI OOZE "VENNOOTSCHAP DE NEDER- 
LANDSCHE THERMO-TELEPHOON MaarscHapPij December 3rd. (Holland, De- 
cember 4th, 1918.) 

30.212. Electrical apparatus.“ 
Electric Co.) December 3rd. 

30,215. “ Method of variable pressure control for circuits operated from 
batteries, &c." EDISON ACCUMULAIORS, Lip.. and I.. Мокрну. December 3rd. 

30.220. Manufacture of electrolytic iron." R. A. Crate, D. J. Mac- 
NAUGHTON, R. Матнек and Н. Moore. December 3rd. 

30.230. Electric insulators.” Hatry ЕТ Cie., Акт. Ges. Е. 
3rd. (Switzerland, September 13th.) 

30,231. *'' Electric lamps," E. ALBER. 
cember 13th, 1918.) 


Decem- 


, Битин Тномѕох-Носѕгок Co. (General 


December 


December 3rd. (Switzerland, De- 


30,234. '' Sparking plugs." V. Jory. December 3rd. 
30,237. “ Electric scrubber and sweeper.” G. L. CaRoraN. December drd. 
30.254. Starting and speed-regulating apparatus for electric motors of 


electric vehicles, &. A Decorar and E. Tesravin. December 3rd. 
(France, December 4th, 1918.) 
30.266. Automatic or semi-automatic telephone systems.” 


TELEPHONE MANUFACTURING Co. December жа. .S., 


Á AUTOMATIC 
March 10th.) 


30,269. “ Junction boxes, &c., dor clectric Circuits.“ A. Скак. December 
3rd. (Germans, May 9th.) 
30,270. ** Switches for electric installations, Kc.“ A. Скак. December 3rd. 


(Germany, May 16th.) 
30.278. Sparking plugs." W. A. Crakk and H. G. LowNcrogRD. Decem. 


ber 4th. 

30,306. '' Methods of transmission in alternating-current circuits." A . M. 
Тлугок. December.4th.. . 

30,314. “ Motors and their application to railway signalling systems.“ 
AUTOMATIC TELEPHONE MANUFACTURING Co. and A. E. Hupp. Deecmber 4th. 

30.339. Devices for protection of electrical conductors." J. I. Hau. 
December 4th. 

30,354. “ Audible alarms, signalling apparatus and lamps." E. V. Haves- 


Gratz. December 4th. ИҢ 
30.355. Manufacture of thermionic valves, &c." Н. L. Crowrner. De- 

cember 4th. : 
30.356. Dynamo-electric machines.“ 

A. P. YouNcG. December 4th. 

* Dynamo-electric machines.“ 

December 4th. 

* Dynamo-electric machines." 

and P. H. H. Jantzen. December 4th. 


British THomson-Houston Со. and 
Sremens Bros. DisaAMo Works and 
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. POSITION IN INDIA. 


We commend to the serious attention of all British 
electrical and other engineering firms who are in- 
terested in the recovery of our trade position in 
India, a special report* which has been made to 
the Government by H.M. Senior Trade Commis- 
sioner, Mr. Thomas M. Ainscough, O. B. E. 

In our electrical export trade in pre-war years 
India occupied a very large place. For the year 
1913 that trade aggregated £1,769,000, nearly 
£500,000 more than the total for Australia and New 
Zealand. The following year was a broken one, 
owing to the war, and the total fell away to 
£784,000. During later years, as both trade manu- 
facturing at home and sea transportation difficulties 
between this country and the East became acute, In- 
dian purchasers were driven to place their orders 
elsewhere, and the United States and Japan were 
alive to the opportunity: of course the Indian buyers 
were greatly relieved at having these sources of 
supply to which to turn for filling their very press- 
ing requirements. | 

The figures which we set out in tabular form on 
another page to-day, will show at a glance how be- 
tween 1914 and 1918 our own electrical exports to 
India fell, and those of Japan, the United States, and 
in some cases those of Holland, increased. The 
greatest successes of Japan appear to lie in electric 
wires and cables, wrought brass, and copper goóds, 
while the United States have done well in iron wire, 
electrical and other machinery, prime-movers and 
motors, electric fans, and scientific instruments. In 
most of the items; however, the big difference be- 
tween our own exports in the years 1914 and 1918 
has not been made up for by anybody else. There 
is unquestionably a shortage if one can regard the 
1914 demand for imports as an example of India's 
requirements in 1918. The figures for the current 
year when Japan has been probably taking advan- 
tage to the full of the opportunity while it lasted, 
when the U.S. electrical export figures have been, 
until recent months, at any rate, scoring records, 
and when British shipping to India has been making 
heroic efforts to return to the normal, should be in- 
teresting. | 

If we widen our study to embrace the whole of 
our export trade to India in pre-war days in order 
to indicate the great importance that the country 
possessed for us as a market for our products, we 
find that the total value was £70,000,000 in 1913, ^f 
which 96 per cent. represented manufactured articles. 
In that year 16 per cent. of the total exports of 


* Report on“ Conditions aud Prospects of British. Trade in 
India at the close of the War," Cmd. 442. Price 2s. Н.М. 
Stationery Oilice. | "E 
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United Kingdom manufactured goods were shipped 
to India; metals and machinery were included there- 
in amounting to £17,000,000, or 25 per cent. of the 
total. These figures represent the former purchas- 
ing power of India in British engineering and iron 
and steel manufactures. The same goods to-day 
would, of course, cost a vastly greater sum, and for 
that reason there is little usefulness in comparisons 
of pre-war and present export values. But the 
figures given, impressive as they are, are small com- 


pared with what our trade might have become had 


there been no interruption due to war, as Indian 
industrial development had little more than begun. 
There is probably no part of the British Colonies 
or Dependencies which holds a more brilliant pos- 
sibility from the trade point of view, as if the 
modern movement in India progresses her vast popu- 
lation will almost certainly increase its demands 


upon us. | 
The foregoing circumstances, upon which it 
should be unnecessary to enlarge, render it most 
necessary that we should know as correctly as pos- 
sible what is the situation of affairs to-day so that 
we may study our own position in relation to it, 
and intelligently develop an appropriate and far-see- 
ing policy. Mr. Ainscough's report is of value in 
this connection. : 
It would appear that in framing our foreign trade 
schemes we have to be prepared to abandon many 
of our old conceptions. We are in the midst of 
change at home, but we must know that change is 
not limited to home or to European countries. We 
are assured that '' conditions in India to-day are 
totally diferent from those obtaining before the 
war." The country is in the throes of an industrial 
rebirth,’’ says the Commissioner. What is the trend 
of things, and what does industrial rebirth ”’ por- 
tend? Опе tendency is seen in the determination 
of buyers to purchase locally-made goods wherever 
possible. Our readers are already familiar with 
the similar tendency that is present in Australia, 
where every effort is being made to stimulate local 
industrial production. It is not for us at home to 
discourage such tendencies or to belittle them; yet 
in some departments the volume of new local produc- 
tion may not provide more than the amount of the 
normal increase; in others local manufacturing will 
be economically impracticable. Another point to 
observe is the greater and sustained intensity of 
foreign competition that is anticipated in India. In 
the past our trade position in India was not so 
seriously assaulted by foreign influences as was the 
case with some of our markets; it is not safe to 
reckon upon any such secure position in the future. 
Competition from the United States in machinery, 
metals, hardware accessories, cables, and other lines 
is expected to be more severe. We are assured by Mr. 
Ainscough that both the United States and japan 
have greatly developed their shipping, financing 
and distributing organisations, and their representa- 
tives are actively engaged throughout India to-day 
in securing orders and advertising their wares. In 
regard to Japan, it is stated to be difficult to see 
how any European nation will ever be able to com- 
pete with Japanese low-priced labour in those articles 
where quality is not considered, and where price 
is the sole desideratum. Apparently we need vive 
only incidental attention to Germanv at present if 
we accept the Commissioner’s statement that her 
whole future is so uncertain that competition need 
not be anticipated from her for some years, yet it is 
right to bear in mind that whatever our feelings in 
the West of Europe may be, “ there is not the same 


intensity of feeling against enemy States in the East 
as there is among the Allies in Europe.’’ Consider- 
ing all the circumstances, it is not surprising if this 
is so, and nobody knows it, and will take advantage 
of it at the earliest possible moment, more than 
German traders. 

Among the other changes that have developed in 
Indian commerce during the war, we read of a 
gradual change of attitude on the part of the old- 
established conservative, and yet powerful, British 
merchant houses in Calcutta and Bombay. We are 
told that they have amassed considerable fortunes 
without any particular effort, and are consequently 
now inclined to confine their attentions to the most 
lucrative and the least troublesome branches of 
trade. In short, they are more inclined to handle 
large transactions in jute, tea, cotton, and piece 
goods than in anything else. Then an effect of the 
development of Indian manufacturing operations 
is evident in the statement that large engineering 
agency firms are now so interested in managing 
local engineering works that they cannot be ex- 
pected to pay the same attention to the interests of 
the home engineering firms that they represent; 1n 
certain cases their manufacturing and their distri- 
buting interests clash. : 

It is important to see where this study of the 
situation leads us. We are assured that our large 
engineering makers cannot now rely upon securing 
Indian orders without moving out of London, as 
in the past. They must take a more active part in 
the sale of their own goods overseas, open their 
own branches, and assist local buyers. If a mer- 
chant firm be appointed agent for a British manu- 
facturer it is essential that the latter should simul- 
taneously send out a trained representative, well 
acquainted with every particular of the goods he 
makes; he must give expert advice to buyers, and 
must be prepared to travel widely. ‘‘ The industrial 
development of India is proceeding on the most 
modern and scientific lines." The latest and most 
approved plant is demanded, and managing agent 
firms require that assistance and technical advice 
which only trained engineers and specialists can 
give.“ 

Mr. Ainscough holds that the time has come when 
the export merchant in London who has specialised 
on the Indian market, and holds British agencies, 
should open his own offices at the principal ports. 
and set up an active selling organisation throughout 
India. The manufacturer of machinery, plant, and 
articles for which there is a large and constant de- 
mand, he advises to conduct his own distributior., 
either singly or in group co-operation. But the 
Commissioner is emphatic in stating that the India 
of to-day is a very different place, presenting much 
more difficult and complex problems, from the India 
of pre-war times, and that these circumstances will 
be readily grasped by any British business man who 
undertakes a visit to the country. 


THE slow recovery towards pre-war 


8 Percentage of output in the wire manu- 
industries. facturing industries, due in a large 


measure to labour restrictions, transport 
congestion, and other such difficulties experienced at the 
present time by almost every other important section of 
trade, does not appear to discourage the enterprise of 
the leading firms, who, it is gratifying to note, are 
laying the foundations for great expansion of output. 
There appears to be little doubt that the demand for 
electrical wires, &c., will increase tremendously in the 
future ; and the large new plants that are now being laid 
down by several of the leading wire manufacturers ap 
to be well justified, and should prove a highly profitable 
enterprise. 
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NATIONAL ELECTRICITY SUPPLY AND FUEL ECONOMY. 


By GEORGE WILKINSON, of Harrogate. 


(Concluded from p. 775.) 


The problems of heat transmission and distributior 
as practised in America, and to a small extent 'n 
Europe in the earlier periods, were not all that could 
be desired; they have, however, been progressively 
successful, and they form useful object lessons. With 
modifications complete success can now be secured 
from the outset. The first attempts made were by 
means of exhaust steam from steam power plant, 
but the low pressures available demanded such large 
pipes as to be economically prohibitive in capital 
cost, also much difficulty was encountered, due to 
condensation troubles. Later installations were 
using live steam at about 30 lb. pressure, and num- 
bers of imposing stations have been built containing 
steam heating plants supplying large networks of 
heat distribution for public purposes. Such stations 
have been specially designed and built for this sole 
object with equipments ир to 10,000 rated н.р. In 
Detroit, U.S.A., the district served from central 
heating stations is 24 miles long and 4 mile wide, 
and includes the central business district of the city; 
the total length of underground steam mains in 1918 
was 22 miles, and approximately 1,700 customers 
were being supplied; the amount of radiation con- 
nected at that time aggregated approximately 
2,600,000 sq. ft. In the year 1917 a total of 
1,769,000,000 Ib. of steam was sold. This steam 
was used principally for heating buildings by means 
of radiators, but a considerable amount was used 
for cooking and water heating purposes. 

It should be remembered that the closer built and 
more compact towns in Great Britain furnish a more 
favourable field for heat distribution than the scat- 
tered towns of America, and there is strong proba- 
bility that once heat distribution was established as 
a by-product of electric power houses, the problem 
would be, not how to dispose of the heat generated, 
but how to find heat enough to meet the demand. 

To simplify the problem and increase the efficiency 


of heat distribution it appears wise to substitute hot 


water having a sensible outgoing temperature cor- 
responding to a pressure exceeding that necessary 
to raise the water to the highest point in the distribu- 
tion network, and in no case less than, say, 240 deg. 


(10 Ib. gauge pressure). It would be mechanically 


circulated at such a rate that small pipes for dis- 


tribution would serve, thus decreasing the losses of 


transmission and greatly decreasing the capital cost. 
The distribution would be by means of plus and 
minus mains of equal size, and each service would 
be taken off the plus or hot water main, the 
water being returned through the minus or cooler 
main. Simple and reliable methods аге avail- 


able for holding up the circulation in each building . 


until the temperature of the water at the outlet has 
dropped to, say, 100 deg. F., when a proportionate 
amount would be released to the minus or return 
main, thus each tenement would receive a spasmodic 
supply, the amount and periodicity thereof depend- 
ing upon the heating, cooking. and hot water re- 
quirements for the time being. "The heat distributor 
medium would thus consist of a closed and continu- 
ously circulated body of water. Hot water supplies 
for manufacturing, washing, and domestic use 
would be furnished by simple types of calorifiers 
through which the heat-carrying water would be 
passed and automatical controlled on the same 
lines as the radiators. In this way all scale troubles 
in the exhaust heat calorifiers and the engine jackets 
in the electric power house would be avoided. ‘The 
cooler water returned to the power house would 
first enter the cylinder jackets, and thence pass to the 


exhaust heat calorifiers, where the final higher tem- 
perature would be added. It is interesting to note 
that some of the best-known British makers of in- 
ternal combustion engines are quite ready to design 
engines specially to furnish heated water as a by- 


product on the lines already described. In localities 


where there were wash-houses, baths, or textile 
works in the vicinity of the electric power house, 
the useful work derived from the fuel consumed 
could be further increased by furnishing hot water 
economisers, of which many types are already made. 
The exhaust vases, after passing through the calori- 
fiers to the emission stack, are still high enough in 
temperature for this purpose, and in many cases it 
would be wise to erect baths and wash-houses in 
connection with the electric supply works. To 
equalise the variation between supply and demand, 
hot-water storage would be provided, preferably in 
tanks in the ground beneath the works, where, if 
properly designed, the radiation losses would be 
very small; this reserve would be drawn upon or the 
storage increased as determined by the relation of 
supply and demand. То carry over any mishap, 
shut-down, or the like, oil or gas-fired calorifiers 
would be provided. It is obvious that in hot weather 
the heating demand would be greatly diminished, 
but during this comparatively short period of the 
year, more consumers would be supplied for heating, 
cooking, and washing; thus the irksome summer 
kitchen fire would be abolished from the house. 
This would tend to level up the summer supply. 
The levelling process between supply and demand 
would also be assisted by the fact that the demand 
for electric supply is less during the summer. In 
extreme cases the well-known and too frequently- 
used methods of heat diffusion could be resorted to 
for getting rid of any temporary superabundance 
(if any). 

The scope of this article does not allow of more 
detail, but probably sufficient has been said to in- 
dicate the general method of usefully employing 
heat and saving ruinous waste. 

Reverting to the question of. inadequate size and 
power of internal-combustion engines, it is obvious 
that large super-stations, with their super-size 
generating sets, and their enormously costly extra- 
high-tension lines, will no longer be required. Pro- 
gress lies in the development of supply stations 
adjacent to the actual supply area with units up to. 
say, 10,000 H.P., and after all a truck load of coal or 
oil, or an underground pipe line, to such centres ‘s 
in most cases a better proposition than an extra- 
high-tension electric supply main, apart from the 
question of fuel economy. 

Internal-combustion engines are already made up 
to 3,000 or 4,000 H.P., and although simplification of 
design and increase in power is still needed, there is 
little doubt that the manufacturers will prove equal 
to the task when the demand is nfade evident. The 
gas turbine for large-sized generators is a proposi- 
tion which merits more attention. Probably the 
solution of the problem will be found in the sub- 
stitution of a pure solidified fuel, containing all the 
elements of combustion, for the present practice of 
compressing each gaseous charge in a cylinder 
before firing. 

One of the wisest courses the Government could 
take would be to appropriate a portion of one of the 
many millions they are proposing to spend on super- 
stations for the purpose of setting up a model works 
equipped with the best internal-combustion plant 
our experts can evolve, plants being put down both 
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for oil and gas consumption. Doubtless the Govern- 
ment could have their choice of towns. Any local 
authority would lend hearty support to such a scheme 
-of cheap electric power and heat supply. Such a 
model power house would have, amongst others, 
the following characteristics : — 

I. It would be silent in operation. 

2. There would be no smoke, smell, or steam 
vapour. Р 

3. The gas or oil would preferably be transmitted 
to the power house by a pipe line, thus dispensing 
with the nuisance of fuel cartage and the removal of 
cinders and dust. 

Demand always stimulates supply, and there is no 
practical reason why such model works should not 
be completed in a comparatively short time, and in 
the meantime development can be met by judiciously 
extending existing stations, and building additional 
works of suitable size, where the demand can be 
met in no other way. 

Super-stations demand numbers of sub-stations; 
let the Government decide to make these sub-stations 
generating stations instead. 


In the Sheffield Report the final conclusion and 
recommendation reads as follows: — 


„In the course of our investigations we have 
been impressed with the essential importance of fuel 
economy. In our opinion it 15 of prime importance 
that this district should adopt such a general policy 
and lay-out of plant and mains as will eventually 
secure the lowest fuel cost. Both from the point 
of view of the future commercial prosperity of the 
district, and from that of national coal conserva- 
tion, it is essential that this aspect of the question 
should be given full consideration.“ 


With this statement all will agree, but its realisa- 
tion will not be eftected by any system which em- 
ploys the major portion of the heat of the fuel in 
raising the temperature of our river and coast 
waters. Let it rather be employed to fill other 
equally important requirements which exist in every 
district wliere electricity is called for. It is up to 
the profession, on behalf of posterity, as well as 
for this present generation, to see that this is 
achieved. 


IF 1 


WERE A SALESMAN (ELECTRICAL, OF 


COURSE). 
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By ERNEST C. M. McKINNON, A. M. I. E. E. 


SEATED at an office desk almost all the year round, one is 
at times apt to yearn for the salesman's life, with its greater 
opportunities for mind broadening, maintenance of good 
health, and social activities. 

This feeling may be the natural discontent of human 
nature, and salesmen are doubtless, on occasion, reduced to 
moods of depression in which they would gladly exchange 
their gaudy-coloured string of incidents for the colourless 
monotone of the office, works, or central station. 

It may be the height of presumption to imagine that as 
a salesman one would prove a shining success, but 
erperientia docel, and it is surely u valuable experience to 
have the advantage, while interviewing an apparently 
never-ending army of commercial gentlemen, of observing 
and recording all the admirable traits of the apparently 
successful salesman, and all those little points where the 
unhappy class of the mediocre just fail to favourably 
impress, 

The following impressions formed by the writer may 
be of interest, even if somewhat chimerical. | 
The successful salesman should be a specialist in his 
particular branch, and this implies a thorough practical 
training and a sound theoretical education. 

Qualified engineers should be sent to interview engineers. 
Let them be accompanied, when necessary, by a salesman 
who can discuss prices, but the man who is strong on figures, 
but weak on technical pointe, is terribly handicapped, and 
his firm suffers accordingly. 

The successful salesman should have a good address—no 
ostentatious display of jewellery and “loud” clothes, but 
well groomed and barbered, clean linen, neat quiet clothes 
and smart shoes, all harmonising to give such a distinctive 
air of prosperity, that the parties interviewed mentally label 
him * lucky fellow,” instead of poor devil." 

This asset is so inportant that the writer suggests in all 
sincerity that companies should allocate a fixed sum per 
annum —and insist on its being expended—to the clothing 
account of theirsales representatives, charging this, very 
reasonably, to the advertising account. 

Organisation is an admirable asset for the successful 
salesman. This may be divided into several headings, of 
which the following are only a few :— 

(a) Getting Hold of the Right Man.—What is the sense 
of wusting time and eloquence trying to impress an assistant 
when competitors gain interviews with the man who has the 
placing of orders ? 

(b) Calliny at Suitable Hours.—These naturally should 
be suitable to the purchaser. Опе hour for the morning 


————— as 


mail, one for luncheon, and one for signing letters, &c., 
still leave several hours during which the salesman is less 
unwelcome. The office hours, meal hours, and early-closing 
days (if any) of the various firms should be docketed. 

(c) Recording all Essential Details. — A salesman's 
memory should be carefully trained, or he should take very 
complete notes. | 

(d) Catalogues.—He should keep his company advised as 
soon as ever its catalogues show signs of obsolescence to 
a degree causing comment by the customers. An up-to- 
date catalogue is one of the salesman’s best weapons. A 
catalogue plastered with insets, errata slips, notifications of 
advances and reductions (rare) in prices is an abomination 
and a snare. He should, therefore, educate his company to 
the customers’ requirements. Let him suggest, recommend, 
beg, urge, request, demand, and insist in turn until he has 
the necessary up-to-date catalogues, with the actual articles 
described and priced which he has to sell. If all his efforts 
are in vain, he has at least the satisfaction of knowing he 
has done his best, and he can either follow the example of 
Cabinet Ministers, who, when they cannot have matters all 
their own way, resign, or he must do what presumably moet 
of his British confreres have to do—be resigned. 

Shop-soiled catalogues are best sent through the post, so 
that the postal authorities may be unjustifiably blamed for 
their tired appearance. If the salesman prefers to be able 
to produce something from his official looking attaché-case, 
the catalogues should be kept in a different compartment to 
that used for railway refreshments. A squashed currant, or 
stains of butter and ham fat, detract from the freshness 
of the catalogue. 

Vices are acquired by opportunity, but virtues may be 
inherent, and should be developed by.the would-be suc- 
cessful salesman. А suitable selection from the following 
would always be useful stock-in-trade :— | 

‚ Optimism.— The successful salesman should appear invari- 
ably cheerful. We—the long-suffering interviewed—do 
not want our dulness deepened by the domestic troubles of 
the salesman, the wickedness of competitors, or the short- 
sighted failings of his employers. - 

Patience,—No one should let his angry passions rise 
while waiting on the mat for the convenience of the busy 
man, or the resulting scowl may “get his back up." There 
must be profitable ways of spending the time. The com- 
missionaire's goodwill is frequently worth cultivating, and 
a little attention given to the lady typist usually reape 
its own reward. | | EM 

Persistence without Aggression.—As an example, it 
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should not suffice to be put off with put-offs such as 
„Nothing to-day," or Mr. is engaged," or “ We will 
let you know when there is anything " ; nor is it really 
something attempted, something done, just to drop a 
business card through the letter slot if the call has a time 
lag to the office hours. | 

Thoroughness and Reliability.—A chance should never 
be given for & bargain to be upset through misunderstand- 
ings on the part of the salesman. If a customer writes to 
a firm rea Yit or order, * I was given to understand 
very clearly by your Mr. X," and the firm, very reluctantly, 
has to contradict Mr. X, the customer's confidence in the 
salesman is weakened. 

Genwinencss.—This borders on, but is hardly the same, 
as the above attribute. There is always a feeling of reserve 
when dealing with a man who has the reputation of not 
being genuine, who is lavish with promises, with no real in- 
tention of carrying them out. Promises made must be kept. 

Attentiveness to Customers.—It is very desirable that the 
salesman should act as a buffer between the customer and 
the contractor. He should carefully prevent formation of 
the impression that his interest slackens off after orders 
have been placed. | 

He should not encourage prospective customers to imagine 
that their credit will be unchallenged. It is bad for future 
relations if a salesman takes orders which are turned down 
at headquarters on the question of credit. How much 
better if the ealesman be empowered to deal, under clearly 
defined limitations, with terms of payment which he can 
settle with the customer at the placing of the order. 

Affability and Sympathy.—These carry a salesman far. 
One good turn deserves another. It does not cost much to 
be obliging. Friendly hints of business to be obtained, 
and of openings for juniors, encourage good fellowship. 

The commissionaire at a large central station tells how 
the *boot-repairing bill of his family has been greatly 
reduced by a hint given him by a sales engineer, while 
waiting his turn. А little act in itself, but that engineer 
now always knows when to cacch his man, without having 
to wait. 

Candour.—The salesman should keep his employers fully 
posted about the difficulties he has to encounter. It is 
inconceivable that a salesman can “ make good " with every 
firm he calls on. It then rests with headquarters to decide 
if a special envoy should be sent to the recalcitrant 
parties. . 

Тасі. However welcome a salesman may be on arrival, 
it is tactless to outstay that welcome. Having concluded 
any business and sociabilities, the interview should cease, 
and time- tables can be consulted outside. This is far 
preferable to suddenly discovering that there is no train for 
45 minutes, and sitting down again, thereby probably 
wasting the time and wearing out the patience of a business 
friend. 

Provincial salesmen should remember when privileged to 
“ work" London that they may have to deal with super- 
cilious, if not super-men. 

London sales gentlemen favouring the provinces with 
their enlightened presence should be compassionate to those 
whom they may inwardly disdain. 

They should also bear in mind that reports about the 
splendour of the Marble Palace on the Embankment do 
ло! constitute news from home to country members, but 
are more likely to scarify a barely-healed sore. 

Playing the Game.—Insinuations and innuendos about 
competitors are bad form, and are difficult to combat, 
if in time inducementa lead to the salesman travelling for 
one of the maligned competitors. 

The annual distribution of tobacco, which, the writer 
understands, is still practised by a few firms (!), savours of 
insidious bribery, or blackmail. . 

` Versatility.—The one-theme artist proves wearisome, 
whether it is on the weather or inquiries for the family's 
health. Surely there can be something fresh and real to 
talk about, and so rouse the interest of the bored. Props 
do vitalise, but it is only an evanescent popularity which 
is merely achieved by the promiscuous distribution of 
diaries, match-boxes, paper-weighta, and letter-openers. 

Imperturbability.—The salesman ghould be ready to stand 
chaff, but not submit to bullying. 


The tale is told of a man who called on а blustering 
rospective customer, and was received with a graff ** Well! 
ho the b——— h—— do yon represent? | 

His ready reply, presenting his firm's card, These 
b—— fools!” is said to have formed the foundation for 
satisfactory business relations. 

Self-Confidence.—A. little bounce is harmless, and is a 
good substitute for the skips of Home-trade commercials. 

If the salesman's value of his own ability is not over- 
estimated, and he has good wares to sell, what is there to 
be downhearted about? Crafty competitors? Surely not! 

Let him build up a connection by his own personal 
efforts and merits, without groping for influence and 
inflated sales by the aid of secret signs and ju-juic hand 
shaking. Let him grip his duties, grasp his opportunities, 
and be square to all men, and he need have no fear of 
being squeezed out by hidden influences. 

Moderation.—The salesman should be clear and concise 
in his explanations, and talk in reason. He should not 
aspire to the dubious rank of High Priest of Hot Air. 

Verbosity is confusing and irritating. Manners mark a 
man, mannerisms mar him. Moustache curling, head 
scratching, finger nail inspection, the nose tapping of the 
hyphenated Teutonic traveller, and the imaginary harp- 
twanging of the Jewish gentleman, are distracting 
mannerisms, І 

Expressions such as “do you see,” “don’t you know,” 
as it were," and “my dear Sir," repeatedly interposed in 
explanations and arguments, are as irritating as they are 
unnecessary. 

He should avoid being too scientific. There ів a sound 
moral to be deduced from the instance of а certain 
canvasser who was endeavouring to convince an old butcher ` 


of the advantages of electric lighting. Well!" said the 


butcher, “I don’t know anything about these ere units 
that you keep talking about, but 4d. sounds a lot for one : 
of em! 

The successful salesman should be a polished raconteur, 
and even if he has no sample goods, his stock of stories 
should extend over the whole prismatic scale. 

A man accustomed to strong meat wearies quickly of 
slops. For this reason it is very useful to ascertain 
(indirectly, of course) the nationality, religious belief, and 
week-end pursuits of the various ‘‘ men to see.” Heshould 
never go too high on the scale with heads of firms in the 
presence of their subordinates. Business dignity must be 
maintained. ` | 

If in doubt, however, about Corporation officials and 
chief engineers in general, it is fairly safe to veer towards 
the violet, unless they are known to be Primitive Methodists 
or Presbyterians. 

He should endeavour to give new anecdotes every round. 
This should not be difficult, as the stock available appears 
inexhaustible ; but caution is necessary. 

If he tells а Welshman the same story on two consecutive 
rounds, it is a favz pas. In the interim it has become his 
own story, and if he brings it out first it is etiquette for 
the salesman to raise a smile, and swallow in silence the 
discomfiture of one of his best being thus ruthlessly filched. 

Another useful hint is given in the strictest confidence. 
We Scotchmen rarely see the joke in a clever story at the 
first time of telling, and after it has been explained to us, 
we like the story to be repeated, so that this time we can 
laugh at the right point. 

An excellent, if slightly risqué, little story, illustrating 
this, is the following :— 

(Deleted. The author went right off our prismatic 
scale.— Ер.) | 

The successful salesman should be а “ sport.” 

His ability should not be gauged by his capacity for beer, 
nor the strength of his argumenta by his tobacco consump- 
tion. If, however, he is willing to participate in innocent 
amusements, and is able to excel in manly aporta, his popu- 
larity is assured. For him all doors are open with the 
welcome “ Hullo! Here's good old 1” instead of 
that repelling “Oh ! Dash! Here's that old 1 Tel! 
him I'm out!” duly conveyed to the unhappy wanderer on 
the mat. 

The salesman should try to cultivate a bold literary 
style. Drafts of his suggested reporte to prospective 
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customers will then probably be used in erlen«o, and he is 
thereby assured that his conclusions and arguments are not 
mangled beyond recognition in the official report. 

It is a moot point whether the salesman should be a poet. 
True, he can thereby beat the big drum, or, perchance, 
attain a one day's prominence in electrical circles, on the 
drum of a popular calendar, but poets are notoriously bad 
company, and besides, he is entering into competition with 
central station and other engineers, whose efforts may thus 
be crowded out, so much so that the writer ventures to 
conclude this article by smuggling in one of his own efforte 
in the hope that the Editor won't notice it. [But he did 
notice it.—Editor. ] 


A WEEKLY WORKS COST BOOK. 
By "INTERESTED." 


Now that the great war is nearly over, one wonders 
if our troubles ever will be in a similar happy state. 
Certainly those in charge of electricity supply under- 
takings wonder if coal is ever really going to 
cheapen, or if industrial conditions will eventually 
allow of some reduction in the rates of pay for 
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labour. How now that oft-repeated cry of cheap- 
electricity for the masses at Jd. per unit? Increased. 


charges for energy supplied are one way of some- 
what mitigating the worry, but such advances some- 
times reflect economy on the quarterly accounts. 

The major, portion of what may be termed the 
temporary war load disappeared at or soon after 
the termination of hostilities; and idle plant is bad 
for business, whatever excuses are provided. Neces- 
sity demands increased sales of electricity, and the 
prudent company or local authority will not advance 
its rates for supply higher than necessary, after 
careful survey of its position and future prospects. 
Under any conditions the value can hardly be exag- 
gerated of watching very carefully properly recorded 
statements of actual costs week by week. The chief 
is thereby able to prune immediately where neces- 
sary, without waiting until the accounts advertise 
that something heavy requires removal. 

The book here illustrated presents working costs 
week by week, both wages and material, and pro- 
vides in detail the expenditure at a glance each week 
end, and by its completeness enables a real hold to 
be taken of all money spent. Excepting such items 
as legal, interest, and sinking fund, &c., the figures 
are as near complete as it is possible to provide in 


— — — * 
REPAIRS AND MAINTENANCE 


v 


— — 
= 
i ыы { 
^ ————R—— o — 4—o— 4 4 
$ b—À ——' eS 
i | БЕЛ ШЕШ ЧЕР — БӘН — | 2 
* > * — —— — +- - * 
i -— — — Uu uu um = 
— —ũ—— ——— n — — > * = 


—— h e 


— — — 


mE 
ЕЕЕ ЕЕЕ: 
dui 

SEIS 

Hur E 

EH 

IS ша енн 

AON 

ЕНН 
HEEE 


mi 


Vol. 85, No. 2,196, Decemsen 26,1919.) THE ELECTRICAL REVIEW. 807 


a weekly form. Space is provided for each month 
. to be totalled independently of the quarterly figures. 
Such items as petty cash and sundry accounts for 
work done are only added quarterly, as will be seen 
from the illustration. The bottom space is reserved 
for the figures of the corresponding quarter of the 
previous year for purposes of comparison. 


THE ENTZ ELECTRIC 
TRANSMISSION SYSTEM IN THE 
OWEN MAGNETIC CAR. 


By F. H. HUTTON. 
(Author of Electricity and the Motor Car.“) 


In the ELEcrRICAL Review dated November 7th last 
appeared the following passage: Under the head- 
ing of a ' Mysterious Motor Car' the Daily Mai 
recently published an article concerning an electro- 
magnetic clutch. It appears that the contributor 
15 investigating automobile matters in the U.S.A.; 
in New York he was taken for a ride in a machine 
fitted with an electro-magnetic clutch and a sepa- 
rately driven dynamo-battery set probably for excita- 
tion. The feats accomplished during the drive are 
described as including the climbing of a steep hill, 
standing thereon without the application of the 
brakes, rapid acceleration and retardation, absolute 
freedom from skidding, noiseless running, creeping 
speed, &c., &c., &c., certainly a remarkable per- 
formance, but it is difficult to extract anything 
definite from such a journalistic effort as that before 
us. The most definite part of the story as published 
seems to be the following: ' One engine to whose 
flywheel is attached one large magnet. Within the 
poles of this magnet is an armature which is attached 
to the propeller shaft. There is a second armature 
and a small battery. There is neither clutch nor 
gear box. The first armature does not touch the 
magnet. Nothing but air joins the engine to the 
back axle.’ Electro-magnetic clutches are not new, 
but if there is anything really new about this Ameri- 
can device we should like to hear more about it.” 
As you truly remark, it is difficult to extract much 
definite information from such flights of journalism 
as quoted from the Daily Mail, but by the exercise 
of a little imagination it would seem that the car 
referred to is none other than the Owen Magnetic. 
This most interesting development of electric trans- 
mission is not exactly new, the Owen Magnetic car 
having been running in America for some years, 
and being an outcome of the former Germain system. 
The Owen Magnetic is euphemistically described by 
its makers as the car of a thousand speeds, and 
while making due allowance for natural enthusiasm 
on their part, it must be admitted that the principle 
is extremely interesting, and is a step along the 
path of progress in the way of substituting the re- 
fined methods of electric transmission in motor cars 
for the '' brutal " though effective system of sliding 
mechanical gears. The system actually employed 
in the Owen car is that known as the Entz, and, 
briefly, consists of two electrical units, one occupy- 
ing the usual position of the fly-wheel which for 
convenience is called the generator, and the other one 
further aft, placed in the usual location of the gear 
box, which we will call the motor. There is also 
a small battery for lighting and starting purposes. 
The field magnets of the generator revolve with the 
engine, and, in fact, act as a fly-wheel; the armature 
is attached positively to the propeller shaft. The 
field magnets of the motor are stationary, being 
fixed to the frame of the car, but the armature is, 
like the dynamo armature, connected to the propel- 
ler shaft. In any case, therefore, the two armatures 


run at propeller shaft speed while the dynamo field 
magnets run at engine speed and the motor field 
is fixed. 

Consider first the action of the transmission on 
what corresponds to high speed gear, . e., the 
normal running position. The motor, considered 
as part of the transmission, is then out of action, 
all its duties being then confined to generating a 
small current for battery charging by means of a 
special shunt winding provided for the purpose. 
The generator, however, is, during this time, acting 
as a magnetic clutch generating its own power by 
means of a slight difference in speed between the 
rotating field and the armature. For example, these 
speeds may be 1,060 and 1,000 respectively, the dif- 
ference of 60 R.P.M. between the relative speeds 
being sufficient to generate enough power to cause 
the magnetic grip between the two. If a slight 
gradient is met with, the slip between field and arma- 
ture increases slightly, which in turn generates more 
current*and. strengthens the grip. In this normal 
running position, therefore, there is no mechanical 
connection between engine and road wheels, all the 
power being transmitted through the magnetic 
clutch, which generates its own power, through the 
slight amount of slip which is always taking place, 
more or less, according to the road resistance en- 
countered. 

Now go to the other extreme and consider the 
action on what corresponds to the lowest gear. In 
this position a large amount of slip takes place, that 
is, the engine with the field magnets continues to 
run at its speed giving maximum power, while the 
armature, being attached to the propeller shaft, 1s 
much retarded. A large current is, therefore, gene- 
rated, which, in addition to causing the magnetic 
grip of the clutch, is also switched on to the motor 
unit, and is there employed to help in turning the 
propeller shaft. The more slipping takes place 
between field and armature of the generator the 
more current goes to the motor to increase the 
torque on the shaft. We have now considered what 
takes place on high and low gear respectively. In- 
termediate positions are obtained by switching more 
resistance gradually into the motor circuit, which 
has the effect of increasing the grip of the clutch, 
and so tending to make the propeller shaft run 
nearer to engine speed. Five positions are provided 
for intermediate speeds in this manner. For start- 
ing, current from the battery is switched on to the 
generator, causing the generator to motor ” and 
start the engine. 

Another position of the regulating switch provides 
for a boosting charge being taken from the genera- 
tor to charge up the battery if this has become 
unduly low; it is only intended for emergencies, as 
the battery is normally kept charged from the 
‘“ motor ” unit in the high gear running position as 
previously explained. | 

Another feature of the transmission is that it pro- 
vides an electric brake which will keep the speed 
of the car down to 15 or 20 miles an hour on any 
gradient automatically, in the following manner. 
If the controlling lever is put into neutral position 
while the car is running on top gear, then the heavy 
current generated by the series windings of the 
motor is switched into a resistance, and so produces 
the braking action, which varies as the speed of the 
car. A smooth acting and silent brake is thus pro- 
vided without any mechanical wear. In another 
way an electric brake 1s provided which can be used 
to hold the car from running backwards on any 
gradient without the use of mechanical brakes, for 
by putting the control lever in the position where 
maximum clutch slip is allowed and running the 
engine slowly, a balance can be obtained between 
the power of the engine and the force of gravity on 
the car which will just prevent the car from running 
backwards. This is undoubtedly the feature referred 
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to by the Daily Май journalist in his fanciful ac- 
count. | | dA 

The following extracts from an article in the Auto- 
mobile on the Entz transmission are interesting : — 

Perhaps it might be said that the magnetic trans- 
mission is to the chassis what the pneumatic tire 1s 
to the wheel. It does not add so much to the com- 
fort of motoring as does the pneumatic tire com- 
pared with a steel tire, but the utter absence of all 
sense of hardness is very similar to that given by 
the pneumatic tire. | 

The car handles more as though it had only one 
speed. There is a throttle pedal which operates 
normally, and above the steering wheel is a lever 
very much like the usual throttle lever. If opening 
up on the accelerator pedal is not enough to meet 
the road conditions of traffic or gradient, then the 
lever is pushed along an inch or two, and the car 
gathers way just as though a second gas feed had 
been put into commission or a few more cylinders 
added to the motor | | 

The principle of operation is really that of the 
clutch. The Entz transmission is an electro-mag- 
netic clutch which is always slipping, sometimes a 
great deal, sometimes very little; and the energv 
dissipated by the slip 1s caught to be used up again 
later on 

There is no mystery about the action of the 
transmission whatever. What cannot be put into 
words is the really remarkable difference between 
driving a car with this transmission and an ordinary 
car. One most curious effect is that if the foot is 
taken off the accelerator pedal the effect is equivalent 
to releasing the clutch of an ordinary car. The 
engine is totally disconnected as soon as the mag- 
netic grip lets go, and this it practically does as soon 
as it gets down to idling speed... . 

While ordinary hills can be taken without touch- 
ing the control, the wide range of speeds allows a 
very rapid acceleration up hill if starting on the 
grade, because the engine can be allowed to run up 
to 1,000 revolutions or so, and then the control lever 
pushed slowly forward. As step by step it passes. 
the engine speed holds more or less constant at its 
power peak position, and the car gathers speed." 


— TET 
A NEW ELECTRIG WINDING ENGINE. 


A NEW winding plant of a modern type, which, though not 
claimed to be original, is unique in the county of Northumber- 
land, was recently put to work at the Cowpen Coal Co.’s 
Isabella colliery. The winding engine is operated and con- 
trolled on the Ward-Leonard system, the electrical energy 
being supplied by the Northern Counties Electricity Supply 
Co., Ltd., being 3-phase, 40 cycles per second, and at a 
pressure of 2,750 volts between phases. The engine is re- 
quired to raise ultimately 150 tons per hour, and at present 
120 tons per hour from a vertical depth of 900 ft., the weight 
of the cages and ropes being balanced. There is one decking 
level, and decking 1s done without the assistance of mechani- 
cal appliances. 

The winding plant is fitted with a cylindrical drum 10 ft. in 
diameter, of sufficient width to accommodate the necessary 
4.5-in. circumference winding ropes. The brakes are of the 
post type disposed one on either side of the drum. Both 
brakes are applied by means of weights, and are held off 
the brake rims by a coin pressed air brake-engine operating 
at 50 lb. per sq. in. air pressure, the air being supplied either 
from a self-contained, electrically-driven compressor forming 
part of the plant or from the main pit supply. 

A vertical depth indicator 1s attached fitted with two pointers 


and a warning gong, driven by means of machine-cut gearing ` 


and arranged for automatically retarding and stopping the 
winding motor in case of overwind. Other electrical and 
mechanical safety appliances achieve such results as: (1) 
Stopping the winding motor and applying the brakes in case 
of failure of supply to the converter set. (2) Stopping the 
winding motor and applying the brakes in case of failure 
of exciting current, or should the air pressure fall below 
50 lb. per sq. in. (3) Making it practically impossible for the 
driver to raise the cage higher than a pre-determined distance 
above the keps, which in this instance is 3 ft. As a further 
protection against overwinding, end-limit switch gear is fixed 
in the head gear which contacts with the cage, releases an 


emergency brake, and stops the engine in the remote event 
of the cage travelling beyond the З ft. mark. 

The Ward-]eonard set із of the 3-bearing type, the present 
motor being constructed for an output of 445 kw. when 
running at a speed of 590 k. b. M.; the bedplate is designed 
to accommodate the permanent driving motor which will be 
wound for a speed of 800 R. P. ., and give an output of 550 Kw. 
The winding motor is оѓ. the direct-current, open ventilated 
type, and is fed direct by the Ward-Leonard variable-voltage 
dynamo. ‘The speed with full pressure applied to its terminals 
under present conditions is 53 R.P.M. for an output of 120 tons 
per hour, the ultimate speed being 70 R.P.M. for an output of 
150 tons per hour. A Kapp phase compensator of Messrs. 
Sandycrofts’ make works in conjunction with the motor and 
the Ward-leonard set. 

The control gear includes a controller for the field of the 
Ward-Leonard dynamo with about 150 steps, combining an 
arrangement for automatically. reducing the field of the wind- 
ing motor to 25 per cent. of full when the engine 18 standing, 
and also an emergency switch for breaking the field of the 
W. L. dynamo. A direct-current brake magnet for working 
the trip gear on the einergency brake, as well as a maximum 
relay to actuate the brake magnet should the armature cur- 
rent exceed a maximum, together with a minimum cut-out 
in series with the field of the winding motor, is provided. 
The driver's control frame is suitably placed, and fitted with 
all the necessary levers capable of easy manipulation, А: re- 
cording tachograph, speed indicator, ammeter, and volt- 
meter are fixed in full view of the driver. T 

The erection was completed in August, 1914, but owing 
to war conditions 16 was deemed inexpedient to commission 
the plant until about the middle of November of the present 
year. The steel pulley framing and structural work, as well 
as the housing and foundations, were all carried out to the 
plans and designs of the coal company's engineering staff. 
This electric winding engine is working in every way satis- 
factorily, and supplants a vertical condensing steam winder, 
which has done good service for a period of 70 years. 

We are indebted to Mr. C. Hunter, chief engineer, for 
supplying the details eet out above. ; | ; 


A SYSTEM FOR THE RECEPTION OF 
CONTINUOUS WAVES. 


By Lieut. JOHN SCOTT-TAGGART, M. C. 


(Paper read before the WIRELESS Sociery ОР LONDON. 
Abridged.) = 

Tue arrangement to be described is of interest largely because 
it solves in one way the problem of producing a continuous- 
wave wireless receiving circuit capable of ‘`` stand-by " and 
“ tuned adjustment combining ease of manipulation and 
high selectivity. In addition, the circuits may be adjusted 
во us to reduce radiation to a negligible value. The complete 
arrangement was designed by the author and used for certain 
special artillery communications during the fighting of 1917 
and 1918. As evidenced by reports, it proved of exceptional 
value in battle, and overcame the difficulty, previously experi- 
enced, of interference by neighbouring " spark " stations. On 
several occasions communication was steadily maintained with 
a forward station 15 km. away, although a 2-kw. spark set 
was operating within 500 yards of the continuous-wave receiv- 
ing station and working on a wave-length only slightly 
different. EN 

lhe arrangement may be divided into three essential cir- 
cuits A, B, and C, fig. 1. The circuit B is of the usual type. An 
aperiodic retroactor coil L, is coupled to a variable inductance 
L,; this coupling is made variable, and if sufficiently tight will 
cause the circuit B to oscillate of its own accord at a frequency 
determined chiefly by the value of the condenser c,. The fila- 
ment of the vacuum tube v, is heated by a six-volt accumu- 
lator B, through a rheostat n, of about five ohms resistance. 
A plate battery H, of about 60 volts and the primary T, of a 
step-up transformer T, T, are connected as shown, a fixed con- 
denser c,, of about 0.008 mfc. being connected across Hi, and 
T, ш order to by-pass the high-frequency component of the 
plate current of v,. : 

The portion А is exactly the same as B except that no aerial 
or earth connection is made. "The filament of v, is heated by 
current from the common accumulator B.. A double change- 
over switch 8 enables any low-frequency current supplied bv 
T, or T, to be applied to an audio-frequency or note amplifier c. 
This circuit с possesses an inter-valve step-up transformer T 
T., a telephone step-down transformer Ts Ts, a pair of low- 
resistance telephones T, a plate battery н, of 60 volts, a tila- 
ment-heating accumulator B, and other features which will 
be understood by reference to the figure. 

The circnit А is placed near the circuit в so that an inductive 
effect is obtained. The distance between a and B should pre- 
ferably be variable, and for eliminating interference the 
author has placed А as much as six feet away from B, although 
one to two feet 1s more usual. * 

While '"'listening-in," the switch s is placed over to the 
right, and all reception is accomplished by means of the в 
eircuit. The coupling between L, and L, is adjusted until the 
circuits commence to oscillate of their own accord. By adjust- 
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ing С, the tuning of the aerial circuit and the adjustment of 
the local frequency are accomplished simultaneously, and 
signals froin an external c. Ww. transmitting station are easily 
picked up. It is to be noted that signals will only be heard i£ 
the local frequency is either greater or less than the incoming 
frequency by between 100 and 4,000. Beyond these limits the 
beats produced will, for all practical purposes, be inaudible. 
By gradually increasing the capacity of C, continuous-wave 
signals are first heard in T as a high note, which will gradually 
decrease as the capacity of C, is increased. A silent point will 
ultimately be reached, and under these conditions the local 
frequency will equal the incoming frequency. The aerial cir- 
euit will now be exactly tuned to the incoming frequency. 
As the value of C, 1s increased still further, beats will once 
more be forined, and а note will be heard which will gradually 
increase in pitch as the capacity of c, 1s increased, until it 
passes the audible-limit. 

The signal strength obtained on this circuit B will depend 
to à certain extent on the value of the coupling between L, 
and Ui, the plate voltage, and the filament current. Tho 
cumulative method of grid rectification 1s employed, a grid 
condenser C, of about 0.0003 infd. being shunted by a resist- 
ance R, of about 3 inegohms. Apart from the correct choice 
of 3 suitable operating point on the grid and plate current 
curves, we are also concerned with the correct adjustment 
of the amplitude of the local heterodyning oscillations. This 
adjustment cannot conveniently be made, a disadvantage 
which is keenly felt. 

It will be seen that for a beat note to be produced, the 
aerial circuit must be slightly mistuned, in order to produce 
local oscillation of a frequency differing from the incoming 


ИЙ 
h 
a 


* 


ШИШ 


\/ 
0000000 


—— 


Гіс. 1.—DiAG RAM OF CONNECTIONS. 


frequency. ‘The incoming waves force themselves into the 
aerial circuit in spite of the fact that the latter is out of 
resonance. While preserving their original frequency the 
oscillations have their amplitude decreased, and cause a loss 
in signal strength which is verv noticeable in the case of weak 
signals. The higher beat notes correspond to greater dis- 
parities between the local and incoming frequencies. Con- 
sequently, a high beat note necessitates a very considerable 
mistuning of the aerial circuit, especially in the case of wave- 
lengths higher than about 500 metres. This fact explains 
why the loudest signals are invariably obtained on almost the 
lowest beat notes, since under these conditiong the loss of 
efficiency due to mistuning is at a minimum. If this n- 
dary effect were absent, the е heat notes would, in the 
case of an average pair of telephones, have a frequeney in 
the neighbourhood of 1.000. 

The advantage of rapid. adjustment while making the ar- 
rangement suitable for“ picking-up " signals renders 1t open 
to serious interference from spark stations. Another verv 
important disadvantage is that the circuit radiates while 
receiving. The в circuit acts, in effect, as a small power 
transmitter which will cause incalculable interference with 
other continuous. -Wave receiving stations within a few miles 
radius. It is safe to sav that in nine cases out of ten. the 
local oscillations are far stronger than necessary. Unfor- 
tunatelv, attempts to decrease the oscillating energv usually 


result in stopping the circuits oscillating or impairing the 


detector efficiency of the circuit. 

The disadvantage of excessive jamming тау verv largelv 
he overcome hv tuning the oscillating B circuit to the silent 
point of signals, decreasing the coupling between L, and L. 


or decreasing the filament current of v,, so as to prevent v 
from oscillating, and then switching s over to the. left and 
retuning on the circuit A, which is made to oscillate. The 
complete arrangement now acts as if an aerial circuit were 
very loosely coupled to the oscillatory circuit L, C.. The fila- 
ment or plate voltage of v, may be dispensed with, and signals 
will still be heard if the circuit A is tuned to oscillate at & 
frequency slightly different to the incoming frequency. Owing 
to the very loose coupling between L, and L, spark signals 
suffer in amplitude to a much greater extent than continuous- 
wave signals which persist. Another advantage of the ar- 
rangement is that the energy radiated from the aerial 1s 
merely that induced by the circuit a, which ts a negligible 
amount if the distance between A and B is considerable. The 
chief disadvantage of the arrangement lies in the fact that 
considerable inetüciency is caused by the impedance of the 
mistuned circuit L, C.. 

A further development whieh leads to much louder signals 
is to adjust the в circuit to the pre-oscillatory or subgenera- 
tive condition immediately preceding self-oscillation, by in- 
creasing the coupling of the retroactor coil L, or the magnitude 
of the filament current, of which the latter adjustment is 
preferable. The incoming continuous waves are now retro- 
actively amplified, a phenomenon which has received scant 
attention as applied to continuous waves. Through the retro- 
active effect, which partakes of the nature of a negative 
resistance, the energy losses are decreased, and the amplitnde 
of incoming signals inereases, much louder results being 
obtained in the telephones T. 

The ratio between the amplitudes of local and incoming 
oscillations is of great importance, and its effect will be very 
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noticeable on the circuit under discussion, which allows for 
considerable variations of the ratio. В 

Let us suppose that the amplitude of the local oscillations 
is L and that of the incoming signals is I. We will readily 

see that the amplitude of the beats will vary from a maximum 
of L+1 to a minimum of the difference between L and 1. 
Suppose that L is greater than r. Then the average heat 
current, when rectified, will be proportional to 

[ („++1) - (i7 1)]/2- 1. 

Consequently, we can sav that when the local current is 
greater than the incoming current the signal strength will 
be proportional to the amplitude of the incoming signals. 
A near-by continuous-wave station would consequently drown 
а distant station. If, however, the amplitude of the local 
oscillations 18 made less than that of the incoming waves, the 
beat amplitude will varv from L+t to t-n. e average 


. rectified current would therefore be 


[(r4-0 - (1—1)]2-L. 
In other words. unless the local oscillations are weaker than 
the incoming signals. the signal strength 1s proportional to 
the amplitude of the local current. Consequently, a verv 
high-power station would not give any louder eignals than 
a weak distant station This effect is decidedly ugeful some. 
times to prevent excessive interference. 

These theoretical observations are fully borne out 1n practice. 
and manv interesting facts may be deduced from circuits of 
the type described here. To determine the frequency at which 
circuits A or B mav be oscillating, it is useful to use one of 
п os types of hetrodyning wavemeters wnich have been 

evised. 
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TRADE STATISTICS OF INDIA. 


Tar following figures of the imports of electrical and similar 
yoods into British India in the year ended March 31st, 1918, 
are taken from the recently-issued official trade statistics ; 
details for the year ended March 31st, 1913-4, being the last 
normal year of trade, are added for purposes of comparison, 
and notes of any increases or decreases are given :— 


The 1916-17 figures were published on p. 143 of our issue of 


August 9th, 1918. 


1913-4 19178 The. or Dec. 

Brass, wrouyhlt.— £ £ £ 

l'rom Great. Britain 49.000 24,000 ~ 25.000 
„ Japan e T" 1,000 249,000 + 345,000 
„ Straits Settlements 5,000 11,000 + 6,000 
„ Other countries .. 54,000 25,000 — 29,000 

Total .. 109,000 309,000 + 200,000 

Copper, wrought and unwrought (excluding ore).— 

From Great Britain 667,000 33,000 634,000 
, Germany 193,000 — — 193,000 
„ Belgium 91,000 — — 57,000 
„ France s 170,000 8,000 — 162,000 
„ United State = 17,000 + 17,000 
, Japan ue 274,000 351,000 + 77,000 
„ Other countries 13,000 21,000 + 8,000 

Total .. 1,874,000 430,000 — 944,000 

Iron wire.— 

From Great Britain 74.000 29,000 — 45,000 
„ Germany 38.000 — — 38,000 
„ Belgium aR 15,000 — — 15,000 
„ United States 22,000 221.000 + 199.000 
„ Other countries ... 11,000 93,000 + 82,000 

Total .. 100,000 — 313,000 + 183,000 

Prime movers, other than locomotives.— 

From Great Britain 312,000 110,000 — 402,00 
„ United States ... 7.000 45,000 + 38.000 
„ Other countries ... 25 (КЮ) 16.000 — 9.000 

Total .. 514.000 171.000 — 373,000 

Fleet rica generalors.— | 

From Great Britain 20.000 4,000 — 16,009 

Other countries . КИТ 1,000 — 
Total 200 21000 5,400 — 16,000 

Electrical motors. 

From Great Britain 83.00 25.000 — 50,00 
„ United States . 3.600 18,000 + 15,000 
„ Other countries ... 7 Un 1,000 — 06,000 

Total ics 93,000 17,000 — 46,000 

Machinery, other (ercept textile, agricultural, 

and реніну 

Krom Great. Britain 193,000 235,00 = 518.000 
„ Japan ii i 3,000 41,000 + 38,000 
„ Italy "T a 1.000 5,000 + 4,000 
„ United States 35.000 244,000 + 209,000 
„ Other countries . 05,000 30,000 — 65,000 

Total . 887.000 555,000 — 332.000 

Otier electrical machinery.— 

From Great Britain 195.000 92,000 — 103,000 
40 Mauly = т 2.000 8.000 + 6,000 

United States . 2.000 37,000 + 35.000 
Other countries |... 33,000 4.01 — 29,000 
Total .. 232.000 141,000 — 91,000) 

Eleclric lamps and parts.— 

From Great. Britain 42,000 46,000 T 4,000 
„ Holland... us 1.000 40,000 + 39.000 
e Japan ER m 1.000 29.000 + 2s (ХЮ) 
„ United States . LOO — 10000 + 9,000 
„ 6Gernany . ve 9,000 — — 9.000 
„ Hungary ... ot 6,000 z Es 6.000 

Other countries . 1.000 2.000 + ILLI 
Totai 2 6a r велю 

Electric wireg and cables. — 8 8 

From Great Brituin 144,000 ... 42,00 „ 102,000 
„ Italy oo ess. MP, 3,000 t 2.000 
„ Japan ЕРЕ == 167.000 + 167.000 
, United States 3.000 4.6000 +. 7000 
Qo Other countries . 10,000 1.000 — 9.000 

Total cO рд 209 + 230000 


Ар | 1918-4 
Mining machinery.— £ 
From Great Britain 64,000 

„ United States 29,000 

„ Other countries . 3,000 

Total ° 96,000 


Islectric fans.— 


From Great Britain 32,000 
„ Italy Рб 16,000 

„ United States 23,000 
„ Other countries ... 11,000 
Total € 82,000 


1917-8 
& 


17,000 
15,000 
4,000 


— 


90,000 


13,000 
49,000 
15,000 

4,000 


141,000 


Inc. or Dec. 
£ 

= 47,000) 

= 14.000 

T 1.000 


60,00 


19,000 
43,000 
52,000 

7,000 


oat call 


+ 


90,000 


Other electrical instruments, apparatus, £c. (except 
telegraph and telephone materials).— 


From Great Britain 327,000 
„ Holland . 222 — 
„ Japan aos T 2,000 
„ United States. 52,000 
„ Other countries ... 34,000 

Total T" 415,000 

Scientific, £c., instruments. 

From Great Britain 82,000 
» France... kon — 
„ United States 2,000 
„ Other countries ... 8,000 

Total pe 92,000 

Telegraph constiuction mat g rials. 

From Great Britain . 7,000 


Telephone construction materials.— 


From Great Britain 22,000 
„ sweden... id. — 
„ Other countries . 1,000 

Total bus 23,000 


153,000 


174.000 
14,000 
79,000 

8,000 
95,000 


114,000 


I++! 


| 


31.000 
3,000 
33.000 
2,000 


1,000 


+ +++! 


= 1,000 


76,000 
5,000 
1,000 


++! 


— 10,000 


In addition to the foregoing, the following were imported 


as Governinent stores :— 


Instruments, apparatus, Се. (execpl musical).— 


From Great Britain 132.000 

„ Other countries ... 2,000 
| Total . 131,000 

Machinery.— 

Krom Great Britain 201,000 
„ United States .. 1,000 
„ Other countries ... 2,000 

Total . . 904,000 

Iron wire.— 

From Great Britain 12,000 


Telegraph construction materials.— 
From Great Britain 97,000 


Copper and copperware.— 


From Great Britain 
„ New South Wales 61,000 
„ Other countries ... 1,0 


Total .. 170,000 


431,000 


* Victoria £67,000. 


eed 


High C.P. Incandescent Lamp Fitting 


many cases to enclose metal filament lamps 


closed fittings. Experience has shown t 
advantageous. A Swedish engineer, inves 
has found that it is the rise in temperature W 
rapid diminution in luminous intensity. 
candescent lamps at temperatures of 200 deg. an 
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20.00 
3,000 
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— 27.000 


+ 50,00 
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59,000 
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- 59,000 
+ 258,000 
+ 68,0% 
+ 


361,000 


g,—lt is usual in 
of high C.P. n 
his method to be di* 
tigating the matter. 
hich causes the 
He ran several In- 
d 20 deg. C. 


C. After some hour 
temperature of 200 deg. 


at a temperature of 2 deg. or 3 deg. 
running, in the case of the lamps at a 
C., the luminous intensity had droppe 
were unusable after 40 hours’ running, Г 
lamps run at 20 deg. and 3 дед. C., the diminutio 
was inappreciable after this period. This is exp 


d considerably. and the 
whereas with the 
n of. intenst’ 
lained by the 


fact that at high temperature the glass of the bulb become: 
porous and air entere the bulb. This also explains why, where 


‚ a large number of lamps are arranged ck 
tisement ‘signs, &c., they rapidly deteriorate. 
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ELECTRICAL PROGRESS IN JAPAN. 
[FROM A CORRESPONDENT. | 


THERE are splendid opportunities, a great field and future for 
electricity and all ita manifold uses and application in Japan. All 
the essentials for a prosperous electrical industry on a large scale 
occur there. The principal towns are populous, wealthy, and are 
governed by public authorities anxious to keep abreast of American 
and European progress, both as regards electricity and all other 
matters, sanitary, paving, sewage disposal, building construction, 
and so on, and, obviously of all these, electricity is the most 
important and most likely to benefit the largest number in the 
most varied ways.. To some extent electricity has to compete with 
gas, but the former has nething to fear from such competition ; 
electricity for all purposes would grow in public estimation, in 
spite of half-a-dozen competitors such as gas. Many readers may 
not realise the extent and importance of Japan, its area in square 
miles is three times that of England, whilst the population farexceeds 
that of Great Britain without including Formosa, Korea, and other 
minor dependencies. The Japanese have all the necessary intelli- 
gence, energy and acumen to take advantage of their opportunities ; 
geographically the country is well placed, a great variety of minerals 
occur, railways, harbours, a most varied climate, an enormous 
coast line, and an active, intelligent population. Most of the 
great towns and manufacturing centres where electricity has made 
the greatest headway are situated on the Pacifio, or eastern coast 
of Japan, where the climate is more moderate than on the coast 
neareet Continental Asia, which is directly exposed to the north- 
eastern winds coming from the wide plains of Siberia ; whilst the 
other coast benefits from equatorial currents which wash its 
Bhores, it is also protected by mountain ranges from cold 
Continental winds. 


Electricity. must necessarily be more useful to urban than to 
rural population ; those interested in the electrical industry and its 
application, therefore, turn their attention mainly to the towns; 
there are no fewer than 30 with populations exceeding 50,000, of 
which one, Tokyo, has a population exceeding two millions, and 
another, Osaka, contains at least 1,800,000 persons. There are 
many other important and populous towns, which will compare 
with the best-known in Europe—Yokohama, Nagoya, and Kobe, 
with populations not far short of half a million each ; Nagasaki, 
with 200,000 inhabitants, and many with populations of more than 
100,000. In all of them electricity, in its many varied applica- 
tions, is firmly established and extending ; necessarily electric 
lighting and electric power are the most important. 

Many companies are engaged, and a vast amount of capital has 
been invested in electrical enterprises. Within a decade the 
number of companies has increased five-fold and the paid-up 
capital over six-fold, as shown by the figures given below. The 
authorised capital has increased from #12,874,000 in 1907 to 
£21,490,000 during 1917 :-- 
E Number of 
Increase. 


Year. companies. Increase. Paid-up capital. 

1907 ... 112 — £ 8,090,000 — 

1909 ... 147 35 14,166,000 £6,076,000 
191] . 235 88 23,669,000 9,503.000 
1918 ... 385 150 38,614,000 11,945,000 
1914 ... 437 52 44,380,000 5,766,000 
1915 ... 485 48 47,280,000 2,900,000 
1916 ... 520 35 49,900,000 2,620,000 


This list of electrical enterprises in Japan compares most favour- 
ably with a corresponding list of gas enterprises competing and 
covering the same period of time. The number of Japanese com- 
peting gas companies was only віх in 1907, and not more than 91 in 
1916 ; whilst the paid-up capital was only £953,000 in 1907 and 
£9,375,000 in 1916. As regards electrical enterprises in Japan, the 
average paid-up capital in 1907 was £72,000, and in 1916 it had 
increased to £95,000, nearly 35 per cent. 

The popularity of electric lighting and power may be inferred 
from the vast increase in supply; the advance has been con- 
tinuous without a set back, as shown by the figures given below :— 


No. of Electric power 

electric supplied 
Ycar. lights. Increase. in kw. Increase. 
1908 ... 1,230,876 371,733 . 46,265 13,000 
1910 ... 2,141,810 910,934 75.578 29,313 
1912 ... 4,499,627 2.357.817 131.340 55,762 
1914 ... 7,706,962 3,207,335 177 940. 46,600 
1916 ... 9,975,554 2,268,592 200,400 22,460 


For a population such as the Japanese, engaged in every variety 
of industry and trade, electric motors are necessarily indispensable ; 
as soon as they were introduced, and their valuc understood, the 
demand increased by leaps and bounds, and wituin a decade the 
number multiplied no less than 22 fold. The electrio power 
supplied in KW., and the horse-power. increased in like manner, as 
will be seen from the figures given below :— : 


Electric motors Electric power 


Horse-power, 


Year. supplied. in KW. 
1908 3.975 | 8,391 11.249 
1910 828 7.970 17.2414 23,111 5 
1912 "T 18,092 232,994 44,055 . 
1914 TE 35,309 79, 964 107,273 
191 54.064 175,532 235,470 


A comparison of the number of electric motors in use in Japan, 
with the number of gas engines installed, shows how vastly more 


popular and useful the former are; in 1908 there were 1,484 рая 


engines, and in 1916 only 2,000 odd, against 54.64 eleotric motors. 


The average power in KW. per motor has increased between 1908 
and 1916, from two to over three. 


The electric motors operatiing in factories in Japan may be 


divided into two groups, those actuated by means of electricity 


generated within the factory, and those supplied from an 
outeide source. The figures given below, like all others 
referring to electricity in Japan, show steady annual increases 
and & remarkable change of system, thus the horse-power of 
motors worked by electricity generated within the factory 
shows a notable decline from 184,837 H.P. down to 98,222 H. P., 
whilst the horse-power of motors actuated by electricity supplied 
from an dutside source shows an inorease from 98,726 нр. to 
195,164 f. p. Obviously experience must have shown that the latter 
system is the more economical; the tendency may be for it to 
entirely supersede the other :— 


Electricity generated in 


Electricity supplied 
the same factory. 


from outside. 


Year. No. of motors. Horse-power. No.ofmotors. Horse-power. 
1909 .. · 998 ` 98,562 1,091 16,959 
1910 . 1801 66,844 1,723 26,411 
1911 ix 2,880 121,895 2,286 52,216 
1912  ... 3,535 110,620 8,336 00,319 
1913 dee 3,818 184,837 5,063 98,726 
1914 ss 3,039 79,493 6,935 121,341 
1916  ... 2,892 94,610 8,485 124,759 


1916 3.547 98,222 12,885 195,164 


The factories mentioned above may be classified, according to 
the output, iuto groups, including textile factories, iron and 
machine works, chemical works, food and drink factories, paper 
mills, soap, leather and dyeworks, miscellaneous and special 
factories; most of these groups may be again divided into sub- 
groups, thus the textile faotories include spinning and weaving, 
cotton ginning and refining, knitting, braiding, embroidery, silk, 
and others. The machine and iron works include machine shops, 
ship building, carriage making, tool making, foundry, metal and 
metalware making. Food and drink factories include breweries, sugar 
and tea mills, rice and fiour mills, canning and bottling, and other 
works, The miscellaneous group includes printing and publishing, 
paper and leather goods, matting, and so on. The special factories 
include electrical factories and metal refineries. The largest group 
are the machine and iron factories; it requires in all 5,359 
electric motors of 90,041 H.P.; of these 1,718, yielding 38,736 H.P.. 
use electricity generated in the same factory; the otber 3,641 
use electricity supplied from an outside source; the main 
sub-groups are the shipbuilding and the foundry and metal- 
working industries. The second largest group of industries using 
electric motors are the textile factories. requiring 75,222 H.P. for 
5,772 machines; spinning and weaving mills are the largest users of 
electric power in this group. The chemical factories are a good 
third, requiring 70,624 H.P. for 2,209 motors. 

Of these three industrial groups the chemical factories require th® 
more powerful motors, the average being 32 H.P.; the machin® 
and iron factories come next with an average of 16} H.P., whilst 
the textile factories use motors averaging only 13 H.P. each. The 
other groups only require electrical power on a.very limited 
scale. the ceramic enterprises are limited to 19,716 fl. P., and 709 
motors; peper mills require 380 electrio motors, and 26,648 H.P., 
the miscellaneous factories use 16.433 H.P. for 1,850 motors. Of 
the special factories, those devoted to electrical industry require 
110 electric motors and 22,407 H.P. These details will give some 
insight into Japanese requirements, and may. be found extremely 
useful to those desirous of supplying the Japanese market. It is 
noteworthy that the only industries in which the horse-power 
generated in the same factory, exceeds that supplied from outside, 
are for the production of explosives, artificial manures, sugar mills, 
and metal refining, and these are industries likely to be placed in 
more remote sitnations where outside supplies of electric power 
would not be available. 

Passing on to another phase of the Japanese electrical industry, 
in the electrical works the operatives work 352 days in the year, 
and 3,120 are employed in all above 15 years of age, of whom only 
nine are females. Wages are, of course, extremely low compared 
with those paid in America and Europe ; fortunately for exporters 
these Japanese electrical works are yet on a small scale. The 
average daily wages of men is only 27 cents, and of women less 
than half that amount. 

As regards Government factories, no fewer than six departments 
use electric motors; five types of plant are employed, of which 
the following figures give a summary :— 


Type. Horse-power. . Type. Horse-power. 
Electric eee 5,922—150,828 Water 26—882 
Steam, 5% 570—150,887 Petroleum 156—845 


16— 2,860 


Taking the departments in detail, the Cabinet requires 593 
electric motors of 10,001 H.P.: of these 111. of 889 E P. are 
employed in the three factories of the Printing Office, and the 
others in the 21 factories of the Imperial Railway Board. The 
Finance Department uses 490 electric motors of 5,214 Hl. P., of which 


Gas ... vit 


. 69 of 753 Н.р. are placed in the Mint, and the others are required 


in the 63 factories of the Monopoly Bureau. · ` 

The Military Department at the Tokio and Oraka Military 
Arsenals and six other factories have fitted up 1.310 electric motors 
of 27,605 H.P.; whilst the Navy Department in the Yokosuka 
Naval Arsenal, and 21 other factories, employ 2,584 motors of 
72,465, H.P. The Department of Agriculture and Commerce іп 
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ita steel foundry, uses 986 electric motors of 34,475 Н.Р. The 
only other Department is that of Communication, which does ita 
work in the Typographical Printing Office, and two other 
factories, where there are nine electric motors of 68 H.P. 

All interested in the practical and successful establishment of 
electricity, must realise from these details that it has taken a firm 
hold of Japanese expert opinion, and that it can, and will, hold 
its own against all competition, 


re T PARU WERT RUBER ERE. 


CORRESPONDENCE. 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear until 

' the following week. Correspondents should forward therr commwuni- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's sams amd address in our possession. 


The Lay-out of Switchgear. . | 

The letters under this heading from Mr. A. J. Webber 
and Mr. J. Walker are both interesting and instructive. I 
find that switchyear makers generally do not advocate the 
use of fuses for currents above 320-400 amps. For currents 
of greater value, it is шоге economical in the end to use 
circuit breakers. 

With regard to the trouble experienced by Mr. Walker, due 
to broken fuse carriers, I would inform him that there 18 
an unbreakable fuse carrier on the market which is built 
up into various forms of irouclad switchboards. This carrier 
is constructed on the metal-mica principle, and has an alumi- 
nium handle; there is ample allowance for ventilation, and 
at the same time full protection for the operator. 

If Mr. Walker desires it. І shall be pleased to give bin 
full particulars of this apparatus, which has superseded the 
old-fashioned gear at many leading steelworks, collieries, 


shipyards, &c. 
S. H. Finney. 
Manchester, 
December 16th, 1919. 


The Speeding-up of an Induction Motor. 


T have read with interest the correspondence on the above 
subject. T cannot understand how such an occurrence could 
be treated so casually. 

If the first speed was wrong, how was it passed hy an en- 
gineer? Twenty per cent. is a large amount. If the second 
speed was wrong, surelv it should have been investigated. 
The remedy was to fit a smaller pulley! Tt would have 
helped if “ Puzzled” had stated the speed for which the 
motor was designed or the number of poles. 

If the first speed was right, then the fault must have been 
the cutting-out of a pair or more of poles, as the frequency 
did not alter. 

If the second speed wis right, there must have been some 
extra resistance in the rotor circuit, and on something cans- 
ing the fault to disappear the correct speed was regained. 

Although an earth would bring out the breaker, a pair 
of poles shorted in their own windings might not. A short 
of this nature would probablv manifest itself in unusual 
humming of the machine. Тһе short-circuiting contacts 
would have to be «ood or burning of the insulation and 
winding would result. 

If the starting resistance was not entirely cut out it would 
reduce the speed. but it is hardly likely that the machine 
could work for twelve months like this without ruining the 
starter, unless the latter was unusuallv robust 

A very badly soldered joint in the rotor winding would 
decrease the speed. and it is possible that on some unusually 
heavy load coming on. the solder would he melted and im- 
prove the connection (especiallv if the joint was wrapped so 
as fo prevent solder flying out). 

Tf в 19-pole machine. speed 500 R. P. M. 2 a pair of polea 
cut out it would speed up 9D per cent., to 600 R. p. M. 
(neglecting slip). 

I should like to hear the correct solution of the trouble. 
| Е. R. Sanderson. 

Whiston, December 16th, 1919. 


|Our correspondent's suggestions are very interesting. But 
cutting-out a pair of poles by short circuit, without changing 
the pole-pitch. would not materially affect the speed of rota- 
tion, though it would have a marked effect on the magnetic 
balance of the machine.—Ens. Fre. Rev. ] 


With reference to Puzzled's letters regarding the speed- 
ing up of an induction motor. it would he interesting to 
ascertain the cause of this. and perhaps he will be good 
enough to give a little further information to work on. viz.. 
the number of stator slots: stvle of winding. i.e.. spiral or 
lap coil: the original or nominal speed of motor. the actual 
‘nerease in epeed. and if the speed is constant. or is there а 
tendeney to hunt? Has he taken ammeter readings in 
cach phase. and if so, what are the readines? Has the motor 
run With the neutral temporarily disconnected from earth? 
and what tests have been made on. windings apart from the 
пеп “earth "' tests? - 

B. T. D. 


Sw ansea. 


The New Copper Wire Standards. 


The correspondence which has appeared in your columns 
during the past few weeks on the new standard sizes for 
copper conductors in wires and cables has heen most interest- 
ing, particularly to those whose chief апп at present is to 
provide. the users of electric cable with the mate ‘rial necessary 
for their work with the mininumm possible delay. The most 
immediate question to be decided is whether the wire used 
for inexpensive house wiring shall be 1/18 S.W.G. (O45 in. 
dia.) as heretofore or .044 in. dia. 

The Wiring Rules Committee of the Institution of. Elec- 
trical Engineers, even with my friend Mr. L. B. Atkinson to 
игре them with the whole force of the C. M.. at his back, 
have evidently not quite made up their minds. They have 
altered their table to include 1/.044, but they have also added 
1/.036 (1/20 S. W. G.) which is admittedly too small for the 
ordinary wiring circuits, so that the conclusion is left to be 
drawn that the excellent Rule 39, which lavs down 1/15 
S.W.G. as the minimum size for this purpose, remains un- 
altered. let them. therefore, have the courage of their con- 
victions, although it is a rare thing nowadays, and definitely 
issue an official. pronouncement to this effect. The reinstate- 
ment of 1/.048 in their wiring table can then follow. 

There ean be no doubt that there is alwavs room for a class 
of wiring in which a smaller conductor than 3/22 (3/.028) or 
3/029 is admissible. The demand for 1/18 S.W.G. will 
therefore continue, and will be met, in spite of the new 
standards of the British Engineering Standards Association— 
with the inception of which the Cable Makers’ Association 
were far more intimately concerned than Mr. Atkinson's 
modest explanation would lead one to suppose. So long as 
this demand continues there should be no attempt to throttle 
it, and my firm—and presumably those few others with wire- 
drawing plant at their own works—have no difficulty m 
supplying it. 

Personally, T should regret the wholesale use of 1/.044 wire 
for house-wiring, although it would be harmless for small 
cireuits in wood casing; if, however, the Institution of Elec- 
trical Engineers is really considering the question of recog- 
nising it. let it do so quickly, so that we can get ahead pre- 
paring for the rush for it which is bound to follow. Tt should 
be pointed out, however, that the benefit of price over 1/18 
іх not very great; there is only one-thousandtb of an inch 
difference in the radial thickness of insulation, so that prac- 
tically the only gain is in the slightly decreased cost of the 
copper itself. 

Lastly, let me put in an emphatic prote at against the sus- 
gestions made bv. Мг. Turnbull and Mr. Munro for new 
standard nomenclature. At present our hard-worked estimat- 
ing departments have to deal with inquiries for the same con- 
ductors expressed in S. W. G., in diameter, mils diameter. sq. 
in. millimetres diameter. sq. mm., B. & G. gauge, and circular 
mils, not to mention “ to carry . . . amps“ (without state- 
ment of length or allowable fall of potential) and “fora... 
н.р. motor” (without voltage or other data). For goodness 
cake let us not have a new set of No. 10's, 15's, Ws and 30's, 
nor square mils, inares, decinares, centinares, milinares—or 
nightmares. 

For the Edison-Swan Electric Co., Ltd., 
Е. CRARLES RAPRAFL, 
Manager, Cable and Wire Department. 


Ponders End. Middlesex, 
December 19th, 1919. 


[The I.E.E. recognition of the 0.0015 sq. in. conductor 
arrived simultaneously with Capt. Raphael's letter, and 15 
printed elsewhere in this issue.—Eps. Erec. Rev.) 


Electricity Supply. 


Even within the relatively small world of the electrical 
industry tbe multiplicity of events is apt to produce con- 
fusion of their sequence. and subsequent history based on 
memory and hearsay tends to be inaccurate. 

Т think it right. therefore, hefore the turmoil in connection 
with the Electricity (Supply) Bill subsides, that some acknow- 


- ledgments should be expressed to those members of the in- 


dustry who have laboured so assiduously and successfully to 
get this Bill amended. 

We all like to be on the winning side, and the attitude of 
many of the supporters of the orginal Bill has already 
changed. Some of them are expressing unfeigned satis- 
faction with the drastic amendments that have been made, 
and soon it will be impossible to distinguish. between those 
who supported the Bill in ite original forin and those who 
made gallant efforts to get it into a form less prejudicial to 
the future of the industrv. 

When last vear the varions reports of the Board of Trade 
Committees and of the Coal Conservation Sub-Committee af 
the Ministry of Reconstruction appeared, map of us felt that 
thev did not indicate anv: satisfactory basis for general legis- 
lation in regard to the complex technical. administrative and 
financial problems of electric supplv reform. It was while we 
were groping ahout for a formula for which we might hone to 
secure unanimitv among those concerned that Mr. Higb field 
made a suggestion that we should support the proposal for 
the appointment of permanent and qualified Commissioners. 
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but that we should strongly oppose the formation of District 
Boards and the compulsory aud premature expropriation of 
the undertakings. Ihe stuteamanlike character of the policy 
indicated by Mr. Highfield was immediately recognised, and 
1 did not hesitate to give it my full support, 

We are also greatly indebted to Mr. Wordingham, then pre- 
sident of the Institution of Electrical Engineers, for the 
facilities he provided to enable the Committee of the Repre- 
sentative Associations to discuss the situation, and for the 
great assistance he gave by presiding over the deliberations of 
the Committee. The outcome of the deliberations was in 
effect the endorsement of Mr. Highfield's suggestion. 

The Board of Trade did not adopt the recommendations 
made by the Committee appointed by the Institution of Elec- 
trical Engineers, but proceeded with the Bil which was 
drafted more or less on the compromise of divergent views 
recommended by the Williamson Committee. 

With my recollection of all previous electrical legislation, I 

cannot remember an Electrical Bill which has met with such 
general and spontaneous opposition as this one, and we can- 
not be too grateful to all who so strongly supported the cause 
during its passage through the House of Commons and in 
its first stage in the House of Lords. 
, In substance the Bill as now amended by the Government 
is limited to the appointment of Commissioners, with powers 
to examine and explore the whole situation. They will have 
no compulsory powers, and the confiscatory clauses of the Bill 
us it left the Commons are deleted. 

It remains to be seen whether the industry will be able to 
take full advantage of the measure of freedom now promised 


to it. 
E. Garcke. 
london, W.C., December 19th, 1919. 


The Ship as a Power Station. 


Many electricity undertakings in the country are now faced 
with large demands for power which they are unable to 
supply, owing to the war and the Electricity Bill having 
stopped extensions to plant, and from the latest phase of the 
Bill it looks as if this industry is to be held up for a further 
prolonged period— many undertakings faced with costly and 
о extensions cannot move until the Government policy 
is clear. | 

The following proposal. for temporarily and immediately 
meeting the difficulty in seaboard towns looks on the face of 
it a feasible proposition, but I aro finding it difficult to obtain 
any information about it as regards cost. ; 

The proposal is to buy or hire a steamship which is in itself 
a complete power plant, and install an alternator in place of 
the propeller. 

Can you give me or elicit any reliable information to ehow 
whether this proposal is comunercially and technically prac- 
ticable or not? 

| Worried. 
December 1711, 1919. 


[We have never regarded this proposal seriously; it is im- 
possible to believe, with shipping at its present price, that the 
vost would not be prohibitive. It is somewhat like burning 
down the house to roast the pig.—Eps. ELEC. REv.] 


LEGAL. 


FaARRANT v. County OF LONDON ELECTRIC SUPPLY (o., Їр. 
JUDGMENT. 

Ix the City of London Court, on December 18th, Sir John 
Paget, K.C., deputy judge, delivered considered judgment 
in а case already reported in the columns of the ELECTRICAL 
REVIEW, in which the widow of a cable jointer named Farrant 
claimed £300 against defendants as compensation for the 
death of her husband, who was killed in a switch room by 
an 11,000-volt current passing through his body while work- 
ing for them at their high pressure power station at Mitcham 
Lane. Defendants, while regretting the accident, said that 
Farrant ought not to have gone into the switchroom until 
he had ascertained that the power had been turned off, and 
therefore no responsibility rested with them. 

Sir JOHN Pacer, K. C., in giving judgment, dealt with the 
circumstances and the evidence in some detail. He found 
that Farrant received no intimation from Boulger, a foreman, 
that the work was to begin at midday. Humphreys said that. 
he did not know the actual time when the séation would be 


dead, and he did not remember telling Farrant this. He. 


(the judge) found that no notice of this sort, ever reached 


Farrant. Wootton never locked the switchroom ‘door after. 
he first unlocked it. It was also. clear that the transformer 


room door was at that time unlocked and open. Elliott said 
he was working behind the dead switch, so that presumably 
one at least in this switchroom was out of action. There was 
no guard or other protection on any of the live parts in the 
switchroom except that afforded by the door when locked; 


it was contended such precautions were unnecessary, the 
sub-station being & place set apart within the meaning ol 
the regulations. Farrant was found on the left-hand aide ol 
the switchroom. He died from the injury received, and сош- 
pensation if recoverable was agreed at 4300. Ihe payment was 
disputed on two grounds. Pirst, that Farrant in entering 


the switchroon was disobeying statutory regulations anu 


private rules of the respondents. Second, that he incurred 
un added or imported peril in so doing, and that on both 
or one of these grounds the accident did not arise out of and 
in the course of his employment. ‘lhe judge first dealt with 
the private rules of the respondent company. The rule relied 
on was No. 18. No one is allowed to enter into any E. H. . 
sub-station, except those in charge of the station." The judge 
was not satisfied that this rule was ever accepted or agreed 
to by Farrant. Farrant’s signature was produced and proved, 
but though there were definite signed statements by some 
of the cable jointers, of whom Farrunt was one, there was 
none on the part of Farrant. Dallas, respondents’ own wit- 
ness said in cross-examination: "' There is nothing here to 


show Farrant has received and agreed." It was sought to 


supplement this evidence by that of Knott, but he ruled that 
this carried the matter no further. This seemed to him to 
put the case on this point on all fours with Hichardson v. 


Denton Colliery, 6, Butterworth 629, where Cozens Hardy, . 


L. J., said this was no proof that the man had been fur- 
nished with a copy of these rules—not a particle of evidence 
even to suggest that he knew he was doing wrong in travel- 
ling as he did in the tub. The evidence, to my mind, of his 
good faith is overwhelming." Moreover, if Farrant had notice 
of this rule, it was obvious that the rule could not be inter- 
preted in its strict sense. Work had to be done in this sub- 
station by others than those in charge of the station. Elliott 
was working there. Humphreys was told to work there. It 
was not a statutory rule which could not be abrogated by the 
employers. Either it must be read as being subject to some 
such notification as without the permission of those in 
charge," or not being statutory it must be regarded as having 
been nullified on this occasion by the conduct of deceased's 
superiors hereinafter referred to. There was no evidence of 
its having been habitually disregarded, but in view of the 
fact that cable jointing and like work necessitated the presence 
of workmen in the sub-station, it was difticult to conceive its 
having been adhered to strictly on previous occasions any 
more than it was on this. If the former, it came under the 
same treatinent as the statutory rule; if the latter, it did not 
bar compensation. As to the statutory rules, these, according to 
the witness Dallas, were displayed throughout the works, and 
he would assume that as in Barnes v. The Nunnery Colliery, 
1919, A.C., 44, they were binding on the deceased as having 
been brought to his notice. The rule to which his attention 
was mainly directed was rule 15, par 2: No person except- 
ing an authorised person or а person acting under his imune- 
diate supervision shall for the purpose of carrying out any 
work have access to any part of an area so set apart." Now, 
associated as this was with the first paragraph which enjoined 
the duty of fencing or enclosing dangerous switchbourds 
except in an area set apart it was clearly obligatory on the 


employers or their authorised agents. Access was means of- 


approach, and it was the employers’ business to preclude this, 
a duty in which they had failed in the present instance. Mr. 
Willis's note on Crooks v. Greenwood, 11, Butterworth, 195, 
was as follows: Employers cannot avoid liability by alleging 
a breach of rule against working a machine without a guard 
when it is their duty to provide a guard, and they have not 
done so." Sir John said he was not clear that the case fully. 
bore out the proposition, and though 16 was ш з way сор- 
nected with the present case, he did not found his judgment 
on this ground. Then there was rule 31: Every sub-station: 
shall be, under the control of an authorised person, and none 
but an authorised person or a person acting under his imme- 
diate supervision shall enter any part thereof where there 
may be danger." Now to this, as to the statutory rule in 
Richardson v. Denton Colliery, 6, Butterworth, 629, Swinfen 
Eady, L.J.'s, remarks apply. He says: It will be observed 
the rules do not contain any absolute prohibition against 
colliers riding in tubs. The rule is, ' no person shall ride in 
any tub except where permitted by the manager or under- 
looker,’ so giving permission for riding in tubs 1s contein- 
plated." In the present case there was a further qualification, 
" where there may be danger." Who was to judge whether 
there might be danger or not, the authorised person or the 
workman? Prima facie, he would say the authorised person. 
Indeed, the whole tone of the rule, like rule 15, seemed directed 
rather to the employer than the employed. Assuming this 
rule to bind Farrant, did he act in disobedience to 1t so as to 
make the accident one not in the course of and arising out 
of his employment, or one resulting from his having volun- 
tarily incurred an added risk, which was as Lord Dunedin: 
said in L. & Y. Railway v. Highley, 1917, A.C., p. 365, only 


‚а convenient test of the other proposition? He found that 
he did not. In his opinion, he was acting under the imme- 


diate supervision of one authorised person if not two. Wootton’ 
was there, and Boulger, according to his own statement, was 
there. Wootton showed Humphreys and Furrant the work 
to be done, and then went with Humphreys into the trans- 
former room to show him work there, leaving the switchroom 


door unlocked and open, and Farrant either in the switchroom ` 


or just outside. Supervision need not mean actually standing 
over the men while at work. The respondents clearly did 
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not so understand it, as Elliott had been at work alone in 
the transformer room for about two hours before the accident 
and had been put there by Boulger. Both doors were open, 
and it looked very much as if that was all the supervision 
that was being or going to be exercised. It could not, of 
course, be ascertained whether Farrant saw Elliott. Elliott 
saw hun; it seemed to Sir John probable he saw Elliott when, 
as the latter said, he put his head through the hole in the 
party wall, or heard him chipping the brick wall. If so, he 
would be justified in assuming that the sub-station was under 
supervision. Then as to where there may be danger," he 
was inclined to believe this clause was as much directed to 
the employers or their agents as to the workman. Anyhow, 
the estimation of the danger on the part of the workman 
could only be a mental process based on existing circum- 
stances. Неге Farrant saw the doors open, the only possible 
safeguard, if the station was live, being according to Dallas, 
the Switchrooin door locked. Wootton had shown the work 
und suid nothing about the wires being live, or so far as 
deceased was concerned, when work was to begin. He prob- 
ably saw or heard Elliott, or saw the holes in the party wall, 
and apparently one switch pillar was actually out of action. 
[t was an invitation, if not a trap. Farrant was entitled to 
assume that his superiors were discharging that duty, and 
he saw nothing to suggest danger to his mind. As to why 
Farrant went in must, of course, be matter of speculation. 
This was not one of the cases where any exterior personal 
reason could be suggested. It was not like a man going to a 
cunteen, or taking a short cut, or riding when he could walk. 
One of respondents’ own witnesses, Boulger, disclaimed any 
such idea, and was of opinion that Farrant went to have 
а first-hand look at the work to be done. He thought that 
was the most probable explanation. If s0, the doing so was, 
to his mind, within the scope of his employment. As Far- 
well, L. J., siid in Gane v. the Norton Hill Colliery, quoted by 
lord Atkinson in I.. & Y. Railway v. Highlev, the employ- 
Inent was not confined to actual work. It extended to all 
things which the workman was entitled by the contract of 
einployment expressly or impliedly to do," or it was reason- 
ably incidental to his employment, which Lord Sumner had 
mentioned as one of his tests. As Duke, L.J., said in Dawson 
v. G.C. Railway: There is a presumption that if he was 
not engaged in doing an unauthorised act he was within the 
scope of his employment.“ The question of added peril was 
really on the same footing. The conditions all pointed to 
there being no extraneous danger, and Farrant had no oppor- 
tunity and materials on which to exercise that independent 
volition and choice which Sir John considered an essential 
element in the matter. In Richardson v. Denton Swinfen 
Eady, L.J., said: It seems to me impossible on this evi- 
dence to draw the inference that the collier who lost his life 
knew he was forbidden to ride in the tub.“ Mutatis mutandis, 
these remarks applied to the present case. If being in the 
switch house Farrant was negligent in stretching out his 
arm to the live switch pillar, as apparently he did, or in not 
noticing that the indicator pointed to on,“ that would not 
deprive his dependents of the right to compensation. In view 
of the remarks of Duke, L.J., in Bointon's case, and of pos- 
sible further proceedings, he found that Wootton was guilty 
of negligence in leaving the switch room door unlocked. He 
found therefore, in conclusion, that Farrant died from an 
accident in the course of and arising out of his employment, 
and he awarded the applicant, his widow, £300, the agreed 
amount, and costs. 

In reply to Mr. DucKwortu, his Honour allowed costs on 
scale C. Some discussion took place as to the cost of certain 
evidence. ; 

Mr. Scanion asked for a stay of execution with a view to 
giving the respondents an opportunity of considering an 
ap | 
The DEPUTY JUDGE agreed, but said he did not want to 
keep the poor lady out of her money. 


SCOTT ANDERSON v. CLAYTON & SHUTTLEWORTH, LTD. 


Ix the Commercial Court of the King’s Bench Division on 
December loth, Mr. Justice Roche continued the hearing of 
this action. (ELEC. Rev., December I9th, p. 779). 

The case had been adjourned from December 9th, when it 
Was suggested defendants might be able to obtain a licence to 
use the goods, and evidence was now given оп behalf of the 
Quasi Are Co. that they were not prepared to grant a licence 
to the defendants to use the electrodes. 

Giving judginent, Mr. Justice Rocne said the plaintiff was 
suing for the price of certain electrodes covered with asbestos 
fibre, intended to be used in electric welding process. It had 
been agreed by counsel that the property in the goods had 
passed to the defendants. The price of the goods (100,000 feet 
of electrodes) was £750, and the claim being admitted, 
Plaintiff! was entitled to judgment for that sum. The real 
question. discussed before him was the question of the defen- 
dants’ counter-claim, When the goods were agreed to be 
bought and sold there was a question as to the right of the 
plaintiff to manufacture and sell the goods. The counter- 
claim was based upon the ground that the Quasi Are Co. had 
obtained an injunction against the plaintiff, and that accord- 
ingly the 100,000 feet of electrodes had become useless to the 
defendants because they were not able to use them, and they 


asserted, in the circumstances, that their damages amounted 
to the whole price of the electrodes less a very small sum for 
the value of the goods as scrap. Defendants’ counter-claim 
was based upon the express warranty given, and he (the 
Judge) held that the plaintiff was responsible to the defendant 
company. He held that the plaintiff, im making these elec- 
trodes, was infringing the patent of the Quasi Arc Co. He 
was satisfied that owing to a change in the defendants’ busi- 
ness the goods had become of much less value to them than 
the £750 which they had agreed to pay. He held the value 
of the goods would not have amounted to more than £500 ut 
the material times. His Lordship gave judgment for the 
plaintiff for £750 on the claim and judgment for the defen- 
dants for £500 on the counter-claim, and there would be a 
set off and the balance paid, whatever it was. 


EDWARDS v. HEWLETT. 


IN the City of London Court, on December 16th, this case, 
which has already been referred to in these columns, мах 
mentioned to his Honour Judge Atherley-Jones, K.C. It was 
u claim by Mr. Ernest E. Edwards, electrical engineer, Cullum 
Street, E. C., against Mr. Harry Hewlett, publican, at 
Stepney, to recover £39 14s., balance of £45 9s., for electric 
wiring, supplying lamps, and for other electric fittings at 
the defendant's public house. | 

Мг. Greenop, plaintiff's solicitor, said that at the trial the 
defence set up was that the plaintiff had contracted to du 
the whole work for £15. That failed, and the judge referred 
the question to Mr. J. H. Scott, Dock House, Billiter Street. 
who was to survey the premises, and say how much was to 
be. paid by the defendant. The report at first was by no 
means clear. It said that after careful perusal he found that 
in examining the value of the goods supplied for work done 
£35 would amply cover the same, with the exception of the 
wiring four brackets in the bar. He recommended the plain- 
tiff to revise the charge. Mr. Scott had since reviewed the 
matter. There was an agreement that the plaintiff should 
allow £6 in respect of some lamps which the defendant said 
had been returned. That £6 was to be deducted from the 
£35 12s. 6d. to which the claim was reduced, which left 
£29 128. 6d. Plaintiff had received £5 15s. on account before 
action. "Therefore judgment would be given for the plaintiff 
for £93 l7s. 6d. and costs. 

A representative of the defendant's solicitor opposed the 
application, but it was granted. 


BUSINESS NOTES. 


“The Compliments of the Season."—To those of our 
readers who receive this number of the ELECTRICAL REVIEW in 
time we desire to offer our hearty good wishes for a Merry 
Christmas." To all of our readers and supporters we wish a 
most prosperous New Year. There are many reasons, upon which 
we need not dwell why this Xmas should be better than any 
experienced for some years (notwithstanding the restrictions for 
some, due to the high cost of living), and wky we should look 
forward hopefully to the year 192(. 


Xmas Messages.—The current issue of the Er-Serrice 
Van contains Xmas Messages to those who served in the Forces. 
f om Field-Marshal Earl Haig, Admiral Earl Beatty, Sir Hugh 
Trenchard, General Lord Byng, Lord Lee of Fareham (Agricul- 
ture), Sir L. Worthington Evans (Pensions), and Sir R. Horne 
(Labour Minister). | 


Trade Returns.—In the Zoard of Trade Journal for 
December 18th will be found perticulars of a number of amend- 
menta that are to be made in the form of the Trade Accounts and 
the Import and Export Lists of the United Kingdom in 1920. 
Instead of the old alphabetical lists there will be in the annual 
returns the same classification aud grouping of articles as used in 
the monthly Board of Trade Returns. More articles are to be 
detailed by quantity or weight as well as by val uo. 


British Manufacturers in South Africa.— The repre- 
sentative organisation in South Africa to look after the interesta 
of United Kingdom manufacturers, which was proposed several 
months ago. haa now b2en formel. The subscription is two 
guiness, and the Bourd of Trane Journal suggests that manu- 
facturers interested should instruct their S. African representatives 
to make application for membership to Mr. W. G. Wickham, 
Н.М. Senior Trade Commissioner there (P.O., Box 839, Johannes- 
burg). 


New Italian Electrical Company.— The Societa 
Elettrotecuica Silect di R Fioravanti e Ca. is the style of a new 
company formed at Milan, with a capital of 50,000 lire. 


British Trade Interests in Spain.—Mr. R. T. Nugent, 
th: Director of the Federation of British Industries, has just 
returned from a visit to the office of the Federation's Trade Com- 
ті:в:опег in Madrid. He was acccmpanied by Mr, C. F. I. 


“Vol 85, Хо. 3196, Dmomuszs 26, 1919.) THE ELECTRICAL REVIEW. 


815 


Ramsden, who visited Valencia and Barcelona, to inquire into the 
proposed exhibitions to be held in these two places. It is the 
policy of the Federation to engage floor space in such foreign 
exhibitions as are likely to be of benefit to British manufacturers 
exhibiting there. Colonel Thoroton, who during the war was in 
charge of the British Government's Commercial Intelligence Organ- 
ization in Spain, is the Federation's Trade Commissioner in Madrid. 
We understand that representatives of British business houses in 
Spain weloome the presence of the Federation, as it is of great 
assistance to them and to the cause of British trade as a whole, for 
it forms a centre for British commercial interests in that country. 
The arrival of the Federation with a suitable Commissioner, com- 
petent staff, and a fine office in the best centre of Madrid, has been 
a valuable collective advertisement for British industry in general. 
It has also given the impression that the British manufacturer is 
taking the Spanish market with real seriousness. 


Calendars, Diaries, &c.—We have received from the 
SUN ELECTRICAL Co., LTD., of 57-59, Neal Street, Long Acre, W. C. 2, 
one of their "Sunco" desk memo. calendars on metal base. with 
daily slips for 1920. Each slip contains some saying, wise or 
otherwise ( A short saying oft contains much wisdom ), and as we 
turn them over, and are impressed with their sterling worth, 
we select as indicating the profound character of Sunco” 
wisdom, two representative types that casually meet our eye :— 
Every wise old dog was once a silly pup," Opportunity, sooner 
or later, comes to all.” То Sunco friends whe already have 
the steel bases, refills are being sent, but new bases will be forwarded 
to both these and other friends, if application be made on business 
notepaper. 

THE HART ACCUMULATOR Co., LTD., of Marshgate Lane, 
Stratford, London, have issued their 1920 desk blotting pad. Each 
sheet has a calendar for the year. The company have also issued a 
very large wall calendar, with big monthly sheets (art paper) 
setting out the dates in large black and red figuring. Above the 
sheets are illustrations of a number of Hart motor-car starter and 
lighting batteries, power-station batteries, &c. 

THE Ток MANUFACTURING Co., LTD., send us а many-coloured 
card suggesting that the Tok switch was used by the prehistoric 
cave-man, and wishing us a Tok-hole Xmas, and a Snap-switch 
New Year." We presume that the intention is good, and are duly 
grateful. 

THE Key ENGINEERING Co, LTD. bave sent us one of 
their oelluloid vest pocket calendars for 1920, together with the 
information that they are now again able to deliver their fibre 
conduit and troughing from stock. 

Messrs. FREDK. Hopason & Co. LTD. 24, Queen Victoria 
Street, E.C. 4, have sent us a calendar illustrated with an excellent 
coloured reproduction of a Highland scene. Morning on the 
Loch." as well as a handy te'ephone directory for hanging on 
the wall. 

From the DAVENPORT ENGINEERING Co., LTD., of Bradford, 
we have received a wall calendar with a block of daily slips 
for 1920. 

Messes. SIMPLEX CONDUITS, LTD., have sent us a handsome 
pocket wallet and diary, and a hefty pocket screw-driver with 
three bits, such as would delight the heart of a schoolboy with 
leanings towards engineering—altogether a pair of very acceptable 
Christmas souvenirs. 

Messrs HASLAM & Stretton, LTD., of 11, Windsor Place, 
Cardiff, have produced a most acceptable wall calendar. Gladys 
is a charming and captivating study, and her presence will add 
aweetness to any office or private apartments. The date slips are 
qaite unobtrusive. 


MESSRS. SWARREN, LTD., electrical-power engineers, of 52 and 


54, Theobald's Road, W.C. 1, have issued to their friends a some- 
what similar wall calendar. The slips are hidden beneath a white 
card bearing words wishing peace and prosperity. The subject is a 
study of a girl in summer attire of green and roses. She is name- 
leas, but the letterpress above counsels you to in case of break- 
down, ‘phone "—— 


E.D.A. Activities.—From the Electrical Development 
Association we have received a pamphlet (E D А. »/2) ол“ Housing 
Construction and Electricity Supply.” and a quantity of other 
interesting matter which is now available fur distribution. 


Book Notices.—"' List of Officers and Members of the Insti- 
tution of Electrical Engineers" (corrected to October, 1919). 
London : The Institution.—The list shows a total membership of 
7,792. of which Members number 1,583, Associate Members 4,213, 
and Associates 52'. A short account is given of the history and 
objects of the Institution, and.a topographical list of members has 
been added, which will prove very useful. We note that in London 
there are no fewer than 2,080 members ; Manchester comes next 
with 315 members. 

The Technical Inspection Association, recently formed, has just 
issued the first number of its Gu-et/e. The front pare ia given toa 
description of the aims and objecta of the Association. which, 
briefly stated, arə :—(1) Social intercourse aud mutual assistance; 
(2) the advancement of science and industry by promoting the effici- 
ency of inspection; and (3)the conservation and c »-ordination for the 
national use of the experience orought together by the war. The 
body of the magazine is devoted to records of tbe Association's 
proceedings, and includes the following papers :—'' The Spectro- 
scope in the Science of To-day,” by Prof. E. C. C. Baly. F. R. B., &o., 
and The Inspection and Testing of Materials," by Messrs. R. D. 
Summerfield and H. J. Davey. 

Lighting from Concealed Sources. Now York: National 
X-Ray Reflector Co.—This book is a worthy addition to an elec- 


trical engineer's library, for it is without any doubt the finest trade 
publication relating to illumination that we have yet seen. It 
speaks well for American enterprise, and we venture to say that it 
will be а long time before any English firm puta in front of its 
potential clients such a work as this. Attractively bound and 
pace on good peper, with ample illustration and explanatory 
etterpress, it is a triumph of advertisement. The reading 
matter enables one to appreciate the foundations of good lighting, 
the raison d'être of concea'ed lighting, its advantages, and the 
calculations and precautions necessary to ensure ita satisfactory 
installation. Almost every type of application is illustrated, 
and interesting details of construction and fitting are given, 
with diagrams and sketches, so that the reader may figure 
out similar arrangements for his own purpose. There are a few 
examples appertaining to British installations, which have already 
appeared ір our columns. Architects will be especially interested 
in the novel details set forth, and the circulation of such a work 
as this amongst the fraternity should do much to secure their 
active co-operation at the right moment, for too often is the 
question of illumination shelved for later consideration, or 
treated merely as a matter of fittings. Works engineers will 
find that those pages relating to direct lighting hold much 
to interest them. and the reproductions of industrial instal- 
lations are excellent. The direct lighting of shops, sports 
rooms, museums, theatres, &o. is fully treated, and a special 
section is devoted to show-wiudow lighting, a purpose efor 
which the type of reflector referred to is excellent. Flood lighting 
is a relatively new departure for the firm, but it is obvious that it 
has made tremendous headway in auch matters. The book con- 
cludes with a maasiof illumination data and a comprehensive index. 
The work is a monument to the efforts of the president of the 
National X-ray Reflector Co., Augustus D. Curtis, and to the chief 
engineer, T. L. Stair, who are mainly responsible for its produc- 
tion; it illustrates in a moet striking manner how research, 
service, and organisation assist both producer and consumer ; it 
serves also to emphasise the conservatism of the British manu- 
facturer. 

Automatic Recording Instruments Reprinted from the 
Mechanical Engineer. Manchester: Scientific Pablishing Co. 
Price 3s. 6d. Pp. 202 + viii: 236 figs.—This reprinted series 
of articles deals with a selection from the recording instruments 
of Messrs. Schäffer & Budenberg, Ltd. In the introduction 
interesting information is given regarding charta, pens, &c. The 
remainder of the work is divided into three sections, dealing 
respectively with '"short-period" graphio recorders for pressures, 
temperatures, speed, &c.; continuous recorders, and figure 
or integ:ating recorders. Electrical apparatus does not figure 
largely in the book, but a remarkable variety of devices covering & 
wide range of applications is described, and a good deal of 
information on recording methods in general is included. 

How to Lay-Out Turret Lathe Tools. Coventry: Alfred 
Herbert, Ltd. Second edition. Pp. 167; 164 figs. Price 6s. 
Post free.—The great increase in the use of capstan and turret 
lathes in this country during the war, and the necessity of 
diverting them to new tasks, have created a need for a clear state- 
ment of the principles that must be followed in order to attain 
success. This handsomely-produced volume covers the field very 
fully, and starting from the very beginning, discusses the problem 
with the aid of excellent line and tone illustrations at every stage ; 
it is full of workshop hints, and numerous examples of work are 
shown, largely derived from munitions of war. A concluding 
chapter emphasises the advantages of simplicity and the danger 
of an excess of ingenuity in designing special tools which 
“ spend most of their time in the tool room being kept in repair." 


Trade Announcements.— Гће Zron and Coal Trades Кете 
offices have been removed to Bessemer House, Adelphi, Strand, 
London, W.C. 2. 

The plant, goodwill, and stock-in-trade of the Bentham Electric 
Supply Co.. Ltd., have been sold as a going concern in one lot. 

Мв. A. H. Номт has removed from Cannon Street to new offices, 
warehoures and works at H. A. H. Works, Tunstall Road, Croydon, 
and all communications shonld be addressed there. Telephone: 
" Cioydon 2225 and 2226." Telegrams: “ Keyage, Croydon.“ 


British Trade Interests in бгеесе. —Мг. G. Н. 
Locock, C.M.G., Assistant Director of the Federation of British 
Industries, has recently returned from Athens, where the 
exhibition of British manufactures was so successful. On his way 
home from Athens, he had an interesting conversation while in 
Paris with Monsieur Venizelos, who was more than satisfied with 
the good feeling created by the exhibition, and said he felt assured 
it would lead toa fruitful interchange of commerce between his 
country and the United Kingdom. | 


Profiteering Act.—Before the Camberwell Profiteering 
Committee, Mr. Scott Flemming, electrical engineer, of Denmark 
Hill, appeared to answer the complaint of alleged overcharging 
made by Mr. C. Kingsley for four electrical blocks, for which he 
paid 28. 8d. Complainant, who did not appear, wrote stating that 
they could be purchased elsewhere at 3s. 6d. per dozen. Mr. 
Flemming produced an invoice showing that he paid (is. 6d. a dozen 
for the blocks, and the case was dismissed.  : 


Catalogues and Lists. — Messrs. CAMMELL, LAIRD 
AND Co., LTD.. 3, Central Buildings, Westminster, S. W. 1, have 
issued one of the finest industrial brochures that we have seen for 
quite a long time. There is a brief account of the history of the 
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devslopmant of the concern from its origin in a very small way 
in 1887, down to the vastness of ita present operations in, and 
establishments for, iron and steel production, rolling-stook oonstruo · 
tion, naval and mercantile shipbuilding. This is followed by a 
collection of choice pictures, printed in colours, some of the views 
showing battleships and merchant vessels, while others depict 
operations in full swing in various departments in the production 
of armour plate, forging and machining gun and ship shaft- 
ing, rolling steel for shells, forging and machining shells, rolling 
tires, making coil springs, making and forging crucible tool steel, 
forging and cutting files, &c. A high-class art paper is used, and 
in every detail—lay-out, printing, illustration, and so forth ——there 
is such a tone as cannot fail to convey an impression of quality. 
Firms who are ambitious to produce publicity literature which is 
intended to create a favourable first impression upon the buyer, 
and to give evidence of substautial character, might do worse 
than take this brochure as an example. 

BRITISH INSULATED & HELSBY CABLES, Lrp., Prescot and 
Helsby.—" Catálogo General, a list of B.I. products, including 
cables, joint and terminal boxes, distribution pillars, cut-outs, and 
noiseless gears. Printed in Spanish, and well illustrated. 

Messrs. ERNEST Woop, LTD., Station Buildings, Altrincham.— 
Pamphlet illustrating the Hoover electrio auction sweeper. 

ALLOY WELDING Processes, LTD., 14-16, Cockspur Street, 
S.W. 1.—Bulletins Nos. 10, 27, and 31, illustrating and describing 
A. W. P.“ standard electrodes, welding plant, and materials. 

Messrs. A. VEREY & Co., LTD., 524, Bow Lane, Queen Victoria 

Street, E.C. 4.—List No. 501, cast-iron water-tight fittings for 
standard and half-watt lamps. Priced and illustrated. 
{© THE A. & A. ELECTBICAL Co., LTD., 13, Farringdon Road, E. C. i. 
—Lists F-15, 16 and 17, illustrated pamphlets describing a wet 
tool-grinder, the “Warburton” electric friction hoist and 
starters for D.C. and 3-phase А.С. motors. f 


Italian Iron Supplies.—From an investigation made by 
the Associazione Metallurgica Italiana, it appears that Italy 
possesses native iron to no very considerable extent, and resort to 
foreign supplies must be made at no distant date. At the 
beginning of the war, Italian iron was furnished principally by 
the Island of Elba, whence it was sent to the various blast furnaces 
of the country. Thus in 1914, of a total output for the whole 
kingdom of 706,246 tons, the Island contributed 649,561 tons. 
On the other hand, the Valdaspra mine in the Province of 
Grosseto, produced only 36,000 tons, the rest being furnished by 
the deposits at Iglesias (Sardinia) and at Bergamasco. From 1909 
to 1914, 250,000 tons of ore were mined in Elba. During the war 
theoutput was greatly augmented. In 1917, Italian mines yielded 
912,244 tons, and in 1918, 1,000,000 tons, the greater part contri- 
buted by the Island of Elba. But in a short time, these beds will 
be exhausted. The war gave a spur to the search for new ore- 
beds throughout Italy. The first outcome of these efforts was the 
find of the ore-field in the Val di Cogore, where 6,000.000 tons 
were located, utilisation of which has only recently been begun by 
the firm of Ansaldo with two electric furnaces of Swedish type. 
The second find during the war was on the district of Morra 
in Sardinia, where an ore-field of an estimated 6,000,000 tons 
of ore was brought to light. The following are the present 
indications of the extent of Italy’s ore reserves :—Traverselle, 
1,000,000 tons; Cogne, 5,000,000 tons; Val Brembona, 200,000 
tons, and various smaller fields elsewhere, making a total of, say, 
24.000,000 tons. This total must be used up within a few уеага, — 
Rivista Tecnica Г Elettricita, 


Bankruptcy Proceedings.—M. CECIL SAUL N ATHAN, 
97, New Bond-street, W.—An application for an order of discharge 
was made to Mr. Registrar Francke, at the London Bankruptcy 
Court, on December 19th, on behalf of this bankrupt, who 
formerly carried on an electric light installation contracting 
business at 39, Victoria Street, Westminster, and also acted as 
agent for the Brush Electrical Engineering Co., Ltd. He failed in 
July, 1919, with liabilities of £6,050 and assets 10s. 8d. The 
failure was attributed by the bankrupt to liabilities under 
guarantees given on behalf of other persons. The application waa 
opposed by the Otticial Receiver on the grounds of (1) insufficiency 
of assets to equal 10в. in the £ on the amount of the unsecured 
liabilities ; (2) contracting debts provable in bankruptcy without 
having probable or reasonable ground of expectation of being able 
to pay them: and (3) contributing to the bankruptcy by rash and 
hazardous speculations. After hearing Mr. Douglas W. Money in 
support of the application, his Honour granted a discharge subject 
to judgment for £50. 

W. T. SMITH, electrical engineer, Victoria Street and Hampden 
Street, Bolton.—This case was mentioned at Bolton County Court, 
on December 17th, under the head of applications in bankruptcy. 
The application was to sanction a scheme of composition approved 
by creditors, at the rate of бв. in the £. Part of the first instal- 
ment had been paid, but owing to oertain circumstances, industrial 
unrest, and the moulders’ strike, debtor was not in & position to 
pay the balance. Under ordinary circumstances the money 
would have come to hand, and applicant now asked for a short 
adjournment to get together the balance of the instalment. The 
application was not opposed, and the J udge agreed. 


Electrically-Driven Mill Machinery.—At the twenty- 
ninth ordinary general meeting of shareholders of Messrs. Dorman, 
Loog & Co., Ltd., it was announced that the motor supplying the 
driving power for the company's new steel plate mills was con- 
sidered to be the largest in the world. The full-load capacity of 


the machine is given as 20,500 H.P. The armature alone weighs 
120 tons, 


LIGHTING AND POWER NOTES. 


Arbroath.—Strent LiomrING.— In answer to a demand 


for improved street lighting, the T.C. has agreed to the reinatalla: 
tion of electric light. 


Aylesbury.—Loan.—The T.C. has applied for a loan of 
£54,491 for extensions to the electricity undertaking. 


Barrow-in-Furness,— Waste Gas.—Mr. Н. R. Burnett, 
electrical engineer to the Barrow Corporation, has been acting as 
hon. secretary and engineer to the local Joint Committee, whose 
provisional scheme embodied the use of waste gases from the iron- 
works blast furnaces. Mr. Burnett has considered the effect of the 
alterations made in the Electricity Bill in the House of Lords, and 
says that, so far as that district is concerned, the amendments will 
not necessitate any very material alteration in the scheme which 
is being prepared. The Bill, as amended, still provides for the 
setting-up of joint electricity authorities by the voluntary 
co-operation of local authorities and others interested, and, so far 
as that district is concerned, the principal difference will be that 
the generation of the supply will probably remain in the hands of 
the Barrow Corporation for the time being ; however. there is little 
doubt that ultimately the generation will be undertaken by the 
joint electricity authority. The alternative to voluntary co-opera- 
tion in many districts will be to have no supply of electricity for a 
considerable time to come, as there is little doubt that the 
Electricity Commissioners would refuse to sanction the setting up of 
small independent undertakings. The new clause which has been 
introduced provides for the constitution of the joint electricity 
authority on similar lines to the Provisional Committee which 
has already been appointed. 


Beddington and Wallington. —Housrxa ScHEME.— The 
U.D.C. has decided when it is possible to have E. L. installed in 
the new dwellings being erected. Energy will be supplied by the 
County of London Е.Я. Co. 


Belfast.—Docks Sul. — The Harbour Board has 
been in communication with Messrs. Heyn & Co. relative to the 
provision of electricity at West York Dock in connection with 
certain appliances for discharging vessels. The Board approved a 
recommendation for laying cable. 


Bellingham (Northumberland). — E.L. SCHEME. — 
Owing to difficulty with regard to lighting, as the gas under- 
taking has been carried on for a considerable time at a loss, and 
shortly will be discontinued, it is proposed to light the area 
electrically, with power from Hareshaw Burn. Plant as a stand- 
by for emergencies will be installed. 


Bradford.—SuPPLYv Resteicrions.—Serious overloading 
of the city plant at certain hours has led to a warning from the 
Committee that, unless the use Of power is restricted, it will be 
necessary to shut down the tramways and other undertakings to 
prevent a breakdown. The normal capacity of the plant was rated 
at 12,900 KW., but the load on one occasion recently reached 
19,172 Kw. 


Chile.ä— NEW CasLEs.—A concession has been secured 
by the Compania General de Electricidad to lay underground 
cables in the City of Santiago for the purpose of supplying 
electricity. 


Darwen.— BuLK SuPPLY.—Application is to be made to 
the Lancashire E.P. Co. at Turton, for a supply of electricity, as 
the town plant is out of date and unable to cope with the demand. 


Dublin.—STREET LIGRTINd.— The Lighting Committee 
has ordered that street lighting be continued all night up to the 
end of February. The system for some time past has been to 
extinguish most of the lights, gas and electric, exoept in main 
thoroughfares, at midnight. 


Dunoon.— E. L. Sch EME. — The lighting of the town by 
electricity is under the consideration of a company, and the water 
supply has been proved sufficient for the undertaking. 


Continental.—5PArN.—The municipal authorities of 
Ripoll (Province of Gerona) have invited tenders for the con- 
cession for the electric lighting of the town. 

SWEDEN.—Among the new companies recently formed 
in connection with the utilisation of water power and the 
generation and distribution of electrical energy are the Borgholms 
Elektrisk Aktiebolag, Borgholm ; and the Stara Harrie Kraft 
Aktiebolag, of Binneback. А 

GREECE.—4A scheme is being considered to light some 50 Villages 
in the island of Syra with electricity, and orders for the plant 
will shortly be issued. Instant action on the spot is advisable for 
those desirous of competing for the business. 

FRANCE.—La Société Normande d'tlectricité is the name of a 
new company which has lately been formed in Paris, with a capital 
of £40,000, with the object of establishing electric generating. 
atations in Normandy. 

So far back as October 19th, the French Chamber of Deputies 
adopted a projet de loi for the establishment by the State of a H.T. 
electric network in the liberated regions of France. The cost of 
this undertaking is estimated at 135,000,000 fr., part of which will 
be supplied by yearly votes, and part by companies working 
independently or in association with the State. The plans oon- 
template (1) a H.T. distribution network serving the 26 principal 
towns of the regions in question ; (2) serving Paris, Saint-Just, 
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Arras, and Pont - à- Vendin | and (8) the installation of a generating 
atation at Hirson (Aisne). The network is to be carried out in 
sections, each being separately declared of public utility,” and 
each worked separately. 

The Société des Forces Motrices de l'Arc has been established at 
Paris for the utilisation of the falls on the Arc River, and the 
erection of a generating station. Its capital is 2,000,000 fr. 


Falkirk.~-Loan.—The T.C. is to apply for powers to 
borrow & 30, 000 to extend the electricity works. There are at 
present 10 consumers awaiting connection, whose aggregate 
demand is equal to 400 KW., and extensions are in contemplation 
by existing consumers. A 1,500.kw. turbo-alternator is to be 
installed, and a second boiler in the existing works, together with 
coal and ash-handling plant. An additional H.T. main, 2,000 yards 
long, will be required. 

Kidderminster.—Paice INCREASE.—The E. L. Co. is to 
increase the charge for electricity from 6d. to 7d. per unit, on the 


understanding that an improved service is given and the works 
extended. 


Londonderry.— The Lighting Committee of the Corpora- 
tion recent] y received a letter from the managing director of the N. of 
Ireland Shipbuilding Co. complaining of delay in the completion 
of the additional electricity supply, and alleging that & new 
generating set in the power station had been burnt out owing to 
mishandling on the part of one of the principal Corporation officials. 
It waa also stated that several important shipbuilding contracts had 
been lost to the city, due to the delay in completing the extensions. 
The Chairman of the Committee pointed out that the delay was 
due to labour troubles, which delayed the buildings for 13 or 14 
weeks. Mr. Macrory, city electrical engineer, reported that every 
effort had been made to hasten the installation of the new plant. 
The breakdown of the new set occurred whilst it was in the con- 
tractor’s hands, due to a constructional defect or to damp, and was 
of a trivial nature, being repaired within a week. The plant could 
not be put into service till the building contract was further 
advanced. With the exception of a stoppage due to water famine, 
a continuous supply had been given to the shipyard for seven years. 
A resolution was unanimously adopted declaring that the charges 
were unfounded, and expressing full confidence in Mr. Macrory. 


Mansfleld.— ELECTRIC  PuwxPrNG.— The Water Com- 
mittee has decided to erect a pump house and boosting plant, con- 
sisting of a set of three-throw pumps, capable of pumping 8,000 
Kallons per hour. The estimated cost, if electricity ів used, is 
£760 plus Is. 9d. per hour for energy; if a gas engine is used, 
£910, the estimated cost of gas to drive the pump being 1s. 2d. 
per hour. The Committee is asking the E.C. for terms upon which 
it would supply electricity. 


Nigeria.— WATER  PowER.—At the meeting of the 
Northern Nigeria (Bauchi) Tin Mines, Ltd., in London, last week, it 
was stated that the K wall Falls power scheme, upon which the future 
of the company so much depended, was making progress. Messrs. 
Vickers had stated that the stream would produce from 1,000 to 1,500 
H.P. Mr. Canning, who had just returned from the property, said 
that when the power plant was running, the company would be leas 
dependent upon labour than most mines. The contract for the power 
installation was signed in January, and by theend of June one-third 
of the construction of the necessary camps and roads was complete 
and many other works begun. That was the first hydro-electric 
plant to be erected on the West Coast of Africa, and the Nigerian 
Government and others were keenly interested in it. The scheme 
would greatly decrease their working cost and increase their profit. 
Every effort was being made to complete the plant by next July, 
but the difficulty of getting the special plant completed was very 
considerable. There seemed every hope that next year would 
see the plant running, but all works were suffering from the after- 
math of war, and dates were most difficult to give. 


Peterborough.—EXTENSIoNS.—The С.С. is to expend 
£40,000 on a scheme for developing and enlarging its electricity 
undertaking, involving a new H.T. distribution system. 


Richmond-on-Tees.—E.L. K HEME.— Тһе T.C. is to 
advertise its desire fpr the installation of an electric system for the 
town, with an intimation that the Council will encourage and 
facilitate by all available means schemes submitted by any existing 
or prospective company. 

South Molton (Devon).—E.L. ScHEME.—Mr. Stuart, 
electrical engineer, has reported to the T.C. on an electric light 
scheme for the town. | 


Swansea.— W aGes.—Several applications for increased 
pay are before the Corporation from the men. The fitters are 
applying for an increase to £5 per week on a 47-hours' week; the 
charge engineers ask that their hours be reduced from 58 to 48 per 
week ; and the wiremen and jointers are applying for an increase 
in their wages to £5 10s. per week. 


Torquay. — PROPOSED ExTENSIONS.—4A private con- 
ference was held recently to discuss the proposal for an extensive 
scheme of electrical supply for certain South Devon towns. The 
erection of a large generating station is contemplated at Torquay 
to take the place of the present station, which is inadequate and 
unsuitable, and other towns are asked to join in the enterprise. 
Among the towns it is proposed to serve are Teignmouth, Totnes, 
Buckfastleigh, Newton Abbot, Kingskerswell, and Dartmouth. 


Twickenham.—PRoposED PRICE INcREASE.— The E. S. 
Co. has applied to the B. of T. for an order to modify the charges 
for electricity as follows: — Twickenham, 91 hours, at the maximum 


demanded, 7d. per unit; & further quantity not exceeding 91 
hours, at the maximum demand, 4d., and beyond 2d. ; Teddington 
and Hampton, up to 20 unite, 118. 8d., and beyond, 7d. ; Hampton 


Wick, 91 hours, 7d., and beyond, 3d. ; Ham, 91 hours, 7d.; beyond, | 


8d. ; or the option of 10s. up to 20 units, and 6d. beyond. 


Walkden.—Nxw Puant.—Messrs. E. Lane & Sons, 
cotton goods manufacturers, are having a power station built for 
the supply of energy to the Boatshed Milla. The Lancashire E.P. 
Co. has completed the erection of a sub-station in Walkden, and 
connections with the mains were made last week. 


West Ham.—BREaAkDowN.—O wing to a breakdown at 
the Corporation's station at Canning Town, on December 21st., 
moet of the Lorough was in darkness for about half-an-hour. The 
plant had for some time been overloaded, and arrangements had 
been made for supplies from the L.C.C. and neighbouring authori- 
ties so that the tramway services and some sections of street 
lighting were not affected. 

Weymouth.—PhRoPosED Price IwcREAsE.—The Т.С. 
has applied to the B. of T. for an Order to increase the maximum 
charge for electricity from 8d. to 10d. per unit, and to advance the 
maximum charge per quarter from 13s. 44, to 15s. 


— 


TRAMWAY AND RAILWAY NOTES. 


Brazil. — HarnLwav ELECTRIFICATION. — An Anglo- 
American financial group is considering a project for the electrifi- 
cation of a railway from Victoria, on the coast, to Diamantina, a 
distance of 100 miles inland. 


Burnley.—AccIDENT.—A В. of T. inspector held an 
inquiry on December 11th, into the tramcar accident at Harle Syke, 
resulting in four men and a boy being severely injured. A fitter 
stated that the oar in question had a defect in the hand-brake, 
which he rectified, and he considered the car in good order when it 
left the shed. The driver, who had been with the department six 
years, said he could only account for the mishap by the fact that 
the automatio switch gave out. and the wheels then started slipping. 
He could not state the reason why the brakes failed. He was 
quite aware of the risk of using the electric brake and the hand 
brake together, and he did not do so. The conductor said it was 
quite a daily occurrence for the sanders to be blocked up with 
stones and tickets. 


Dunoon.—Prorosep LIGHT Rat.way.— Failing private 


enterprise, the T.C. may build an electric railway between Sank- 
bank and Innellan. 


. Heywood (Lancs.).— WAdES.—An application from the 
Association of Tramway and Vehicle Workers, for the award of the 
Committee on Production of 48. per week increased war bonus for 
tramway inspectors, has been acceded to. 


Continental.—Sraix.—The tramway employés at Madrid 
struck work on the 16th inst. The police and gendarmerie were 
obliged to intervene frequently and disperse parties of strikers. 

FRANCE.— With a view to electrifying a further portion of its 
railway lines in the Departement des Baases-Pyrenées, the Com- 
pagnie du Midi has decided to develop the falls in the Upper Valley 
of the Ossau. The plans comprise the building of three hydro- 
electric works, situated at Artouste, Miégebat, and Hourat respec- 
tively, of a total capacity of 54,000 H. P. : 

The Société Versaillaise de Tramways has decided to employ on 
its network three-phase energy at 50 periods, instead of the single- 
phase at 60 periods which it now uses. ; 

Owing to the failure of the supply, due to lack of coal, the cara 
on several sections of the Paris tramways stopped running on 
Saturday. 

Trains have been held up in the Perpignan district owing to 
telegraph posts having been blown across the lines by a violent 
yale, 

ITaLy.—Responding to the invitation of the Ministry of 
Industry, Trade and Labour, the Chamber of Commerce located at 
Rovereto has outlined the railway works advisable to be carried 
out by the State for the improvement of traffic in the Trentino, as 
follows :—First, the completion of the Valsugana network, with 
the Primolano-Trento branch line. Secondly, conversion into 
a normal line. with electric traction from Rovereto to Riva, of the 
existing steam tramway running between Mori, Arco, and Riva. 
Thirdly, construction of the electric tramway lines Lavis-Cembra- 
Cavalese-Moena, and Trento-Sarche-Tione, with branches between 
Sarche-Riva and Male-Fucine. Fourthly, favourable consideration 
of the plans for the projected Schio-Rovereto line; the proposed 
junctions at Tione-Pinzolo and Tione-Vestone- Brescia; the prolonga- 
tion of the Cavalese-Moena line through the Fasse Valley ; the 
junction proposed between Fucine and Edolo; the construction of 
а line from Peschiera to Lazise, Malcesine. and Riva; the link- 
ing-up of Brescia with Riva di Salo, and of Trento with Rovereto 
on the left bank of the Adige. In connection with the abov 


schemes the Communal Council of Trentino has subsequently been 


discussing the ways and means of building a second electric gene- 
rating station on the River Sarca, to produce some 10,000 Kw. 


Freshfield.— An electric workmen's train on the Liver- 
pool-Southport line caught fire early on the morning of December 
17th, when between Ainsdale and Freshtield. The tlames were soon 
extinguished, and the train on reaching Freshfield was with- 
drawn. 
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Little Hulton.— TRACK MaAINTENANCE.—Tt is stated that 
if the B. of T. approves the application of the South Lancashire 
Tramways Co. to increase fares, the D.C. will require an additional 
grant for the maintenance of the roads occupied by the track. But 
a also asks that the company be required to provide and maintain 

. stages, 


Little Lever.— ExrRENSIONS.— The U. D. C. has suggested 
that the tramway authorities of adjoining districts should link 
up so as to provide a through service from Bolton through 
Little Lever and on to Radcliffe. The proposal has been before 
the Bolton Tramways Committee. 


London.—CENTRAL Lonpon RarLwav.—The Minister 
of Transport has extended until July, 1921, the time under the 
Oentral London Railway Act, 1914, for the completion of the 
enlargement of the tunnels, &c. 

NEW TRAINS.—In connection with the efforts being made by 
the Metropolitan Railway Co. to give greater comfort to the 
travelling public, and to alleviate traffic congestion, a new type of 
train was on view for public inspection, at Baker Street Station, 
last week. The train consists of six coaches, and 100 more 
coaches of the same pattern are under construction. In each there 
are five swing doors on each side similar in pattern to those ueed in 
steam-driven trains. Theseating accommodation has been increased 
from 268 to 292. The seats are arranged so as to leave the 
central gangways clear, and a number of brass rails fixed to the 
seat backs take the place of the familiar straps. The train is 
also fitted with an improved device for controlling the " trip " for 
actuating the brakes in emergency, and the driver has an automatic 
"window-wiper" to enable him to have a clear view in thick 
weather. Numerous glass wind screens extending from the backs 
of seats to the roof prevent draughts, and the heating and lighting 
have also been improved. The new train will be taken into use 
forth with. 

On the North London Railway, in the New Year, some additional 
trains in the early morning and in the afternoon will run to and 
from Richmond and Kew Bridge, and there will also be improved 
services between Willesden and Acton and Broad Street. 

The Metropolitan District Railway Co is applying to Parliament 
for powers to extend the Aldgate East Station. 


North Riding.— LIGHT RAILLWAT.— The Light Railway 
Commissioners have held an inquiry, and expressed themselves in 
favour of the proposals of Sir Robert Walker and the Trustees of 
the Land Hutton Estate, for the construction of a light railway 
having a 15 in. gauge, to serve a number of villages in Flaxton 
rural area, mainly for the transport of agricultural produce. 


Surbiton.—AccipENT.—In a collision between two 
tramway cars last week, three passengers were slightly injured. 


United States.—Farr INCREASE.—Since the war, the 
New York Underground Railway Companies have been compelled 
to pay 100 per cent. more for operating, and have increased employ és’ 
wages by 103 per cent. In consequence, the 241. fares will be 
ahortly inoreased to 5d. 


TELEGRAPH AND TELEPHONE NOTES. 


Australla.— Although the Navy Department claims to 
have effected considerable improvement in the wireless service, ita 
critics state that much unnecessary expense and confusion have 
been caused by the substitution in several stations of the Marconi 
" hook-up in place of the Balsillie system originally installed. 
The Navy Department claims that this was necessary. but outside 
engineers are of opinion that the alterations were a means of 
disposing of surplus appliances from the Government workshops.— 
Age. 


Norway.— The Stavanger wireless station in Norway has 
now been opened. Communication will be held with the Annapolis 
station at Washington and the Tuckerton station near Philadelphia. 
The station will be able to trans mit 10,000 words daily; the rate 
will be Ore 90 per word. Economic Review, 


Sonth America.— An “all-American” cable between 
Montevideo and Buenos Aires was opened to traffic on Saturday. 


South Africa.— The number of telegraph offices increased 
from 1,708 to 1,738 in 1918, and the number of messages from 
6,174,888 to 6.619635. The number of telephone exchanges 
increased from 437 to 452, and the number of telephones from 
36,816 to 38,396. Trunk communication was opened during the 
year between Port Elizabeth and East London. It has been 
decided to adopt automatic working at Cape Town, Pietermaritz- 
burg, and Johannesburg.— I. and Т. Journal, 


Uruguay.— The National Council of Administration will 
shortly present a message to the Legislative Chambers asking that 
the Department of Wireless Telegraphy be authorised to contract 
for & loan of $200,000 (Uruguayan gold) from the Bank of the 
Republic, in order to carry out improvements and extensions in 
the wireless telegraphic services.— Review of the River Plate. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par ph indioates 
the issue of the ELEOTRICAL REVIEW in which the " Official 
Not ios appeared.) 


Australia.—Sypney.—January 28th. N. S. W. Govern- 


ment Railways and Tramways. One 1, 250-K w., 50-сусІе turbo- 
alternator. 

February 18th. One electrically-controlled tower clock and 
four dials, for Sydney sub-station. Chief Electrical Engineer's 
Office, 61, Hunter Street, Sydney. 

PERTH, W.A. — February 10th.  P.M.G.'s Department. 340 
accumulators (schedule W.A.647.) (December 19th.) 


Barmes.—January 20th. U. D. C. Electricity Depart- 
ment. Supply of  water-tube boilers. economisers, draught 
plant, turbo-alternators, condensers, air and circulating pumpe, 
transformers and rotary converters. (December 12th ) 


Bedwellty.— December 29th. U. D. C. Supply and erection 
of a small sub-station equipment, an і about 3,000 yd. of pole line. 
(December 19th.) 


Bootle.— January 7th. Corporation. Wiring 34 houses 
under the housing scheme. (See this issue.) 


Bradford.— January 28th. Corporation. Two electric 


battery locomotives. (See this issue.) 


Cavan.— January 12th. Electric Light & Power Co. 
Suotion gas engine and plant; alternative tender for duplicates, 
electric generator and motor booster ; alternative tender for dupli- 
cate, generator, electric storage battery, D.c. switchboard. (See 
this issue.) 


Chiie.—March 15th. Comision de Puertos, Santiago. 
Electrical machinery (power and lighting) for the Port ot Valparaiso. 
Comision de Puertos, Santiago, Chile. Copies of the specifications 
can be seen at the Chilean Legation, London, between 3 and 5 p.m. 


Dundee. — January 23rd. Corporation. Electricity 
Department. Three 750-KW. converter sets; one 300. K, ditto ; 
11,000 v., E.H.T. switchboard ; two 750-KW., D.C. control panels ; 
one 300-KW. ditto. (December 19th ) 


Govan (Glasgow). December 30:h. Clyde Navigation 
Trustees. Electrically-driven de-waterin pumps fur Nos. 1, 2 and: 
Graving Docks, Govan. W. Bridges & Co., Engineers, 3, Salters 
Hall Court, London, E. C. 4. 


Halifax.—January 5th. Electricity Department. Supply 
of stores (including lighting fittings and electrical accessories, 
cables, meters, &c.), from February 1st, 1920, to March 31st, 1921. 
(December 19th.) 


London.—ISLIN G TON. — January 28th. Electricity Com- 
mittee. Stores, including cables, meters, electric lamps, &c., for 12 


‘months. (December 19th.) 


FuLHAM. — January 13th. Electricity Committee. Manu- 
facture, delivery and laying, complete, duct, E.H.T. cable, &c., 
between the generating stations of Fulham and Hammersmith. 
(December 19th.) 


STEPNEY. — January 22d. Electricity Supply Committee. 
Two water-tube boilers, chimneys, economisers, &c., and one 
5,000 Kw. turbo-alternator, with condenser. accessories and switch - 
gear. (December 19th.) 


Manchester.—January 14th. Electricity Committee. One 
2-ton electric lorry (specification No. 23) ; one 10/185-cwt. electric 
van (specification No. 24). (See this issue.) 

December 29th. Electricity Committee. Three-phase, 6.600-volt. 
sub-station switobgear. Mr. F. E. Hughes, Secretary, Electricity 
Department, Town Hall. 


Paris.—Six kilometres, 6-conductor gntta-percha, lead- 


covered cable. Offers to M. le Directeur des S»rvioes du Depot 
Central du Matérial, 75, Boulevard, Brune, Paris. 


Rhondda. — January 5th. — U. D. C. Electricity Com- 
mittee. Steel or wood poles and the completion of overhead 
lines. (December 19th.) 


Sheffield. — January 2nd. Electric Supply Depart- 
ment. Supply and laying of віх-соге, E H.T., split-conductor 
cable (contract No. 265). (December 12th.) 


Spain.—January 25th. The Harbour Works Authori- 
ties at Alicante are inviting tenders for the supply of three 
electric cranes Particulars may be obtained from, und tenders are 
to be sent to, the Junta de Obras del Puerto, Alicante. 


Tynemouth. — January 12th. Electricity Department. 


Ten 250-K.v.A. transformers. (December 19th ) 
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CLOSED. 


London.—L.C.C. Highways Committee. Laying stone- 
ware ducta, repaving, &o., in connection with the construction of 
the new tramways from Lee Green to Eltham, and in East Hill, 
Wandsworth :— 


G. I. Anderson .. da 85 x "T £8,846 
J. Mowlem & Co., Ltd. at (reéom.) = ee 8,523 
G. P. Trentham, Ltd. 10285 
J. G. White & Co., Ltd. e 18,880 


Equipment of additional cars with traction gear. The under- 
mentioned tendera, which are the lowest received for certain portions 
of the apparatus and materials required, have been accepted :— 

Brush Electrical Engineering Co., Ltd... ae a £1,080 
A. B. C. Couplers, Ltd. (less 24%, ex a 23 1,494 
Watford:—B. of G. E.L. installation for the nurses’ 
quarters: 


J. W. Russell .. (accepted) .. £38 
Connare & Co. - en es єз 87 10s. 
Rogers & Gowlett .. "e s " 39 10s. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—At Albemarle Street, Piccadilly, W. 
At apo Lectures by Prof. W. H. Bragg, F.R.8. 
uesday, December 81st. “ What is Sound? 
Thursday, January Ist. Sound & Music.“ 
Saturday, January 8rd. Sounds of the Country.“ 
Junior Institotion of Engineers. Friday, January 2nd, 1920. At 99, Victoria 
Street, В.М. At 7.90 p.m. Lecturette on ‘‘ Automatic Electric Weighing 
Machines as used by Machine Packers,“ by Mr. V. gims. 


NOTES. 


Educational.—Speaking as chairman at the Orystal 
Palace School of Engineering recently, on the occasion of the 
award of certificates, Mr. H. E. Stilgoe, chief engineer of the 
Metropolitan Water Board and an old student of this school, told 
the students not to specialise. The great thing was to pay every 
attention to the opportunities of training, as such opportunities 
might not oome later. Men gained experience every day, but they 
did not get the chances of study later. If they attempted to 
specialise they lost & thorough grounding in all things apper- 
taining to civil engineering.— Daily Telegraph. 


The Electricity Supply Biil.—The Bill,as amended in 
Committee, was considered in the House of Lords on Friday last. 
The power given to the Electricity Commissioners by Clause 3 to 
conduct experiments for the improvement of the methods of 
electric supply ог of the utilisation of fuel wes enlarged, on the 
motion of the Lord Chancellor, by adding water power," which, 
he said, might be useful in connection with the inquiries of the 
Water Power Resources Committee. 

The Report stage was agreed to. The Bill was afterwards read 
a third time, and passed.—7Ae Times. 

On Monday the Lords’ amendments were oonsidered by the 
Commons, and the Bill was passed, the Government declaring ita 
firm intention of pressing the poetponed clauses through early 
next session. 


Electrical Workers’ Wages.—The award was issued on 
Saturday in an arbitration claim heard by the Industrial Court for 
a further war wage advance of 15s. per week for workers employed 
in the electricity undertakings in the metropolitan area, The 
Court awarded to men aged 18 and over an advance of 58. a week. 
The men concerned had already received wur advances up 28s. 6d. а 
week, and, in addition, those aged 21 and over had been granted a 
bonus on earnings of 124 per cent. in the case of time-workers, and 
7} per cent. piece- workers. 

A similar claim has been made by the Electrical Trades Union 
and other Unions for an advance of wages for electrical workers on 
railways operating in the London district. The Court awarded an 
advance of 5s. & week to men aged 18 and over. 


laquiries.— Makers of a hand-lamp of aluminium alloy, 
marked W. E. F. C. O.,“ are asked for. 


The Physical Society’s and Optical Soclety's Annual 
Exhibition.—This exhibition, which is to be held on January 7th 
and 8th, 1920, at the Imperial College of Science, South 
Kensington, will be open from 3 to 6 pm., aud from 7 to 10 p.m. 
Prof. F. J. Cheshire, C.B.E., will give a discourse on Some 
Polarisation Experiments,” at 8 p.m. on January 7th, and at 
4 p.m. on January 8th ; and Prof. A. O. Rankine, D.Sc., will give 
a discourse on The Use of Light in the Transmission and 
Reproduction of Speech," at 4 p.m. on January 7th. and at 8 p m. 
on January 8th. The lectures will be illustrated by experiments. 
Some 40 firms will be exhibiting, and there will also be certain 
experimental demonstrations. 

We understand that invitations have been given to the Insti- 
tution of Electrical Engineers the Institution of Mechanical 
Engineers, the Faraday Society, the Wireless Society of London, 
and the Róntgen Society. Admission in all cases will be by ticket 
only, and therefore members of the societies just mentioned 
(including also the Physical and Optical Societies), desiring to 
attend the exhibition should apply to the seoretary of the society 
to which they belong. Others interested shouldiapply direct to the 
Secretary of the Physical Society, National Physical Laboratory, 
Teddington, S. W. 


The Batti-Wallahs’ Soclety.— The Committee announces 
another of its informal events for Wednesday, January 7th. 
Tickets for the meal and entertainment 58. 6d., obtainable from 
Mr. A. J. Greenly, 37-38, Strand, W. C. 


Appointments Vacant. — Assistant telegraph engineer 
(£863 + £75 + 30 per cent.), for the Federated Malay States 
Government Posts and Telegraphs ; teacher of electrical engineering 
and physics (£225 to £315) for the L.C.C. School of Engineering 
and Navigation, Poplar. See our advertisement pages to-day. 


Fatallty.—A youth named R. A. Black was accidentally 
killed at Messrs. Gray's Shipyard, Pallion, Sunderland, on the 16th 
inst. He was jointing & wire when a 240-volt current was, without 
warning, suddenly turned on while he had the wire still in his 
hands. He was killed instantly. At the inquest, а youth named 
Marshal, who was working with deceased, said he was sent to 
attend to fusea near the switch which controlled the current for the 
wire where Black was working. He did not turn the switch on. 
The Coroner, after hearing other evidence, said there was no doubt 
that someone had turned on the awitch, but, apparently, he was 
not man enough to come forward. А verdict of ‘ Accidental 
death " was returned. 


À Whitley Council for London. — A Greater London 
Electrical Conference was held on Monday for the purpose of 
setting up a Greater London Arra District Council under the 
National Joint Industrial Council of the Electrical Industry. The 
chairman, Mr. C. P. Sparks, explained that the new District Council 
would take the place of the Joint Committee that had been in 
existence for 18 months, aud had done very good work. It would 
secure joint action between employers and workpeople for safe- 
guarding the industry. There would be an equel number of repre- 
sentatives of labour and of the ‘employers. A resolution was 
unanimously carried that a District Council shoald be set up for 
the Greater London area.— West minster (razette. 


Automatic Sub-stations.— The Pacific Electric Railway 
Co. has recently opened a new automatic sub-station at 
Torrance, U.S.A., which has proved very successful. The 
station is started up by & predetermined voltage drop for two 
seconds in the trolley supply, the operation taking from 30 to 
40 seconds. When the normal voltage 1s а) the rotary 
is automatically shut down within a period, which can be 
adjusted, of from 3 to 20 minutes. By means of a thermostat 
a sustained overload will stop the rotary, which starts up 
ugain when the thermostat cools down. e rotary starting 
switch cannot close until all but the pilot brushes are raised, 
and the brushes will not lower until the D.c. voltage of the 
right polarity and strength has been built up. In the case 
of wrong polarity the field is automatically reversed. The 
b. C. contactors which connect the rotary to the line cannot 
close until all the brushes are down on the commutator. 
Overheating is guarded against by thermostats placed in each 
bearing. The main D.c. connector has a relay which opens 
when the contactor has made three successive attempts to 
‘close on a short circuit or grounded line. The opening of 
this relay shuts the station down by actuating the automatic 
control circuit. 


Motor-car Control by Wireless. — Dr. A. M. Low 
delivered an interesting lecture, under the auspices of the 
Southend and District Automobile Club, at Southend, last 
week on Horrors of Motor-cars." Its leading feature was 
the demonstration for the first time of a special apparatus 
for controlling a car by means of wireless. The lecturer ex- 
plained that the cost of running would be prohibitive, except 
to Government departments, and he saw little hope of the 
system being perfected for many years to come. That system 
of transmitting power was, however, bound to come. An 
interesting section of the lecture dealt with methods of examin- 
ing moving parts of cars by means of & synchronised kine- 
matograph, eome particulars of which were given in our 
New Devices" columns some months ago. The lecturer 


. Showed by a special film the movements of different parts of 


а car engine, which method should pgove of value to designers. 


Safety First.—A chapter on * Accident Prevention and 
Safety First is contributed by Mr. G. Bellhouse to the 
annual report for 1918 of H.M. Chief Inspector of Factories, 
in which he reports that during the year 1,579 fatal cases, 
53,491 accidents due to machinery, and 105,663 non-machinery 
cases were notified. He considers that if a real reduction is 
to take place, it can be effected only by the joint effort of 
employers and workers in each individual trade and factory. 
The remedy is in a wide extension of the system of safety 
committees, which have been attended by much success in 
the cases where they have been tried. The essential feature 
of the constitution of the committees is that there shall be 
joint representation of the management and of the workers. 
The representation need not necessarily be equal, but there. 
are advantages in making it so; in particular, questions before 
the committee can be decided by a majority vote, whereas 
without it decisions can only be reached bv agreement. 
The committee should publish an account of each accident 
investigated and of the causes which led to it. Experience 
shows that the publicity so obtained is of immense educational 
value, and has a marked effect on the workers whose acci- 
dents have resulted from carelessness and negligence. It 
has also the further important duty of keeping the question 
of safety " prominently before the workpeople. 
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Institution and Lecture Notes.—Institution of Elec- 
trical Engineers.—Mr. J. Lythgoe delivered a lecture, on Deo. 15th, 
at the Armstrong College, Newcastle-on-Tyne, to the members of 
the NORTH-EASTERN CENTRE, upon Electrical Developments at 
Christchurch, New Zealand.“ Me. W. Cross, district chairman, 
was io the chair. Mr. Lythgoe referred to the proposed scheme 
for the North Island, of which the transmission lines would be 
1,421 route-miles long, and there would be 29 primary sub-stations. 
The transmission pressures were 100,000, 20,000, 10,500, and 3,000 
volts. The standard voltage alopted was 400 volts three-phase 
and 230 volta single-phase. The lecturer drew attention to the 
great value and possibilities of water power in New Zealand, and 
then proceeded to speak of the electrical undertaking which 
supplied Christchurch and the neighbouring district with energy. 
In Christchurch there were 170 miles of streets and 2.000 street 
lamps in series varying in candle-power from 100 to 1,000, at 6'6 
amperes. The growth of consumers and of load had, despite 
fluctuations. been steady from year to year, and the weekly load 
factor last year was 58 per cent. They were now preparing to 
push electrical cooking, and they were prepared to advance loans 
to consumers for ovens, &c., repayable in two years, at 6 per cent. 
They had also recently built a municipal garage for electric vehicles, 
which were becoming increasing popular, probably because motor 
spirit was dear and electrical energy was cheap. The garage was 
constructed to hold 60 cars, and before he left they had 38 in it, 
and good prospects. Their terms for charging and maintaining a 
half-ton Walker electric wagon were £40 per annum ; for a one-ton 
vehicle, £45 ; and for a five-ton one, £55. | 


Junior Institution of Engineers.—In his presidential address to 
the Midland Section on December 2nd, Prof. F. W. Burstall dealt 
with ''The Professional Status of the Engineer.” Regarding the 
position of the engineer in a civilised community as comparable 
only with the position occupied by the physician and surgeon, he 
outlined the development of the older profession of medicine, 
pointing out that the protection of the public demanded that 
Parliament should take cognisance of the training and registration 
of the medical man. and it was for this reason that at present the 
profession of medicine and surgery was а more remunerative and 
respectable one than that of engineering. He doubted whether 
eitber the knowledge or the intellectual capacity of the average 
medical man was so high as that of the average professional 
engineer, but the doctor had the great merit of being a member of 
& powerful and close corporation whose powers and duties were 
laid down by Acts of Parliament, and the conduct of his pro- 
fessional duties was watched over by & body whose duty it was to 
exact a high standard of professional conduct. It was only within 
the last 70 years that the immense importance of engineering skill 
to a civilised community had been fully realised, and the demand 
for engineers came with such rapidity as to prevent the organisa- 
tion of suitable means for training young men. To-day, however, 
the importance of highly-skilled engineering men could hardly be 
exaggerated. The difliculty was, however, to organise any such 
body as that which looked after the interests of medicine, the 
reason being that there was a very much greater number of types 
of mind required for engineering than for medicine. Without 
some attempt at auch an organisation, it was quite certain that the 
engineer would never rank as highly in the estimation of the 
general public as if he were one of an organised and disciplined 
army. In the future, all engineers would receive a scientific 
education before they entered upon the commercial and manu- 
facturing side of their profession. 16 would seem, considering the 
great responsibility of the engineer, that he would be a man held 
in high esteem, and put into positions of responsibility. Unfor- 
tunately this was not the case; this waa largely due to the fact 
that our governing classes had been almost wholly drawn from 
the public schools and the older Universities. Their studies had 
been of a literary and humanistic kind, and most of them had little 
knowledge, and no sympathy for scientific power. Another reason 
why the engineer was not more powerful, was that he was an 
isolated individual. He was not a member of a powerful corpora- 
tion such as that of medicine; he was not forced to qualify 
in his profession like the solicitor and barrister. The only method 
that would overcome these difficulties, was the formation of some 
corporation which would insist upon a standard of qualifications 
for its members, which would be cognisant of the behaviour of its 
members in professional matters, and which would lay down rules 
with regard to the remuneration which its members should 
accept; in other words, that the scientifio members of the 
engineering profession should form a Trade Union of a similar type 
to that of the medical profession. 


Barrow and District Association of Engimeers.—At a general 
meeting of the Association, on December 12th, Mr. Frank W. 
Skinner, A.M.I E.E, gave a lecture on Electric-Arc Welding." 
The first part of his paper dealt with the characteristica of arcs 
when either carbon or metal electrodes were employed, and the 
speaker said that, owing to these characteristics, it was necessary 
to provide a voltaze across the arc which would approximately 
vary in direct proportion to the current. The various means that 
were adopted to secure this were described, and the inefficiency of 
the usual method of introducing a resistance in series with the arc 
was emphasised. Mr. Skinner showed that a great increase of 
electrical efficiency could be obtained by the use of special machines 
having inverse compound-wound systems. The employment of a 
Daysohm magnetic clutch also tended to greater efficiency. The 
speaker was of the opinion that, except in special cases, covered 
electrodes producing a liquid flux were inferior to those supplying 
a gaseous flux, on account of the greater speed in welding obtain- 
able by the use of the latter type, as well as the risk of slag 
inclusions in the weld which attended the use of liquid flux. | 


The second part of the paper was devoted to comparative costs 
and strengths of welded joints, and tp the progress made in this 
direction. The lecture was illustrated by means of lantern slides. 


Edinburgh Electrical Soclety.— The third general meeting of 
this Society was held at the Philosophical Institution, Edinburgh: 
on December 10th, when a paper on The Repair and Maintenance 
of А с. and D c. Machines" was read by Mr. James Walker. of Messrs. 
Brunton, Musselburgh. The author exhibited a large number of 
lantern slides illustrating machines at various stages of repair, and 
showing some of his own devices for overcoming common defects 
and troubles met with on motors and controllers. There waa a 
good discussion, and many new members were enrolled. 


Association of Mining Electrical Engineers.—The members of 
the West of Scotland Branch recently visited the Dalmarnock 
power station. which is now nearing completion. After the visit 
a social gathering was held at the Trades House. 


Society of Engineers.—The Counoil has awarded the President s 
Gold Medal to Mr. Alfred 8. E. Ackermann, for his paper on 
" Experiments with Clay in Its Relation to Piles"; and the 
Bessemer Premier to Mr. Е. O. Bannister for his paper on Heat 
Treatment of Steel," value £5 5s. 


Bolton Engineers’ Association,.—Members have been addressed 
by Mr. Sam Bury, on "Central Electric Station Supply ~. 
Privately-Owned Plant." Mr. Bury showed that in some instances 
economy would be obtained from central station supply, but also 
pointed out that there was something to be said on behalf of 
privately-owned reciprocating engine plant. 


Society of Technical Engineers... At a meeting of the Woolwich 
Branch on December 12th, at which Dr. Crowley took the chair, 
an address was given on “The Proper Position of the Engineer 
in Industrial and Political Circles” by Mr. E. C. de Segundo. 
A.M.Inst.C.E. In his remarks from the chair, Dr. Crowley etated 
that, "in his opinion, engineers should take a keen interest in 
political problems, and do all in their power to educate those 
subordinate to them in the duties of citizenship and the necessity 
for increased productivity in the industry. This was oneof the 
objecta for which the Society of Technical Engineers was founded, 
and was just as important as the improvement of the engineer's 
status, which should be accomplished by legitimate means." 


Plant Life,— he Bose Research Institute, at Calcutta, 
of which Sir Jagadis Chandra Bose is director and founder, was 
dedicated to the nation in November, 1917. As far as accom- 
modation will permit, ita facilities are available to workers of all 
countries. The Institute includes an experimental station at 
Sijberea, on the Ganges, and the research station, Glen Eden, at 
Darjeeling. Here, as at Calcutta, are carried on investigations 
aiming at the discovery of the laws of growth of planta. Sir 
Jagadis's investigations into living plant life, some of which he 
demonstrated at the India Office on December 16th, have estab- 
lished remarkable similarities in plant and in human life. Indeed, 
plants have been shown to possess a wider range of sensibility than 
human beings. The latter are unable to perceive signals through 
space, but Sir Jagadis has been successful in making the plant 
itself record the message received through wireless signalling. 
One experiment consisted in placing a leaf picked from a pot 
plant of celamen on the magnetic needle of the crescoyraph. 
one of Sir Jagadis’s own inventions. From the mirror attached to 
the needle a spot of light appeared at once on the screen, and 
moved backwards and forwards across the latter at the rate of 
10 ft. in 12 seconds. The actual rate of the plant's pulsation was 
100,000th part of an inch per second. When the leaf waa 
stimulated with an electric current the pulsations and the spot of 
light were quickened. There is nothing іп the animal which has 
not been forestalled in the plant," said the lecturer. “When a 
plant is placed in unhappy conditions, as in & bath of hot water, 
the time comes when it struggles and dies, and ita struggles are the 
хате ag іп the animal." 


The I. E. E. Wiring Rules.— The Council of the Insti- 


tution of Electrical Engineers has approved the following recom - 
mendat ion of the Wiring Rules Committee :— 

‘That Wiring Rule 39 be amended to read as follows :— 

"39. Except for wiring fittings, the cross-sectional area 
(Table, Col. 2) of any copper conductor must not be less than 
0'0015 вд. in. (1/044 in.) The cross-sectional area of fittings 
wires must not be leas than 0°0010 sq. in. (1/'036 in.)." 

The matter is one of importance in view of the introduction of 
the new standard sizes, and the question has been raised in 
correspondence with the Institution and in the Press. 

A complete revision of the Wiring Rules is in hand, and the 
Committee will be glad to receive suggestions (in the form of 
specific amendments) for consideration during the revision. 
Suggestions should be addressed to the Secretary of the Institution, 
1, Albemarle Street, London, W.1. Many valuable suggestions 
have already been received. 


Coal Rebate.—A committee, consisting of Mr. Roger T. 
Smith, President I.E.E. (chairman), and representatives of The 
Incorporated Municipal Electrical Association, The Incorporated 
Association of Electric Power Companies, The Conference of Chief 
Officials of London Electric Supply Companies, and The Provincial 
Electric Supply Committee of the United Kingdom, has had 
several interviews with the Coal Controller, and has drawn up a 
memorandum to show how the reduction to be msde to electricity 
consumers to correspond with the 10s. reduction in the price of 
coal is to be carried out. A number of meetings have been held. 
It is hoped that the memorandum will be available for distrioation 
to the various electricity supply undertakings immediately after 
the Christmas holidays. 
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Christmas at St. George's Hall.— In his Yul-tide 
holiday programme at St. George's Hall, Langham Place, 
Mr. Nevil Maskelyne gives a place to an electrical display 
by N, the Unknown," who, among other achievements, 
manufactures ozone, and, with the aid of an imposing display 
of electrical apparatus, passes current at a pressure said to 
be 24 million. volts through the body of a lady, lights cigar- 
ettes from а teaspoon placed on her tongue, and performs 
other spectacular. experuuents familiar to workers with high- 
frequency currents. Mr. Sivori Levey is present with his 
musical inerrymiakers ‘The Smilers,” and Mr. Oswald 
Williams performs new magical experiments. 


Stalybridge Electricity Supply.—A serious position has 
arisen owing to а dispute with the shift enyineers at the 
electric generating station of the Stalybridge, Hyde, Mossley, 
and Dukinfield Tramways and Electricity Board. Less than 
a dozen nien are concerned in the dispute, which is under- 
stood to have arisen over an application for an advance in 
wages Which the men made in October last. This the Generat- 
inj Station Committe: agreed to, but the men are now asking 
that the advance should come into operation as from February 
or March last, as was done in the case of electrical engineers 
in the employ of London companies. The committee has offered 
to go to arbitration on the matter, but this the men will not 
accept, and they have resigned, with the result that the supply 
to mulls, &., has been greatly curtailed. 

As we go to press we have received from Mr. W. Arthur 
Jones, A. M. I. E. E., general secretary of the Electrical Power 
engineers’ Association, the following communication :— 

Мау [E be allowed the hospitality of your columns to refer 
to the statements published by Mr. R. Blackmore, engineer- 
in-chief to the Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board. upon the causes of the 
present failure of the above supply, and to correct some of 
the inaccuracies contained therein. 

Mr. Blackmore states that the interruption has been caused 
by the resignations of the shift engineers owing to differences 
on the question of wages. Whilst this is one of the differences, 
it is not the only one, neither is it the cause of the present 
trouble. It is, however, as a contributory factor, a matter 
upon which both sides should be heard. 

The Electrical Power Engineers' Association in October, 
1918, made a claim upon all electricity supply undertakings 
in the United Kingdom for certain increases in salary. After 
negotiations with the Standing Conference of Electricity 
Supply Associations—the then only national body representing 
employers in the electricity supply industry—the claim was, 
on the advice of the Ministry of Labour, referred to arbitra- 
tion. The Ministry of Labour further supported this advice 
by recommending all undertakings to agree to arbitration. 
The Stalybridge undertaking, of which Mr. Blackmore is chief 
engineer, did not act upon the advice given by the Ministry 
of Labour. 

The result of the arbitration was to give the Association 
all that it asked for, thus indicating the reasonableness of the 
claim made. 

The Stalybridge Joint Board paid to the emplovés concerned 
certain increases under this award, but owing to the method 
adopted by the Board, such increases were not in accordance 
with the terms of the award. 

We have since May last endeavoured to get from Mr. Black- 
more some satisfaction upon this matter, but without success; 
as a consequence the aia of the Ministry of Labour has been 
invoked to settle by arbitration. Mr. Blackmore will only 
consent to this procedure if other matters which are not con- 
nected with this question are also referred to arbitration. 
To this the employés concerned will not assent. and after 


examination of all the circumstances, this Association has- 


agreed to this decision. 

These other matters relate to the conditions of employment 
of staff engineers at Stalybridge, and we say, without fear 
of contradiction, that such conditions are without parallel in 
the United Kingdom. Stalybridge as a generating station is 
considerably above the average size, yet the amount of-assist- 
ance given to the shift engineers is far less than is usuallv 
provided in a station of half the capacity. The engineers at 
Stalybridge are paid by the hour, and during periods of sick- 
ness their salary is stopped, although the other engineers 
have to work extra time to carry out the necessary duties. 
During 1918 the excessive overtime that had to he worked hv 
the shift engineers to obtain their holidays caused each 
of them to be laid up for certain periods. In June. 1919. 
these engineers desired to prevent a repetition of this, and 
requested Mr. Blackmore to provide extra assistance. Mr. 
Blackmore's reply was that if any engineer is not of mf- 
ciently robust health to carry out his duties properlv, T shall 
he pleased to release him from further duty if he will send 
in his resignation.” | 

The engineers at Stalybridge have taken this advice. Thev 


ы 


have been unable, either through their own efforts or by the 


aid of this Association to secure a change in these conditions. 
and so they have been compelled to resign their positions, 
rather than prejudice their health and prospects bv remaining. 
We. as an association, have investigated this matter, and. are 


recommending all our members not to accept any post at. 


Stalybridge under the present conditions. 
- Mr: Blackmore ‘suggests that he is willing to arbitrate upon 
this matter. his 18 something: Hitherto our correspondence 


3 


with Mr. Blackmore has been notable for the curt nature of 
his replies, and the lack of any indication of a willingness to 
negotiate upon the matters raised. We cannot agree to arbi- 
trate upon this matter until Mr. Blackmore, or more properly 
the Joint Board, makes some proposal upon the matter at 
issue, so that the arbitrator can adjudicate. We have had 
no proposals from Mr. Blackmore, neither has there been any 
conference between Mr. Blackmore and the officials of this 
Association. | | 

In conclusion, may I point out that eight engineers are 
affected by this dispute. These engineers resigned their posi- 
tions 1n accordance with the terms of their engagement; five 
men gave l4 days' notice, and three men gave seven days' 
notice. Your readers wil appreciate that there is nothing 
of the nature of a“ lightning strike in connection with this 
dispute, and further, that the inanagement had ample warning 
of what was likely to happen. 

The sole cause of the present trouble is the irreconcilable 
attitude displayed bv the engineer-in-chief, but the responsi- 
bility must also be shared by the Joint Board, who, as owners 
of the undertaking, do not appear to have realised their 
responsibilities. We suggest that the Joint Board should 
assert their authority to settle this dispute, so that the great 
loss to the community now in operation may be discontinued. 
—W. ARTHUR JONES. 


The Training of Ex-service Men.— The receipt of appli- 
cations for training under the training grants scheme for higher 
education and training of ex-officers and men of similar educa- 
tional qualifications will be closed as follows: Applicants who 
were demobilised before October Ist last inust lodge their 
applications on or before December 31st next. Applicants de- 
mobilised on or after October Ist last must lodge their appli- 
cations within three months of deniobilisation, and in any case 
not later than June 30th, 1920. These date limits will apply 
to the higher Government training grants scheme as adminis 
tered by the Appointments Department of the Ministrv of 
Labour. the Educational Departments of England, Scotland, 
and Ireland, and the Boards of Agriculture.— Daily Telegraph. 

Secret Telephony.— A note on the above subject was con- 
tributed by Mr. E. Poirson to the French Academv of Sciences 
in July last. If in a telephone circuit periodic interruptions 
are set up of equal duration to those of the non-interruptions. 
the change in the voice no longer takes place above 9,000 
intertuptions per second. The shorter the period of interrup- 
tion, the less the voice is altered. If the current is reversed 
with а commutator, the spoken word becomes incomprehen- 
sible; but becomes intelligible again when the current is com- 
mutated simultaneously in both stations. It is only necessary 
to effect synchronisu between tbe reversing and rectifving 
gear. These conditions are satisfied in the crvptoform which 
is used for secret telephony. and which has been elaborated at 
the laboratories of the ''Radiotélégraphie Militaire.’’—Tech- 
nical Review. 


Tight -joint Electric Welding.—Thomas E. Murray. 
Junr., of Brooklyn, N.Y., claims in two recently granted 
patents, important improvements in electric welding.  Elec- 
trically-welded joints possessing a strength equal to that of 
the integral mass of the same material of like cross-sectional 
area.can, he claims, be produced bv subjecting the bodies to 
be welded to a current of a very high ampere strength for a 
very short time. For small areas a current of about 5,000 
amperes is used. The duration of this large current should 
be about one second for an area of 5 sq. in., and from two 
to three seconds for an area of 10 sq. in. To insure a good 
weld, all that 1s necessary is to increase the strensth of the 
current until perfect union is effected.—Technical Review. 


. Wireless Telegraphy.—The theory and use of wireless 
direction-finding apparatus is considered by Capt. A. S. 
Blatterman, U.S. Arinv, in an important paper printed in the 
Journal of the Franklin Institute. In 1917 and 1918 an in- 
vestigation was carried out in the U.S. wireless laboratories to 
determine the most efficlent shape of coll to receive signals 
directly which are sometimes heard when the antenna is dis- 
connected from the apparatus. Ап investigation was also 
made of the most efficient shape of coil for direction finding, 
as the loudness of the signals varies with the position of the 


coil. Elementary theory would indicate that the coil would 


be more effective the larger its cross section and the greater its 
time constant. Further, it would appear that the loudness of 
the signals was inversely proportional to the square of the 
wave length. This. however, is not the case. The experi- 
ments recorded in this paper prove that there is a certain sizo 
of coil which gives the best results for a given wave-length. 
This was traced to the fact that the resistance of the coil varies 
with the wave-length. For very long wave-lengths the resist- 
ance has its ordinary value. As the wave-length is shortened, 
and, therefore. as the frequency is increased. the resistance in- 
creases slowly until it 1s two or three times its ordinary value, 
and it then increases with great rapidity. This effect makes 
the reception bad at high frequencies. There is, therefore, a 
certain sized coil which produces the best effects. The results 
of the experiments described prove this conclusively. A thor- 
ough investigation was also made of the directional characteris- 
tica. of this tvpe of receiver, and many curious properties 
depending on its height above the ground were discovered. 
Using a properly constructed coil in an ordinary room and a 
seven-stage amplifier, the signals issued by all the high-power 
European stations could easily be heard. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials. —After an animated 
discussion by the Blackburn Committee on the question of the 
salary of the electrical engineer, Ми. P. P. WHEELWRIGHT, a 
recommendation to the Council to increase the salary from £800 
to £1,000 a year was carried by a majority of one. 

MB. G. C. MILNES, manager of the Lancaster Corporation elec- 
tricity undertaking, has had his salary increased to £500, but will 
not devote any time to the tramways after February. 

Southampton T.C. has appointed Мв. J. BRIERLEY, traffic super- 
intendent of the Rhondda Valley Tramways, as tramway traffic 
manager at a salary of £300 a year. 

On Saturday, December 13th, Mr. H. J. DEAN, A.M.I.E.E, 
district mains engineer, was presented with a silver stop watch 
and an oak biscuit barrel by Mr. E. Cross, the engineer and general 
manager, on behalf of the staff and workmen of the Rotherham 
Corporation Electricity Department, on his leaving the Department 
to commence business as an electrical and mechanical engineer in 
Rotherham. 

Мв. A. Fopz has resigned his position as engineer-in-charge 
with the Trafford Power & Light Supply Co., Ltd., Trafford Park, 
to take up a post on the staff of the Metropolitan-Vickers Elec- 
trical Co., Ltd.. Trafford Park. 

General.— The Tımes states that COLONEL SIR ANDREW M. J. 
OGILVIE, K. B. E., C. B., R. E., Joint Second Secretary of the Post 
Office since 1914, will retire from his official duties at the end of 
the month. He has been concerned chiefly with the work of the 
telephone and telegraph services. He took a prominent part in 
the arbitration on the transfer of the National Telephone Com- 
pany's system to the Post Office in 1911. In addition to his Post 
Office appointment, Sir Andrew was made Director of Army Signals 
(Home Defence) in 1914, and during the war he was largely 
occupied in arranging for the provision of telephonic and tele- 
graphic communications for the Forces in Great Britain, including 
anti-aircraft defence lines and air raid warnings. He also arranged 
for the Post Office to supply telegraph and telephone stores for the 
Army Signal Service of all the forces oversea. 

The Times understands that Mr. GRANT ROBERTSON, of All 
Soul's College, Oxford, is to be appointed Principal of Birmingham 
University in succession to Sir Oliver Lodge, resigned. 

The Morning Post says that Prof. RONTGEN, the discoverer of the 
X-rays, who is 75, is resigning from his post as lecturer at Munich 
University and as Director of the Physical Institute. 

Mr. C. SYLVESTER, A. M. I. E. E., A. M. I. M. E. of Coventry, sails on 
January 5th to take up an appointment as chief electrical engineer 
to the Jamaica Times, Ltd., Jamaica, British West Ind ies. 

It is announced that SIR HENRY BABINGTON SMITH has been 
elected a director of the British Trade Corporation, and has been 
appointed deputy-governor. 

ALDERMAN WM. THOMPSON has resigned the chairmanship of 
Blackburn Electricity and Tramways Committee after 25 years’ 
presidency. He is 85 years of are. 

Mr. H. GORDON WRIGHT, Secretary with the Edinburgh Cor- 
poration Electricity Supply Department (and chairman of the 
Scottish Division of the Electricity Supply Commercial Association), 
was ou Saturday presented with a case of zold-mounted pipes by 
the Clerical Staff of the Electricity Department, on the occasion 
of his leaving to take up a responsible position abroad. 


Obituary. — The interment of the late Мв. Wm. 
CONNER, elder son of Mr. James Conner, O.B.E., general works 
manager of Messrs. Dick, Kerr & Co.'s Works at Preston, was 
attended by Mr. W. Rutherford, joint managing director, along 
with Mr. O. T. Gibb and other representatives from the Kilmarnock 
Works, the Manchester office, and members of the Preston staff 
and employés.  Wreaths were sent by the shop foremen, shop 
ste wards, and employés connected with Dick, Kerr's Works, as well 
as from other works’ staffs. 

Mr. J. HARTLEY WICKSTEED.—The death took place at Leeds, 
on December 16th, of Mr. J. Hartley Wicksteed, chairman of the 
firm of Joshua Buckton & Co., Ltd., engineers and tool makers, 
Leeds. He waa the president of the Association of Yorkshire 
Students of the Institution of Civil Engineers in 1905, and two 
years previous!y was alao president of the Institution of Mechanical 
Engineers when it met in Leeds. 


Will.—The late Мв. F. A. BEVAN, the banker, who was 


chairman of the Anglo-American Telegraph Co., and a director of 
the Eastern Extension, &c., Telegraph Co., left £410,879 gross and 
£315,061 net personalty. 


NEW COMPANIES REGISTERED. 
Engineering Employment Bureau. Ltd. (161,570). —Pri- 


vate company. gistered December 12th. Capital. £5,000 in EI shares. To 
take over the business carried on at 234, Strand, W.C., as the '' Engineerin 
and Commercial Employment Bureau." The subscribers (cach with one share 
are: A. E. Whitehead, 24, The Drive, Walthamstow, E.17, superintendent of 
labour; W. A. Willmott, 114, Holmleigh Road, Stamfor Hill, works 
manager; R S. Pearce, 7, Sedgeford Road, Shepherd's Bush. W.. labour 
superintendent; W. Sheriff, 8, The Promenade, Palmers Green. N.. engineer. 
The first directors are: F. J. West and P. Morris (both permanent) and A. F. 
Whitehead, W. A. Willmott, R. S Pearce, W. Sheriff. and A. E. Flackfield, 
Registered office: 234, Strand, W.C. 


Premier Electric Weldin Co. (Newcastle), Ltd. 
(161,602).—Private company. Registered December 12th. Capital, £60,000 in 
£l shares. To carry on the business of welders of metals and other sub- 
stances by electrical, oxy-acetylene or other process, marine, electrical and 
general engineers, ship builders and repairers, &c. The subscribers (each 
with one share) are: Capt. J. G. de O. Coke, R.N., Bank Buildings, St- 
James’ Street, S. M.; A. L. Haggerty, Bank Buildings, St. James’ Street, 
S. W. The subscribers are to appoint the first directors. Solicitors: Вігсһ «п 
& Co., 46, Parliament Street, S.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 
Splitdorf Electrical Co. of London, Ltd.—Satisfaction re- 


Kistered October 31st, 1919, to the extent of £5,000. of charge for £15,000, 
registered October 11th, 1919. 


CITY NOTES. 


At the annual meeting, held on Thurs- 

India Rubber, day last week, at the offices, 106, Cannon 
Gutta Percha & Street, E. C., Major Leonard Darwin said it 
relegraph would be seen that the board had been 
Works vo., Ltd, able not only to provide an ample reserve 
against excess profits duty and income tax, 

but also to add about £10,000 to the carry forward, which 
now stood at just over £100,000. That was not at all an 
unsatisfactory position considering that the year in question, 
with the exception of the first six weeks, was one of transi- 
tion from war work to peace work. Last year he touched 
on the difficulties that lay before them in that transition 
period. Those of their home competitors who did less war 
work than themselves—nearly 95 per cent. of their work 
was war work—had been able to establish themselves in their 
home markets, while neutral countries had reaped a similar 
advantage in their foreign markets. To take only one, 
though a very important, part of their output in peace time, 
they had practically to sacrifice their motor and cycle trade 
in order to turn out the very large number of aeroplane 
wheels and tires which were required of tbem. They made 
exhaustive experiments at their own expense with the view 
of producing the types of wheels and tires best suited for 
aeroplanes, and to withstand the various shocks, strains, aod 
conditions to which they were subjected. They anticipated 
the numbers required, which would not otherwi-e have been 
supplied in the necessary quantities, nor by the time they 
were wanted, and they ended by fitting wheels and tires 
according to the designs they had perfected. to practically 
every aeroplane manufactured in this country. As а proot 
of the satisfaction given by those designs, he might mention 
that they were being considered by the American Govern- 
ment as the standards for their machines. That was a great 
success for their designing and engineering staffs, but tbe 
greater the success the more difficult was the position in 
which they found themselves at the cessation of hostilities. 
After devoting so much tine and material to increasing the 
output, and at the very height of their production, orders 
from the Government suddenly ceased, and the numbers 
required weekly dropped to a fortieth part of the war demand. 
Aeroplane tire machinery lay idle, and their motor and evcle 
tire plant had to be restored to its pre-war efficiency. He 
said at the last general meeting that the period of recon- 
struction which lay before them gave rise to no little anxietv, 
and that the results of the year might well prove disappoint- 
ing. He thought it was satisfactory to have passed througn 
the ordeal as well as they had done. Of course, their ditt- 
culties were not over yet. The war and after-war conditions 
had had the effect of advancing prices of labour. and, gener- 
ally speaking, of all materials, by a very considerable per- 
centage, und there was no indication at present how long 
such а condition was likely to last. At the present time, com- 
pared with pre-war prices, coal had advanced nearly 200 per 
cent., cotton (of which they were large users) 350 per cent.. 
and other materials (with the exception of rubber) in some- 
what similar proportions. New machinery, tools and appli— 
ances, and the cost of repairs and maintenance of plant. had 
advanced 150 per cent., and building, as shown by their Burton 
works, might be taken to have advanced 200 per cent. in 
cost. Added to that. the average weekly earnings of the 
workers, both male and female, had advanced by approxi- 
mately 100 per cent., and that notwithstanding that the 
working hours in the factory had been reduced. from 598 
to 47 per week. Those greatly increased costs would shortly 


involve the raising of fresh capital. and the question was | 


now engaging the attention of the directors. In France. in 
spite of the difficulties arising out of the labour unrest. added 
to the high price of coal on the Continent, and. indeed. ‘the 
difficulty of getting coal st anv price. their Persan works 
had had a satisfactory vear. und the small factory in Toulouse 
was proving a good investment Their foreten branches had 
also done well. although thev had heen hampered bw their 
inability to turn ont all the goods for whieh thev asked 
There was one other matter connected with the past histerv 
of the companv to which he wished to allude. Since the 
war began he bad ор more than one occasion said that ther 
had been doing work for the French Government, but ne 
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gave no details. Early in the war they were employed in 
ulverting the German Emden-Teneriffe cable into St. Nazaire, 
and in making several repairs to French Government cables; 
dangerous work which ended inore than two years afterwards 
with the sinking of their ship and the accompanying French 
Inan-of-war in Funchal Harbour, Madeira, by а German 
submarine. Far the most important work accomplished by 
the Dacia, under the supervision ot submarine cable engineers, 
Mr. Crawford and Mi. Hobinson suceessively, was the diver- 
sion of the rest of the German Emden-Tleneriffe cable so as 
to connect Brest with Casablanca, 1n Morocco, and the diver- 
sion of the German ‘leneritte-Monrovia cable so as to connect 
Morocco with Senegal. Ihe Finden-1eneriffe cable was first 
cut off Brest, a length picked up and relaid into Brest. ‘lhe 
same operation on а larger scale was then performed off 
Casablanca, with the result that after the necessary con- 
nections had been made, this second portion of the German 
Emden-Tenerifle cable was converted into a French Brest- 
Casablanca cable. Similar work was carried out on the 
German ‘leneriffe-Monrovia cable, thus extending the French 
cable from Casablanca to Dakar in Senegal. Their cable 
engineers, Mr. Crawford and Mr. Robinson, after fully con- 
sidering the difficulties, held that those were possible opera- 
tions; there were no signs that any other English expert, 
whether governmental or in private employment, shared in 
this view; whilst the electrical advisers to the French. Govern- 
ment declared the scheme to be impracticable owing to the 
depth in which the cable lay. Imagine fishing for a cable 
in pitch darkness—not that any light at the bottom could have 
made matters easier—the cable lying about as far below the 
ship as was the Tower of London from Buckingham Palace; 
unagine trying to cut the cable in these circumstances in 
the hope of being able to haul up one of the two ends thus 
set free, to the surface; imagine pulling it up vertically 
through these nearly three miles of water, then steaming 
away whilst continuing to drag up the cable from the bottom, 
coiling it up on board without any kinks or unperceived 
injuries, and finally relaying it exactly where required; 
imagine all this, and scepticisin as to the possibility of success 
became more than excusable. If their information was cor- 
rect, that remarkable performance was absolutely unique 
in the history of submarine cable enterprise, and that 
whether they looked to the length of the cable lifted, 1,900 
miles, or to the average depth of the water in which it lay. 
'Their staff without exception worked splendidly, but the chief 
credit for the success must be awarded to their managing 
director, Mr. C. H. Gray. Не conceived the scheme and 
advised the board to take the risks involved; he persuaded 
the French Governinent to neglect the doubts expressed by 
their expert advisers; and he inspired all hands with the 
zeal essential for such a feat. He was glad to say that the 
position was fully realised by the French Government, for the 
Foreign Office had recently transmitted to Mr. Gray the Cross 
of Chevalier of the Legion of Honour, which had been 
awarded to him bv the President of the French Republic for 
Services during the war. He knew they would all join with 
hin in giving Mr. Gray their hearty congratulations. 

Mr. C. H. Gray, in seconding the motion, said he wished 
to thank the chairman for his kindly references to the work 
done by the staff. 

Replying to a number of questions, the CHAIRMAN said that 
as vet the board had not decided anything with regard to the 
proposed issue of further capital. The £500,000 reserve fund 
was entirely invested in their own works, and there was no 
cash to spare, so there was no possibility of their issuing 
bonus shares, as that would only involve the issue of still 
further capital. | 

The report was adopted. and a cordial vote of thanks was 
accorded the chairman, directors and staff for their services. 


Sir J. Denison Pender, presiding at the 

Western Tele- meeting on December 17th, after referring 
graph Co., to the ‘increased revenue, said that al- 
td. though in the report £450,000 had been 
transferred to the general reserve fund, it 

had been debited with £600,000 being part of the cost of the 
manufacture and installation of new cables. That £600,000 
was only a portion of the amount involved by their pro- 
gramme. Since the last mecting they had made an agree- 
ment with the Western Union Cable Co. whereby 
that company would join the Western company’s new 
cable from Brazil at the Island of Barbados with a 
cable from Florida, thus forming the shortest and most 
direct communication between the River Plate. Brazil, and 
the United States. These cables would be of sufficient power, 
and be equipped with a system of working to enable these 
two companies to deal with even a far larger volume of traffic 
than was contemplated to develop for some considerable time, 
thus providing the nations of South and North America with 
a service which.had become a commercial necessity in these 
times. The new cable between the Island of Ascension and 
Rio de Janeiro was successfully laid in September last. and 
had somewhat relieved the difficulties experienced through the 
interruption of the original cabl@ to Brazil, nearly 23 years 
ago. It was impossible to arrange the manufacture of the 
necessarr cable to lay the new and to repair the old 
line, and the former was considered of much greater import- 
ance, and therefore was carried out first. They had put on 
order 1,000 nautical miles of cable to renew partially this old 
line, but would not he able to obtain delivery and charter а 


suitable vessel to carry out the work until later, the demand 
for cables elsewhere being now so great. The threatened 
competition would come into force within the next few 
months, when rival cables would be laid by the Central and 
South American Co. between Rio de Janeiro and Santos and 
Uruguay. Before the war they had just commenced to renew 
certain of the original cables along the Brazilian coast. This 
policy had necessarily been suspended for the last five years, 
as owing to the difficulty in acquiring cable, and the great 
risk of transport, which was also most dithcult to secure, 1t 
was absolutely essential to conserve their stocks of cable at 
the foreign stations. These renewals were now more neces- 
sary than ever, and would be effected as soon as circumstances 
permitted by their own cable ships stationed on the coast. The 
company was the holder of all the preference shares and 93 
per cent. of the ordinary shares of the West Coast of America 
Co. which owned a single line of cables along the Chilean and 
Peruvian coasts as far as Lima, and which company was con- 


- nected to their system on the East Coast by land lines over 


the Andes from Valparaiso to Buenos Aires. Although the 
total cable capacity of that company and the Western Co.'s 
competitors, the Central and South American Co. on that 
coast was ample for all requirements, the competition waa 
such that he must foreshadow the necessity *in the interests 
of the West Coast Co. and the. Western Co. of considerable 
expenditure, not only in strengthening the existing communi- 
cations, but in extending the cables farther north. A further 
£1,500,000 would be expended in the near future, apart from 
the cost of extensions on the Chilean and Peruvian coasts. 
The original cables had been submerged for many years, and 
it was certain that heavy renewals would have to be effected 
sooner or later. 


Aron Electricity Meter, Ltd.—Mr. H. Kahn presided at 
the annual meeting, on December 19th, owing to the absence 
of Sir James Pender abroad for reasons of health. The chair- 
шап mentioned that Mr. Н. Hirst was also away on the 
Continent on business, partly connected with this company's 
allairs. He had hoped that Mr. Hirst would have been back 
in tune to give definite information respecting their continen- 
tal interests. Their chief assets consisted of the factories in 
Schweidnitz and Charlottenberg, which were incorporated into 
a German company in which the Aron Co. held all the shares. 
Those shares were sold after the outbreak of war by the 
German Public Trustee to German subjects. Their claim on 
the British Government for their book value plus goodwill 
had not yet been adjudicated upon. The company also had 
a factory in Vienna similarly constituted; that company also 
ran the Hungarian branch at Budapest, which, after having 
been in Soviet Government hands, was now working again 
under its own administration. The French company was 
being liquidated as there were no prospects of it ever be- 
coming a valuable asset. 'The Belgian branch, whose shares 
were held by the French company, had had most of ita 
realisable assets confiscated by the Germans, and a case had 
been lodged with the French Government. The Italian 
branch shares were held by the German company. Possibly 
some arrangement might be made for it to be worked for 
the benefit of the English company. The Madrid branch, 
which had also been directly managed by the German com- 
pany, would also have to be adjusted when the settlement 
was made. The English factory had made sufficient profits 
to pay interest on debentures and unsecured loan, and head 
office expenses. The chairman thought that the current year 
would yield even better results than during the last few 
years. The future of the company was dependent upon the 
result of the adjudication of their claims against the British 
Government for the loss of their German assets. The report 
was adopted. 


, Cape Electric Tramways, Ltd.—Mr. L. Breitmeyer рге- 
sided at the annual meeting in London on December 17th. 
He said that the Cape Town and Port Elizabeth systems com- 
bined showed an increase of 1,548,811 passengers, and £37,653 
1n traffic receipts. They had had an unexpectedly good season 
and the systems had been worked to the full extent of their 
respective capacities. But for the influenza epidemic the 
receipts would have been stil higher. The demands for 
higher wages were satisfied by an adjustment of fares. There 
was no prospect of relief, under the existing world-wide 
economic conditions, in regard to the advanced prices which 
had to be paid for all supplies and materials required for 
operation and maintenance. 'To meet the traffic requirements 
it had been necessary to order additional cars. The company 
had heavy burdens put upon it from all sides, and the only 
means available to meet them was to advance fares. 

Marconi International Marine Communication Co., Ltd.— 
The directors announce an interim dividend of 5 per gent., 
equal to ls. per share, less income tax. on account of the 
current year. 

Marconi's Wireless Telegraph Co., Ltd.—The directors 
announce. à dividend of 7 per cent., less income tax, upon the 


7 per cent. cumulative participating preference shares, and 
an interim dividend of 10 per cent., less income tax, upon the 


ordinary shares, on account of the year ending December 3/16. 
1919. It is with a view to the more equal distribution of the 
dividend on the ordinary shares that the board have decided 
to increase the interim dividend from 5 per cent. to 10 per 
cent. je 
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French Companies.—7e Compagnie Breguet reports net 
profits of 4,507,000 fr. for 1918-19 as compared with 4,184,000 
tr. in the previous year. A dividend of 50 fr. per share has 
been declared, being the same rate ах in 1917-16. 

The Société d'Llectricité de Paris, after making provision for 
depreciation, reports net profits of 2,545,000 fr. in 1918-19, as 
against 2,537.00 fr. in the previous twelve months. The 
directors recolumended a dividend of 20 fr. per share as in 
the preceding year. 

The accounts of the Compagnie Générale d' Electricité show 
gross prolits of 0,725,000 fr. for 1915-19 or 1,700,000 fr. in 
excess of those realised in the preceding year. After making 
provision for depreciation and meeting the financial charges, 
the net profits are returned at 6,555,000 fr. as compared with 
4,521,000 fr. in 1017-15. it is proposed to pay а dividend of 
9U fr. per share, being the same rate as in the previous year. 

The report of the Société Industrielle des Téléphones, which 
deals with the year 1918-19, states that the cessation of hos- 
tilities released for peace production the plant which had been 
employed for the purpose of the national defence, and the 
orders for private industry then afforded compensation for the 
stoppage of Government orders. But the profits for the whole 
vear were reduced by a general strike for a month, the sudden 
increase in wages, the difliculties met with in obtaining raw 
materials, the transport troubles, the supply of inferior coal, 
and the decline in the ейісіепсу of the workmen. The State 
authorities, who had consented to a depreciation provision cf 
2.500,000 fr. for 1916-17, refused to allow more than 1,000.00 
fr. for 1917-18, and the sum of 2,500, 000 fr. voted for this 
purpose in 1917-18 had consequently been placed to @ suspense 
depreciation account. Tbe accounts for 1915-19, after allocat- 
ing 1,500.000 fr. to depreciation, show net profits of 3,525,000 
frs., which sum has permitted of the payment of a dividend at 
the rate of 35 fr. per share. 


Canadian General Electric Co.— The Financial Times 
states that this company is making an Issue of 10,000 common 


shares of $100 each to be offered to holders of common stock. 


The shares are offered at £23 per share to English stock- 
holders. 

Eastern Extension, Australasia and China Telegraph 
Co., Ltd.—Interim dividend for the three months ended 
September 30th, 1919, of 3s. per share, free of tax. 

Eastern Telegraph Co., Ltd.—Third quarterly interim 
dividend 14 per cent. on the ordinary stock, free of tax. 

Manila Electric Railroad & Lightiog Corporation. —Divi- 
dend of 1} per cent. for the quarter ending December 31st, 
1919, on the common stock. 

Telegraph Meetings.—We are obliged to hold over until 
next week our references to the meetings of the Eastern and 
Eastern Extension Telegraph Companies, 


Leen emer ese Aa nn sa 
— Ow” 


STOCKS AND SHARES. 


Monbay EVENING. 
During the three days that precede Christinas, it stunds to 


reason that there is not much interest taken by tbe public 
in Stock Exchange securities. Куеп the most conscientiously- 
ininded writer may feel himself excused from lengthy financial 
lucubrations at this season of the year. Add to the Christinas 
tecling a most inappropriate whiff of ''tlu.," and the grave 
ain of writing an apology 1n а preface may possibly be par- 
doned for this occasion. only. О 

Electric lighting shares аге disappointingly unmoved by the 
result of the action of the House of Lords for giving the 
quietus to the Governtnent Bill of 1919. It is not supposed 
that anything approaching Its revival will be seen in this 
country until а Labour Party comes into power. It may be 
that the fear of an early General Election, with its pronounced 
possibilities of Labour sweeping the polls, exerts a heavy 
effect, for otherwise the way would appear to be open to a 
fairly all-round advance, owing to the returns which the 
leading shares oller at their present prices. We have seen 
a few inquiries come into the market, and should these 
materialise into definite orders, they should not take long to 
give the market à very different aspect from that prevailing 
now. Just at present it must be confessed that interest is 
more academic than practical. 

The case of the manufacturing companies is piquant. Their 


quotations have recently been run up ewing to the contention, 


that the proposed District Boards would be more or less 
ablifed to take over existing -manufacturers as nuclei, or 
centres, for the business of supplying the public with cheap 
electric power. Prices are wel maintained as a whole. 
although the District Boards are not to be. Underwnters 
have been left with a good deal of stock during the last week 
or so. Electrical issues have proved no exception to the 
fairly general rule. Arnongst issues which are coming shortly 
may be mentioned £500.000 additional ordinary or preference 
from the North Metropolitan Power Supply Co., with the usual 
borrowing powers. | 

Nothing has been heard vet of any fresh issue of stock bv 
the Underground Electric Railwaye of London. The market 


in Home Rails keeps distinctly hard, and Underground In- 
comes are receiving favourable attention from the speculative 
investor, While the shares have also gained a trifle. 

Marconis settled down to the neighbourhood of £4, and an 
active market bas sprung up in the new shares on the basis 
of 128. 6d. premium. The calls on the new are spread over 
a long period. Marconi Marines have been unaffected by the 
declaration of a dividend of a shilling per share. Some tem- 
porary dilliculty has arised in connection with the dispatch 
of American Marconis to New York for the claiming of the 
rights bv proprietors owning certificates that stand in the 
names of other people. Cable shares are mostly steady after 
their dulness. The very frank and businesslike apology of 
the Eastern Telegraph Co. explaining the reason for the delay 
on the cables, reassured the market that there is nothing 
essentially wrong with the business. à 

Further improvements have occurred in British Columbia 
Electric Railway stocks. It 18 held that the deferred stock 
can be now regarded as within sight of a dividend. Optimists 
look for the rise to be continued. Mexicans are no better 
Some there are who declare that present purchases of Mexican 
Utility and Railway bonds will make a material contribution 
to the merriment of the buyers’ next Christmas. 

Withdrawal of the Government's Bill for limitation of coal- 
owners’ profits to 1s. 2d. per ton has caused rises in a fair 
number of shares in iron, coal, and steel companies. The 
new Armstrong ordinary came up from 30s. to 31s. 6d.. and 
the preference from 14s. 6d. to l6s. 9d. Rubber shares are 
also a good market, upheld by the price of the raw material 
and other industrials keep harder than might have been m 
pected considering the near approach of Christmas. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home ErngCTRiCITY COMPANIBS, 


Dividend Price 
— Dec. 16, Yield 
1917. 1918. 1919. Rise or fall. p. o. 


Brompton Ordinary. .. 10 8 m 8838 
Charing Cross Ordinary .. Ж: 4 4 2 - 711] 
d^. do do  44Pref.. 44 4 2 — i 8 8 8 
Chelsea.. sa oe oe . о 5 8 8 — 5 0 0 
City of London m Ку s 8 8 11 — 617 8 
do. do. 6percent. Pref... 6 6 == 6 9 9 
County of Londen .. X w A 17 — 71 4 
do do 6 percent.Pref. 6 6 = 899 
Kensington Ordinary "C ss | 6 4 — 6 6 4 
London Electric ж . Nl Nil 1 — 
do. do. 6percent.Pref... Б 6 = 9 428 
Metropolitan. О T . 4 5 8 — 8 6 8 
do. 44 per cent. Pref. 4 4 8 — 7 10 0 
St. Janes’ and Pall Mall .. 9 10 6 — 8 6 8 
South London - E. 5 5 2H — 78€ 
Bouth Metropolitan Pref. .. 7 7 1 — 7 0 0 
Westminster Ordinary 9 8 6l = 712 5 
TRLEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. 6 6 903 — 6 19 
. do. Det. là S88 29 — 711 s 
Chile Telephone 8 8 == 681 
Cuba Sub. Ord. 17 7 1 — *6 18 4 
Eastern Extension .. 8 8 1 — *4 18 7 
Eastern Tel. Ord. .. 8 8 1 — *4 15 0 
Globe Tel. and T. Ord. 1 8 164 — *4 19 8 
do. do. Pref. 6 6 95 = н 616 
Great Northern Tel. 29 99 2: —3 9 7 2 
Indo-European К 18 18 e — 618 4 
Marconi is E - 20 25 313 — 6 7 0 
Oriental Telephone Ord. .. 1b 10 25 — 41 1 
United R. Plate Tel. is 8 8 TR — %50 
West India and Panama .. 18 1/8 1 — Nil 
Western Telegraph.. 8 8 vi — *4 12 9 
Номе Клив. 
Central London Ord. Assented .. 4 4 584 — 6 16 9 
Metropolitan .. as es na 1 li 24 + 543 
ао. District 2 .. Nil Nil 20 — 1 Nil 
Underground Electric Ordinary.. Nil Nil 2 — Nil 
do. do. “А” Nil Nil 6/- — Nil 
do. do. Income 4 5 82 —2 4 20 
Foreign Trams, &0. 
Adelaide Sup. 6 percent. Pref... 6 6 3 — | 71410 
Anglo-Arg. Trams. First Pref. .. 64 Nil 31 — — 
do. do. 2nd Pref. .. — — 8 — $ = 
do. do. 5 Deb. B 5 5 613 zd * 2 8 
Brazil Tractions  .. m 5 — — 61 — — 
Bombay Electrio Pref. — .. . 8 6 1: — 490 
British Columbia Elec. Rly. Pfce. 5 5 5! -- 880 
do. do.  Preferrred Nil 24 49 -- 5 5 8 
do. do. Deferred Nil Nil 513 +9 Nil 
do. do. Deb. 25 4 4 61 — 6 19 4 
Mexico Trams 5 percent. Bonds.. Nil Nil 42% — Nil 
о. 6 percent. Bonds. Nil Nil 9n -- 1 Nil 
Mexican Light Common .. .. Nil Nil 25 -- Nil 
do, Pref. T .. Ni Nil 25 -- Nil 
do, lst Bonds. .. Nil Nil 544 — + 
\ MANUFACTURING COMPANIES, 
Babcock & Wilcox .. bs S. 15 15 8 — 5 0 0 
British Aluminium Ord. .. ss 10 10 17 + 72 514 3 
British Insulated Ord. .. — .. 25 124 2 — 1 6 4 0 
Callenders  .. ps vs e. 25 95 R — à ти в 
n 64 Pref, .. "n 5 64 114 — & fill ^ 
Castner Kell nen 25 20 з +. ant 
Crompton Ord. - vs es 7 10 22% +64. a pui 
Edison-Swan, A ; $3 — 10 1,4 + Ф 249 
do. do. б per cent. Deb. .. 4 5 Bla 6 2 9 
Electric Construction te pi 10 10 u 81110 
Gen. Elec. Pref. .. ..  .. 6 бл 1 — 610 0 
do. Ord. . . 210 10 40 6d. 5 00 
Henley... e .. .. „ 25 25 — 5111 
do. 4 Prel.. .. .. .. 4 43 — 641 
India-Rubber.. |... „ш... 10 10 1 —i "521 
Met.-Vickers Pref. .. +e xd — — 2 EL 514 0 
Riemens Ord... T "m i — 10 2 / — d. 11810 
30 20 256 ыр ЭЗ 


Telegraph Соп. "E - is 
| * Dividends paid free of Income Tax. 


$ 
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MAGNETIC STORMS AS AFFECTING OCEAN TELEGRAPH CABLES. 


By EDWARD RAYMOND-BARKER. 


(Concluded from page 795.) 


Anything connected with Magnetic Storms“ 
vividly interests cable electricians—a term here used 
in its old-time significance—engaged on board ship 
or elsewhere in fault-localisation and cable repair 
work. 

Fig. 5—a small part reproduction from fig. 4— 
shows with scales ad hoc—effective E. M. F. and cur- 
rent values—a maximum of 33 volts and 12 milli- 
amperes which, at any time, might have to be taken 
into account by a cable-ship electrician wishing, after 
cutting into a cable, to make a series of tests with 
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Fic. 5.—ЁЕЕЕСТ1УЕ E. M. F. AND CURRENT VALUES. 


different currents not exceeding 25 milliamperes in 
order, by Dr. Kennelly’s law, to determine true dis- 
tance to cable break or fault. 

For well-known reasons these tests almost invari- 
ably are made with negative currents, but sometimes 
this is impossible owing to a perhaps overwhelm- 
ingly strong opposing Е.С. found flowing from the 
cable. Under these circumstances, and sometimes 
owing to other reasons, a series of positive currents 
of various magnitudes have to be used. 

These remarks are not a dissertation on cable-fault 
localisation, but they emphasise how keenly the 
cable electrician's work and responsibilities are 
affected by electric or magnetic storms. For this 
reason the writer ventures to draw attention to a 
device of his shown in fig. 6.* 

Here Kelvin-Varley slide resistances (100,000 
ohms) are utilised for the rapid adjustment of any 
desired sets of currents successively used in Kennelly 
and other cognate methods for bridge tests to line; 
exact effective current values being severally indi- 
cated on the milliammeter M. 

The writer has been much interested by Dr. 
Chree's differentiation between natural and artificial 
magnetic storms." Once the writer had for an 
entire month almost daily to make “ month's guar- 


antee " tests on a cable landed close to an Atlantic 


seaboard city where, owing to the great underlying 
natural substratum of stone, artificial magnetic 


. storms promoted by local electrical workings—day 


and night—were endemic. Did space permit, he 
could tell much of interest showing how difficulties 
were successfully overcome. 

Just 101 days after Dr. Chree had lectured to the 


* Quoted on pp. 317-318 in Mr. H. R. Kempe's Handbook 
of Electrical Testing (7th Edition). See also The Electrical 
Review, August 2lst, 1903. 


I.E.E. on Magnetic Storms, one, of these—a very 
formidable specimen—during August IIth and 12th 
stirred up, and proved somewhat trying to the 
world’s electrical nervous system. 

Details concerning some of the results were 
chronicled in the ErEecrRICAL REVIEW of August 
15th. The ELECTRICAL. Review of August 29th, re- 
produced the letter written to The Times by the Rev. 
Father A. L. Cortie, S.J., of Stonyhurst College 
Observatory—a communication replete with mag- 
netometric detail. 

Further particulars appeared in the Е.К.” of 
September 19th and September 26th respectively, re- 
lating to the magnetic storm's holding-up perform- 
ances on South African land-lines, and to serious in- 
terference with telegraphic operations on North 
American long-distance lines—not only throughout 
the North and West, but also over circuits running 
North and South. 

Thus readers of the ‘‘ E.R." are well informed re- 
garding this matter, and the present writer begs 
leave to carry on a bit further only in view of his 
having taken advantage of the opportunity to settle 
what, to many people, is a much debated point, 
namely, the extent to which a really bad magnetic 
storm can and does interfere with the working of 
long-distance cable circuits using, at both ends, elec- 
trical condensers. In fact, reference has already 
been made, in this article, to the manner in which 
these condensers render harmless even very strong 
earth-currents. | 

In this matter, good-natured banter is common. 
When a cable man commiserates with a radio or 
„wireless friend on the latter's exasperating ex- 
periences with ''atmospherics," the radio man 
thinks it an effective retort to reply: How about 
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Ба. 6.—CunnENT-ADJUSTING DEVICE. 


earth- currents? ignoring the fact that nothing 
short .of a first-class magnetic storm can interrupt 
working on properly protected cables. The reason 
that a true magnetic storm may affect cables is due 
to the electrically shattering effect of jerkily-rapid 
changes in polarity and potential. 

To settle the matter, then, the present writer 
appealed to leading cable authorities as to the extent 
of disorganisation—if any—caused on the ocean 
cables by the magnetic storm of August IIth and 
12th. 

With generous kindness the authorities have 
replied. 

Writing (September 3rd) from Superintendent’s 
Office, Central Cable Station, Electra House, Lon- 
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don, Mr. J. G. Youngson, Superintendent of the 
Eastern Telegraph Co.'s London Stations, replied 
as follows: — 

. . . . On my return from annual leave I re- 
ceived your letter re the magnetic storms, &c., which 
occurred on August 11th and 12th last during my 
absence. 

As you are probably aware, all our cable circuits 
are worked with receiving condensers which effec- 
tually block out earth currents. 

During heavy magnetic storms such as those to 
which you refer occasional kicks are noticeable on 
the receiving instruments causing a few repetitions 
and reversion to simplex working for short periods, 
but it is never necessary to suspend working owing 
to such disturbances. 

If there is any further information you would 
like I shall be most happy to assist you either by 
letter or at a personal interview at these offices, when 
occasion could be taken of showing you the various 
service messages received from our stations affected 
by the magnetic storms. 

With kindest regards and best wishes, &c.“ 

The present writer subsequently visited Electra 
House, where the aforementioned service messages 
were most obligingly shown to him. 

Other high authorities severally controlling various 
great ocean cables running East and West could not 
claim the same degree of comparative immunity 
from trouble as that enjoyed by the E.T. Co., whose 
cables severally lie—it may well be said—through all 
points of the compass. 

One correspondent frankly owned that the late 
magnetic storm upset working seriously. Only 
once before had he seen earth currents so powerful 
and rapid in change of sign. That was at Valentia 
some twenty years ago, when a heavy magnetic 
storm occurred, and, as the late Mr. James Graves 
then described the episode, all the Kelvin siphons 
were seen to sweep through almost complete circles, 
virtually standing on their heads alternatively posi- 
tive and negative. On that occasion the E.C.’s were 
as regular as reversals from an automatic trans- 
mitter, and, judging by size, were due to an E.M.F. 
double the working normal. Our friend adds that 
rarely indeed do condensers fail to protect the cables; 
but the storm last August certainly took command. 

A friend writing from another part of the world 
found it impossible during the storm to maintain 
duplex, as, even using unshunted condensers, a re- 
corder" zero could not be kept at times. The 
attacks came on quite suddenly, and rose to maxi- 
mum intensity almost at once, declining, after 
various periods, to moderate strength again until the 
next outburst. 

From one great cable station we hear of a con- 
denser shunt, in a sending block for duplex, having 
been burnt out, while condensers generally were so 
highly charged that it was risky to touch them. 

Reports from the North American coast tell of 
cable voltages of well over 100 having been attained 
during the storm. 

From France mention is made of E.C.'s of enor- 
mous strength, so much so that, after one outburst 
early on August 12th, one cable was found to be in- 
terrupted, though this may have been a coincidence. 

Е.С. voltages on a cable between England and 
Russia seem to have risen to between 200 and 300. 

At a certain representative station controlling 
cables lying E. and W., the perversities of the quite 
unexpected storm (last August) did not succeed in 
entirely interrupting work on any main cable, except- 
ing during one half hour when variation of E.C. 
high potentials was very abnormally abrupt. 

Finally, mention may be made of the trouble the 
August magnetic storm caused to cable ships. Much 
cable repair and relaying work was held up at differ- 
ent times, to be resumed now and again as the stress 
lessened, and then under only slow speed and difh- 


cult conditions until, at last, after two days of erratic 
confusion, the magnetic storm subsided. 

This last only too fragmentary allusion to work 
on the cable-repair ships brings to a head an idea 
which the present writer now puts forward in the 
form of a suggestion—a suggestion that, with due 
respect, he begs to submit to all authorities con- 
cerned. 

It is that a systematic service of warnings may be 
organised, to emanate from one or more magnetic 
observatories under the jurisdiction-in-chief of the 
director of the meteorological office. These warnings 
would, if possible, be transmitted far and wide 
through the medium of the radio service. At the 
present day many important cable stations have their 
own '' wireless." Not only would the cable stations 
benefit by being able to make any necessary modifi- 
cation in their highly complex electrical plant, but 
cable-laying and cable-repair ships would, by “ wire- 


less," receive invaluable information and warning. : 


This 15 all so obvious, especially from the point of 
view of the cable ship chief electrician, that the argu- 


ment need not be pursued further. Only very seldom ` 


would such warnings be necessary, but that warn- 
ings, when necessary, would be forthcoming, would 
be, to many, a priceless boon. 

In many regions during the August magnetic 
storm much Aurora Borealis prevailed. The writer 
ventures to express the hope that some radio friend 
or authority will give readers of the E.R.” the 
benefit of some knowledge as to the manner in which 
that same remarkable electrical disturbance affected 
wireless work. 

The writer hopes that these notes showing how 
intimately the question of magnetic storms is linked 
up with various branches of submarine-cable work, 
will be viewed by all as a cordial and respectful 
tribute to Dr. Chree for his lecture on magnetic 
storms. 


SCIENTIFIC MANAGEMENT: A SOLUTION OF 
THE CAPITAL AND LABOUR PROBLEM. 


By Captain J. M. SCOTT MAXWELL, B. Sc., M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEFRS.) 
(Concluded from page 799.) 
INSTRUCTION OF WORKERS. : 


After analysing the job, fixing the time, method of payment, 
and selecting the proper man, Scientific Management then pro- 
ceeds to teach the man how the job should be done. The 
teachers are the best men picked out of the shop. This means 
therefore a better and higher class of job for these men, which 
will call on all their mechanical experience and also develop 
their characters by the tact, initiative, and ability they will 
require to instruct, assist, and handle the men on the job. 
Scientific Management raises both the teacher and the worker 
to a higher level of intellect and character. The consciouaness 
that his efficiency and increased skill enable him to do more 
dificult work than he could otherwise do increases his self- 
respect both as a worker and as a citizen. The ability to do 
more work and better work with the same or Jess energy than 
previously reguired for inferior work, combined with the in- 
centive of a higher reward, increases his power of concen- 
tration and consequently his interest in the work. Scientific 
Management creates interest and incentive—not monotony. 

The unions do not like all this because they think it lessens 
the value of craftsmanship and makes the employer less depen- 
dent on the skilled man. As a matter of fact, Scientific Man- 
agement has the same tendency ae the introduction of im- 
proved machinery. It may temporarily displace labour, but 
ultimately it will mean the employment of аз many craftsmen 
as we have now, and many more men recruited from them, 
with a higher training than is necessary under the present 
system. The tendency is to raise the standard of each in- 
dividual all the way up froin the lowest to the highest. Dr. 
Taylor held very strong views on this. He explained to me 
how once he had been severely criticised by his superiors be- 
cause he had helped his best assistant to get a job m 
another company. They argued that he had lost the services 
of a good man. Taylor maintained that it was bad policy to 
keep any man at a job if he was capable of a bigger job. Ш 
it was not possible to promote him, a better job must be 
found for him in another company. By doing this he always 
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had the complete confidence and loyalty of all his assistants 
and maintained their incentive, as they knew they would 
under all circumstances be rewarded according to their efforts. 
This is а great gain, greater than the actual loss of an in- 
dividual grown too big for the organisation. It is a gain to 
the individual, to the industry and to society. It is the 
scientific spirit at its best, and no example could refute more 
strongly the statements of its opponents that Scientific Man- 
agement is nothing but an all-round degradation of the 
worker. 
ORGANISATION, 


As Taylor specialised the work of the manual worker, во he 
specialised the shop and office organisation on the same func- 
tional basis. He takes eight men and puts them each to per- 
form а definite function. Four of these are located in the 
shop and four in the office. 

In the shop we have what he calla the gang boss, the fore- 
man responsible for preparing the job for the worker, getting 
out drawings, instructions, jigs, tools and material, everything 
the man requires, but who is not concerned with the actual 
work on the job. This is attended to by the speed boss, who 
sees that the proper tools are employed and the best speeds, 
feeds, and depths of cut are used. The Inspector is respon- 
sible for passing the quality of work before bonus is paid. 
Witbout inspection of results, Scientific Management is im. 
possible. The fourth man in the shop is the repair boss, who 
is responsible for the maintenance of the machines. 

All possible clerical work is removed from the shop to the 
office, as the qualities required by the shop foremen make bad 
clerks of them. The head and heart of the production systein 
in the office is the planning department which, according to 
Taylor, has also four distinct functions. The order-of-work or 
route clerk makes out daily lists covering ''the exact order 
in which the work is to be done by each class of machine or 
men." ‘The instruction-card clerk issues all the necessary 
instructions to the workers. The time-and-cost clerk gives the 
men all information they may demand regarding times and 
rates, and collects from them data for the cost records. Lastly 
there is the shop disciphnarian, who acts as peacemaker be- 
tween men and toreman and adjusts all disputes. 

The planning department has two chief functions to per- 
form. Ihe one which gives it its name requires much intor- 
mation to plan properly, and much energy and initiative actu- 
ally to push forward production through all the various 
channels. Тһе other tunction is the purely clerical one of 
keeping records. Even if the Taylor system ot motion and 
tune study cannot be adopted because of the attitude of the 
шеп, the ordinary rate-fixer will be necessary. Ihe instruc- 
tion part of the system requires collaboration with the draw- 
ing otüice and the shop foremen, also the exercise of much 
tact with the men. It is practically non-existent in our pre- 
sent system. Тһе peacemaker has arrived, but we usually call 
him а welfare superintendent. 

The planning departinent must see that its plans are carried 
out. If there 1s a check anywhere in the Process of production 
due to lack of men, machines, tools or material, it is up to the 
planning department to forestall that check if possible by see- 
ing it in advance, and if this is not possible, to see that it 
lasts the minimum time, by altering the plan or hustling and 
ussisting the departments at fault. ‘The drawing up of a plan 
of work is comparatively easy and seldom produces resulta. 
It is the execution of the plan that determines the efficiency 
of the organisation. | 

No firn should attempt the introduction of Scientific Man- 
agement, even with the approval of the men and the unions, 
unless the office and shop organisations have first of all been 
put into shape as has been outlined in this paper. 

Remove inefficiency, raise wages, shorten hours, improve 
conditions, create incentive, and individualism will beat any 
form of socialism. To quote Dr. Taylor: Among the risks 
of a manufacturing business, by far the greatest is bad man- 
agement, This risk arises not so much from the evident mis- 
management, which plainly discloses itself through occasional 

es and similar troubles, as from the daily more insidious 
and fatal failure on the part of the superintendents to secure 
anything even approaching the maximum work from their 
men and machines. This ‘* daily more insidious and fatal 
failure ” is pre-eminent ın most Government undertakings. 

Guild socialism seeks to raise the status of the working 
man by the methods of the politician. The word ‘com. 
mittee has become almost a magic one in these days. 
Whenever there is a difficult problem to Solve, the Govern- 
ment appoints a committee to investigate it. What a travesty 
of the truth it is to think of the late Coal Commission, for 
example, as a scientific investigation. It was one of the most 
glaring examples of how investigation should not be carried 
out. It was the negation of the scientific ideal. 

We are ruled by opinion, and scientific fact is held to be 
of secondary value. The unscientific opinions of the majority 
ure not the truth. Democracy is a theory of politics founded 
on payment by results. If the electorate is slack or foolish, 
it suffers; if wise, it is rewarded. Our politics are very 
rule-of-thumb, and until the people have knowledge in place 
of opinions and prejudices, the demagogue will always score 
over all who try to lead and not fool the people. 

Individualism, directed by the scientific knowledge of ex- 
perts and recognised as such bv the educated intelligence of 
the workers, will carry civilisation more quickly to a higher 
plane than socialism based on discursive and rule-of-thumb 


methods of production. Further advance will be by know- 
ledge gained in the laboratory and the application of the 
sclentinc method throughout the whole realm of human effort. 

Our prosperity à century ago was due to the fact that other 
countries did not have machinery. Now it is common to 
the civilised world, and our prosperity will depend on our 
ability eo to organise human effort that we shall be able to 
produce more with less labour. Material wealth must no 
longer increase the power and comforts of the few ; its justifica- 
tion must be the amelioration of the lives of the many. Our 
present system, being very inefficient, can give leisure and 
opportunity for culture only to the few. If democracy is to 
win against anarchy, it must win leisure and opportunity for 
the many. 

Labour leaders emphasise the waste of human life through 
industrial accidents and bad conditions, but they fail to realise 
that the waste of human life because of inefficient work is 
far greater in its total results. They not only fail to see this 
waste of life, but by their teachings and action do everything 
to maintain it, actually arguing that the elimination of this 
waste would be bad for the worker. 

As long as opinions have the upper hand of facts, because 
of the inability to distinguish the one from the other, so long 
will the unscientific attitude dominate the country, and we 
must continue to pay for so many mistakes which would 
never be committed if the scientific attitude were developed 
in the Government and the people. 

Scientific management is a higher and more complex type 
of management and requires greater discipline and intelli- 
gence from everyone. We are the most disciplined of peoples, 
which does not mean the autocratic form that Germany 
tolerated and suffered under, but the self-discipline of a free 
democracy. Scientific management is only advisable and 
possible in & community of free people. Don't let us be 
afraid of it, and while believing in it, tackle it by small and 
secret methods. Let us proclaim it widely and fight for it 
openly by every fair means. We are probably the only people 
who can tackle it on a national scale. Nothing short of a 
national movement, involving capital, labour, and the Govern- 
ment wil achieve what is required. It is a very big thing 
that we have to do. | | : 

One of our greatest national assets in the present difficult 
times is the advanced state of British trade union organisa- 
tion. Do not let us belittle it or fear it. We lead in this 
direction and the most advanced countries follow us. The 
British working-class has produced many men of whoin we 
have every reason to be proud, and, in spite of all we hear 
to the contrary, the mass of the workers are sound and will 
respond quickly to an open and honest policy of education 
and leadership. The war has tried our young men of all 
classes, and they have not been found wanting. The present 
situation requires the faith, the courage, the optimism of 
youth to overcome the forces of reaction, whether on the 
extreme right or left of the industrial and political army. 
Give the younger generation more scope, encourage them 
to think and act in these matters, and the country will win 
through more quickly. We have in the stable and industrious 
character of our people a far greater asset than we can ever 
have in the most ingenious machines. If we realise that fact 
in time, the history of Great Britain in the twentieth century 
will eclipse all its previous history in its progrees towards a 


. higher culture and a better life for all. 


ELECTRIC POWER SUPPLY. 


Ar Manchester, on December 9nd, a discussion took place 


before the NORTH-WESTERN CENTRE of the INSTITUTION OF 
ELECTRICAL ENGINEERS on the present position of electric power 
supply. | | 

Mr. Prarce opened the discussion, and said there were 
two sides to the question, one administrative or political, 
and the other technical. As far ae the administrative gide 
was concerned their fortunes were bound up with the Elec- 
trieity (Supply) Bill. He had become more and more im- 
pressed with the tremendous powers it was proposed to give 
the Electricity Commissioners. At the present time there 
were four alternative types of governing authorities: (1) An 
undertaking already operating over a large area and able and 
willing to extend, which might be allowed to go on as at 
present. (2) A voluntary co-ordination of existing undertak- 
ings, one authority being empowered to raise capital for inter- 
connecting works, to control running hours, and generally 
to act in an advisory capacity as regarded extensions, but 
without power to acquire the ownership of an existing under- 
taking. (3) A joint authority on similar lines, except that 
it would have power to acquire existing undertakings. (4) 
The District Board which would be set up if the authorities 
failed to come to an agreement. The distinction between the 
last two seemed to be a very fine one. He would emphasise 
the fact that a tremendous responsibility was laid upon all 
undertakings. They must face the issue, and combine upon : 
a voluntary basis, or a District Board would be imposed 
upon them. АП concerns had the option of parting with 
the whole or part of their undertakings, and there was an 
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inducement to the companies to go out of business. The 
transfer from the Board of Trade to the Ministry of Transport 
came with somewhat startling suddenness. ‘Three reasons 
were given: First, the affinity that was likely to exist between 
transport and power. He was not disposed to seriously quar- 
rel with that, although at the present time the electrical 
energy that was likely to be absorbed in railway electrifica- 
tion was a comparatively small percentage of the total output, 
but it might be stressed too far. Then it was said that the 
Board of Trade lacked the necessary energy and initiative 
for handling a scheme of this magnitude. The third point 


was that the Board of Trade had not got the staff available. . 


He could not see that those arguments carried them very far, 
and he thought there must be something which had not been 
disclosed. The Minister of Transport had stated that the 
commissioners would be absolutely independent of the trans- 
port side of the Ministry, and they would wait with interest 
to see how that guarantee was translated into definite words. 
Undoubtedly there was a fear that the industry would not 
get fair play, that it would be overshadowed by larger and 
шоге pressing interests; but they must take a broad view, 
and remember that this legislation was intended to be not 
for any particular interest but for all. The ultimate solution 
of the technical problems would largely depend upon whether 
the existing local stations were perpetuated or replaced by 
larger stations. The latter course would involve more trans- 
mission lines. The conditions most favourable for economic 
generation of electricity usually existed at a spot more or leas 
remote from the centre of gravity of the load. He had em- 
bodied in a tabular form data relating to six more or less 
typical stations in Lancashire, Cheshire, and Yorkshire for the 
financia] year ending March 3lst, 1918, and also similar data 
estimated for a large power station operating with a 60 per 
cent. load factor. By means of curves he also compared the 
costs of transmission by 30,000 and 60,000-volt overhead lines, 
or 30,000 and 60,000 underground cables. Coal was taken 
alternatively at 155., 20s., and 25s. per ton. А very slight 
difference in the cost of fuel would make a substantial differ- 
ence in the cost on the super-station busbars, and affect 
substantially the radius within which it would be economical 
to transinit with a 30,000-volt line; a reduction from 208. to 
15s. per ton increased the economic distance of transmission 
from 16.8 to 28.5 miles. It showed what an enormous in- 
fluence the cost of fuel had, and he would emphasise the 
importance of securing for the future power stations a supply 
of comparatively cheap fuel. 

Mr. Watson asked the members to consider what line en- 
gineers would have taken 20 years ago if they had then pos- 
sessed the knowledge and experience in regard to large 
generating stations which had now been obtained. They 
would not have built small isolated plant, and trans- 
mission would have been over an area of, say, 100 sq. miles. 
One station could not possibly deal economically with the 
Jarge output required by an industrial district like Manchester, 
where the future demand would be something like 750,000 
KW. Therefore, a certain amount of decentralisation must take 
place. The present position was that a large number of 
detached stations were already in existence, and the question 
was: How could they be best used in the interests of the 
country while at the same time developing the principle of 
large generating stations? Many of the sinaller stations were 
working fairly economically, and the capital expended on 
them must be utilised to the greatest possible advantage. 
They would continue to operate in parallel with the larger 
plant, at any rate during the period of maximum load. Dur- 
ing the period of light load a supply could be taken at a 
moderate price from the principal plant, and in this way the 
economic position of the area would be much improved. He 
E peur rs the very close attention which was given to the 
Bill in Grand Committee. He thought it was owing to the 
free’ and frank discussion which took place there that some 
clauses in the Bill had been srtengthened, and the changes 
would arouse less opposition than would otherwise have had 
to be dealt with. This would facilitate the adoption and 
carrying into effect of the Bill. The Joint Electrical Autho- 
rity was, in his view, the form of organisation which would 
be most generally adopted. It began by voluntary effort, 
but machinery was set up in the Bill which would enable the 
Joint Authority to exercise the same powers as the District 
Board. Progressing bv slow stages, which would enable the 
authorities to get together more easily, they would ultimately 
get co-operation right through the whole thing, and the 
Joint. Authority would operate as the actual owner of the 
whole of the undertakings. It seemed to him that if the 
electricity supply was to be cheapened the authority must 
have complete power. 

Mr. WHECLWRIGHT urged that all differences and pettv 
jealousies should be now put aside in order to make the Bill 
a success. There was now an opportunity of making elec- 
tricity the most important thing in the country. His own 
experience was that in the cotton trade and in others the 
cost of power was comparatively а small question, but manu- 
facturers wanted to be relieved of the worry incidental to 
the production of power. Future extensions in the cotton 
trade would be on an electrical basis. In his opinion, it was 
a mistake to call the proposed large stations super-stations. 
Possibly the term originated with those who were opposed 
to the progress of electricity supplv. At the moment it 
was more a question of gradually increasing the capacity of 
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the stations, taking every advantage of improvements jn 
machinery, and eliminating the stations which became obso- 
lete. In the Daily Mail recently Lord Moulton compared gas 
with electricity. But the public was not going to worry 
about getting the last 5 per cent. of efficiency, and it ien 
no use to tell the consumers that gas was more efficient an 
cheaper than electricity. He would reply that he would have 
to pay the bill, and was going to have what he wanted. be 
competition of electricity tended to make the generation dn 
use of gas more eflicient; be had no doubt that without su 
competition the gas oven would be to-day what it was 40 
years ago. In the past the importance of the boiler-house 
had been somewhat overlooked, and many generating stations 
did not take sufficient care in the burning of coal. In con- 
sidering possible economies in the boiler house the first 
thing that struck hin was that they must have very highly 
skilled men. It would be a good thing to have a chemist 
on every shift, an educated supervisor. | The skilled men п 
the boiler-house must be paid for their skill; he thought wages 
were almost a negligible factor; they constituted a ашай 
item in the total costs of the generating station. П 5 per 
cent. of the coal could be saved the resulting gain in a station, 
say, with a 10,000-k w. load, would be so great that a good 
wage could be paid. It used to be said that the men were 
gaining experience, but in future that consideration would 
have little weight. The men in the boiler-house must be 
paid on results, and they could be paid well if there was a 
corresponding saving on the material, especially coal, to make 
distribution over long distances profitable; the load was there, 
it was only a question of тр the opportunity. Мо арр 
engineers would agree that the position to-day was that so 
rue a canvassing department being needed, the ditiiculty 
was to keep the customers quiet until they could be supplied. 
Research work had been very backward. There was room for 
both gas and electricity. ln his opinion they would ulti- 
mately combine. He believed the companies and municipal 
authorities were not making profits out of the sale of gas so 
much as out of the sale of its by-products. | 

Mr. J. Frits, considering the subject trom the consumer а. 
point of view, agreed that the electricity supply ol the country} 
should be concentrated in one hand and in one interest. But 
in whose interest? Was it to be that of the supplier or of 
the consumer? Combines were good things when they were 
worked well; they were bad when they were not worked welL 
They had all ben suffering recently from tlagrant ex- 
amples of that. Ine prospect of having to burn 100 tons of 
coal to yet the equivalent of 19 tons on the busbars was not 
attractive. 'Lhey saw the loss incurred in. transmission. It 
seemed to him impossible to get cheap fuel by burning raw 
coal and transmitting the energy of the coal by..means of 
steam. Out of, say, 1,250 B. T. U. per ton 1,000 was absolutely 
irrecoverable. It was necessary to get research work out of 
the laboratory, and put it on a. business footing, and see 
whether they could not get something better. From the 
financial point of view great economies might be ellected by 
the utilisation of by-products, but the waste of power would go 
on as long as they were wedded to steam, and the best they 
could do was based on a thermal efticiency of 15 or 16 per 
cent. It was worth while spending money on research 10r 
something better. x | | / 

Mr. LAMB said that three or four years ago it was generally 
agreed that engineers were largely to blame for disunion in 
the industry. One municipal engineer came somewhat near 
the truth when he said that each one would be enthusiasti- 
cally in favour of the new scheme if he knew. he had a chance 
of becoming one of the Commissioners. The problem to be 
solved in this country was different from the problem in any 
other part of the world, and engineers were too much in 
the habit of imitating what was done on the European and 
American continents. South-East Lancashire. was one of the 
most favourable districts in the whole country for the further 
supply of electricity; within. a 12-mile radius of Manchester 
there was a Joad to-day approaching 200,000 kw. Obviously 
inefficient stations must be shut down when another 
supply was available. There were three alternative sources 
of this new supply—(1) large stations on the waterwaya 
transmitting 30 to 40 miles, in which case the transmission 
would add something like 30 per cent. to the cost of genera- 
tion; (2) large stations nearer to the load equipped with 
cooling towers failing a natural supply of water, which 
worked out at 10 per cent. increase for transmission; (3) small 
stations equipped with plant similar to the smaller units of 
the very large station, and working under similar conditions 
as to Vacuum, temperature, and pressure. The increase there 
was something like 25 per cent. It seemed to him that the 
solution of the problem in South-East Lancashire would be 
three or four large stations situate 15 to 90 miles apart and 
connected by transmission lines. : | 

Mr. ALLCocK pointed to the extraordinary growth in trans- 
inission, evidenced by the fact that Manchester and Salford 
were linked together by & 33,000-volt underground cable, 
which would be suitable for a working pressure of 60,000 
volts. Manufacturers must feel that the task of solving the 
problems of the national demand for electrical power had been 
greatly simplified by the technical progress made in the last 
few years. | f | 

Alderman WALKER said while research was being made into 
the best methods of converting heat into power there was 


an immediate demand to be met with the means at their 
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disposal. He did not agree with any of the arguments in 
support of giving the control to the Ministry of Transport, 
but he supposed the last word had been said on the subject, 
and the industry must now see that the powers given to 
the Commissioners were sufficiently strong to enable them 
to hold their own against any attempt to make electricity 
supply subordinate to the railway interest. Working together 
would be the keynote of success. In the past petty jealousies 
had hindered development on the right lines. 

Mr. Paxton said that last winter he read a paper before an 
association of textile engineers, and found them highly 
critical of proposals to change over to electric driving. A 
strong argument was that they would be able to concentrate 
on their own business and leave the worries of power genera- 
tion to the man who was paid to look after it. 

Mr. J. D. Paton said co-operation must not be limited to 
electrical engineers, but must extend to other industries. He 
agreed as to the necessity for the better utilisation of coal, and 
suggested that it would be possible to distil the coal at the 
mines, secure the advantages of the by-products, and convey 
the gas or coke to the industrial districts where power was 
required. He urged Lancashire engineers to attend to these 
questions themselves, wake up their minds as to the best 
method of producing electricity, and form a comuittee to 
carry it into effect. 

Mr. Pearce, in replying, said it was impossible to lay down 
hard and fast rules on transinission. Fach specific case must 
be considered on its merits. He did not agree with the 
suggestion that the large stations of the future would be of 
the order of 250,000 kw., the figure would be much nearer 
100,000. There would certainly be an economy in eapital 
expenditure, and the increased capacity would lead to economy 
in operating costs so long as the increased capacity was brought 
about by the adoption of the largest possible unit. A modern 
station should not contain more than six or eight units. In 
the boiler-house to obtain the maximum efficiency it was 
quite as important to keep down the number of mdividual 
boiler units as to raise the output. If gas engineers could 
put forward a satisfactory scheme for taking gaseous fuel it 
would be welcomed, and in the meantime there could be 
co-operation in other directions. But he did not suppose 
anyone present contemplated the use of gas engines for power 
production on a large scale. 


NEW SOURCES OF POWER. 


IN his Trueman Wood lecture to the Royal Society of Arts 
on December 10th, Sir Oliver Lodge dealt with sources of 
power known and unknown.” After discussing solar radia- 
tion, the internal heat of the earth, and the tides, Sir Oliver 
drew attention to two other sources of energy—one certain, 
the other rather hypothetical: the energy of the atom, and 
the energy of the ether. The latter, if it existed, as he thought 
it did, was enormous, exceeding the bounds of imagination; 
but at present it was utterly beyond their reach. Atomic 
energy was rather inaccessible too, but not hopelessly so. 
It was far less in amount than etherial energy, but it was 
Immense compared with any form of chemical or molecular 
energy, such as that derived from combustion or explosives. 

By atomic energy he meant the constitutional energy of an 
atom—the energy which made it what it was. If that energy 
was given up in any considerable degree, the substance ceased 
to be what it was, and became a substance lower down in 
the scale. Utilisation of atomic energy would involve the 
stepping down, the degradation, of matter. 

This spontaneously happened in the phenomenon known as 
radio-activity. A radium atom firing off a particle, which 
turned out to be a itively charged atom of helium, was 
hke a two-ton gun firing a hundred-pound shot. That was 
about the actual proportion between the projectile and the 
rest of the atom, which naturally recoiled each time it fired. 
The recoil had been observed. Before it had exhausted its 
ammunition it fired off five such projectiles, and then settled 
down into а quieter existence аз lead—or something chemically 
indistinguishable from lead. A uranium atom had alreadv 
fired off four projectiles in order to become radium. It would 
seem that all substances of very high atomic weight were 
liable to behave in this way—it was only a question of degree. 
The energy retained was far more than the energy expended. 

Two kinds of projectiles were fired off by a substance— 
the heavy shot or alpha ray, which was known to be a helium 
atom, and the lighter shot or beta ray, which was the funda- 
mental unit of electricity. the negatively charged unit par- 
ticle—an electron. Several electrons might be expelled, and 
they would not make much difference to the weight of sub- 
atance left behind, but they wonld have left it positively 
charged; and in that case it was liable to fling away one of 
its massive positively charged particles. too. One event 
followed the other, and whether the electron always escaped 


_first was uncertain. 


Many circumstances could stimulate the escape of an elec- 
tron; not, indeed, of the deeper-seated constitutional electrons. 
but of the outlying superficial charges which were responsible 
for chemical affinity. Mere friction removed some of them, 
and left the substance positively charged. The removed elec- 
trons would have gone to the rubbing substance, and would 
have charged it negatively. Splashing of water, chemical 


action in innumerable forms, effected the transfer of electrons, 
and consequent charging of bodies. Ultra-violet light falling 
upon clear metal, and indeed upon a large variety of sub- 
stances, caused electrons to be expelled, until the surface was 
positively charged enough to hold them back. The discharge 
would go on continuously if more were supplied from a bat- 
tery. The josthng of the molecules by heat would often 
cause electrons to escape, but not usually until a temperature 


of red or white heat was reached. Singularly enough, a 


comparatively low temperature would emit a few positive 
particles for a time, as it were, but this emanation soon 
ceased, the material got tired as it were, and had to be 
reborn or renewed somehow, if the process was to be con- 
tinued. Not so with the negative emission from hot bodies. 
This would go on as long as fresh particles were supplied. 

By the aid of X-rays, or of projectiles from other atoms, 
we were beginning to learn how to disturb effectually, and 
even to eject, the deep-seated constitutional variety; though 
usually others immediately took the place of the ejected ones, 
with consequent radiation of definite type. They could not 
ale the spontaneous rate by anything they as yet knew how 
to do. 

The modern view of an atom was э central positive nucleus 
like а sun, and a revolving system of negative electrons like 
planets. The electric planetoids, so near this sun, and 
subject to it& powerful electrical attraction, must be revolving 
with prodigious speed with a frequency of orbital revolution 
exceeding in most instances even the frequency of light—a 
frequency only attained in general by the ultra-rapid X-rays. 
Accordingly, these little bodies had plenty of kinetic energy, 
and when they escaped as beta rays, they did so with some- 
thing like the velocity of light. ; 

The positively charged nucleus was in different case. Ite 
energy was more likely to be static, i.e., potential, like things 
held or caught together, as a detent may hold a strong spring. 
Let these be liberated, and they flew with great violence, 
presumably under the electrical repulsion; the potential 
gradient was at first enormous, so that each atom where it 
struck a zinc sulphide target made a luminous splash. 

The projection of an alpha particle was literally an explo- 
sion, and the force could very quickly get up an enormous 
speed—sutficient to carry it to New York, if there were no 
obstruction, in a quarter of & second. Its energy was, there- 
fore, weight for weight, a million times that of a bullet. 
Only because an atom was so small did it fail to do any 
damage. 

The number of projectiles from a milligramme of radium 
was about thirty million a second; hence, in the aggregate, 
they generated a very perceptible amount of heat. Мо one 
could deny that the energy was there. The main difficulty 
was to understand hoy they were retained and packed to- 
gether into the minute nucleus. 

The negative electrons probably escaped with the velocitv 
with which they were revolving in their orbits before per- 
turbation. Their energy of ejection was found to depend 
on the frequency of the radiation which stimulated it; a fact 
which at once suggested a storing of received synchronous 
vibrations, till & quantum of energy sufficient for ejection 
had been accumulated. Moreover, spectrum. analysis of the 
derived or secondary X-rays, emitted by a substance exposed 
to radio-active bombardment, was also a test of the frequency 
of orbital revolution. | 

The amount оѓ energy thus quietly existing in the atoma 
of any visible piece of matter was enormous. In a couple of 
grammes of matter the energy was 10" c.G.s. units or erga. 
Now a ft.-ton was 3X10" ergs. Hence the energy of a few 
grammes of matter was three hundred million ft.-tons, 
enough to raise a hundred thousand tons 3,000 ft. 

No doubt a large store of energy was there; the practical 
question was. could they get at it and utilise it? That the 
activity of radium, thorium. and other radio-active substances 
was employed therapeutically was well known. Thet waa the 
beginning of practical application of the energy given off. 

Atomic energy might unconsciously be being utilised in 
other ways, too. He had lately put forward an incipient 
radio-active theory of vision: he surmised that m the retine 
there must be a substance which could be stimulated into 
activity by the impact of ether waves of luminous frequency, 
that the substance then ejected a few of its outlying electrons, 
and that these stimulated the nerve-endings in their imme- 
diate neighbourhood. But the way an etherial vibration stimu- 
lated the optic nerve had not been made out; it was not a 
mechanical, but an electrical question. Radiation of light 
frequency was known to be received and stored until it waa 
able to eject a negative particle with whose orbital frequency 
it happened to agree. And certainly such a particle when 
ejected could be depended on to stimulate a suitable nerve- 
ending. 

It was on those lines that he would explain the extraordinary 
sensitiveness of the eve. For the accumulation of a few 
million impulses would take no appreciable time. and it waa 
difficult to suppose that in anv other way than by synchroni- 
sation with equally rapid motion. could matter be perturbed 
bv the extraordinarily rapid vibrations of ether—hundreds of 
milhons of millions per second. Nothing larger than the 
ultimate elements of the atom could be expected to follow 
such ranidity. Molecules of matter would be almost too mas- 
sive and gross to be readily moved as a whole; and. besides, 
their movement as 3 whole would only result in heat. 


» 


880 


The eame sort of idea could apply to the stimulus of 
sensitive photographic plate, only here the chemical atoms 
were attuned, as a rule, to still higher rates of vibration, and 
were susceptible beyond the ultra-violet, into the region of 
chi and gamma rays. | 

It was possible that the absorption of solar energy by 
chlorophyll in plants might also in some way utilise atomic 
energy, stimulated into catastrophic activity by light waves. 

Of late an application of atomic properties in vacuo had 
undoubtedly been made. Ordinary electric valves depended 
upon the different behaviour of positive and negative particles, 
and an electric bulb containing a positive electrode and a 
hot-wire cathode was employed, some years ago, as a receiver 
for wireless telegraphy, by Prof. J. A. Fleming. When the 
hot wire or filament was negatively charged, a stream of 
electrons reached the anode. When it was positively charged, 
the emission was checked. So if an alternating current was 
received, the emission of electrons was alternately helped 
and hindered, and thus the current was rectified and made 
capable of being received by any ordinary instrument. The 
cutting-up into signals had to be otherwise managed, for the 
alternations were too quick to be acoustically perceived. 

Then Lee de Forest introduced an improvement, and made 
it not only a wireless receiver but a relay or amplifier; and 
во a received message that in itself would be hardly audible 
could be magnified a hundred-fold. 

A positive grid promoted evaporation, 


a negative grid 


. checked it, an alternating grid caused an alternating streain 


Чо pass through it; and the electrons could follow every 
ininutest fluctuation; for their inertia was as nothing, and 
they responded instantly to the slightest force. | 

To get quickness of response the projectiles must not be 
allowed to bombard other molecules, so as to ionise them 
and render the whole atmosphere conducting. For this ionisa- 
tion would not subside instantaneously, and therefore the 
current would not be completely under control. To avoid 
ionisation by impact the reservoir must be very highly ex- 
hausted, and the current ought to depend on the projectiles 
themselves, not on their secondary and adventitious effects. 

The kind of electric emission from a hot wire differed greatly 
from that stimulated by ultra-violet light or X-rays. These 
vibratory agents dug right down into the constitution of the 
atom, and ejected electrons whose orbital frequency agreed 
with their own. 

The " harder ” the ray, that was, the higher the frequency 
of the impinging radiation, the higher the velocity of the 
ejected electron—evidently because one of the innermost orbits 
was then perturbed. For in inner orbits the speed must be 
high, in accordance with Kepler’s third law. The orbital 
speed varied inversely with the square root of the radius of 
the orbit. And the more massive the nucleus the greater the 
speed necessary to balance the centripetal force. 

But the jostling of atoms by heat produced no euch deep- 
seated effects. The effect of heat was as if a kind of atmos- 
phere or crowd of stray electrons, in a metal, evaporated and 
escaped. >: 

Whether heat was the best way of promoting this electronic 
emission might be doubted. It seemed an extravagant 
method, analogous to employing an electromagnet where a 
permanent magnet would do, or to supporting a roof by a 
jet of water. But the other kind of stimuli, such as those 
promoted by radioactivity or ultra-violet light, did not seem 
to generate the right kind of docile emission. The very-high- 
speed electrons would require too much potential to hold 
them down. 'The speed of emission of electrons from a hot 
body was indefinite and irregular, being distributed in accord- 
ance with Maxwell's law for a monatomic gas. Moreover, 
the escape through the skin of a metal was equivalent to an 
escape against a contact difference of potential; and thus, 
in some cases, the electrons might be said to ooze rather than 
to fly out, and to owe their subsequent speed entirely to the 
external potential gradient in which thev found themselves. 

That state of things would be quite convenient for wireless 
telegraphy, since they would then be still more readily under 
control. The skin retardation exerted bv tungsten had been 
measured as 4.6 volts, unless he was mistaken. 

One relay could be used to stimulate another several times 
in succession, and immense magnification attained; the electric 
stream was во rapidly responsive and docile that it could 
follow fluctuations that no mechanical relay could possibly 
follow. Spelt out, without abbreviation, in dots and dashes, 
the words came on to the tape at three hundred a minute, 
five a second or thereabouts. 

Ordinary speech itself could be thus wirelessly hut electri- 
cally transmitted. with quite good clearness of articulation. 

It was by the harnessing and practical utilisation of purelv 
atomic properties, that all this great advance in practical 
electrical engineering bad been accomplished. The conclu- 
sion was inevitable that much more remained to be done. 


eT 


A French Amalgamation.— An agreement has been con- 
cluded for the amalgamation of the Compagnie Electro-Mécanique 
and the Société Anonyme Westinghouse, by means of an inter- 
change of shares. The former, which will make an increase in 
its share capital for the purpose of absorbing the latter, will then 
have three groups of works at Bourget, Lyons, and Havre, 
respectively. 
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‘Marconi International Code. Vol. I. English, French, Spanish. 


London: Marconi International Code Co., Ltd. Рр. 35%. 
Price £4 4s. 

In promoting, facilitating and fostering relations between 
business houses in all parts of the world ” codes have played, 
and will continue to play, a most important role. The long 
catalogues issued by dealers in codes prove that works 
of this kind abound in great number and cater for 
many epecial businesses. Both published and private codes 
are being continually improved, the ingenuity displayed in 
gaining economy and in promoting safety being remarkable. 
Since the introduction of artificial code words there 18 scarcely 
an expedient that is not being employed, or has not been dis- 
carded, in the interest of safety and simplicity. For these 
reasons & general code to-day, in order to win & place on 
the market, must show some distinct advantage or special 
recommendation when compared with the numerous existing 
Several such features are claimed for the 

farconi International Code, among which are the saving 
in cost of cable charges and cost of time required to code 
messages; & condensed method of cabling figures with a 
“ two-letter reliability check; and a code which translates 
messages into nine languages, and one which inay be ein- 
ployed also for translating foreign correspondence. 

The Marconi International Code is published in four 
separate volumes, each in English and two other languages. 
Volume I contains English, French, and Spanish. The matter 
throughout is placed side by side in columns, in the following 
order: Code number, code word, meaning in English, in 
French, in Spanish. The arangement is good, the code 
words and leading words standing out distinctly. 

Each volume is divided into two main portions; one con- 
taining a Numerical System," the other general phrases. 

Numerical. System.—It is stated that nineteen out of every 
twenty overseas telegrains contain figures. Whether this per- 
centage is right or wrong, it is certain that safety in the trans- 
mission of figures is of paramount importance. Other ques- 
tions, such as the cost of cabling and simplicity, have also 
to be taken into consideration in choosing a code. 

The method adopted for cabling the figure phrases in the 
numerical system is the well-known ten-letter code word built 
up from two-letter tables. The first syllable, consisting of 
two consonants, represents а phrase, as PH, Rate of ex- 
change; TW, Ship immediately, &c. Тһе second syllable 
(vowel-consonant) denotes the description of figures, monevs, 


weights, kilowatts. &c.; the third and fourth, the figures 


themselves; the fifth, the check syllable. 

In striving after economy nearly every two-letter combina- 
tion is utilised, with the result that, for the sake of safety 
a check syllable becomes necessary. "This is the weak spot ^n 
the built-up code word system. A check which has to ix 
worked out for each code word not only adds complication: 
and increases the work of coding and de-coding, but decreases 
economy to the extent of the check syllable. Provided one 
consents to waive these disadvantages, and in some cases the 
small space required for the two-letter table and its suitability 
for compiling price lists and the like may become the decidin: 
factor, then the question of safety arises, and with ten check 
figures only the danger is considerable. 

In the Marconi numerical system the two-letter svllables 
are provided with ten check figures (0 to 9). The check 
figures of the four syllables representing the coded matter 
are added together and the unit figure only retained as the 
word check. The fifth syllable then confirms this check 
figure in the usual manner. Every user of codes is well 
aware of the mutilations which frequently occur in transit. 
the more usual ones being caused by the omission, the addi- 
tion or the changing of a Morse dot or dash, or bv a fault 
in spacing them. Many of the check figures employed in the 
numerical system under consideration do not appear satisfac- 
torily to combat this danger. For instance, on examining the 
syllables having the check figure 5 it will be found that 5 re- 
presents the following three pairs of similar syllables :— 

AB > —— œ. 

А? 5 — 


— — 


in which а single dot is changed into 


— in which a dot only has been dropped. 


— — е — 


in which a dash has been changed 


All these syllables have the same check figure 5, yet each 


pair of syllables has a common and usual source of mutila. 


tion. The danger is illustrated in the following coded example : 


SN OM OF SE OR 
Check 6 1 5 3 (1)5 5 
Price Pounds sterling 53 50 Subject to immediate 
reply. 
Price Pounds aterling 63 50 Ditto. dido id 
SN OM OR SE OR 
Check 6 1 5 3 (18 5 


It will be observed that these two full ten-letter code words 
SNOMOFSEOR and SNOMORSEOR have but one letter 
difference, namely, F and R, and in the Morse code but a 


— — — MD 
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single dot, viz. > - — and .— . The check figure for 
both is, however, 5. In the above example the check figure 
signifies that the correct word has been received, whereas a 
mere dot can defeat the check syllable and falsify the 
meaning of the message to the extent of £1,000. The Morse 
signals for some of the syllables in check figure 5 then are 
dangerously similar; the other nine check figures have not 
been fully investigated. All code words containing the 
syllables AB 5, AZ 5, OF 5, OR 5, YG 5 and YR 5 contain a 
common source of mutilation, which, should one occur, the 
check would fail to point out. This is a serious defect, and 
one that is found more or less in many two-letter systems, 
though there is one in which this difficulty is met by em- 
ploying a simple double check which eliminates check syllables 
in code words. 

Phrase section.—The phrase section of the Marconi Inter- 
national Code contains 23,759 words and phrases, 600 figure 
values, and 2,200 blank code words. The code words in this 
section are the usual five-letter with at least a two-letter differ- 
ence, and they therefore require no further check. Each code 
word is numbered. The pages consist of three columns of 
matter, the first column in English being arranged in the 
manner usually adopted in published codes. Columns 2 and 3 
contain the French and Spanish equivalents of the English, 
and all three languages are represented by the same five-letter 
code word. 

The words and phrases, within the range of 23,759 code 
words, are well selected for general and commercial purposes, 
but the inclusion of more manufacturing and technical phrases 
would have proved an advantage. Unfortunately, much of 
the latter material is combined with the figures in the 
numerical system already dealt with. There are two pages 


of figures also in the phrase section, but the numerous gaps’ 


in these figures make cabling from them costly. 

The outstanding feature of the Marconi International Code 
is its treatment of foreign languages. The equivalent, where 
necessary more than one, of each English phrase and word is 
given in French, Spanish, Italian, Portuguese, Russian, Ger- 
man, Dutch and Japanese, and a common code word conveys 
the meaning in each of these languages. The English portion 
of each volume is arranged in alphabetical order, and to 
facilitate reference an alphabetical index to each language is 
provided, in which is given the page and code word number 
of the English meaning. The value of such a work to those 
who have friends or business connections in foreign lands is 
obvious. Codes have been published in various languages, it 
is true; but here we have & carefully selected and compre- 
hensive set of suitably formed phrases by means of which all 
ordinary social and commercial telegrams, and even corre- 
spondence, can be conveyed and automatically translated into 
the language required. | 

Volume 1 also contains many directions for finding the cor- 
rect word should a wrong five-letter code word be received, 
and in this connection a terminal index of all the five-letter 
words employed in the code is to be found at the end of the 
phrase section. 

At the end of the volume is given a valuable comparative 
table of foreign and colonial units. C. H. C. 


Principles of Electric Spark Ignition in Internal Combustion 
Engines. By J. D. Morgan, МТЕ.Е. Pp. 85. London: 
Crosby Lockwood & Son. Price 8s. 6d. net. 

This book is intended for designers, engineers, and students 
interested particularly in the petrol engine. There are [five 
chapters. The first deals with characteristics of explosive mix- 
tures of air and various gases, curves being given to show the 
spark energy required to explode certain gases mixed with 
different quantities of air at atmospheric pressure. The ques- 
tion of the energy required at various pressures is also treated. 
The preasure-time characteristics are then dealt with in refer- 
ence to various gaseous mixtures. The effects of turbulence 
are considered. Experiments are cited in which it is shown 
that the power obtainable from a petrol engine does not in- 
crease with the energy of the spark. 

Chapter II is devoted to a discussion of spark characteris- 
tics. A description is given of the two forms of spark obtain- 
able, particularly that from the high tension magneto. The 
author divides thé spark into two main components, (a) capa- 
city component; (b) inductive component, the former being 
the prime factor in ignition. It is shown that the engine 
tuner’s device of opening out the spark gup results in a 
larger capacity component. and therefore a spark of higher 
incendivity owing to the higher voltage necessary to spark 
the gap. The interaction of spark and gas is treated in 
Chapter III. The question of the energy required to ignite 
a given mixture is considered from the point of view of in- 
ductance and capacity eparks, and the difficulty in always 
obtaining the eame conditions in a series of experiments is 
indicated. The ignition of a mixture by a succession of sparks 
is shown to be а debatable point. Since the book was written 
Dr. N. Campbell has published resulta of experimenta (Proc. 
Phys. Soc., 1919) which show that if the first spark fails to 
ignite u mixture, a succession of sparks of equal intensity 
will also fail. 

A point of considerable interest is the ingenious arrange- 
ment for exhibiting the lag in a pressure-time recorder. It is 
found that the usual pressure-time diagrams, in which a finite 
interval of time is 4hown to elapse between the passage of 
the spark and the rise in pressure in the explosion chamber, 


are erroneous, due to the insensitiveness of the recorder. The 
rise of pressure and the passage of the spark are simultaneous. 
Ignition by means of hot wires and the ionising influence 
of X-rays is mentioned. This hae recently been treated by 
Dr. Thornton in the Phil. Mag., November, 1919. 

. Chapter IV is an extremely important one for the user of the 
internal-combustion engine. The subject matter is concerned 
with spark plug and test gap characteristics. Chief amon 

the peculiarities of spark gaps is the all-important one o 
impulse ratio. This term was first adopted by Peek to define 
the ratio of the oscHlatory to the steady voltage required to spark 
a given gap. The difference is due to a time lag between the 
application of the requisite voltage and the occurrence of the 
spark. The variation of impulse ratio with the form of gap, 
its width and the pressure and temperature of the air are 
discussed, and an interesting series of curves is exhibited. 
The function of the third point in magneto and other spark 
gaps, is shown to be due to a pilot spark which causes ionisa- 
tion. The effect of the third point is to make the impulse 
ratio almost constant over a wide range of gap width, without 
necessitating a large increase in voltage. The annular gap 
in which the impulse ratio is unity, 1s described, and the 
conditions for proper functioning are stated. 

In practice considerable difficulties arise with king 
plugs due to defective insulation resulting from sooty deposits 
and temperature effects. A description of the methode used 
to cope with disturbing factors of this nature is given. The 
chief requirement is a rapid rate of rise of voltage to diminish 
the time available for leakage to take place. 

In the fifth and final chapter, there is an account of charac- 
teristics of spark generators, i.e., magnetos and induction 
coils. Reference is made to the classical experimenta of Dr. 
Taylor-Jones which show that the peak voltage of & magneto 
or an induction coil can be altered by varying the coupling 
of the primary and secondary circuits. In the same experi- 
ments Taylor-Jones showed that the primary condenser was 
the chief factor in determining the secondary peak voltage, 
and not the rate of interruption of the primary circuit ae 
appeared froin Rayleigh's experiments. nfortunately with 
the present type of contact breaker the primary capacity in 
a magneto cannot be reduced to the optimum value owing to 
sparking difficulties. In discussing the loss and the energy avail- 
able in the magneto, the author does not state that only a 
fraction of the primary energy in the electromagnetic form 
GLI) is transferred into electrostatic energy (4CV’). This 
is an important point in connection with the incendivitv e" 
the spark. The relative performances at various speeds of 
magnetos and induction coils are considered, especially from 
the standpoint of a utility test in which the better generator 
is that which can cope with the greater plug leakage. In 
showing that the inductance component of a magneto dis- 
charge increases with the speed of rotation, the author omits 
to mention that the rate of rise of secondary voltage also in- 
creases owing to the increased primary current. Since the 
35 of obtaining а spark under adverse leakage conditions 

epends on the rate at which the voltage is applied, the 
author's views on the benefits derived from large inductance 
components cannot be considered as definitely proved. This 
also applies to the author's remarks at the end of Chapter II. 
.The book is thoroughly sound both scientifically and prac- 
tically. It can be recommended with confidence not onlv 
to those who are specialists in internal combustion engine 
and ignition apparatus, but to those who desire & non- 
mathematical treatinent of an extremely important engineer- 
ing subject. The descriptions of the experiments, many of 
which have been conducted by the author, and the deductions 
drawn therefrom are very lucid. A welcome feature, and one 
we would recommend to all writers of scientific books. is the 
inclusion of a list of references at the end of each chapter. 
Tus is invaluable to those engaged in research work on the 
subject. 


Standard Tables and Equations in  Radio-telegraphy. By 
Bertram Hoyle. Pp. xiv+155. London: The Wireless 
Press, Ltd. Price 9s. net. 


The author aims at producing a book of tables and equations 
for the use of wireless engineers and others, which shall be 
more comprehensive than existing works of the kind. He has 
succeeded in producing a useful looking work in which a 
feature is made of illustrations of the method of application 
of the various formule and equations by appropriate worked 
out examples of the more difficult types. 

It requires considerable discernment to hit a happy mean 
in selecting tables. &c., for a book of this character, and it 
is, moreover, largely a matter of opinion as to what informa- 
tion is appropriate and what should be omitted. We think. 
however, that such items as the dyne as a unit of force should 
find a place together with its relation to other units. Maps 
and charts often find a place of utility in the wireless en- 
gineer’s impedimenta, but many of the units specially appro- 
priate thereto do not appear. 

The information given in the tables should not be taken 
too strictly in several cases; thus, iu a table of dielectric 
strengths ‘‘ordiuary ” glass is given a definite figure of 8,000 
volts per mm. Anyone who has tested different qualities of 
glass (and other materials) must realise that very wide varia- 
tions are apt to occur. On the whole, however, we consider 
that the book will be appreciated, and will fill a useful 


purpose. 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED,) 


Compiled expressly for this journal by Messrs. Saston-Jonas, O'DzLL AND 
STEPHENS (successors to W. P. Thompson & Co., of ndon), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


30,489. *'' Distributor for ignition circuits of multi-ylinder internal-com- 
bustion engines." К. W. SAN DERS. December 5th. 


30,494. '' Thermo electric couples." С. E. Foster. December 5th. 

30,495. ** Electric motor controllers." C. R. GaLgzR. December doth. 

30,09. Electric arc lamps." Н. B. Grits and W. Heare. Decein- 
ber Sth. 

30,513. Electric gas-filled lamps with glow discharge." Е. ScHROTER. 


December 5th. (Germany, April 14th, 1916.) 
90.520. Electric resistance heater for melting furnaces." Soc. ANON. DES 
ATELIERS DE SECHERON. December oth. (Switzerland, December 28th, 1918.) 
30,534. Electrical water-heating apparatus.“ Elsa ELECTRIC HEATER, 
I. b., and C. Krarr, December 6th. 
30.539. Rotors of squirrel cage induction motors.“ 
F. Hiccs. December 6th. 
30,568. Electric lamps.“ Н. E. Brake and H. SLATER. 
30,584. Mouthpieces of telephones, &c." J. Joren. 


Hiccs Bros. and W. 


December 6th. 
December 6th. 


30,588. Voltage control of electric generators and motors.” British 
Тномѕок-Носѕтох Co. and F. H. Сіоссн. December 6th. 
30,604. “ Ignition devices for internal-combustion engines." W. J. Core 


and Trixi CONDENSER Co. December 6th. 

30,605. "' Electric. safety tuses.” 
mark, March 8th.) 

30,656. Electric animated photo-telegraphy." C. L. 
Morrison. December Sth. | 

30,674. ** Amplification of electrical effects resulting from action of light 
on selenium cells.” G. W. Wrirr. December 8th. 

30,680. Electric locomotives.” Sir J. A. F. Aspina. December 8th. 

30.681. Electrically-heated irons." К. Weavinc. December 8th. 

30.6901. Aerial electric conductors and supports for same." E. A. CLARE- 
MONT and W. T. Grover & Co. December Bth. 

30.694. Electrically-operated pumps. J. Н. OSBORNE. 

30.695. Electrically-operated pumps. А. M. Викғоко and J. H. 
OsBoRNE. December 8th. 

30,702. Electric bells.“ A. VERNON and J. Vernon. December 8th. 

30,744. '' Balancing voltages in three-wire direct current systems by means 
of static balances." R. D. ArRcHiBALo December. Э. a 

30,745. Direct-current dynamos." А. E. GIANVIII. December th. 

30,771. Distributors, &c., for electric current. for use with internal«om- 
bustion motors, &c." J. H. RUNBakEN. December 9th. 

30.792. Magneto coupling." Е. J. Lorp and R. А. TavLoR. 
ber 9th. 

30,797. Controlling devices for electrically-wound clockwork, &c.'" FABRIK 
ELEKTR. ArPARATE. F. Sautek. December Yth. (Switzerland, December 24th, 
1918.) 

30,799. *'Circuit-interrupting devices. Е. W. Le Тал. (Westinghouse 
Electric & Manufacturing Co.) December 9th. 

30.800. Signal-transmitting mechanisms," WzsrxkkN Exvectric Co. Decem- 
ber Ath. 

30,543. “ Thermionic amplifiers." H. J. Коско. December 9th. 

30,851. '' Electrical engine-starting devices." S. T. HENN and RUSIMORFS, 
I. ro. December 9th. 

30.857. "' Electric burglar alarm fitted. to !ocks." C. TowNLEY. 
ber 9th. 

30,868. '* Electrical static machines. and apparatus for electro-therapeutic 
work, &c." T. Clark. December Sith, 

30. 81. Automatic electric-light switches," H. B. VOGEL. December 10th. 

30,908. *'* Annunciator for offices, warehouses, &c." G. GaRscabpkeN. De- 
cember 10th. 


>. J. KNubsreN. December Gth. (Den- 


Coris and A. E. 


December Sth. 


Decem- 


Decem- 


30.922. ** Protective devices for alternatin clectric current stems.“ 
MRrKOPOLITAN-VickER9. ELECTRICAL Co. and J. B. Parmer. December 10th. 


30,526. “ Junction, &c., boxes for electric conductors.” 
December 10th. 

30,941. '' Devices for securing clectric fittings, &c." E. A. CLAREMONT and 
С. Н. Scorers. December 10th. 

30,943. '' Dynamo-clectric machines.“ D. SUCHOSTAWER. 

30,957. “ Apparatus for obtaining variable speeds in — alternating-current 
motors." G. PakarogE. December 10th. (Italy. December lith, 1918.) 

30.961. * Electrical. signalling apparatus for railways.“ H. A. Burr. De- 
cember 100. 

30,970. *'' Automatic telephone systems.” D. S. Наин. 
(United States, December 8th, 1917.) 


К. S. O'NEIL. 


December 10th. 


December 10th. 


31.002. “ Electro-magnetic engines or motors." Н. Е. Мокрву. Decem- 
her llth. 
31,005. “ Wireless telegraphy systems of the arc-gap tpe." L. T. Barker. 


December 11th. 

31.0014. '' Electric. motors." W. 
ber llth. 

31,045. “ Holders or 
COLQUHOLN. 


biown and С. Н. Row ey. Deccm- 


containers for 
December llth. 

31,057. “ Sparking plug.“ 
TVR. December lith. 

1.059. Electrical switches." A. P. Lunpserc, G. C. LuspsERG, P. A. 
Lunprerc, and G. Pecce. December 11th. 

31.064. Wireless telegraphy, &c." S. Brypox, December IIth. 

31.066. Apparatus for electro-static deposition of particles from 
Е. Bury and SKINNINGROVE TRON Co. December 11th. 

31.067. Socket fittings for pin-and-socket connectors for electric circuits.” 
Н. F. McLoucinriN, Simpcex Cod pus, Lip., and L. M. Waternouse. De- 
cember llth. 

31.088. Electrical coils and manufacture thereof.“ H. 
Co.) December IIth. 

31.103. Methods of distribution on alternating-current systems." А. M. 
Taytor. December 12th. 

p “ Flectrically-heated thermo-siphon radiators.” G. Monte. Decem- 
2th. 

31.164. “Ignition systems.” Dayton EN GIN FT FIN LARORATORESs Co. De- 
cember 12th. (United States, December 22nd, 1917.) 

31.169. '' Electric sparking plugs." Р. C. GROSJEAN. 
(France, November 14th, 1918.) 

31.180. Means for driving magnetos for motor vehicles and controlling 
ignition thereof." C. Roowe. December 12th. 

31.182. '' Spring driving belts for sperdometers, fans, lighting dynamos, &с.” 
L. E. Sirzter. December 12th, ; 

31.199 /200. *'' Apparatus for electrically controlling 
ee the track." A. R. Ancus. December 12th. 
WA. 

125 5 Rn ODE machines." Н. Сніттү. December 12th. 

214. ecording and reproducing sound and telephony.” A. F. SYKES. 
December 12th. n i P . 

31,220. '* Electrically propelled road vehicles.” p. A. Mossav, Moss v, X 

ra n „ Sims & JEFFERIES. December 12th. 
we. “ boot appliance for  applyin clectricit 
RICHARDS. December Vili: сад ай 

31,253. Storage battery cells, &с.” 

December 138th. 


Чы Variable cut-off for electrical installations.“ L. А. Gow. Decem- 
r 13th, 


31,263. “ Electric miners’ lamps." Е. E. Garpner. December 13th. 


clectric-heating elements.” J. A. 


G. E. T. Archer, F. O. Eis and S. E. 


gases" 


Wabx (Coto-Coil 


December 12th. 


railway trains, &c., 
(Sweden, October 10th, 


body." E. 


D.P. Rartery Co. and J. WADDELL. 


PUBLISHED  SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 


16.017. APPARATUS FOR HEATING LIQUODS ELECTRICALLY. G. Bellaviti. No- 
vember And, 1917. (135,225.) 
1918. 
14.646. MAGNETO-ELECTRIC IGNITION MECHANISM FOR  INTERNAL-COMBUSTION 
LN. INES. Splitdorf Electrical Co. January 2nd, 1918. (121,942.) 


15.614. ELECTRIC  WATER-HEATER. 
(122,814.) 

16,673. CURRENT-REGULATING DEVICES FOR ELECTRICALLY-HEATED CKUCIBLES, RE- 
ТОКТУ, MUFFLES, MELTING FURNACES, AND ГНЕ LIKE. Morgan Crucible Со. and 
C. W. Spiers. October 12th, 1918. (135.237.) 

16,784. ELECTRIC WELDING APPARATUS. R. F. Woodburn. October 15th, 1918. 
135.238.) 

17,053. ELECIKIC WELDING MACHINES. 
Electric Co.) October 18th, 1918. (135,244.) 

17,174. Rapio-rELEGRAPHY. L. M. Cockaday. October 27th, 1917. (120,570.) 

18,601. ELEcrRICAL switches. W. H. Sullivan and H. J. Dean-Osgood. 
March 18th, 1919. (135,255.) 

18,713. Timixu-RINGS AND TIMING-LEVERS OF MAGNEIOS OR IGNITION DEVICES. 
British Lighting and Ignition Co. und A. E. Bennett. November 14th, 1918. 
(134,937 .) 

18,740. ELECTRIC SWITCHES OR CIRCUIT INTERRUPTEKS. W. B. Dale and 
Metropolitan-Vickers Electrical Co. November 15th, 1918. (135,260.) 

18,759. ELecrkicaL NEALERS. Benham & Sons and С. К. Allensby. Novem- 
ber Sth, 1918. (134,941.) 

18,760. ROTARY ELECTRICAL SWITCHES. E. L. Rankin. 
(134,943.) 

18,763. AUDIBLE WARNING OR SIGNAL DEVICES OF THE VIBRATORY DIAPHRAGM 
ТҮРЕ. J. F. Monnot and E. T. Cook. November ló:h, 1918. (135,204) 

18,780. ELECTRO-MAGNETIC LOCK-OUT SWITCH. Igranic Electric Co. (Cutler 
Hummer Manufacturing Co.) November 15th, 1918. (135,265.) 

18,802. Evrctric swirCHES. R. УМ. Bill. November lOth, 1918. (134,946.) 

18,892. DYNAMO-ELECTRIC MACHINES. N. C. F. Jenson and M. J. E. Tilney. 
November I&th, 1918. (134,952.) 

18,934. MaGNETICALLY-OPERATED MOTOR-CONTROLLING AND LIKE SWITCHES. H. 
W. Cox and J. H. Cowell. November 19th, 1918. (134.954.) 

18,955. AUTOMATIC TELEPHONE SYSTEMS. Automatic Telephone Manufacturing 
Co. (Automatic Electric Co.) November 19th, 1918. (135.282.) 

19,146. ALTERNATING CURRENT ELECTRIC ARC CUTTING AND WELDING APPARATUS, 
C. J. Holslag. September 21st, 1918. (133,013.) 

19,147. ELECTRIC ARC WELDING AND ktPAIRING. C. J. Holslag. June 11th, 
1918. (128, 186.) 

19.154. MECHANISM FOR AUTOMATICALLY AND PERIODICALLY OPERATING FURNACE 


OK OTHER VALVES, ELECTRIC SWITCHES, OK THE LIKE. J. Horn. November 2lst, 
1918. (135,297.) 


L. E. Seimbille. January 28th, 1918. 


British Thomson-Houston Co. (General 


November 15th, 1918. 


19,234. IN1TER-COMMUNICATION TELEPHONE SYSTEMS. J. W. Dungey and T. P. 
Wingheld. November 22nd, 1918. (135,3U2.) 
19,303. MAGNETOS FORK INTEKNAL-COMBUSTION ENGINES AND THE DRIVING PRO- 


VISION THEREFOR. R. S. Whalley. November 23rd, 1918.  (135,308.) 

19,323. COMBINED ELECTRIC LIGHT FITTING AND CEILING FAN. M. J. Railing 
and Н. W. Roberts. November 23rd, 1918. (134.971.) 

19.340. TIME LAG DEVICES FOR ELECTRIC AUTOMATIC SWITCHES AND OTHER FLEC- 
TRICAL APPARATUS, Е. C. Fuke and New Switchgear Construction Co. Novem- 
ber 22nd, 1918.  (135,311.) 

19,404. ELECTRICAL CONTACT MAKERS FOR USE WITH THE STEERING WHEELS OF 
MOTOR VEHICLES. J. L. Scott. November oth, 1918. (Cognate application 
4.10/19.) (134,973.) 

19,756. ELECTRODES OF ELECIRIC FURNACES. Soc. Electro-Metallurgique Fran- 
caise. December 3rd, 1917. (121,282.) 


20,525. MaGxeric chucks. W. Arter, September 10th, 1917. (Divided 
application on 12,961/17.) (135,000.) 
21,229. CONSTRUCTION OF CONTACT-BREAKERS FOR MAGNETOS. E. I. C. Mag- 


netos, Ltd., and W. T. Turner. December 19th, 1918. (133,012) 

21,308. INSULATORS FOR HIGH-TENSION ELECTRIC CABLES. Н. Wade. (Fabbrica 
Isolatori Livormo.) December 19th, 1918. (135,057.) 

21,906. ELECTRIC AKC LAMPS OF THE ENCLOSED PROJECTOR ТҮРЕ. Westmin- 


ster Engineering Co. and A. G. Way. December 23rd, 1918. (Addition to 
9.25/10) (135,020. 


21,610. INCANDESCENT ELECTRIC LAMPS SUITABLE FOR AUTOMOBILES AND INE 

LIKE. Butlers, Ltd., and A. Reeves. December 24th, 1918. (135,351.) 
19192 

861. ELECTRIC. SrakKING PLUGS РОК INTERNAL-COMBUSTION ENGINES, A. К. 


Kahl. (A. A. Radtke.) January 13th, 1919. (135,031.) . 
1.344. SeaARNING PLUGS. J. A. Moreau. January 18th, 1919. 
23.93, ELECTRIC FUSES FOR. REASTING. W. 

Holland. January 29th, 1919. (135,379.) 
2.517. APPARATUS FOR GRINDING COMMUTATORS FOR ELECTRIC MOTORS AND THE 

Lint. J. Phillips. January 3lst, 1919. (135.057.) 

2,656. IL LECTRICALLY-OPERATED RELLS OR SIMILAR. SIGNALLING AH ATUS, A. 

Bagutti. February 3rd, 1919. (135,060.) 

2.902. TRON CORES РОК ELECTRIC 1KANSFORMERS, INDUCTANCES, AND THE LIKE. 

J. S. Mollerhoj. February 6th, 1918. (123.096.) 

3.247. ELrciRIC arc Lames. Н. B. Grylls and W. Heape. 

1919. (135,066.) 


(135,042.) 
L. Rowe, J. F. Smith and S. 


February 10th, 


3.645. PROTECTIVE DEVICES FOR ELECTRIC\L CIRCUITS. Western Electric Co. 
(Western Electric Co.) February J]4th, 1919. (18. 380.) 
3,600. DyYNAMO-BLECIKIC GENERATORS. V. Crabb. February l4th, 1919. 


(135.073.) 
3.685. ASCERTAINING THE DISTANCE OF THE SOURCE OF SOUNDS IN SURMAKINE 
SIGNALLING AND THE LIKE. А. W. Sarnmark. February 14th, 1919. (123,327.) 

4.342. ELECTRIC MOTORS FOR VARIARLE OFD TRANSMISSION, Н H. Wright 
and T. Humphreys. February 21st, 1919. (135,392.) 

4.982. SOCKETS FOR ELECTRIC LAMPS. ]. Wegmann. 1918. 
(128,538.) 

7,606. METHOD OF AND ARRANGEMENTS FOR COOLING HIGH-SPEED DYNAMO ELFC- 
TRIC MACHINES. M. Gruber. March 26th, 1919. (135.409.) 

8,081. RADIO-TELEGRAPHIC TRANSMISSION SYSTEMS, W. J. Mellersh-Jackson. 
(A. Taylor.) April 4th, 1919. (135,111.) 

8,798. ELECTRICAL DEVICE FOR HEATING LiQUIDS. W. B. Smits. April 5th, 
1218. (125.392.) 

9.411 IMPULSR SENDING DEVICES APPLICABLE TO AUTOMATIC TFLEPHONE SYSTFMS 
AND THE LIKE. Automatic Telephone Manufacturing Co. (Automatic Electric 
Co.) April J4th, 1919. (135,416.) 

10,038. SPARK-PLUG inpicirors. C. F. Pinneo. April 22nd, 1919. «(135.116 ) 

10,949. ErFCTRICAL GENERATORS AND ELECTRIC MOTORS. J. Shepherd. May 
2nd, 1919. (135.122.) 

11.312. PROCESS FOR MANUFACTURING PURE ELECTROLYTIC COPPER FROM CEMENT 
COPPER. A. G. Sundberg and T. F. Thomasson. May 6th, 1919. (135,195) 

11,570. Ркојксток arc rs. Johnson & Phillips and G. C. Pearson. Mav 
8th. 1919. (135,127.) 

13.008. ELECTRIC CHAIN- Wat MING 
1919. (135.136 Y 

13,512. DISTRIBUTOR DEVICES FOR IGNITION APPARATUS. Remy Electric Co. 
April 4th, 1917. (Divided application on 219/19.) (127.587 ) 

14.757. ELECTRIC CiRCUIT-CONNECTING DEVICES. J. Glasson. June Lith, 1919. 
(135 ,438.) 

15.55. AUTOMATIC SIGNAL RUOY AND AUTOMATIC 
MECHANISM. W. E. Sanson. June 20th, 1919. 

15.806. ELECTRIC TERMINAL CONNECTORS. J. 
(135.146.) 


June 18th, 


MACHINAS, G. J. Armstrong. May 28th, 


WIRELESS 
1.441.) 
W. Jordan. June 23rd, 
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LITHOLITE, Ltd., 


65—67, Hackney Grove, London, E ~ 
Phone and Telegrams: Dalston 592, Reds 
MANUFACTURERS OF 


MOULDED INSULATORS, 


FIREPROOF AND OTHER GRADES. 
ESTABLISHED NEARLY 20 YEARS. 


SILUMINITE. 


Fireproof—Non-Hygroscopic—High Resistant, 

The ‘ew low priced British Insulating man чы having 

qualities and characteristics cs possessed by nc other Insu- 

latina Material. Used by tha Gover =, е leading 
I ways, and Electrical Firma. 


THE SILUMINITE INSULATOR co., Ltd., 


The Green, Southall, Middlescx. 
; Southall 59. Soo Large Advt. every alternate weok. 


Т. | FERGUSON, | д. 
H LIMITED, 2 С. 


SWITCHBOARDS. 


INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN а CUT-OUTS. 


= Record Electrical Co.. 3 


BROADHEATH. MANCHESTER 


TELEPHONE : 164 ALTRINCHAM: 


BROOK 


ONE, TWO and THREE-PHASE 


MOTORS. 
See Sup. 46. 


SWITCHGEAR. 
ERNEST F. MOY, LTD. 


Manufacturing Electrical Engineers and 
vernment Contractors. 


SREENLAND PLACE, CAMDEN TOWN, LONDON. 


NEW DISTRIBUTION BOXES. 


THE CANTIE PATENT FUSE WILL 
CLEAR A "DEAD SHORT.” 


ALL CONNECTIONS FROM FRONT, 


THE CANTIE SWITCH CO. LTD. 
67, MOUNT Sr. NOTTINGHAM. 


™ SAXONIA 


ELECTRICAL WIRE CO., LTD., 
ALWAYS GREENWICH, S.E. 


ALL BRITISH 


CHURTON 


S MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker: 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM, 


Bae Advertisement last week, page тххүй. 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E 


TELEPHONES & CABLES. 


See Advertisement this week, Sup. 12. 


CONNOLLY BROS,, Ltd., 


for 


WIRES AND CABLES. 


See Advertisement last week, р, Ш, 


STEEPLEJACKS 


— Chimneys Raised, Felled, — 
Straightened, Pointed and Banded. 


The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co. Ltd, 
7, Princes Street, Westminster, S.W. 1. 


Telephone Telegrams : 
Victoria 0497. Chimboseta, Phone, London. 


— STAMPINGS, — 


Tokens, Cheoks, Blanks, Press Tools, 
Cutters, Punches, Dies, also Name Plates, 
Instruction Plates, Meter Dials, Switch- 
board Labels, Advertising Novelties, Club 
Badges, Address Plates. 


RELIANC 
JULIUS SAX 


FOR 


BELLS. 


Engraving Ce., Ltd., 
CHISWICK. 


CUT OUT DANGER. 


See Page xv. 


London Office 
49, Queen Victoria St., . C. 4. 


Makers of— FU LLE R, 


WIRES & CABLES, 

ACCUMULATORS, 
BATTERIES, | 
CARBONS. | 
CHADWELL HEATH, ESSEX. | 


MAVOR & COULSON, Ltd., 


GLASGOw . 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


1 THE BRITISH 


ALUMINIUM 


COMPANY, LD., 
10 9, Queen 
Victoria St., 
LONDON, E.C. 4. 


Bee large Advt, 25/7/19. 
THERMIT, LIMITED, 
(Proprietors: NOBEL'S EXPLOSIVES СО., 
LTD., GLASGOW, 

675, Commercial Road, 
LONDON, E. 14. 

‘Phone : ‘Grams : 
EAST 4157. " FULMEN, PHONE LONDON." 
ee 
LEA RECORDERS 


for measuring 
Boiler Feed Water 
and Condensed Steam. 


The LEA RECORDER CO., Ltd., Deansgate, Manchester 
—— —— —— € Hn— e —! 


“M.E.M.” Ironclad 
Switch & Fuse Gear 


is supremely simple and 
exceedingly efficient. 


M. E. M. Co., Ld., Barford St., B ham. 


FLEXIBLE CABLES. Over $0 years’ experience. 


Advertisement Index, see page xxxii. 
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а ENCLOSED T T D O R Р 
== фә f | ACCUMULATORS 
S " і | 


STEAM ENGINES. 
CAN BE OBTAINED 


ONLY FROM 


For Direct Го тата to Dynamos, Fans, THE | 


epe TUDOR ACCUMULATOR 


For Ship Lighting and Industrial Works 
of all kinds. 
COMPANY, LIMITED, 


E. S. HINDLEY & SONS, I 3, Central Buildings, WESTMINSTER, S. W. * Р 


| 11, Queen Victoria Street, Е.С. 4. “Telegrams : '* SUBCONICAL, LONDON." Telephone: VICTORIA m. : 
Works: BOURTON, DORSET. — Telephone: Сау 9804. | 


— Works: DUKINFIELD, near MANCHESTER, |. 


"PHONE 46576 CENTRAL. 
TELEGRAMS—" MICAYLOR, LONDON." 
& Tune PETTERS, (™ | 
j | 
ULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. HATTON GARDEN, 
| ens tractors for Air Board, War Office and Admiralty Requirements ` LONDON, Е.С. (t. 


CUTTING AND GAUGING OUR SPECIALITY. 
BEST QUALITY MICA ONLY, (The Oldest Established Mioa House In the e.) 


Telephone: Offer your stocks — 
HOP +520 state full description and quantity 


Terms of Purchase —Frompt cash 
_against delivery 


ELECTRICAL INSULATING 


TAPES, WEBS, CORDS, SLEEVING IT d 


NEWGATE STREET, | INGRAM STREET, 
— нне Stock. LONDON, E.C. 1. GLASGOW, 


| 
| 
5 
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THE " Telephone No. 8106 London Wail. 


LONDON ELECTRIC 
WIRE COMPANY 
& SMITHS Lp 


Telegrams: “ELECTRIC, LONDON.” 


CABLES, WIRES AND FLEXIBLES. 


HIGH RESISTANCE ALLOYS. 


PLAYHOUSE YARD, GOLDEN LANE. 
| LONDON Е С. | 


NANTERRE 
CARBONS 


‘For ARC LAMPS. 


BRUSHES 


For DYNAMOS. 


THOMAS INSULATORS 


For E.H.T. с" Lines. 
SPECIALLY ‘DESIGNED 
withstand 


HIGH FREQUENCY CURRENTS 
LIGHTNING SURGES. 


E EUROPEAN AGEN 


JAMES W. GLADSTONE, 


70, M ri AS ROAD, LONDON, o 23. 
1077 Bydenham," London 


The Last Word in Hb V 


Nulmos 


—:— GENUINE —-— 


VULCANIZED 


WELLS ELECTRICAL Co., 


73, Cheapside, London, E.C. 2. 


> FIBRE = 
‘SHEETS . RODS 
‘TUBES: GEARS: 
INSULATORS:WASHERS: 
<= BUSHES - ETC; — 


MOSSES & MITCHELL 


‘GOLDEN LANE: LONDON: E:C: 


TELEP.: CITY 4117. TELEGS8.: ELCHARBELO CENT. LONDON. 


GLASQOW— . 
М. M. WILSON а CO. 19, Waterlos Street. 


iv THE ELECTRICAL REVIEW. | [July 11. 1919, _ 


BERTRAM THOMAS 


Worsley Street, Hulme, MANCHESTER. (тобе Кү Cau Quesa Anne’s — p 


Le del Lak Le del bal Le el bel Le el del ae el el ek el el La 


THE "хү. RACER 


METHOD OF KEEPING STORES. 


(Patents 106370, 108657, 109415, Rec. Manx 876,424.) 


The 


IDEAL 5 


Keeping Stores 


Goods are kept in 
removable steel trays 
tilted to show the 
contents and facili- 
tate withdrawal. 


The trays are fitted 
with sliding par- 
| titions. 


The fittings are 
fireproof, are of per- 
manent value, and 
can be added to and 
re-arranged with a 
minimum of labour. 

Stocktaking made 
X4 easy. 


For 


HYDRO-ELECTRIC PLANTS 


Accurate Speed Regulation is Essential. 


OUR PATENT 


OIL-PRESSURE GOVERNOR IS UNSURPASSED. 


GILBERT GILKES ё CO., L- Kendal. 


Willcox’s Oils 


“The Super-Quality Lubricants. 


FOR Steam Cylinders, Turbines, Bearings, 
Crank Chambers, Diesel Engines, Gas 


| Engines, Dynamos and Shafting. 
| Let us quote for your requirements. 


Other Specialities : 


| 
" Jointite"" Compressed Asbestos Sheeting, for steam, oil, water, acid, &c., joints: Packings ; Oil Filters and Cabinets ; 
\ Stores and Tools of every description for the Electrical Engineer. 


95, 
CAMDEN S! 
BIRMINGHAM. 


| W. Н. WILLCOX & CO., LTD, 
| 232 38, Southwark Street, London, S. E. I. 
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DOUBLE GEARED ELECTRIC 
HAND DRILLING MACHINES. 


Wolf Electric Tools are British made 
throughout, and are specially designed 
for drilling, riming and tapping any 
kind of metal. The motor, switch and 
gearing are entirely enclosed, all gears 
are machine cut ; the drilling spindle 
runs in ball-bearing thrust, and ball 


journal bearings are used throughout. 


Why not write for our 


Catalogue to Dept. D." DELIVERY 


FROM STOCK. 


* WOLF & CO., Ltd., 115, Southwark Street, London, S. E. 1. 


| COVENTRY OFFICE: 6, Warwick Row. 


n Lae 


ih uU Т; 


'" STATION | ы i [d d MIN. 3 " : 
4 „„ £^ | t ~~ MOTOR TOR CAR 


cute, gtx ana соттон | THE CONCORDIA ELECTRIC WIRE Co., Ltd, 


| COPPER & HIGH RESISTANCE TRENT MILLS, NEW SAWLEY. DERBYSHIRE. 
WIRES, CABLES, SHEET — 
Cr fand "RIBBON, | TELEGRAMS: “ Polianite, Long Eaton." | TELEPHONE: Long Eaton 2489. 


ASBESTOS and ASBESTIN 
COVERED COPPER and 
HIGH RESISTANCE WIRES. 


BESTOS ~» ASBESTIN 
OPPER WIRES. 


BARE = COVERED FLEXIBLES. 


Victoria 4120. 
IEl Een: "Pelanite London.” 


; BELL WIRES & CORDS 
ELEPHONE CABLES & CORDS. 


CHARCOAL IRON WIRE. 
ARMATURE BINDING WIRE. 
| FUSE WIRES. 

MEDICAL CORDS. 


te ASULATING MATERIALS 
all classes of Electrical Apparatus. 


* FLEXIBLE CORDS 
о Construction, Finish and Size. 


2 


LONDON OFFICE & STORES : 155, Victoria St., 8. V. 1. 
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No. 9026. 


W. T. HENLEY'S TELEGRAPH WORKS Co., Ld, 


BLOMFI ELD STREET, Telephones : 
LONDON WALL, E.C. 2. 


Telegrams: "HENLETEL AVE, LONDON.” and "HENLETEL," all Home Branches. 


Works : 
NORTH WOOLWICH and 
GRAVESEND. 


PRINCIPAL COLONIAL AND FOREIGN BRANCHES: Suipacha, 602, esq., Tucuman, Buenos 
13/1, Clive Row, ; Khedivial Bldgs., Sharia Emad El Dine 
| Mi bi acinis Norrlandsgatan 8 & 10, Stockholm. 

20/21, Standard Bank Chambers, УРА Room 234, Coristine Building, Adolph Seghers, Rue Scribe 11, Pans. 


M 
N. Z. Heerengracht 209, Amsterdam. 
Central Engine Works Co., Ltd., Laidlaw Building, Battery Road, Singapore. 
Westinghouse Norsk Elektrisk Aktieselskap, Kristiania. 


546-550, Collins Street, Melbourne. 
61, York Street, Sydney. 


19/23, Blair Street, Wellington, 


TRADE MARK. 
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20-30 Amp., 250 Volt 
Single- Pole Bridge 
Type Fuse Box. 


10. Forbes Street, Bombay. 


(July 11, 1919. 


Tronclad Fuses. 


Don’t save a few pence and 
spoil a £100 job. 
Henley Ironclad Fuses— 
best obtainable — It's 
money well spent. 


All current carrying parts are 
of heavy construction, com- 


pletely protected by porcelain. 


The cases are of the best grey 
iron castings—finished in our 
well-known green enamel. 


All Boxes are separately packed 
in corrugated cardboard boxes. 
Easy to stack and can be given 
out in a perfect condition. 


For full particulars and 
prices see our List Y 101. 


Instal 


4560 LONDON WALL 
(7 lines). 


Adolph Seghers, Calle de Ayala 23, Madrid. 
Adolph Seghers, Rua do Alecrim 79, Lisbon. 


— 


HC 
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———— 
DISTANT CONTROL , 


GEAR. 


The HANODYELL ” System for distant switching 
on station networks WITHOUT CABLES and 
dispensing with the use of complicated mechanisms. 
Specially adapted for sub-station switching, all electric 
street lighting, meter rate changing, &c., &c. 


Made under 
z DUDDELL — HANDCOCK — DYKES — OLIVER 


Patents. 


© OLIVER-PELL ” Eleotrio & Manufaoturing Co., Ltd., 


(Late OLIVER ARC LAMP, LTD.), 


MANUFACTURERS OF ELECTRICAL SPECIALITIES. 


WORKS: OFFICE: s 


Gambridge Place, Granville House, 
Burrage Road, Arundel Street, 
WOOLWICH, 9.E. 18. Г LONDON, W.C. 2. 
Telephone: 76 WooLwicB. | Telephone: 2893 Cirr. 
Telegrams: ''Liour, WooLwicH." Telegrams: ‘‘ Lrrator, EsTRAND, Lor non.“ 


J Y 
m 


| _ ii 
— Mii 


themselves. 


BRITTAIN’S Electric Motor Co. 


(Fermerly LANGDON-DAVIES), 
дз. 110, CANNON STREET, LONDON, E.C 4. worse: Eastdown Works, Dermody Road, Lewisham, S. E. 13. 
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V ULCANISE 
| Wisc FIBRE 


(Waterproof Insulator). 


DIAMOND FIBRE С0., LTD., 57/59, OLD ST., LONDON, E. G. 1. 


Ne, 


е $^ 
Cole, Marchent & Morley, Ltd., 
Bradford, Yorks. 


WIRE ——— 
LAMPS 


Secure the utmost economy 
in Users’ Electric Lighting 
consistent with Brilliancy, 
Strength and Long Life. 


Licensed and made under British Patents 21513 of 1906, 16530 ol 1907, 
23499 of 1909, 8031 of 1910, 17722 of 1911, and 10918 of 1913. 


The British | Westinghouse 
Electric & Mfg. Co., Ltd., 


14, Long Millgate, Manchester. 
Stores and Sales Depots: 


C. M. & M. 


CONDENSING PLANTS. 


SURFACE TYPE— 
(Under Kinetic Patents) with partial 
or entire steam jet air extraction 
and de-aeration of feed water. 


LOW LEVEL JET TYPE— 


With Steam Jet Air Extraction. 


ECONOMY IN STEAM. 


FLEXIBILITY OVER WIDE RANGE 
OF LOADS. 


Walk, Fargate, SHEFFIELD. 8, Ward's Bldgs. 
High Bridge, NEWCASTLE-ON - TYNE, 
CALCUTTA, BOMBAY, JOHANNESBURG. 
———7 MELBOURNE. —————— 


RELIABILITY AND SIMPLICITY IN 
OPERATION. 


Rotes mere 


44, Electricians and Dealers should write fer 
rice Lists and Shewcards. 


VULCANISED INDIA-RUBBEB 


CABLE, 


SWITCHGEAR, STARTERS, INSTRUMENTS, Etc. 
DELIVERIES FROM STOOK. 
ALL MANUFACTURED. BY US IN LONDON. 


gy, HEAD OFFICE & WORKS: ST. THOMAS STREET, LONDON, SE 
we. GEIPEL à C CABLE WORKS: WEMBLEY, LONDON 


af 


we 
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"ELEVANJA" 


ELECTRIC MOTOR CONTROL GEAR. 


А E Фо у | b 


Automatio 
Motor Starter 
with pilot 
revereing 
switoh. 


SEND US 
PARTICULARS 
OF YOUR 
SPECIAL 
REQUIREMENTS. 


ELLISTON, EVANS & JACKSON, Ltd., 
13, CROSS STREET, FINSBURY, Е.С. 2. 


NE A * LONDON ү 915 T 
Telephone : WALL (806 н ELEVANJA, LONDON." 


Satisfactory Glue Heating 


The problem of Satisfactory Glue Heating 
will be solved the instant you make up your 
mind to instal 


"EIEMIER- 
ELECTRIC GLUE-POTS 


They are handy, strong and well-made, and will give 
long, satisfactory and economical service—costing 
for Current but 2d. per 10-hour working day. 


If satisfactory Glue Heating interests you, 
ask for full details to-day. 


PREMIER Electric Heaters, Ltd., 


258 260, Bradford Street, BIRMINGHAM. 


Grams 


Fahrenheit. 
Birmingham.” 


R.H.S. 
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INSULATING MATERIAL. 


GUARANTEED QUALITY 
PROMPT DELIVERY 


F. M. CARSON, 
121a, Bunhill Row, LONDON, E. C. 1. 


PROMPT DELIVERY FROM STOGK 


«5 т 


SLM 


The iun "Way 


to Clean. 


OU can now obtain the Sturtevant No. 5 Turbine 
Suction Cleaner. It is the Cleaner with the 
Biggest cleaning capacity for the smallest power 
expenditure. | 
Built on sound engineering lines, nothing toy-like 
about it, It has an infinite. capacity for work. 


Large numbers are in use cleaning Stores, Offices, 
Theatres, Cinemas, Hotels, &c. 


Ask us for particulars of these and smaller 
sizes. Publication U1207 on request. 


Engineering MR Ltd., 
147, Queen Victoria St., London. 


- — — ee 2 С - — - . 
o ——— — —— — » ^ wu З. 
= 


TANK MAKERS. 
LONDON. 


соо „ < 
0 0009600860 ооооетео se ae 


* 


MALD STEEL PLATE WORK, BLACK OR GALVANIZED 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 


Ghiet Offices 352 to 364, EUSTON ROAD, N. W. 
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VN LM 


D. & S. CHOKING TUBE FUSE 


HANDLE TYPE. 


Large numbers of these well-known 
Fuses have been used at the front, 
and have successfully passed the severe 
test of WAR conditions ; they may 
therefore be used under PEACE con- 


ditions with renewed confidence. 


Be careful to get the genuine 
D. & S. choking tube and not an 


inferior imitation. 


i HANDLE TYPE UNMOUNTED. 


DORMAN & SMITH ir». 


ORDSAL ELECTRICAL WORKS, SALFORD, MANCHESTER. 
LONDON OF FICE: 17, VICTORIA?ST. WESTMINSTER, S.W.1. 


QUEAD ? 


ed Heat 
Electric Fires. 


ATTENTION 


has been given not only to the Electrical 


side, but the mechanical end is right. 


QUEAD, LIMITED, 


Sole Manufacturers, 


[= 47-57, Marylebone Lane, LONDON, W. 1. 


Telegrams : Mayfair 3582. 
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Merit! 


That, in a word, sums up M. E.M." pro- 
ducts, their excellence being emphasised 
by the Simplicity, Efficiency, and Safety 
of this thoroughly dependable service 
of Ironclad Switch and Fuse Gear. 


Some of the "M. E. M." features аге :— 
Standardised and  Interochangeable „Units ; 
Best-class English Porcelain Bases; Extra 
Tis Strong Contact Blocks, easy renewel, Con- 


1 R . tacts undamageable by quick closing ; Patent MED C 
“Glasgow. Arcing Chamber of utmost capacity, amply i 
ventilated; Fewest Connections; Readily 
Accessible ; Amply Protected Live Parts, &c. 


Our Modern Manufacturing Methods enable us to produce Gear that is bound to render 
satisfactory service—only the best tested materials are used, only the most efficient 
workmanship is employee - which guarantee finished products of exceptional merit 
and a high standard of excellence. Investigate the merits of M. E. M." Products. 


The MIDRAND ELECTRIC MANUFACTURING Co, Ltd. 


Barford Street, Birmingham. | 

Phone: Midland 671-2 : Wires: " Kilowatt B'hm." 
London: Hosen а паз drop, Вай БАП Bt., Е.С. Dublin: a он. arem. 20, Gt, Drdnawie k St. 
Manchester: T. A. Nunw , Carr N 1 ho 1.0. 
Glasgow : W. Brown & Co., 200.Ра, ' 
Ке ә = еы -Тупе: R. F. Sunderland, М 


The Electrical Equipment that will pay best during 
and after reconstruction is that which combines 


ABSOLUTE SAFETY, 
MAXIMUM EFFICIENCY, 
REASONABLE COST. 


This Combination is best secured by the use of 
* SAFUSE " and * DONLOK" Switch, Fuse and 
Plug Gear. 


Sole Manufacturers and Patentees :— 


DONOVAN & CO., 


47, Cornwall Street, 
BIRMINGHAM. 


Telegrame : “Donovan,” Birmingham. 
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BRITANNIA. OSRAM. 
COSMOS. 2 
EDISWAN. WOTAN. 
FOSTER. ELASTA. 
MAZDA, - STEARN. 


„А bunch of the best, but not 
much good for lighting unless 


they are used under a good reflector. While the half-watt and one- 
watt types of metal filament lamps made by members of the T.L.A. 
are unequalled in economy of current consumption, efficiency and strength, 
if used alone or with incorrectly designed reflectors work becomes rapidly 
trying and fatiguing to the eyes. The intrinsic brilliancy of the filaments 
needs controlling with SUNLITE “P.E.” REFLECTORS. The 
combination of the two effects a resulting illumination unsurpassed for 
any industrial or commercial operation. The SUNLITE “Р.Е” 
REFLECTORS are manufactured in just sufficient types and sizes to 
handle all lighting problems efficiently. The special vitreous enamel finish 
enables them to be kept clean easily, and it retains its high reflecting 
‘power indefinitely. | 


We shall be happy to furnish the fullest possible" 8 
respecting your lighting problems — 
or, as a preliminary, spend a quiet 
half hour with our little book High 
Efficiency Lighting of Commercial and 
Industrial Installations,” which will put 
you right on the road to working 
under the best lighting conditions. 


The Lamps and Reflectors are 
in stock. Do not delay just because 
at the moment the lighting situation 
is easier. The days slip into weeks 
all too soon. Act now, even if it is 


LAU Ur m Dn DET ee ee eee M E Ша LO Шш аа ш йай агаа ишга; 


only to ask "us to send along the Two of the most useful of the Sunlite 
“PE.” Reflectors. : 
little book referred to above. The Extensice and the Irtensive Parabo'ic. 


Miro tai tre 
MU 


Den- 1 1 > - 
"ELECTRICAL COMPANY LIMITED. 


118—120, (Charing Cross яа London, Ұ.С. 2. 
Telegrams: - - - - =- Secabilis Ox London. 
Telephone: - - >œ œ Gerrard 2291 (3 lines). 
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Protected. 
Pipe Ventilated with pipe 


Type. 


KINGSWAY 
W.C. 2. 
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TELEPHONE :— 
HOLBORN 830. 


ШЇЇ! 
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WILLANS WORKS, RUGBY. 
ill 
See 


outlet" or Totally Enclosed ” 


AN 


e. 


My 


Feature provides for a motor of the 
Pipe Ventilated with open outlet,” 


LONDON, 
lí 


Uj 


STANDARD A.C. AND D.C. MOTORS ARE 


SUPPLIED IN A FULL RANGE 

WITH CONVERTIBLE FEATUR 
DERING THEM SUITABLE FOR 

UNDER ANY CONDITION OF SERVICE. 
CONVERTIBLE MOTOR—PROTECTED TYPE. 


QUEEN'S HOUSE, 
0 


“2 
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ORDNANCE WORKS, SCOTSTOUN. 


SS 


Ventilated,” “ 


The Convertible 
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pe Vicrony IRON. 


MACHINE- GROUND. 


DOMED-NUT. 


MIRROR-NICKEL 
FINISH. 


JUST HATCHED. 
Manufaotured by 


THE ROCHDALE ELECTRIC CO., LTD., 


Head Office and Showreom, 
13, Drake Street, ROCHDALE. 


THE INTERNATIONAL ELECTRIC Co., Ltd.. ? 


Manufacturers of High-Grade 
Electric Light 


WIRES AND CABLES, 


BRITISH & CONTINENTAL STANDARDS, 
118, 3/22, 3/20, 7122, 7/20, 7/18 
(Single or Flat Twin). 


International Talks No. !.—THE BUYER. 


Your function as Buyer is to obtain maximum value for the 
minimum expenditure. Asa discerning Buyer you will know that 
Cost alone is no criterion, and that careful inspection of the goods 
under consideration for quality is imperative. 

Coming to Cable—knowing your business, you will look for High 
Conductivity, well tinned copper, good vulcanised insulation with 
plenty of life in the rubber, tight braiding well impregnated and 


good colouring in compounding, and if you are examining a sample 
of " International " manufacture you will find all these qualities. 


Have you had a sample yet? Your enquiry is invited. Please address to :— 


The International Electric Co., Ltd., 


Ө Head Ойсе & Works: Ashley Road, Tottenham, М. 17. 
Telegrams :—" Intelco ‘Phone, London.” "Phone: Tottenham 132. 
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Cut out danger 
| and economtise space 


: Even where skilled supervision can be maintained at 
the highest standard it is wise to cut out danger — 
| still more so when, by reason of economic and other 

| | conditions, that supervision is less reliable. 


Again, to-day, іп the interests of maximum pro- 
ductivity, it is essential that every foot of space 
should be usefully employed, not wasted. 


In both directions the 


D Truck Type bond 


is a material assistance. 


Every cubicle, whether single -or part of a board, 
forms a perfectly rigid, zell- contained. totally 
enclosed, all-steel structure, with no live parts 
| exposed when in position or withdrawn. 


| Hs 3 of gii 1 ше access E | 
| | Cabie Doxes, etc., from the ont, thus obviating the ] - Phill; Ц 
| f need for rearway passage. onnson & J hi at Lid. 

| Full description will be found in our Switchboard CableMakers = есм Битке. 


Catalogue, which will be mailed free upon request. SINCE 75. 


CHARLTON, LONDON. S.E.Z 


M 
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We are now MANUFACTURING 


AND TAPES IN 


IMMEDIATE DELIVERY. 


^ EMPIRE” OILED INSULATING CLOTHS 
ALL THICKNESSES, 


PRIOES UPON APPLIOATION. 


"EMPIRE" SILKS & PAPERS ALSO NOW IN STOCK. 


MICANITE & 


Empire Works, 


Telegrams: " Mytilite Phone, London." 


"MPO 
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INSULATORS CO, 


WALTHAMSTOW, Е. 17. 


| 4 jj d. 4 ч 
| | 32 17 K 7d М 3 
i | P M Y i Nn f 
E EE * een 


i ll M 
d 3 


Ltd., 


Telephone: 738 & 739 Walthamstow. = 


r^r wien MATERIALS 


MICANITE 


ШРШ... 
MA. З ig 
112 ИН m 


PRESSPAN- £j JNSULATING-MATERIALWORKS FOR THE ELECTRICAL BRAPCH. 


отпало H.W EIDMANN LTD 


110 . 
A Ш 
— А 
, 


FOR LIST 
AND: DISCOUNTS 


OO — 
' HASLAM ¢- STRETTON, Lt 
трн 


АЫ, «ЕД 


CARDIFF 


RAPPERSWIL. 
(SWITZERLAND) 


ADAPTABLE 


& вомомв CLIP X 


Absolutely the only Clip on the 


market that will fit any size 


t. 


Conduit, Cable or Pipe. 


HANN &INGLE| 
/3-ALBERT PLACE : 
BRIDGE ST. MANCHESTER. Ё 


SSS 
PAU 7227 77 À 
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Laying 
Callender’s 
Cables above 
the snow line in 
the Himalayas, 


Simla, India. 


ч 
— 1 


Electric Cables for Extreme Climates. 


СЕСЕ CABLES аге Our Specialities :— 


manufactured to meet the exigencies 


of extreme climates in every quarter | Patent CAB TYRE SHEATHED 
of the Globe, and they have justly won a Cables for bad situations 


reputation for themselves on account of 
their general reliability under the most 
adverse conditions. 


The “KALEECO” Wiring System, 
Economical and effective, neat in 
We have Branch Offices or Agents in | design. 
nearly every country in the world, and | 
are therefore in a position to study local “KALBITUM” Paint for Iron and 
conditions and give expert advice on all Steelwork is anti-corrosive and acid 
electrical transmission problems. proof. 


Our factories at Erith, Kent and Leigh, “KALANITE” Insulating Material, 
Lancashire, are equipped to undertake non - hygroscopic and tough; less 
orders for any description of insulated costly than Ebonite but equally re- 
Cable— Paper, Rubber or Bitumen ; and liable. 
we are always ready to forward 

publications or to quote promptly on WHITE METAL ALLOYS for all 
receipt of particulars. speeds and pressures. 


T elephone : ` | 9 Telegraph : 
1910 HOLBORN A € N е 1 “CALLENDER, 
(3 lines). LONDON." 


CABLE & CONSTRUCTION CO. LTS. 


Hamilton House, Victoria Embankment, LONDON, E.C. 4. 
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MICA & MICANITE SUPPLIES, LT 
INSULATION 


Telephone : North 805. 
в 10160008 " Misasulim,” 
„Мого, Londen. 


A 


Spoolal : Works: MICA HOUSE, 
MICA WASHERS for all purposes. OFFORD STREET, 


MICA FORMERS for heating elements. 


LONDON, N.i. 


JAMES HOWDEN & Co. E- 


G L A S С О WV. 


“IMPULSE” STEAM 


TURBINES 


of High, Low and Mixed 
Pressure, and Pass Out 
Types, 
300 to 25,000 kwts. 


HIGH-SPEED 


STEAM ENGINES, 
5 to 2,500 B.H.P. 


Patentees and 
Manufactarers of :— 


Howden’s Forced Draught. 
Wallsend-Howdea Oil 
Burning System. 
Fans for Suction Draught, 
Ventilating, &c. 
Patent Combination 
Water -Tube Boilers. 


MANCHESTER CORPORATION ELECTRICITY WORKs. 


TOTAL KILOWATTS, 37.500. 


| BAILEY’S E BALL-BEARING 
Ет GYROMIETER 


(Speed Indicator). 


Designed to give the highest possible efficiency, and embodies all the desirable 
features which we have found to be necessary in our long experience as manufacturers 
of this class of instrument for the Admiralty and all the leading engine makers, &c. 
Beautifully finished in Hard Black Stove Enamel, with Nickel-plated Mountings, and 
every part manufactured at the Albion Works, Salford. 


We make Horizontal and Vertical Patterns in 4, 6 and 8 in. Dials. 
Prices and Full Particulars on application. 


" Lu. 5149. We are Manufacturers of all kinds of Recording Instruments, Pressure Gauges, 
R Steam Pumps, Air Compressors, Valves, &c. " | 


Sir W. Н. BAILEY & Co., Ltd., Albion Works, Salford, Manchester. 
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The Hall Mark 
for Quality. 


Measure with accuracy 


the amount of steam, compressed air, or water passing through 
your piping system, by using 


B. I. H. Flow Meters 


I1 will accurately measure the quantity of steam, water or air 
owing in the pipes of any diameter at any condition of pressure or 
temperature met with in commercial practice. 


They are accurate over a wide range of velocities, and are supplied 
either as recording instruments or as indicating instruments. 


B.T.H. Indicating Air Flow Meter for porsanioat con- 


B.T.H. Indicating Steam Flow Meter for permanent con- 
nection with main. lndicates instantaneous rate of flow. 


nection with main. Indicates instantaneous rate of flow. 


By equipping your boilers with B.T.H. Steam Flow Meters you eliminate waste; 
and your Engineers, by comparing the steam output with the coal consumption, can 
always ascertain whether the boilers are working at maximum efficiency. — —— 

B.T.H. Air Flow Meters enable you to ascertain if all the power available in 
your compressed air system is being made use of, or if there are leakages, and are 


a reliable check on the power taken by air drills, hammers and other pneumatic tools. 
They will be found useful and reliable in connection with Blast Furnace Plants. 


Write for illustrated list R.E. 117 on B.T.H. Flow Meters. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


Head Office and Works - - - Rugby, England. 
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LIGHTING 
ACCESSORIES. 


CABLE, FLEXIBLE WIRE, 
LAMPS. 


DELIVERIES FROM STOCK. 


SEND US YOUR 
NEXT ENQUIRY. 


ELECTRIC, 


LONDON: BIRMINGHAR : 
The Switch House, Saffelk Werks, 
86, Newman St..W. 1. Oozells Street. 


MANCHESTER: 65, King Street. 


BERRY 


rw 


WESTON 


MINIATURE PRECISION 


D.C. INSTRUMENTS. 


This Model has 3 
current and 3 E.M.F. 
| ranges, and practic- 
| ally comprises 6 in- 
| struments in one case. 
| 


— a —— — Hoá 


It is accurate, dead - 
beat and reliable, and 
is the most conveni- 
ent Testing Set on 
the market. 

Similar instruments 
are made with single 
and double ranges. 


| The LIST PRICE 
olf triple range Volt- 03-797 MESS 
A ters in standard iii | 
| "T E Model 280 Triple Range Portable Volt-Ammeter. 
Weight 158 oz 
| £6. 


For full particulars write for LIST D 3 to— 


Weston Electrical Instrument Co., Ltd., 


Audrey House, Ely Place, Holborn, London, E.C. 1. 
Telegraphic and Cable Address: 'PIVOTED, LONDON." A.B.C. or Lieber's Code. 


ааннара MM 


THE L.P.S. ELECTRICAL CO, 
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H.C. COPPER WIRES 


Enamel, Silk and Cotton Covered. 


Our Wires are unsurpassed for quality and dielectric Strength. Our 
Enamelled Copper will stand a higher temperature than any other Insulation 
we know of, and each reel is warranted to give an unbroken run. It is 
mechanically the strongest and toughest Insulation extant. „65 | 


Other products : 


TUNGSTEN CONTACTS. Recom- RESISTANCE WIRES. 
mended for Induction Coils, Tapping, | | 
Keys, Magnetos, &c. FLEXIBLES, TELEPHONE CORDS 
| | and IGNITION and OTHER 
TUNGSTEN and MOLYBDENUM J. CABLES, armoured and unarmoured, 
Sheet, Rod and Tape. o Terminals, Test Clips, e. 


| l 


14, Howick Place, Westminster, 
„ London.“ E LON DON, S.W. 1 е Telephone No.: Victoria 7346. 


We may be useful as Cable Makers, 

But we are rotten as poets. 

Can any of our friends 

Supply us with verses 

Suitable for advts., on the 

Lines of the following couplet ? 

(Which is beginning to grow whiskers) :— 
When in Trouble or in Doubt 
C.T.S. will help you out. 


ST. HELENS CABLE & RUBBER CO., LTD., WARRINGTON, 
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THE BRITISH ELECTRIC TRACTION 
G E Y 8 E R COMPANY (LIMITED). 
FROM WAR TO PEACE CONDITIONS. 
ELECTRIC о PROPOSED: ecrit iab 


. i 

Washer and Wrin er THe twenty-third ordinary general meeting of the British Electric Traction 

в Company (Limited) was held on July 3rd at the temporary offices, Man- 

chester Hotel, Aldersgate Street, Mr. Emile Garcke, M. I. E. E. (the chair- 
man of the company) presided. 

The Secretary (Mr. Thomas Bower) read the notice convening the meet- 


ing and the report of the auditors. 


The most compact and efhcient The Chairman, in moving the adoption oí the report and accounts, said 


- that the accounts showed a revenue of £250,213, or £12,308 more than for 

EI W h ^ | d the preceding year. On the other side their expenses were £36,889, or 
ectric as er evel p ace On £8,205 more. Of this increase £5,000 was represented by income tax. The 
debenture interest was £90,449—about £500 less than in the year before. 


the market e Only occupies a The directors had placed £21,496 to reserve—about the same us in the pre- 


vious year—and they proposed to pay £82,552 in dividends—6 per cent. for 


SMALL SPA b E, but does Ад, the year on the preference stock and 3 per cent. on the ordinary stock, the 


sume as in the preceding year—and they proposed to curry forward to next 

LARGE AMOUNT f WORK account £190,952, compard with £112,116 brought into the account. The 
O . prospects {ог the current year were good in some respects, but uncertain in 

other directions. The traffic were keeping up, but the demand for electricity 
in connection with munitions work had fallen off abruptly, and that for in- 


Briefly, the principles ggg | 
dustrial апд domestic requirements was recovering slowly. It was certain 


T ” - 
of the Geyser are: = — that the expenses would show a still further increase. The 48-hour Wenk 
The powerful circula- , de j had been in force since April; its effect in relation to revenue could not vet 


tion of hotsuds forced ii determined; they did not know what coal would cost next winter. 
through the clothes 
by means of a high- 
speed propeller in the 
bottom of the tank. 
The water is also 
drawn back through 
theclothes bysuction. 


Ровис Отит SERVICES. 

Confining themselves to the three departments of public utility services, the 
gross receipts on the tramways and light railways were £1,500,000, showing 
an increase over those of the preceding year of £200,000, or 15.4 per cent. 
The average tare was 1.35d. per passenger, showing an increase of less than 
one-tenth of a penny per passenger. About half the increase in the year's 
revenue was due to the larger namber of passengers and the other half to 
the small increase of fares. In the case of motor omnibuses, the gross 
receipts were £530,000, an increase of £117,000, or about 28 per cent. Here, 
again, the larger revenue was due partly to more passengers and partly to 
increased fares. In the electricity supply department the gross receipts were 
£368,000, showing an increase of £80,000. The units sold showed an increase 
of about 10 per cent., and the average price charged was 16 per cent. higher 
‘than the average price of the preceding year. These figures showed that in 
the past vear they had done a larger volume of work at silghtly increased 
prices. The increases in their charges were really too small to be felt by 
their customers, but the numbers of passengers carried and units of electri- 
city sold were so large that the small increases in prices made a big differ- 
ence to the company. Taking the three departments together,, their gross 
receipts were £2,400,000, an increase over those of the preceding year of 
£400,000, or 20 per cent. The expenses, taking them in the aggregate for 
the three departments, were £1,000,000, showing an increase of £283,000, or 
21 per cent. The balance or gross profit was £793,000, an inorease of 16 per 
cent. These figures showed conclusively that the business in which they were 
engaged was a progressive one, and that if they could make fair charges for 
the services they rendered it was a moderately profitable business. 


* 4 
e Kam m eK mh Y Aire a * 


D LEGISL lon. 

At the lust annual meeting he referred to the various reports which had 
been made by Departmental Committees on the existing legislation affecting 
electrical enterprises. The reports were unanimous in condemning the past 
legislation, and he entreated the shareholders to remember two or three of 
the officia; pronouncements which had been made, because they were an 
index to the conditions under which the electrical industries had been de- 
veloped in this country—«onditions which were inexplicable to those who 
approached these industries with the knowledge of only normal business 
affairs.“ + 

Tug Ways aso Cosstsiovutons Bua. 


The Ways and Communications Hill contained some very desirable pro- 
visions in regard to. the coordination of Government control. Instead of 
tramways, light railways, and omnibus undertakings being under the con- 
trol, as ut present, of several separate Government Deparmtents, all matters 
affecting these industries would, if the Bill became law, be under thé autho 
rity of one Ministry. This was an improvement in Government organisation 
which they nad reasons to appreciate highly. One noteworthy provision of 
the Bill, which showed the trend of present-day legislation, was that tram- 
wavs belonging to local authorities were excluded from the operations of he 


Bill. 
Ecectaicity (есл) Bii. 


With regard to the Electricity (Supply) Bill, it was difficult to describe 
in à few words the complicated provisions it contained, and the Dill would 
soon be in Committee and would, no doubt, undergo amendment. The main 
features of the Bill were the appointment of Commissioners for the purpose 
of co-ordinating control; and the constitution of district boards for the pur- 
pose of amalgamating generating stations. [n the case of the electricity under- 
takings the policy of the. Government was not apparently the same as in the 
case of traction undertakings. In regard to the transport facilities, the 
Minister in charge of the Bill had stated that he had no policy except to 
investigate and consider. No immediate purchase of the undertakings was 
contemplated, and thes were left in ignorance as to what might happen to 
them. 

The point of immediate importance, however, was the question of the terms 

| upon which it was suggested that the generating stations should. be pur- 
chased by the district boards. The Bill provided that the price to be paid 
should be the cost of construction. less depreciation. In most cases that 
would not be as favourable as the terms under which the companies at рге- 
sent held their rights, and in the case of electric power supply companies. 
the terms suggested in the Bill were altogether inadmissible. The cxisting 

| legislation was none too favourable to private enterprise, as was officiall, 
admitted, and they had reasonable grounds for expecting amelioration of (he 

| terms; but the proposed legislation, whatever might be its effects on the 
organisation and development of the industry, certainly did not attempt to 

| improve the position of investors. 

Mr. P. Debell Tuckett seconded the motion, which was carried. 


CANI BE ATTACHED TO THE ORDINARY 
ELECTRIC LIGHT SOCKET. 


A fally illustrated Booklet is now in the press. 
Ask us to send you a copy when ready. 


DRAKE &.GORHAM, 


67, Long Acre, W.C. 2. - - . LONDON. | The interim dividend of 3 per cent. on the six per cent. cumulative pre- 

29, Piccadilly = > : ` MANCHESTER | ference stock was confirmed, together with а further о of 3 ver cent, 
я р making 6 per cent. for the sear, A dividend of 3 p cent. on tbe ordinary 

57, School Lane - - . . LIVERPOOL. stuck was also declared. 

50. Wellington Street - - - GLASGOW. 


lo 


(\ 
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BEFORE placing that order study 
the advantages of — 

CRYPTO MOTORS and 

DYNAMOS, Etc. 


QU will benefit —Your customer 


will benefit—and last 
(and least) we will 
; benefit, because you will 


DECID E to instal one. 


Quotations with pleasure. 


Y Р Electrical 
The CR Co., Ltd., = 
Acton Lane, Willesden, LONDON, N. W. 


uem іа 
Near Harlesden on the Bakerloo. _ 988 — 
ШМУ | ШИШ Ж 


Te 
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E 3 N 
ne. \ ELECTRIC WELDING. 
Polishing ое" 
Motor Lge | 
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Compact .. Efficient 
Reliable 


for Jewellers, Silversmiths, 
Engineers, etc. 
0'5 H.P., 200/250 volts, 2250 r.p.m. 


— PRICE £27 subject 


Shaft |" dia., 
29 Long. 


Height of 
Centre 9 


V TR „тт f 
Е ' $ 
МӘС | eee, 
i 
$ | унь, _ 
° [ LI 


Kenneth Hoggan, ; 
ы Моде Аш. MANUF ACTURERS interested in the great 
—New Street,— economy effected by our Welding Machines, 
Виана, | may see the process in operation at our Hatton 


Garden premises. Write for Booklet. 


86 " | МАЕ 
IDOBUFF” | MARRYAT &PLACE, 
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CONTRACTORS’ COLUMN. | 


(The following information is published in the interests of etectrical contractors and others who are seeking for openings for new business 
Considerable expense is incurred in the production of this column, and every care is taken to ensure that the information is new and accurate, 
but it will be understood that in a matter where so many correspondents are engaged. and where the amount of information to be handled is very 
large this cannot always be guaranteed. If alleged inaccuracies are reposted to the Editors, they will be fully investigated.) 


ALDERLEY EDGE.—Hospital; Surveyor to U. D.C. LONDON (STRATFORD, 5 of premises, Stone Street, for the 
NT) .— 1 T Я Я nm Co-operative iety; the Secretary. | 
ASHFORD (Kent). Houses, for the U. D.C.; Lacey & Hallett, architects. (Erman, S.E.)—Alterations, Broadway and High Street, for Messrs. 
BIRKENHEAD.—Alterations, 12, Oxton Road, for J. Fothergill. Simpson's. 
BRENTWCOD.—Memorial hall, Grammar School (£5,000); J. F. Hough, (PENGE, S.E.).--Extensions, for the South Suburban Co-operative 
headmaster. Society, Croydon. 
BRIDGWATER.—Premises, St. Mary S idgw | (Мїтснам, S.W.).—Fire station, offices and public library and houses 
ld Hoc ae gee ee ea ey ee for the U.D.C.; R М. Chart, architect. "| 
BRYNTISILIO (Lrancottnn).—Re-erection of mansion, residence of G. (Sourn Nonwoop, S.W.).—Premises, Portland Road, for the South 
Harrison, Liverpool. Suburban Co-operative Society, Croydon. 
CANTERBURY.—Residence, Harbledown. for G. Browning. MAIDSTONE.—Re-erection of Warden Housc, Queen's Road (lit by electri- 


city), for F. Fremlio. 
MANCHESTER.—Garage in Holt Town; Smith & Forrest. 
MILNSBRIDGE.—Additions to County Working Men's Club; J. Ainley, archi- 


CARLISLE.—56 houses, for the TJ. C.; Н. C. Marks, City Enginecr. 
CHATHAM.—Warehouses, for Gamman, Ltd., Holborn Wharf. 


e Ta ton Lane, for T. Greaves & Co. Ware- tect, 1, Chapel Hill, Huddersfield. 
Chapel pon „ Road, for Н. Dronfield. Institute, | SORTHAMPTON.—Memorial chapel, All Saints’ Church (£6,000); R. Blom- 


field, architect. 
CLECKHEATON.—Additions, St. Peg Mills; Watkinson & Sons, Ltd. Ex- ие s ‘ nes 
tensions, Bradford Road Marsh; Chadwick Machine Co., Ltd. PENDLETON.—Additiuns, for Messrs. Reddaway. 


Garage at Oakwood, Bradford Road, Oakenshaw; E. W. Lister. PONTEFRACT.—Extensions, for Hillaby & Со. Bakery and garage, off 
CLIFTON (LaNcasHiRE).—Extensions, Pilkington Tile and Pottery Co. Colonel's Walk, for C. Johnson. 
CLITHEROE.—Extensions at Sabden, for Co-operative Society. Alterations RAMSGATE.— Memorial chapel, St. Lawrence College; Rev. J. R. S. Taylor, 
to parish church; Vicar. headmaster. 
SOWES.—W ; E a C. i i READING.—300 houses, for the T.C.; Borough Surveyor. Additions to 
COWES.—Works, for the Skoota Mota (Campling, Ltd.) Co., Croydon. Reading School, for the Governors. Extensions to factory, 
CRIECIELH Housing scheme; , D. О. Morris Williams, architect, Port- Vastern Road, for Allen & Simmonds, Ltd. 
cou 5 | ROCHDALE.—Alterations to Nelson Inn, Oldham Road, for J. Tomlinson. 
CULLOMPTON (Devos).—Paper mills, for Reed & Smith. Garage in Ipswich Street, for Vincent Murphy. Garage in York- 
DONCASTER.—Rebuilding the Princess Victoria Hotel, High Street; the shire Street, for А. Ward. Extension, Pasemonds Mill; Pro 
Proprietors. prietor. 
DUNDEE.—Alterations for Dundee Eastern Co-operative Society, Ltd.; the SALFORD.—Saw mills, Brighouse Street, Pendleton, for Fernley & Sons. 
Manager. SEAFORTH (LıverrooL).—Cincmatograph hall, Seaforth Road, for Thos. 
EARLS BARTON (Norīnasisj.—Estensions to Бос! factory, for A. Barker & Fouldes. 
Sons, Ltd. SLAITHWAITE.—Sheds at Bridge Strect Mills; Lunn & Kaye, architects, 
ELLESMERE PORT.—Rebuilding at Imperial Four Mills; Proprietors. Milnsbridge. 
FALKIRK.—Offices for Prudential Assurance Company (£6,000) ; Superin- SMETHWICK (Вікміхснам).—238 houses, for the TC: A. Hosken, Borough 
tendent. Kinema, for Picture House Co. (£3,500); the Manager. Surveyor. 


STAFTORD.— Extension to foundry, Newport Road, for W. Н. Dorman & 
Co., Ltd. Café, Greengate Street, for R. J. Young. Extension. 
of brewery, for Eley's Stafford Brewery, Ltd. Additions, Crown 
Saltworks, for Stubb's Saltworks. Store in Fancy Walk, for 
T. B. Mottram. 


STOKESLEY.--Residence, California, Great Ayton, for B. Pearson. Addi- 
tions to Great Ayton Institute, for the Committe. 


STOURPORT.—Enxtensions, for the Anglo Enamel Ware, Ltd. Extensions to 
works, Wilden, for Baldwins, Ltd. 

TAMWORTH.—Bank, George Street, for London Joint Citv and Midland 
Bank, Ltd. 

TEIGNMOUTH.—Rerovation of St. James's Churcn West; Rev. В. В. 
Liptrott, Vicar. 

TROMWBRIDGE.— Extensions, for the Barnett Motor Tyre and Rubber Co., 
Ltd., Yerbury Mills; A. E. Newton, Secretary. 

TYLDESLEY.—New mill (£200,000); Fine Cotton Spinners’ Association. 230 
houses; Surveyor, Council Offices. 

WAKEFIELD.— Alterations to King Street Chambers, &c., for Corporation; 
City Architect. 


R Ridge Street, for Walker & Son, 248, St. Alban s 
oad. 


WELLINGBOROUGH.—Additions, Cottage Hospital, for the War Memorial 
Committee; C. E. Woolston, Secretary. 


WELLINGTON (Sator).—Alterutions at Tan Bank Theatre; Proprietors. 
WHITEFIELD.—Hcusing scheme (300 houses); Surveyor, Council Offices. 


WITHAM (Essex).— Memorial hospital and nurses’ residence; the Com- 
mittee. 


YORK.—Additions, Micklegate and Railway Street, for the Equitable In- 
dustrial Society. 


FARNWORTH.—Esiensions ; Farnworth Glass Co., Bridgewater Street. 


GILLINGHAM  (Kesr).—Dremises, Bereford Road, for T. S. Rowden & Co. 
Additions, 302, Canterburs Street, for С. Monkes; E. J. Ham- 
mond, architect. 


HANLEY.—Fire station, Percy Street and Old Hall Street; Borough Sur- 
veyor. 

HEDNESFORD.—Technical institute; Secretary, Staffs Education Committee. 

HEVERSHAM.— Bungalow and garage, for Alderman E. J. Abbatt; S. Shaw, 
architect, 40, Highgate, Kendal. 

HONLEY.—Housing scheme; J. Berry & Sons, architects, Huddersfield. 

HORBURY.—Garage in Westheid, for F. Larrad. 


HORWICH.—Extensions; Star Bleaching Co. Workshops extensions at loco- 
motive works; L. & Y. Runway Co., Hunts Bonk, Manchester, 


IRLAM (Lancs).—Church, for the United. Methodist Trustees. Margarine 
works extensions, &.. боорга е Wholesale Soctety, balloon 
Street, Manchester. 


KELHAM.—Factory, for the Sugar Beet Growers’ Society, 
KIDDERMINSTER.—Extensions, Swan Street; Mr. Chas. Harvey & Co. 


KINGSWINFORD.—Adaptation of Prestwood House as а sanatorium, for 
Stafis, Wolverhampton and Dudley Joint Committee, 


KIRKHAM (Lascs).—Inn; N. Garlick, Beech Grove, Greenhalgh. 
LEVEN (FiFe).—Hall (£6,000); Burgh Survevor. 
LICHFIELD.—Premises, Bird Street, for Н. L. Johnson. 


LITHERLAND §$ (Liverroow!.—Picturedrome, Linacre Road and Нармоға 
Road, for lhos Ellis, 27, Hertford Road, Bootle. 

LIVERSEDGE (Yorksi.—Storeroons and garage, Headlands Road; T. 
Horsfab, Additions, Huddersfield Road; Saxton Bros. 


DE. ẽ—œü—— ͤ ¶„—q—4ÿ2 


e STANDARD AND MINIATURE. 
Also GENERAL ACCESSORIES. 


Prompt Delivery. 


FREDERICK RYMAN, "Мызы. 


SCREW HOOKS WITH SLOTTED INSULATORS. 


No, 9, Zin. long. No. 10, tà in. long 
No, 11, 2 in. long. 


Will take Thick Flexibles. 


F. RYMAN, 116, Livery St, BIRMINGHAM. 


IF YOU WANT— BEST CONTROL GEAR, 
MODERATE PRICE, 
REAL VALUE, 


SEND THIS TO YOUR MOTOR MAKER. 
HE WILL KNOW WHAT YOU MEAN. 


BRAY, MARKHAM & REISS, L=: 


. | WALTHAMSTOW, Е. 17. 
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Our Manufactures include: 
Cables for Lighting, Power, 
Telegraphy and Telephony. 

H. C. Copper Wires and Strands. 
Aluminium Wires and Sheets. 
Phosphor Bronze Wires. 
Brass Rod. 

Brass Forgings. 
Enamelled Wires. 
Cotton Covered Wires. 
Aerial Cables. 

Joint Boxes and Pillars. 
Jointing Compounds. 
Primary Batteries. 
Exploders. 

Shot Firing Cables. 
Window Leads. 

Cable Racks. 

Static Condensers. 

Pole Line Steelwork. 
Paper Pinions. 

Fuses and Fuse Wire. 


Annealing Furnaces. 
Tramway Insulation. 
Overhead Equipment. 
Electricity Meters. 
Knife Switches. 


The PURSER , 


ELECTRIC 


The "PURSER" Electric Oven is 


here shown open for inspection. 


Notice how easy it is to gain access to all HIGH THERMAL 
connections—a worn out element can be EFFICIENCY. 


replaced as easily as a new lamp can be 
inserted in a pendant. The hotplate top 


swings back on hinges revealing all con- EASY ACCESS 
nections beneath ; the protecting guards TO ALL 
CONNECTIONS. 


for the oven elements lift out, and con- 
nections can be got at in a minute. 

The oven door is specially designed, 
lagged and -fitted with springs to ensure a 
tight fit when the door is closed. A 
thermometer indicates the oven temperature 
and reduces cooking from guesswork to an 
exact science. 

This epoch-making development in electric cooker 
design is fully described in a leaflet, which will 
be sent post free on application to the Sole 
Manufacturers— 


CREDENDA 
CONDUITS 


Company, Limited, 


CHESTER STREET, 
BIRMINGHAM. 


PRESCOT JOINT COMPOUNDS. 


For filling your Extra High Tension Joints 
you wiil find nothing to equal our 


VICTORIA SEMI-FLUID COMPOUND. 


Its viscosity does not change too rapidly 
with the temperature. it can be poured 
easily and runs into all the spaces in the 
joint at a temperature below 212° F. 


We shall be pleased to give you further 
particulars as to its electrical qualities on 
appilcation. 


rem BRITISH INSULATED & HELSBY CABLES, | 


Head Office: PRESCOT, LANCS. 
Works: PRESCOT and HELSBY. 


OVEN. EE 
\ШШИШ 


N EAA 
é | 


i 
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The New Eccles Rubber Works, Ltd., 


* RUBB ER ECCLES ECCLES, MANCHESTER. si^ issu. CLES. 


Specialise in EBONITE, STABALITE, 
VULCANITE GOODS, 


Magneto Parts, Distributors, Slip Rings, &c. 

Accumulator Boxes, Fork Separators, &c. 

-— Jets, Cocks, Elevators, Acid Conveying Pipes, 
ittings, &c 

Centrifugal, Ram and Diaphragm Pumps, Pump Rings. 


ROD. SHEET. TUBE. 


Chemical Vessels Lined for Protection against Corrosion. 


AGENTS : 
LONDON: Messrs. LAWLER, AYERS & CO., Ltd., | BIRMINGHAM: Messrs. BILL & BERRY, 


P | 1, Broad Street Place, Н.С. 2. 18, Constitutieo Hill. 


^ 


* Lancashire" 
D.C. Motors Save 


zi Time and Trouble. 


f Ж БҮЛ 
LA NCASHIRE 


“Lancashire” D.C. Motor. 


Note the two large doors shown in the illus- 
tration. These give free access to commutator, 
brushgear and interior, and so— 

Save Time. 


Note how the terminal box at top of endshield 
is protected from oil and dirt. By removing the 
sliding cover the terminals are immediately and 


a, ih The Lancashire 


The Oil Well Lid being hinged at the back, orens 

avy rom the attendant. store “ this re- D & M t C 

moval of all obstruction, renewal of oil or inspec- Ld 
tion of bearings is easy and convenient and so — y namo O or O. 9 e9 


Saves Time. TRAFFORD PARK, MANCHESTER. 


The combined result of this saving of time and 
trouble means that — 


* Lancashire" D.C. Motors have exceptionally Telephones : Telegrams and Cables : 
low Maintenance Charges. CITY 7450 (6 lines). “ IRONCLAD,” MANCHESTER. 
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WARDLE 
Dispersive Type 
REF LECTORS. 


(By Test the Best.) 


In actual competition Wardle 
Dispersive Reflectors have 
proved themselves to be the 
most generally useful and 
efficient Reflectors at present 
on the market. 


Self Cleaning, Highly Efficient, 


Heat, Fume and Moisture Proof, 


they provide a high value of 
vertical and horizontal illu- 
mination and are suitable for 
all positions demanding a 
cheerful shop atmosphere, 
wide spacing of the units, 
and a permanent reflecting 
surface. 


STOCK DELIVERY OF ALL SIZES. 


Ask for Workslite' Leaflets and 
see Section A, Catalog ue No. XI. 


ADVICE ON ALL LIGHTING MATTERS 
FREE AND WITHOUT OBLIGATION. 


THE 


WARDLE ENGINEERING CO., LT». 


196, Deansgate, Manchester, N. 
Tel :— Telegrams & Cables :— 


ephones : 
City 7970 & 7971. “ Chamen, Manchester.” 
London Office: 25, Victoria Street, Westminster. 


London, S.W. 1. i 
= ictoria 7 7266. а, Vio. London.“ 
| Newcastle Office: Milburn House. 


Telephone : 2594. 
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” PROPERTY FOR f 


By Direction of the 


Disposal Board. Mimstryof Munitions 


Army Huts Hardware 
Building Material 
Timber Textiles 
Dock Equipment 
Machine Tools 
Engineers’ Stores 

Motor Lorries 

Motor Cars Chemicals 
Bicycles Food Stuffs 


‘Tron and Steel 


Electrical Machinery and Fittings | 

Medical Appliances 

Factory Clothing 

Army Horses Aeroplanes 

Furniture Engines 

Railway Material 

Agricultural Machinery 

Army Boots Factories 

Oil and Colour Trade Sundries, &c. || 
| 


For detailed List of the abore and all other surplus. 
Government property for Sale, apply for 


Price Price 
Ba SURPLUS Ba. 
(The Official Organ of the Disposal Board). 
No. 3 NOW ON SALE. 


Obtainable of all Newsagents, Booxstalls, &c., or 
from the Director of Publicity, Surplus Government 
Property Disposal rd, Armament Buildings, 
Whitehall Place, London, S.W. 


— - 


Motor & Electrical 
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PORCELAINSz 
с Efficient, 
Electrical Durable, 
including 
INSULATORS, 


All Lighting Accessories, 
Heating & Cooking Elements, 
Sparking-Plug Insulators, &c. 


Agents for South Africa: W. R. EVERETT, LTD., Capetown and Johannesburg. 


JAMES MACINTYRE & CO., LTD., 
BURSLEM. 


"LIVERPOOL" 


LIVERPOOL ELECTRIC CABLE CO., LTD, 


LINACRE LANE, BOOTLE, LIVERPOOL. 
Telegrams : “ Concentric, Liverpool." 


Head Office & Works: 
Telephone No. 542 Bootle. 


Industries 
Manufacturers of — 


DYNAMOS : MOTORS 
SWITCHBOARDS & MOTOR PANELS 
STARTERS : REGULATORS. 
ARMATURES BUILT & REWOUND. 

Quick Deliveries. 


THURLOW PARK WORKS, 
17—21, Thurlow Park Road, West Dulwich, S.E, 


LONDON: 
BAXTER & GAUNTER, Ltd., 
219, Tottenham Court Road, W. 


MANCHESTER : 
Н. G. MABBS, 
Marble St., Spring Gardens. 


‚ LEEDS: 
v] — LOXLEY & GO.. Ltd.. 
6, Sholebroke Mount. 


NEWCASTLE-ON-TYNE : 
ROBERT BOWRAN & CO., Ils. 
St. Nicholas Buildings. 


A. & J. N'GULLOCN, 
140, West George Street. 


IRELAND: 


f. A. PORTER, 
13, Queen's Square, Belfast 


ELECTRIC 


CONDENSERS 
FOR ALL PURPOSES 


CONDENSERS for HIGH TENSION and WIRELESS Werk. 
| High-Class Condensers for Telegraph & Telephone Lines. 


MANSBRIDGE AND RDLLED. FOIL TYPES. 
STANDARD CONDENSERS. 


Sole Makers of Dearlove's PATENT Artificial Line, havisg 
conductor of negligible temperature co- -elficieat. 


THE TELEGRAPH CONDENSER c0. г" 


Vauxhall Street, Kennington Oval, London, S. E. 


— 
il 
— 


GLASGOW : 
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THE REES ROVURBO М... Co, Lro. 


Head Office and Works : WO LVER HAM PTON з | ENGLAND. 
ELECTRICAL AND PUMPING ENGINEERS. 


We were among. the pioneers. of the elec- 
trical Industry in this country and have ever 
since specialised in D.C. machinery of the 
highest class. By our policy of continual 
improvement and adaptation of designs to 
actuai service requirements we are in a 
position to offer the right dynamo or motor 
for every service. 


Our iliustration shows one of our D.C. 
machines driving a Rees Roturbo Rotary 
Condenser. These are both made in our 
own shops and are tested together on our 
test bed before despatch ensuring abso- 
jute satisfaction in service. 


“ РҸА 4 ` as +5 p ГА 
ha aT "T — "POTENT. Куд fb... к " rn Д 


A REES ROTURBO v. C. MOTOR DRIVING А London Office | 


REES ROTURBO ROTARY JET CONDENSER. HASTINGS HOUSE, 
| NORFOLK STREET, 


STRAND, W.C. 


MBA 
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STEATITE 
insulators W 
FOR ACCURACY ¥ 


| Now used by many’of the leading electrical manufac- 

turers, insulators of Steatite are recognised as vastly 
superior to those of any moulded material. Steatite in- 
sulators are MACHINED to shape and size and can | 
be turned out as accurately as metal parts. Our unique 
experience of the manufacture of Steatite components 

extends over half a century and we shall be pleased 

to quote for quantities of any design on receipt of 

drawings. 
Write to-day for BOOKLET & SAMPLE. 


WI SUGG & Со. LT. 


Ranelagh Works, Chapter St., S.W. I. 
Phone: Vic. 2665. 


ELECTRIC LAMP. 


Strong Nickel-Plated 
Case fitted with Re- 
chargeable Accumu- 
lator complete. 


Sole Agent : 


L.E.WILSON, 


10, Corporation Street, 


MANCHESTER. 
Tel. Ad. : Telephony, Mic. ‘Phone: City 344, 


SHAW 


LONDON OFFICE: 
90, Temple Chambers, Temple Avenue, E.C. 4. 


= BOILER MOUNTINGS.— 


TRY “N.K.L.” METAL FOR SUPERHEATED STEAM. 
J. SHAW, SON & GREENHALGH, LTD., Albert Works, HUDDERSFIELD. 


\ 


ED 
— 
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PATENT LOUD SPEAKING 
WATERTIGHT TELEPHONES 


MANY FOREIGN GOVERNMENTS AND THE LEADING 
STEAMSHIP LINES. 


ee ee \ї 


‘Complete Installations for: SHIPS, 


wines, POWER STATIONS, kro., 
nt РЬ 
ON DIRECT !NTERCOMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS, _ 


Y 


fe M Cat 


ALFRED GRAHAM & Co. 
(Pioneers in Loud Speaking Telepheny) · 
ELECTRICAL ENGINEERS AND CONTRACTORS, 


OROFTON PARK, 5.Е. T 


elegrams: 
AVALHADA, Loxpon," 


Telephone: 
SYDENHAM. 


U. M.L. 


MOTORS, A.C. & D.C. | 


From Stock. 


STARTERS, SWITCHGEAR & SWITCHBOARDS, 
 MALF-WATT FITTINGS & LAMPS. 
ACCESSORIES OF EVERY DESCRIPTION. 


ES 


| WRITE US BEFORE PLACING ANY ORDERS f .. 
: FOR THE ABOVE. 


LARGE STOCKS AT COMPETITIVE PRICES. | 


UNDERWOOD (MANCHESTER), Lo- 


Wholesale Eisotrical Suppliers, 


53, Brown Street, MANCHESTER, 


Telephone: . Telephone : ) 
T 
. | MANCHESTER. piu Tel. A OEN RAL. oe 


"GLEAMING.' 3 u KOBMOR." 


71, Queen Street, GLASGOW. 


MTM 


io. 
~ 
“а 
р \ 
HIGH PRESSURE STEAM 0 
ll 
u 
* 
South Wales Representatives: xim 
MESSRS. PHILIP & BRUCE. LTD.. 97. St. Mary Street, Ca " 
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PRECISION SCREW O. Г 


MACDONALD ROAD, WALTHAMSTOW, LONDON.£17. 


QUALITY 
PRICE 
SERVICE 


— ә 


— 


Kasas AOO e A O U 


“EMPIRE” 


AUTOMATIC CONTROLLERS. 


WATERTIGHT PATTERN Our Steel and Mica Construction 


gives compactness and accessibility. 


CONTACTOR CONTROLLER 


The controller is complete with 


with 


automatic devices for ensuring reliability 


SHUNT REGULATOR, 


and quick operation, and eliminating 


damage through carelessness 


30 H.P., 250 VOLTS, D.C. 


Telegrams: Control, Glasgow. E TT. ( ONTROL LP Code : A.B.C. 5th Edition. 


\ЇЇЇЇЇЇЇЇЇЇЇЇЇЇЇЇЇТЇЇ ЇЇ ТЇНЇ 


ТТТ ТТТ ШИШИШИ 


Branch Offices: London: Australia House. Strand. Birmingham: 3. New Street. 
Manchester: 37. Cross Street. GLASGOW. Swansea: 11. Cambrian Place. 
Newcastle: 10. Neville Street. Dublin: 44, Kildare Street. 
— 
uu 


PHOENIX 


ASSURANCE COMPANY, LIMITED. 


ESTABLISHED 1782. 
Head Office: Phoenix House, King William St., London, E.C. 4. 
Total Assets: £20,000,000. Claims Paid: £1 00,000,000. Zz 2, 


Chairman: Rt. Hon. LORD GEORGE HAMILTON, P. C., G. C. S. J. 


FIRE, LIFE, ACCIDENT, MARINE. 


Loss of Profits following Fire, Workmen's Compensation, Fidelity Guarantee, Burglary, 
rustee and Executor, &c. 


ELEOTRIO LIGHTING.—The Company has always 
encouraged the development of Electricity, and the well-known 


Nia ddr ur оаа THE “7” ELECTRIC LAMP MFG. CO., LTD., 


Copies will be supplied free on application to Head Offices. Southfields, S.W. 18. 


General Manager: Sir GERALD H. RYAN. And at Birmingham. Bristol, Pablin, Glasgow, Manchester & Newcastle. 
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Every part of the OSRAM Lamp is made in the 
OSRAM Works under the direct control of OSRAM 
experts. This means a definite standard in excellence 
of manufacture, and unvary ing quality. It is a guarantee 
that every unit in the OSRAM Lamp is British made. 
Scientific tests and the most searching scrutiny ensure 
that each lamp before leaving the OSRAM Works 
at Hammersmith is absolutely dependable. The 
contractor who sells it can stake his business 


reputation on the OSRAM—the dependable lamp. 
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The Best Resistance Winding 
for all types of Motor Starters 


OU realise, of course, that resistance wind- 
ings for motor starters should be such as 
are rustless, unaffected by heat and offering 

good resistance to attacks by acids and alkalies. 
The alloy which is universally recognised as 
the most efficient to employ and supersedes such 
materials as nickel-silver, and even iron, is 


FERRY- 


om". slightly higher in initial cost, but far more 
BN Sea Ш economical in the long run. 

EROR eed Its resistance is exceptionally high, and it can be got into 
a compact space, thus often saving size in framework. 


HENRY WIGGIN & CO., Ltd., 


Head Office: 55, George Street, BIRMINGHAM. 
London Office: Lionel Robinson, 3, Staple Inn, Holborn, W.C. |. 
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HALF-WATT FITTINGS 


for STREET, WORKS, AND SHOP LIGHTING. 


DELIVERY FROM STOCK. 
BOWL FITTINGS. 


10-in. and 14-in. DIAMETER, WITH OR WITHOUT TOP REFLECTOR, 
IN BRASS, NICKEL, OXIDIZED COPPER, or OXIDIZED SILVER FINISH. 


Photo-Printing, Gauging, & Colour Matching Arc Lamps. 


Manufactured by 


ENGINEERING & ARC LAMPS, LTD, 


SPHERE WORKS, 


St. ALBANS. 


Telephone : 258. Telegrams : Voltarcon. 
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Multigraphs. 
Internationa) Multigraph Co. 


Name Piates. 


London Label Oo. 
Retianoe Engraving Oe. Led. 


ei. 
Dick, W. B., & Oo., Led. 


Oi] Cans and Filters. 
Wells A. C., & Co. 


Overhead Transmission Lines. 
Twiss Eleotrical Engineering Co. 


А Patent Agents. 
Goold, L. 
Raworth, J. I. 


Pillars. 
Hardy & Padmore, Lid. 


Porcelain, China, &c. 
China Furniture Elec. Fittings Mfrs,’ 


Association. 
Macintyre, J., & Co., Ltd. 
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Unbreakable Pulley & Mill Gearing 


Oo., Lud. 
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Drysdale & Co. 
Worthington-Simpeon, Led, 


Recording Machines. 
Ketriok & Jefferson, Ltd 


Rheostats. 
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Electro-Mechanical Brake Oo., 144, 
Isenthal & Co. 


Scale Remover. 
Gilman, Р. 


Scrap Metal Buyers. 
Webster, A. 


Screws and Terminais, 
Gilson, D., & Ce., Lid. 
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Screws and Terminals. Cont.) 
L. P.. Electriea! Oo. 


Ross Courtn 
Showell, D., 


Seldering Material. 
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Fiuxi 
Stampings. 
Harris, A. Р, & Oo. 
Sankey J 4 Sons, Lad. 
Stokers. 
Bennis, B., & Oo., Lid. 


Saperheaters. 
Gordon, James, & Co. 


Switch Cells. 
Crott Granite, Brick а Conorete Oo, 


Igranio Electric Oo., Ltd. 
India-Rubber, G.-P. & T, W, Oo., Led. 
Moy, E. F., Ltd, 

Veritys Ltd. 

Walsall Electrical Oo., Led 


Switches. 


Berry's Nleotrio, Ltd. 

Bertram Thomas, 

British Thomson-Houston Oo., Ltd. 
Cantie Switch Co., Ltd. 

Dorman & Smith, Ltd, 

Edison Swan Electric Oo., Lad. 
Electric & General Works, Ltd. 


O0., 


Premi 
Bperryn & Oo., Ltd. 


Wandsworth Electrical Mig, Oo., Lid, 


MISCELLANEOUS 


Y 


The “GALV 


Current 
of any voltage, for the following 
Electro-Medical Treatments :— 


\ 


| 4 


lonisation. 
Faradisation. 
Muscle Reaction Testing. 
Schnee Four-cell Bath. 
Paresis (after injury). 

Sarging Galvanic Current. 


Russ’s Treatment of Gon- 
orrha@a. 


Th 


conditions 
can be beneficially applied: 
Rheumatism 
rhoea (Ru 

Licers, Boils, 
у 


LLLA 


P 


including 


pere 


Handles, Electrodes, Carrying 
Case, and fitted with Control 
Lever, Divided Scale, and ar- 
ranged so that the current can 
be accurately controlled from 


zero upwards. 


Price 


ANOSET.” 


nit Rectal Fistula, Absorption of 
»а шеп of Septic Wounds, &c., &c 


You just fill it with cold water, 
it 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 17, &e. 


or utilising the Continuous 
Electric Light Supply, 


Galvanisation. 
Electrolysis. 


* Faradic PP 


&c. &c. 


e following are a few of the many 
to which these Treatment 
Gout and 

Ulcers, Sinuses, Gonor 
; method), Lupus, Syphilitic 
Oral Sepsis, Endometritis 
nenorrhoea, Menorrhagia, Urethritis 
halmic Neonatorum, Otorrhca 

Tiss 1e 


Sprains, Acne and the 


costs nothing for upkeep. 


rice complete, ready for use, 
Galvanoset, Milliam- 
Meter (D’Arsonval), Cords, 


t for fully Descriptiv: 


No. 18 


Catal ие 


| ; | WHOLESALE—RETAIL—EXPORT. | 


The MEDICAL SUPPLY ASSN. Ltd., 167-185, Gray's Inn Rd., London, W. C. 1. 


THE HOUSE 


The Largest. 


FOR 


Кау and«Electro- Me. 


EVERYTHING 
Т, 


ELECTRO-MEDICAL.’ 
ai Showrooms in Great Britain. 
Highest Award for Electro-Medical Apparatus at the Last international Medical Congress 


[July 11, 1918. 
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гие — аб, 
Tele ndensers. „ Led. 
The Telegraph Condenser Oo., Led. Veritys Ltd. 
Tele es. Vulcanite. 
British км. Mfg. Os., Led. Carson, Evens & Oo. 
воно Со Water Recorders 
Gent & Alea, бо, Lea" Recorder Oo., Lad. - 
Higgs & Hill, Ltd. Gent ё Co., Ltd. 
International Nlectrie Oo., Led. Welding. 
кеште, pratis Co.,Ltd. | Alloy Welding Processes, Ltd, 
88 Equipment & Engineering Oe. 
Time Switches. Thermit, Lad. 
Geipel, eS Oo 
Gent по, Би: British a & Helsby Onbies, 
Tools, &. Callender's Cable & Construction 
ы = sia bailar Scali British Thomsea-H Co 
oller ng. mson-Houston Oo., Lad. 
бш ТЕ, í Concordia Blectric Wire Со, Ltd, 
Connolly Bros., Ltd, 
Tramway Supplies. General Electric Oo., Lid, 
British Thomson- ouston Oo., Lid. Glover, W. T.; 4 Oa., Ltd. 
General Electrico Oo., Led. Henley's, W. T., Telegraph Works 
MoGeooch, W., & Oo., Lid. Co., Ltd, 
нооросв Telegraph & India-Babber 
Transformers. orks, Ltd 


British Electrio TransfermerOo. Led, | Indis-Rubber, G.-P, & T, W. Oo., Lad. 


British Thomson-Houston Oe., Ltd. Johnson & Phillips, Led. 

Bulpitt & Sons, Ltd. i Liverpool Hieetrſe Cable Oo., Lid. 

Orypto Nlectrieal Oo. London Electric Wire Oo., Ltd, 

Ferranti, Ltd. d L.P.8. ‘Electrical Ge. es 

ign non 
onia ec " е 

L.P.8 Able = ng Bt, Helens Cable ё Rubber Go., Lad. 

. . * N ar e. 
MacLennan, John, 4 Oo. Western Electric Oo., Ld. 


Turbines. 
Boving & Co., Ltd. 
British Thomson-Houston Ое. Led. 


(Bteam). 
Gilkes, Gilbert & Оо. (Water). 


Lid. 
О & [TY t 
Gordon, James, & Oo, (Water), Smith, F., & Oo., Led. 


smith, H. W., & Co., Ltd. 


Vacuum Cleaners. X-Ray Apparatus, 4. 
Simplex Conduite, Ld. Medical Supply Asseciation, Ltd. 


ANNOUNCEMENTS, 


OUR clients don’t want a tell- 
béo telephone, they want the 

ERICSSON intercommunication 
equipment which enables any number 
of conversations to be carried on 
simultaneously—none to be overheard. 
This is an important consideration that your 
clients will realise as put forward in their interest 
if you suggest it to them. ERICSSON tele- 
phones are used in railway signal-boxes because 
they work year in and year out infallibly. 
This is another point of interest your clients 


wil appreciate. Write for illustrated price list. 
install 


е - | E >: à S ^ telephones = базу 0 00000000000020009 
because : eee 
THE BRITISH 
Gt (сбб? ў L.M. ERICSSON 


5, Chancery Lane, W. C. 


Led the way in 1899. 
Set the standard to-day. 


Factory : 
BEESTON, NOTTS. 
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LUBRICANTS 


The question of proper lubrica- 
tion is often the determinating 
factor in securing maximum 
efficiency with low running cost. 


Dick's I.L.O. Lubricants are 
8 M 2 ^ made for this standard and are 
z u. «А exclusively used іп many power 
"3 ч Stations where these conditions 
prevail. References are permitted 
and names will be supplied on 
request. 


WB. DICK & COLT 
90, FENCHURCH ST. 
LONDON. EC3 


Telephone, AVENUE 7854 j, 
Telegrams. DICOTTO, FEN LONDON" 
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Cutting and pressing armature plates, pole pleces, dust 
covers, bearing frames, switchgear, turbine blades, lighting 
set details, lamps, insulators of composite material and 


ELECTRICAL 


components where large quantities are required and where 
die pressed work is advantageous, Wherever possible 


ENGINEERS 


Б 


— —̃ 
Thi 299 5 dp Plates are now designing electrica! detalis for manufacture under 
is press accurately slo rmature re a ; 

in a rapid and economical manner. Adjustment of presses in preference to casting and Жалды 5 
saddle for different diameters of circles to be notched manufactured from rolled sheet meta! are found be 
docs not disturb the connections either of the dividing more efficient weight for weight, and have the advantage 
mechanism, locking slide, or automatic clutch control. 0 of the original rolled metal surface undisturbed by any 
T. & C., Ltd., have complete appliances for supplying machinlng. 


customers with accurately cut dividing wheels, with 
any number of teeth, at a moderate cost to fit their 
notching presses. 


TAYLOR & CHALLEN, Ltd., Engineers, Derwent Works, BIRMINGHAM. 


Telegrams: *'Derwent." Birmingham Telephones: Birmingham — 876 Central; London—177 Enfield. 
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ORIGINATORS o CASCADE MOTOR 


INDUCTION TYPE 


For SINGLE SPEED 
WITHOUT SLIP-RINGS 
BUT WITH 


CHARACTERISTICS EQUAL 
OR SUPERIOR 
TO SLIP-RING MACHINES 


For TWO SPEEDS. 
For THREE or MORE SPEEDS. 


SYNCHRONOUS TYPE 


SELF-STARTING AND 
SELF-SYNCHRONISING 
UNDER LOAD. 


SANDYCROFT men. 


LONDON & CHESTER. 


London Office —H—— = -= o 4, BROAD STREET PLACE, E.C. 2. 


deter P| 
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Pan. im a 
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Trouble abolished and Money Saved. 


Why continue to use the old-fashioned telephones 
that try the temper and waste time ? 


Progress now offers you 


Tu 


rf | 
t: ‚ә > Г 
t ^. Cz TA { 
* / L LIT 
, A 71 it э 
E 82. i 
7 f t tiiri \ 
a ' 
Á \ 2 (Т ch - І Ms 
М è f =. ^ ^ 
\ rn 4 f: J ! x 
Ру — я re xs 
4 | h 
П " i 


— 


which needs no operators, does the work quicker and better, and costs next to nothing | 
for maintenance. 


The * Relay ” Automatic System has no mechanically operated parts subject to p^ 
wear and tear, and no oiling or cleaning is required. РУДУ 
It is verily a marvel of simplicity and efhciency. Las 
Write for free booklet describing this wonderful innovation in Telephony to: S. PA 
9 ТЫ 
0 4 S pA C 
: / SS 
The Relay Automatic Telephone Co., Ltd., D PY BS 
© S > 
Marconi House, „ 


STRAND, LONDON, W. c. 2. 


Telegrams : " RELAYMATIC, WIRE, LONDON.” Telephone : CITY 281 Pa 
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ОРЕАСЕ CELEBRATIONS & 


Illumination Material from Stock. 


We have a variety of patriotic designs, and other illuminated 

signs, for outdoor decorations. which can be delivered from stock. 

We can also supply you with “ Illumination Strip," and with any 

Coloured Illumination Lamps (with or without short-circuit de- 

vice), you require, for we have ample supplies awaiting despatch. 
Write or 'phone your requirements, and ask for our Stock Lists. 


We have stocks of Standard One-watt, ana '' Half-watt Lamps which 
can be sent off at short notice. List on request. 


THE “Z” ELECTRIC LAMP MFG. pio. Lid руы эур se. 


Telephone: 8? Pudney. 
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'Phone—27145 PVTE. BCH. Ea. Telegrame—" SEACOQ." 
A.B.C., MARCONI! and PRIVATE CODES. 


MANUFACTURERS. 


TYPES: MOTORS с: Moross MOTORS 


Squlrrel-Cage 
Enclosed Ventilated. or Slip Ring. 


Totally Enclosed. Single, Two or 
Pipe Ventilated. Three-Phase. 
POLISHING or 


SWITCHGEAR 
9 — lg DISTRIBUTION 


MOTO 
e LEEDS, 2 
BOXES, Etc. 


FAN MOTORS. 


+ to 150 B.H.P. 


WRITE FOR PARTICULARS. 


ENCLOSED VENTILATED TYPE. 


Registered ** MWIPHK AN Trade Mark 
7 


WATERTIGHT PLUGS 
GABLE CoUPLINGS. 


& to 250 Amps. 500-volt Circuits. 


For Portable and Permanent installations, Field 
Plants, Motors, Mines, Shipyards & 3-phase Work. 
^ Special Plugs for Ship Wiring and Docks. 


50-amp. Cable Coupling. 


RAs used by H.M. War Office, L.C.C., Electric Supply Companies, &c. 


SIMMONDS BROS., Ltd. 


4, 6 and 8, NEWTON STREET, HIGH HOLBORN, W. d. 2. 


'Phones: 2600 Gerrard. 19001 Central. Telegrams: " Niphon. London." 


Angle Plug and Socket. 
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you can obtain Leclanche Cells of all types— 
Porous Pot, Agglomerate, 6-Block Agglomerate, 
Sack and Central Zinc. 


TOT NE We introduced Leclanché Cells into this | 
1 dos. aW | country 50 years ago. You get the benefit r 


wide i |} 
d I li of this long experience in every Silvertown 


(у> Cell you use. We invite your enquiries. 


THE INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS C0.; LTD., | 


( The. Silvertown Company) 


Head Офсе: Works : 4 
106, Cannon Street, London, Е.С. 4. Silvertown, London, E. 16. | 
BRANCHES : E 
HOME Belfast, Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool. 
London, Моо еме, Newcastle-on- Tyne, Portsmouth, Sheffield. 


e ABROAD — Adelaide, Buenos Ayres, Calcutta, Christchurch (N.Z). Durban. 
nae Johanmesburg, Melbourne, Sydney. 
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ENGINEERS, | 
WORKS: ASTON, BIRMINGHAM. 


COMBINED SWITCH AND STARTER. 


Specially sultable for mounting direct 
on machine tools, or where space 
Is limited. 

= Pedestal Ammeters fitted on the top 
when required. 

Fuses can be either Handle Pattern 
(as shown) or Home Offlce Bridge 
Pattern. 

Starter Covers: Either totally enclosed 
or radial slotted pattern. 


Sizes: 1—10 H.P., 100—500 volts. 


LONDON : SIRMINGHAM : BRISTOL: MANCHESTER: NEWCASTLE-ON-TYNE : 


| 31, King Street, Phoenix Chambers, 59. Hardman Street. Edinburgh Life Assurance Bulldinge. 
Covent Garuen, W. C. 2. Colmore Row. Victoria Street. eansgate. 21, Mosiey Street. 
GLASGOW : LIVERPOOL : 
51, 518. 
A. 116, Waterloo Street Royal Liver Buildings. 


TUCKER 
SWITCHES. 


OUR TWENTY YEARS’ REPUTATION 
15 OUR CUSTOMERS’ UNFAILING 


GUARANTEE . > o 5 > 


J. H. TUCKER «Co, 


IRONCLAD GEAR 


SWITCHES . . .- ACCESSORIES . . .- 
SWITCHGEAR kk. t t t t t t tt tt 


King's Road, Hay Mills, 


| BIRMINGHAM. 


eee — 


СІ The current 
issue 1S a 
Special Coal 
Saving num- 
ber which 
cannot fail to 
interest you. 


“The House Organ of more than usual m 
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May we post 
you this 
Business 
Magazine 
regularly ? 


HEAP STEAM is the 


recognised authority on 
all questions of boiler house 
management. If you wish 
to be up to date, you can- 
not afford to be without it. It 
Is printed on fine. art paper with 
numerous illustrations reproduced 


in first-class style. Specimen 
copy will be sent free on appli- 
. cation. 


Еа Bennis & Co, Ltd 
28 Victoria St., London, SW. 


Head Office and Works 
Little Ни ол... Bolton. 
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/ INQUIRIES FOR HOME — | 
2 В EXPORT I RECEIVE, — 1 
; „ 1 


FOR ELECTRIC LIGHTING, - 
POWER, TELEPHONE, SHOT-FIRING — 
AND ALL ELECTRICAL PURPOSES, ` 


OF EVERY 
DESCRIPTION n 
~~ FOR: LIGHTING, POWER TELEPHONES” ^ 
EP УУ . E | 2 D E or EC du Suh „ Ry ae WIRELESS, AEROPLANES. AUTOMOBILES, A 
SECTIONAL ch "EM em oo B OMIT E B SUBMARINES, BELLS  MEDICALAPPARATUS. | 
CATALOGUE S mU ES ed x zd = 28 EA. — 1 
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JACME” BLACK ADHESIVE , PURE RUBBER Y 


"MAGOHM", COTTON, SILK AND, FELT. SUM mE. 


ELECTRO - METALS, LTD., 


ENGINEERS. 


Manufacturers of:— 


IRON and STEEL ELECTRIC FURNACES, 
FLEXIBLE COUPLINGS, 
ROTARY DRYING PLANTS. 


Write for full particulars and estimates. 


Head Office: 56, KINGSWAY, LONDON, W.C. 2. 
WORKS: STOKE-ON-TRENT, STAFFS. 


Telephone: HOLBORN 6420 (3 lines). Telegrams: “PROCESSES, PHONE LONDON." 
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Rotary Motor ү 
Gonvorters, Gonorators. 
=| Turho Motors of 
Alternators. all types. 
— | 
= 
EE 
= | 
= 300-KW., 210 VOLTS, 750 R.P.M. ROTARY CONVERTER. 
= Head Offices | Ко: 
== VICKERS HOUSE, BRO^-^ RIVER DON WORKS, EE 
= LONDON. S.W SHEFFIELD. = h 
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The best of Half-Watt 
Fittings at the best of prices 


The “ Ashtead ” Steel Reflector shown is one of a series 
of fittings we make especially for Halt-Watt Lighting. 


For whatever purpose you require a Half- Watt ^ 
fitting you will surely find it in this ч 
range. There are Reflectors of the kind Н 


shown for outdoor use, others for inside 
lighting. Also Parabolic Shades for de- 
flecting all the light at an angle, and again 
enclosed lanterns for street and shop illumination. 


T: » › are А К М 
Ее айыы ай ынк All * Ashtead " Reflectors аге of heavy gauge steel glazed with 
we can quote good prices, во vitreous enamel. Enclosed lanterns are of solid copper oxydised, 


write for our list. Ask us to 
quote you for Foster Drawn 


стт Foster 


Engineering Ce 
Bronehes:— Birmingham: Newcastle ; dn 
Glasgow; Liverpool: Manchester: Offices : LEDON .Lonoon SW 
Shemeld; Cardiff. 1 Цев 8 : 
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SYNCHRONOUS ROTARY CONVERTER 


FOR ALL PURPOSES IN WHICH A DC. SUPPLY IS REQUIRED FROM AC. MAINS SUCH AS „ 


FOR CINEMAS, BATTERY CHARGING, 
WELDING, MEDICAL WORK, &c., &c. 


SINGLE, TWO OR THREE-PHASE. 
250-WATT TO 50-KW. CAPACITY. 


HIGH EFFICIENCY 


OVER 957 POWER FACTOR. 


PRICES AND PARTICULARS ON APPLICATION. 


The ELECTRICAL ENGINEERING & EQUIPMENT Co., Ltd. 


га 138 Менон London” Bank Buildings, 109-111, New Oxford Street, London, W. C. I. 


6 6 99 
AS SUPPLIED IN LARGE NUMBERS TO 
ES JANI UO о. PRCT OR eS НЕМ ДАР WORKS, 
(Registered). FACTORIES, ас. 


** BANQUO” SAFETY INTERLOCKING COMBINED , DANQUO " |RON-GLAD DISTRIBUTION SWITCH SYSTEM. Sr"Sousie-roie | 
This 
i 


е will Чое 
WATERPROOF SWITCH AND 3-РІМ PLUG. of mounting's number of ige er inside the sare bor es the Toseboard and [a place 
of straggling single units. The switches are mounted on one iron base, this being 


usually titted in proximity to the distributing fuse-box. The switches are foolproof, 
and saving is effected in cost and labour. The words on and '' orr"'.are cast on the 
lid, and theswitch handle is of cast gun-metal, giving a substantial yet neat appearance. 
The boxes can be drilled and sorewed to requirements, and there is ample space inside 
cases for safety and ease in wiring. 


WE CAN 
SUPPLY 
" BANQUO ' 
SWITCHES 
WITH 
LOOSE OR 


(Bhows Plug removed.) 
The Plug is Gun Metal, 


We would fitted with Cord Grip to REMOV- 
WARN take Cab Tyre or our 
our Friends Tough Rubber-sheathed ABLE KEYS, 
against Flexible Cord вресі- 1/4 
— ally manufactured for 
mitations use with this Plug. per way 
of '" BANQUO '' А ехіга. "BANQUO" TWO-WAY SWITCH. 
Switches Prices on application. 
and Plugs. 3. NUMBER oF HiwoLm Роги 5-Амр. BWITCHRNS. — — —— — 
"^ BANQUO " COMBINED 1 4 | 8 4 5 6 7 | 8 | y | 10 | ll | 12 
—— А ОМА — ee ee ee ee ЖЯ ШИК SS — 
DISTRIBUTION SWITCH AND 5/0/9/4| 14/. 18/8 23/4 28/-| 32/8 37/4) 42/- 46/8| 51/4 | 5861- 
FUSEBOARD. Prices for Double-Pole and 10-amp. Switches on application 
An improved form of the very latest 
and est possible type. These 
boards have been supplied on the 95 ВАМОЧО n 


best class of work where low price : 
has not been & consideration, but Combined Interlocking D.P. 


reliability and quality the only Switch and Plug with D.P. 
factors. The Fuses are our B.O.T. Replacement Fuses 
Sunk Type, and have all current- Suitable to 250 volts j 
carrying metal parts totally pro- Ne 
tected. The Switches are made up „1 his set comprises Double- 
in banks according to the desired Pole Switch which interlocks, 
number; they are in a dust and with plug fitted with two pins ур 
damp-proof compartment, with the and earthing pin.’ | 


handles on the front of panel. The plug has gun-metal cover 
i 5 A 10 A and will take our FT. R. 8.“ 
0.0 Amp. Amp. Tough Rubber Sheathed flexible 


Ways. рег Way. per Way. or ordinary Cab Tyre Flexible. 


Izolex“ Replacement Type 
Fuses are provided, and the 


whole enclosed in damp and 

dust-proof iron case. Prices: 
5 amps. £2 58. 
о Ар 


Telegrams : 
“ Multum '' 
Manchester. 


Telephones 
7083-4-5-6 
Central. 


LONDON Offices: 59, New Oxford St., W. C. 1. 
GLASGOW Office: 50, Wellington 
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BRUSHES 


EVERY DESCRIPTION | 


FOR 


CRYSELCO 


FILAMENT 
LAMP 


Manufactured only by the 
DELIVERY OF 


STANDARD TYPES | | | All-British Lamp Company, 
BY RETURN 


OF POST. CRYSELCO, LIMITED, 


D O 


| Kempston Works, 
в | BEDFORD. 
Le Carbone, 


Coventry House, South P lace, London, Е.С.2. Telegrams : ` Cryselco, Kempston.” Telephone : 177 Bedford. 
Tel. No.: London Wall 6587. 
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[HE Alternating Current Motors i 

which we make embody the high- і 
est quality of workmanship, and аге 
designed to have the good efficiency and 

power factor, easy starting characteristics, i 

large starting torque and cool running, | 

which are looked for in A.C. machines i 

of this class. | 
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We have а type and size of motor for 
every kind of service. 


Let us quote for your needs. 


[NEWCASTLE ~ON-TYNE | 


Manufacturing Electrical Engineers 
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With the ratification of the Peace Treaty, Germany will once 
again enter the field as a Trade Competitor. Nobody would 
knowingly buy German goods, but one cannot be sure that 
articles are not of German origin unless they are obtained from 


a firm that guarantees 


“BRITISH MANUFACTURE.” 


The House of EDISWAN has made every preparation to meet 
the German “dumping” and guarantees its products to be 


BRITISH MADE by BRITISH LABOUR with BRITISH 
CAPITAL. 


Send your Enquiries for EVERYTHING ELECTRICAL to— 


THE EDISON SWAN ELECTRIC CO., LTD., 


PONDERS END, MIDDLESEX. 
Depots and Branches : 


123/5, QUEEN VICTORIA ST., E.C. 4. 71, VICTORIA ST., S.W. 1. 
BELFAST. BULL. 
BIRMINGHAM. LEEDS. 
BRIGHTON. . LIVERPOOL. 
BRISTOL. MANCHESTER. 
CARDIFF. MIDDLESBROUGH. 
CORK. NEWCASTLE. 
DUBLIN NOTTINGHAM 
DUNDEE. SHEFFIELD 
GLASGOW SOUTHAMPTON 

SWANSEA. 


ote ELECTRICAL 


N. T. 
STOR C 8 709607 
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WIRE ^» ТАРЕ 


— For — 

ELECTRIC HEATING DEVICES, 
ELECTRIC RESISTANCE UNITS, 
and ALL NICKEL ALLOY REQUIREMENTS. 


PURE NICKEL, 

NICKEL-CHROMIUM, 

NICKEL-MANGANESE, ONEL 
NICKEL-COPPER, ETAL 
NICKEL-CHROME-STEEL, 

NICKEL-STEEL. 


. Complete ue. upon Request. 


THE ELECTRICAL ALLOY COMPANY, 


. . Mills: Morristown, New Jersey, U. S. A. 
Cable Address: Elalco, New York. Codes: A.B.C. (5th Edition) ; Lieber. 


HART ШШШ 


LIMITED, 


STRATFORD, LONDON, E. 


A Sound ELECTRICAL TERMINAL 


SMALL, SUITABLE FOR 
WITHOUT TELEPHONE 


SOLDER >=. 
USED FOR 
FUSE WIRES, 
CABLES 


Descriptlons. T " 
OTHER SIZES FROM ;“ TO 8”. 


Send for List and Full Particulars. 


ROSS COURTNEY‘: 


ASHBROOK WORKS, LONDON, N. 


HART Storage Cells 


HAVE 


LONG LIFE, 
HIGH EFFICIENCY, 
Low MAINTENANCE COSTS. 


SUPPLIED TO ALL PARTS 
OF THE WORLD. 


Write for Catalogue. 


STORAGE CELLS FOR ALL CLASSES OF ELECTRIC LIGHTING. 


Woop BoxEs 


FOR 


MOTOR CAR 
STARTING BATTERIES. 


In birch, oak, ash or deal for American types. 
In polished or unpolished teak, mahogany, 
walnut, &c., for all motor-car purposes. 


TOOL BOXES, COIL BOXES, 


and every description of 
ELECTRICAL CASES. 


V. C. BOND & SONS, 61, Hackney вро, LONDON, E.8. 


Telephone: DALSTON 883 Estabilshed (899. 


° IN NUMEROUS SIZES & DESIGNS s 


| The: EFANDEM Ce · Lry 


: FALLINGS-PARK: WORKS : «TELEGRAMS, 
‘WOLVERHAMPTON :“EFANDEM” 


‘PHONE - 1123 


терта yee „ e „ es ‘ee а. - — 
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alite 


=== ELDALITE is а British made 


= D product which is unsurpassed for 
m. ZA. Magneto insulation. | It is made under 
Wi» W scientific control, and its merits include high 
sai =e softening point, high dielectric strength, 


low coefficient of expansion and resistance 
to carbon brush wear. · Jt is used. by the 
majority of British Magneto Manufacturers. 


J MOULDINGS ONLY, rr. 
Write us also about Pneumatic Tyres. j 
The BELDAM TYRE CO, Ltd, BRENTFORD, MIDDLESEX. \ i 


"Phone: 125 and 126 Ealing. Wires: „ Beldam Tyres, Brentford.’ 


Д 
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p EFFIZASUUM == 


For steam turbine installations a high vacuum 


gm. 


"M сап be continuously maintained by the | e» 


Multijector 
Air Pump 


(Mirrlees-Leblanc System). 


SIMPLE, EFFICIENT AND RELIABLE. 
SMALL, SILENT AND CLEAN. 
NO MOVING PARTS. NO FOUNDATIONS. 
NEGLIGIBLE MAINTENANCE COSTS. 
NO LUBRICATION. 


MADE in two types, Simple or with an Intermediate Condenser. 
Both types can be operated with the minimum of skill and 
attention, and will produce the highest degree of vacuum with m 
absolute stability. Practically the whole of the heat in the e UMMN. US mU т. 
operating steam can be recovered in the feed water. | W 


| с Need plant th | THE’ ; | For а 5,000-kw, plant the In- 
[SESS Mif ees arson (бишне ze 
| SPECIALISTS IN. CONDENSING PLANT, | un 
Head Office and Works: SCOTLAND STREET, GLASGOW. 
London Office: 122, CANNON STREET, E.C. 4. 
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The ring oiling bearings with which 
REPULSION START—INDUCTION 


SINGLE- PHASE MOTORS 


are equipped 


RESISTANCES 


Are guaranteed for 5 years 


They are Unbreakable, Jointless, 
Rustless, Rigid and Non-inductive, 
and give permanent satisfaction. 


make possible 


successful lubri- 


cation! for every 


installation. 


Illustrating a 1/6 н.р, Motor. 


Machine cut oil Grooves thoroughly 
distribute the oil over the entire length 


of the phosphor bronze bearings. 
1-10 to 40 horse power, 25 to 140 cycles. 


iy 0427 447 » ths, P М 7 К 
MOS yf: ПД E 7 
„ , , e. ^ 2E 


f. 
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Sele Makers 
The Electro-Mechanical Brake 
West Bromwich, England. Co., Ltd., 


Scotland — 4. F. Stevenson, 47, Waterieo St.. Glasdow 
Newcastie-on-Tyne F. Н. Morley. Star Bigs., Northamberiand St. 
Leeds - R. Haste Garr, Crown Point Read 

= 4. 6. Gilbert Ledge. Pitt St.. Sydacy 


Manufactured only by 


CENTURY ELECTRIC COMPANY, 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


YP oy, 
; 0 d 


M CENTURY" MOTORS IS CARRIED IN LONDON BY— 
The Sole British Agente— 


SWEDISH GENERAL ELECTRIC, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager: R. A. MARPLES. 
Telegrams: '" Autosyncro, Westcent, London." Telephone: Holborn 1908, 


ue “OVERSEAS” Electric | 
Lighting Machines. 


| 
“OVERSEAS” LIGHTING SYSTEM (size 1) will supply 


А STOCK OF 


Е Lamps (each of 20 candle-power) at 110 VOLTS standard current 
for your home and other buildings, and will drive your 
fans, churns, irons, pumps, chaff-cutter, etc., at less cost 
than you would pay in the city for current. Turn on 
lamps in any part of the house, and at once you have light. 


The following points show the simplicity of the 
Overseas Lighting System: 


No need for you to start the engine. 

Low cost of maintenance, as a gallon of petrol will last 
from 8 to 12 hours. 

Simple and easy to operate, as it has few moving parts, and 


YN „ А these are easily accessible. 
| Accumulators standardised, and obtainable anywhere at a 
The “OVERSEAS” Automatie Electric Lighting Set. low cost. 


Size 1.—30 lamps. STARTING Anyone who can run a motor-cycle can easily keep it in order. 
of 20 C.P. each. STOPPI NG Ample reserve of power. 


List price £96. Has sufficient capacity for lighting the ordinary home, 


Size 4.—200 lamps (4000 watts). List price 2290. . . - 
current for lamps, ironing, fans, pumps, etc. 
Largely used for Cinematograph work, etc. supplying р B R 


For details of other Machines, see our List No. 245. It automatically starts or stops by turning on lights or power. 


THE OVERSEAS Engineering Co., Ltd., 


EXPORT SPECIALISTS IN ELECTRICAL AND ENGINEERING EQUIPMENT, 


75, Curtain Road, London, E.C.2. 


| Telephone: Lendon Wal! 5443-4. ' Telegrams: Luminous. London." 


— 
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(PATENT) 


For FIXING SCREWS IN PLASTER, BRICK, 
CONCRETE, MARBLE, SLATE, STONE, 
METAL, Etc. 


= 5 


Sections showing Rawiplug In position and the expan- 
sion of the plug against the side of the hole. 


Y 


THE SIMPLEST TO FIX. 

THE CHEAPEST TO BUY. 

THE FIRMEST WHEN FIXED. 
INVISIBLE WHEN IN POSITION. 


Invaluable for fixing Electric 
Fittings, Wires, Cables, do., ёс. 


THE RAWLPLUG Co., 


Lenthai! Place, South Kensington, London, 8.W. 7. 


mad from the solid rod. 


Please address your enquiries 


D. GILSON & CO. LTD., WALTHAMSI OW, E. 17 


150 
TRADE MARK 


LL 


NEW 
CATALOGUE 


RHEOSTATS 


SECTION 1, 
TUBULAR PATTERN, 


Post free on request. 


See our Exhibit at the 
BRITISH SCIENTIFIC 
PROBUCTS EXHIBITION, 


Central Hall, Westminster, 
Jaly З — August 5. 


ISENTHAL & Co., L. 


(Department 3), 
Denzil Works, Wiliesden, 
LONDON, N.W. 10. 


Contractors to the Admiralty, War Office, india 
Office, Colonial Office, Postmaster-General, &c. 


Ф 
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QUALITY 


FIRST 


QUESTIONABLY the best judges К the merit of any commodity are the 


users themselves, 


U^ 


Their. verdict is based upon Кран, hot Theory. E 


The verdict of all users of Western Electric Switchboards is that for Strength, Durability, 
Finish and Workmanship they have no equal. 


MAGNETO OR CENTRAL BATTERY. 


Г The ideal telephone system necessitates above all а switchboard that will operate continu- 

7 ously; perfectly and economically. There are, to-day, very many thousands of Western I 
Electric Switchboards rendering this efficient service in all parts of the world. We 
maintain an expert staff of Telephone and Cable Engineers who are always at the disposal 
of our customers. 


"SEND US YOUR PROBLEMS." 


Western Electric Co.Ltd. 


Works: NORTH WOOLWICH, E. 


And at BIRMINGHAM. GLASGOW. LEEDS and 
MANCHESTER. 


^ - —- — ee o 
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YOU can print these 
and save 40, 


You will print them in hours instead 


of days: you will never wait for 


delayed deliveries. Always you will run 
off the quantity that is most convenient for you to 
store: and you will have every job just when you 
want it. An office girl or youth will do the work for 


you, in the privacy of your own 
office, and all the while you will save. an | 
average of 40% on ordinary charges for such work. EE 


lhesearesomeofthe 
advantages of installing 


a Gammeter Multigraph to print your 
office forms,letter heads,invoices, labels, 
small booklets, etc. Here is the work the 
Gammeter Multigraph is capable of turning 
out : all of these jobs (some in two colours) were 
turned out as part of the every-day work of the 2 D? TUCKERS 428 ; 
Gammeter Multigraph. You could do the same. -y| SPECIFIQUE si 


М The Garmmeter 

May we send you our 
booklet telling, in their own words, how 
business firms are cutting costs by using the 


Gammeter Multigraph and saving the cost 


of the equipment many times over. Write 


for it to the address below—no obligation. 


THE INTERNATIONAL 
MULTIGRAPH COMPANY 


Head Offices (London): 

90, HOLBORN VIADUCT, Е.С! 
TELEPHONE 1175 

MANCHESTER: 49. Arcade Chambers, St. Mary's Gate 

BIRMINGHAM: 25, Guildhall Chambers, Navigation St 
and mos arge towns 


'SN3qNO lV3d3H 40 SGNVSNOHL 
"Se LSP оу оо SNHALIVd зо ѕазчампн 


ец 3X OO ms ураг . "SLNIOf ONINIVILSIIS- J 148 


Sowi e Ша S. TID 


II THE ELECTRICAL REVIEW SUPPLEMENT | NET 


— . * 


- AMET drea D w^: + 
r ЖБ H etd AE KF d vem у Pra We PT 
55 7 ) — (i ^ L a 5 * P. JT ` f 2 ; | 


2 


4 
у, 
*, 


2 
RS 


ү 
у e.. 
„ 
BY И A a 
N ) AI 
A, 4 е 
M * „2 - 


© Wi 


» 
— 
c 


Mit d MA AM (LERI — 


3 
> 


= 
NT 
АЫ? : Р 
"s S (a * . 
Ыы өө ee, ^ M ^ 
я .» P 
La T — е "x . 
Кр рур REI regi. A 
= A = 
* ©. - * 4 
" 7 - = tl. 
` 2 ^ "1 " 
* 


а ҮЛҮ 


ae i» | 
| qe Д 

5 — 1 || EH 
ES Y» Jit 10 e 
g M RED Te 
; [on AE TE 
8 EX , 8 1 if і : 
5 \ ; A " j^ | 
3 d $ А 1 ry 1 ^ 2 
ў View with door open showing Telephone ready for use. | Л s А 
А 1 е R q N r fá + ; 
| Magneto Ringing, Gas | О 
EX Aw OF 
Ri agneto Ringing, Gas ЖЕ 


э? 


— 
e 
BA 2 SA * 
Че Sth 
г? 
E 


QUE 


85 


and Watertight Pattern. 


COMPLIES WITH 
HOME OFFICE 
REQUIREMENTS. 


The Inner Compartment contains powerful 5-magnet 
8 Generator, 1000 ohm Polarised Call Bell of special 

design, Induction Coil, Switch Springs, Shelf and Clips, 
to hold two “Celevot Dry Cells, and Terminals. 
This compartment need not be opened except for 
inspection or adjustment. 


SPECIAL NOTE.. The Generator of 


this Instrument is provided with Totally 
Enclosed Cut-out Contacts thus rendering 
it impossible for open sparking to take 
place in a gaseous atmosphere, even 
though explosive gas may have found its 
way into the interior of the Telephone. 
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ОТОО 


‘Qualities 
peculiar 
to Itself 


WEIGHT OF MATERIAL. 


The weight of the depolarising element in 
the Witton” Carsak Cell is the maximum 
possible—a highly efficient result secured by 
the use of very fine grain material, compressed 
into a solid block, and so rendering unnecessary 
the use of any resinous binding material such 
as is required in the old agglomerates. This 
method of manufacture by very heavy pressure 
on fine grain ensures the greatest possible 
quantity of depolarising material being com- 
pressed into a given volume. The weight of 
material is therefore much greater than in 
any other type of wet Leclanche element 
of similar. size. 


Look for the G.E.C. Trade Mark, and the 
words Made at Witton " on every cell. 
They furnish a guarantee of economy and 
efficiency. 
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The General Electric Co., Ltd. 
Head Office: 67, Queen Victoria St., London, Е.С. 4. 
Carbon and Battery Works: WITTON, near BIRMINGHAM, 


Branches throughout the United Kingdom and in all ihe ‘Principal 
— — ——— Markets of the World. — 


N 


Chis is; No. 2 of the “Witton”? Carsak Cell Series 
Other interesting Announcements will follow week by week. 


x) | — ———— — 


22217 


ae 


= 
- 
-— 


E ARENIS 


— 


July 11, 1919.) THE ELECTRICAL REVIEW SUPPLEMENT. 17 
S RESINA LENT P aT a РАР АШ ШУЛ 


SPECIAL NOTICE. 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time 5 p.m. WEDNESDAY. 


С. New Copy and Alterations to Existing Trade Advertisements 
(with Blocks) should reach here 


Not later than FRIDAY. 


Traa CAU 


e Sgen 
edo o D arn «о TRI CRI RII 


—]]—oqxx o_O otc „ш 


i Unless otherwise instructed, ALL LETTERS received in answer to Advertisements with a Box 2 
number, ARE FORWARDED NIGHTLY. Postages incurred аге charged at cost. 0 


CPP 


ELECTRICAL | 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 


46, Watling Street, London, E.C. 
(8, Albert Square, 26, Collingwood Street, 


Manchester. : Neweastle-on-Tyne. 
Wi UT RESERVE. 
G. Шы Т 


MINISTRY OF MUNITIONS. 

By Order of the Surplus Government Property Disposal Board, 
Electrical Stores and Instrument Section, D. B. 3 A., Caxton 
House, Westminster, 8.W. 1, 

at the 
ROYAL AGRICULTURAL HALL, 


ISLINGTON, LONDON, N. 1, 
GODDARD & SMITH 


have received instructions to SELL BY AUCTION 
at the above Hall, 


On THURSDAY, JULY 17th, 
at 11 a.m. precisely, 


Electrical Stores«Instruments, 


including Sewage Ejector Plant; 

Six-line Commutator Telegraph in case ; 
Electrical Annemometers ; 

Miners’ Shaft Lamp: 

Telephone and Telegraph Stores: 
Eleotrical Measuring Instruments. 
Generating Sets, Accumulators, Batteries : 
Cable, Fittings, Power Panels, &о., &c. 

Sample of Lots to be offered will be on view in the Arcade 
Gallery on Monday, July 14th, and thereafter daily between the 
hours of 10 and 5 o'clock. 

Admission to the Hall and to the Auction by Catalogue only, 
price Is. each, to be obtained of the Auctioneers, GODDARD AND 
SMITH, at the Royal Agricultural Hall, Islington, London, N. 1. 
and at their Head Offices, 196, Piccadilly, London, W. 1. 5830 


SALE BY AUOTION. WITHOUT RESERVE. 
129, NEWINGTON CAUSEWAY, S.t. 1. 


THE ASSETS AUCTIONS CO., LTD., 


are instructed іо SELL BY AUCTION, 
On THURSDAY, JULY 17th, 


at 12 prompt, the 


Remaining Stock ог aGovernmont Contractor, 


including 5,000 feet $ C. J. Conduit Tubing; 1000 ft, various 

ditto; 20,000 various Conduit Fittings; 23 valuable Electric 

Drying Ovens; and a large quantity of Eleotrioal Accessories and 

ttings. 

On view g previous and morning of sale, 
elephone : Hop 748 and 8862, 


2 


Catalogues upon 
5894 


SITUATIONS VACANT. 
Latest time for receiving, B p.m. Wednesday. 


COUNTY BOROUGH OF BARNSLEY EDUCATION COMMITTEE. 
The Technica! School. 


Principal — D. PATON GRUBB, M. Eng., A. R. S M., & c. 
HE COMMITTEE invite applications for the position of full - 
time Lecturer in Electrical Engineering and Wiremen's 
work. Applicants must have had works’ experience and a good 
knowledge of Engineering Drawing, and Practical Mathematica 
will be a recommendation. The commencing salary will be at the 
rate of £250 per annum, but applications from candidates with 
exceptional qualifications will receive special consideration. Forms 
of application and full particulars may be had upon application to 


the Principal. 
m D. PAUL. 


‘Secretary. 


Education Office, 


Barnsley. 5881 


BOROUGH OF TORQUAY. 
Blectricity Department. 


PPLICATIONS are invited from qualified men for the post of 
Charge Engineer. р 
Applicants to send details of qualifications, age, copies of testi- 
monials and salary required, to reach the undersigned not later that 
NOON on SATURDAY, 19th inst. Envelopes to be endorsed Charge 


Engineer.” 
FREDK. 8. HEX. 
Town Clerk. 


Town Hall, Torquay. 


July 10th, 1919. 5849 


BATTERSEA BOROUGH COUNCIL. 
Wanted a Repairs Assistant. 


PPLICANTS must have had a good mechanical training and 
experience in the repair work of a Central Station. Pre- 
ference will be given to those having a knowledge of the running 
of L.T. three-wire D.C. and H.T. three-phase plant with rotary 
converters. Salary, including bonus, £5 5s, per week to commence. 
Applications, stating age, qualifications, and when able to take up 
duties, together with copies of recent testimonials, to be sent to 
the CHIEF ENGINEER, Electricity Works, Lombard Road, Batter- 
sea, S. W. 11. 

W. MARCUS WILKINS. 
Town Clerk. 


9th. July, 1919. 5896 


‘CHARGE ENGINEER. 


HARGE Engineer wanted ; must have had mechanical training 
C and experience in E.H.T. power station. Wages, £239 168. 


inclusive per annum. | | | 

Applications, stating age and experience, together with copies 
of testimonials, to be addressed to &. T. ALLEN, Electricity Works, 
Commercial Road, Wolverhampton. 5827 


(Continued on посі wage.) 
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SITUATIONS VACANT.—Continucd. — 


ROYAL SIAMESE STATE RAILWAYS. 


PPLICATIONS are invited for the position of Electrical 
Foreman to the above Railways. 

Candidates should have good, all-round electrical training ; be 
capable of taking charge of the complete electrical equipment of 
railway workshops, using direct-current, and preferably be familiar 
with the care and maintenance of Stone's electric train lighting 
system, though the latter is not essential. 

The engagement will be for three years, in the first instance, at 
350 ticals per month for the first year; 375 ticals per month 
second year, and 400 ticals per month third year. 

13 ticals = £1, approximately. 

Apply by letter, stating age, married or single, and when at 
liberty, and giving full particulars of education, training, and 
experience, to— 

Messrs. О. P. SANDBERG, 
10, Victoria Street, S.W. 1. 5122 


ROYAL SIAMESE STATE RAILWAYS. 


PPLICATIONS are invited for the position of Chief Draughts- 
man to the above Railways. 

Candidates should have had a good general and technical educa- 
tion, have served their time as mechanical engineers, and had 
gubsequent experience in the design and construction of railway 
carriages and wagons. Knowledge of locomotive design and 
general engineering is also necessary. 

The engagement will be for three years in the first instance, at 
a salary of 300 ticals per month for the first year ; 320 ticals per 
month for second year; and 340 ticals per month for third 
year, with usual field allowances. 13 ticals = EI approximately. 

Apply by letter, stating age, married or single, and when at 
liberty, and giving full particulars of education, training, and 
experience, to— 

Messrs. C. P. SANDBERG, 


10, Victoria Street, S. W. 1. 5721 


— ů ů —ů ů ů —ů—ů—ů —————— ? 
BRANCH MANAGER. 


А THOROUGHLY competent Branch Manager required for 
A Electrical Contracting Department in the Eastern Counties. 
Applications are desired only from those who have had at least 
three years pre-war experience in а similar capacity. A thorough 
knowledge necessary of buying and estimating for electric light 
and power installations in country houses, factories, &c., with 
exnerience in office organisation and control of outside staff. А 
progressive position is open for a thoroughly competent 


applicant. 
Apply by letter only, with full particulars, to— 


MANN, EGERTON & CO., LTD., 
21, King Street, 
Norwich. 5879 


UNIVERSITY OF LONDON, 
GOLDSMITHS' COLLEGE, NEW CROSS, S.E. 14. 


Bagineering and Building Department. 


PPLICATIONS are invited for the post of Principal Lecturer 
A in Electrical Engineering. Commencing salary £150 to £240 
per annum, according to experience and qualifications, rising by 
£15 increments to £300, and then by £10 increments to £400. A 
war bonus of £39 per annum is at present paid in addition. 
Candidates should possess a University degree or its equivalent, 
and must have had practical experience. 

Applications to be sent on or before July l7th, to the Acting 
Warden, from whom further particulars may be obtained. 5799 


COUNTY BOROUGH OF BARROW-IN-FURNESS. 
Electricity Department. 


ANTED Meter Tester to take charge of Test Room. Must 
have had experience of A.C. and D.C. meters and general 
mains testing. 
Commenciny salary, including all bonuses, £228 per annum. 
Applications, stating age, training, experience, and enclosing 
copies of testimonials, to be addressed to the BOROUGH ELEc- 
TRICAL ENGINEER, Electricity Works, Barrow-in-Furness. 5876 


SWITCHBOARD ATTENDANT. 


ee as ATTENDANT wanted, experienced iu H.T., 3- 
phase and L.T.. 3-wire systems, to take charge of switchboard 
during shift. Manchester district. 
Wages £3 10s., with prospects of promotion. 
Apply. not later than TUESDAY, the 15th instant, to 


5854, ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C. 4. 
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SITUATIONS VACANT.— Continued. 


NORTHAMPTON POLYTECHNIC INSTITUTE, 
8t. John Street, London, E.C. 1. 


. are invited for the following appointments, to 
date from early in September, 1919, at the commencing 
salaries named, to which is added for the present a war bonus of 
£39 рег annum :— 
An Instructor in MATHEMATICS AND PuHysics at £250 per 
annum. 
A Demonstrator and Assistant Lecturer in MECHANICAL 
ENGINEERING at £250 per annum. 
Drawing Office Instructor and Assistant Lecturer in 
MECHANICAL ENGINEERING at £250 per annum. 
A Demonstrator in the OPTICAL LABORATORY at £240 per 
annum. 
Demonstrator and Assistant Lecturer in the TECHNICAL 
CHEMISTRY Department at £240 per annum. 
An Instructor and Demonstrator in the ELECTRICAL and 
PHYSICAL LABORATORIES at £200 per annum. 
Applications, accompanied by complete records of training and 
of teaching and practical experience, should be sent not later than 
15th JULY, 1919, to the undersigned, from whom conditions of 
Service and forms of application can be obtained by letter. 
Correspondents are requested to specify clearly the appointments 
for which they are candidates. 


R. MULLINEUX WAUMSLEY, D.Sc., Principal. 5805 
— 


KENT ELECTRIC POWER COMPANY. 
Mains Superiatendent. 


AINS SUPERINTENDENT required to take charge of E.H.T., 
H.T, and L. T. mains, sub-stations, &c. Experience of 
11,000-volt cables; three-phase supply and rotary converters 
essential. 
Wages commencing 85s. + 124 per cent. 
Apply, stating age, full particulars of experience, and when 
available, to— 
KENT ELECTRIC POWER СО., 
Railway Street, Chatham. 5890 


PLUMGER-JOINTER. 


ANTED immediately, good Plumber-Jointer, used to three- 
core, lead-covered, paper-insulated high-tension cable. 
Permanent work offered to suitable man with the standard rate 
of pay for the district. 
State age. together with copies of references. to the BOROUGH 
ELECTRICAL ENGINEER, Electricity Of ces. Coney Lane. Keighley. 
5825 


FALKIRK ELECTRICITY DEPARTMENT. 


ШЕТ ENGINEER required ; А.С. and D.C. experience. Wages 
£3 to £3 10s. per week (inclusive), 48 hours. Apply, giving 


ex perience— 
ELECTRICITY DEPARTMENT, 
High Station Road, 
Falkirk. 
8th July, 1919. 5895 


SUB-STATION ATTENDANT. 


8 Attendant wanted at the Electricity Works; 
must have had experience with converting plant and battery 
boosters. Wages £3 inclusive for 48-hour week. 
Applications, stating age and experience, together with copies 
of testimonials to be addressed to 8. T. ALLEN. Electricity Works 
Commercial Road, Wolverhampton. 5826 


CABLE Joi N rER. 


ANTED, an experienced Cable Jointer, accustomed to all- 

round work, including high-tension paper lead cables: able 

to do own plumbing and connect up services; permanency $5 
suitable man ; wages standard district rate. 

Apply, stating age. experience, and enclosing copy testimonials 

to the BOROUGH ELECTRICAL ENGINEER, Electricity Works, 

Ashton-under-Lyne. 9021 


PLUMBERS-JOINTERS. 


EVERAL good men required, thoroughly experienced, on E.H.T 

work. Wages, including war bonus, £4 28. 6d. per week 

of 47 hours, plus a liberal out-allowance for expenses. Applica- 
tions, giving full particulars of experience and references, to— 


5898, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London, E.C. 4. 


( Continued on neat page.) 
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SITUATIONS. VACANT.— Continued. 


Oh prepaid Advertisements are inserted under this heading at the rate 
of One Ponty Per Word (minimum 1s.). Three Consecutive Insertions for 
фе price of two, if ordered and prepaid with first insertion. 

Box Number and ELzormicAL Review address count as seven words. 


RMATURE Winder (good) wanted ; also an Improver.— State 
age, experience and wages (for 47 hours a week) required, to 
Howells & Co., Lichfield Street, Hanley. 8984 


RMATURE Winders; repair work, not repetition work; per- 
manent work for suitable men.—H. D. & S., 32, Newington 
Causeway, S.E. 1. 5846 


RMATURE Winders used to А.С. and D.C. work; standard rate 
paid, plus 1247; bonus; none but first-class men wanted.— 
Apply Dick, Kerr & Oo., Preston. 5606 


RMATURE Winders, used to D.C. work, wanted in London 

works: Winders used to А.С. work also required. Good 

wages and permanent position for first-class men.- -5823, ELEC- 
TRICAL Review. 4, Ludgate Hill, London. 


RMATURE Winders, used to traction motors, wanted for 
London district.  Permanency for suitable men.— 8885, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RMATURE Winders wanted, experienced А.С. and D.C. ; not 
repetition work. — Westminster Engineering Co., Ltd., 
Willesden Junction. N.W. 5745 


A SSISTANT Electrical Engineer, experienoed in testing of 

small D.C. Dynamos, Motors and Electrical Acoessories.— 

Write, giving particulars of age, training, experience and salary 
required, to 5901, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


SSISTANT to Storekeeper and Buyer wanted by leading firm 
manufacturing switchgear. Preference given to applicant 
having technical training and workshop experience, and able to 
arrange the storing of several thousand separate components on up- 
to-date methods.—Address, stating age, experience and salary, 
5856. Wr.mevrnrOAT, Review. 4. Ludgate Hill. London. 


HARGE Engineer required for generating station of 7000 Kw. 
capacity, near Birnsley. Experience in E.H.T. distribution. 
steam turbines, and water-tube boilers, &c.. essential. Salary about 
£234 per annum for 48-hour week.— 5870, ELEOTRIGAL REVIEW, 
4. Ludgate Hill, London. 


OMMERCIAL Representative for firm of manufacturers of 
Electric Furnaces (Sheffield district). Must have good 
commercial and electrical experience. Age 25/35. Salary about 
£500 per annum.—-Apply in writing to T. H. Watson & Co., Ltd., 
Sheffield. 5552 


OMPETENT Electricians, with  3-phase work experience, 
wanted for British East Africa.— Apply by letter stating full 
particulars, enclosing copies of references. to Box B. Y. 699, 
care of Jackson's, 19. Cullum Street, E C. 3, London. 8972 


OUNTER and Showroom Assistant required by important 
London fittings and acoessories manufacturers. Experience 
necessary and good opening for hard worker if capable of increas- 
ing turnover.—Reply, giving full particulars and salary required, 
to 8974, ELROTRICAL REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN used to automatic machines or jigs.—State 
age, experience and salary required, to 5684, ÉLEOTBICAL 
Review, 4. Ludgate Hill, London. 


RAUGHTSMAN wanted by electrical firm for their instru- 

ment and meter department.—Applicants should preferably 

have had some shop experience, and only those need apply who 

are conversant with the design of electrical instrumenta and 

meters.—State age. experience and salary required, to 5838. 
ELECTRICAL REVIEW, 4, Ludgate Hill. London! 


RAUGHTSMAN wanted for engineer's office in Westminster: 
should have experience of laying-out of pipework for electric 
stations. State age. experience and salary required.— Write Box 967, 
co Brown's, 39. Tothill Street, Westminster. S. W. 1. 5863 


RAUGHTSMAN, with shops training experience in crane and 

controller design, wanted, Birmingham district. Give ex- 

perience, salary, references.—9024, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


RAUGHTSMEN, senior and junior, preferably with experience 

in electrical equipment of automobiles or small electric 
motors, wanted immediately.—Apply. stating age, qualifications, 
and salary required, to British Lighting and Ignition Co., Cheston 
Road. Aston, Birmingham. 5836 


RAUGHTSMEN.— Transformer Draughtsmeo required for 

single and three-phase Power Transformers in large manu- 

facturing firm.— Apply, stating age, experience and salary required, 
to 5697. ELROTRIOAL REVIEW, 4. Ludgate Hill. London. 


RAUGHTSMEN wanted, experienced and Junior, for design 
and detail work on electric control gear, progressive for 

right men.—Write age, experienoe, salary, to L, Box 349, Sells, 
Ltd. 168. Fleet Street. Е.С. 4. 8957 
IE and Mechanical Fitter wanted for maintenance, 
power, millwrighting, lifts. oranes, and general wiring. 
Good prospects for first-class man.—A. Morgan, 138, Gower 
Street, W.C. 9008 


E d 


SITUATIONS VACANT.—Continued. 


LECTRICI4NS.—Required good Armature Winder, used to 

А.С. and D.C. repair work, North London. Permanent job 

to suitable man. Apply. stating experience and wages required, 
5828, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICIANS wanted, energetic and capable men, thoroughly 
conversant with A.C. and D.C. motors and equipment; also 
country house work, oil and gas engines, battery erection, good 
with casing and conduit ; able to take charge, and lay out work if 
required.— References and full particulars to 8822, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


STIMATING Engineer. — Wanted for India by a firm of elec- 

trical engineera and contractors a capable Estimating 
Engineer with experience in design and arrangement of A.C. and 
D.c. high and low tension power and lighting equipment of modern 
mills and collieries ; must be capable of laying out and estimating 
in detail for large power and lighting plant, mains, distribution 
&c.; must be unmarried, not over 35 years of age; five years’ 
agreement, salary commencing at Rs.500 per month.— Write, stating 
experience, names of references, age, & c. Ito Z.R.1733, care Deacon's 
Advertising Offices, Leadenhall Street, London, E.C. 3. 5861 


STIMATOR required, must be thoroughly acquainted with 
decimal calculations, and modern machine and assembly 

shop methods. Preference given to man with knowledge of 
telephone and small electrical apparatus. Permanent progressive 
position for really capable man.—Write, stating full detaila, age 
and salary required, to Box 366, Sells Ltd., 168, Fleet Street, E.C. 4. 
8995 


XPERIENCED Designer for superintending a new line of 

manufacture of transformers in works in London district. 

Please state experience and salary required.—8962, ELEOTRICAL 
Review. 4, Ludgate Hill, London. 


XPERIENCED Foreman or Forewoman required to take charge 
of flashing and mounting department, carbon filaments.— 
9728, ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


OREMAN capable of taking charge of installation work, light- 

ing, bells and telephones; must be good all-round man.— 

Apply, stating age, experience and salary required, 9040, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NSTRUMENT Maker (first rate), required to develop and take 
charge of a central instrument shop in the Engineering 
departments at East London College. Must be capable of handling 
work of high precision. Skilled assistance provided. Salary £260 
per annum. Probably a permanent position for the right man. 
A knowledge of first-class electrical instrument work would be an 
advantage.—Apply by letter, stating age, experience, and with a 
copy of a testimonial, and if possible, references, to the Registrar. 
East London College. Mile Ead, E. 1. 5897 


UNIOR Clerk, quick at figures and knowledge of electrical 

terms, required for important firm. Salary E 2.— Write, with 

full details of experience, to 5880, BLEOTRIOAL REVIEW, t, Ludgate 
Hill, London. 


AGNETO Repairers and Improvers wanted, several with good 
experience.—Apply Simpson Bros., Magneto Works, Hapton, 
nr. Burnley. 5802 


ANUFACTURER ot Carbon Electrodes requires Manager with 

sound technical and practical knowledge of Graphitising. 

Apply in first instance, 5688, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ETER Testers, required for testing and calibrating D.C. and 

A.C, and Polyphase Meters. State age, technical training, 
experience. and wages required. Also Youth for meter testing. 
Must have had technical training, but practical training not 
essential.—Ferranti Ltd., Hollinwood, Lancs. 5753 


ETER Test-room Assistant wanted, with good experience of 

A.C. meters and apparatus. One with practical factory ex- 
perience preferred. Wages £4 148. 8d. per week.—Apply. stating 
age, training, experience; and enclosing copies only of references, 
to The Clyde Valley Electrical Power Co., 53, Bothwell Street. 
Glasgow. 5899 


ALGER & SONS require Assistant Electrical Engineer, with 

e previous experience in estimating electric light and power 
installations in works, country houses, &c.—Apply by letter, stating 
capabilities, experience and salary required, to 159 and 160, Dock 
Street, Newport. Mon. 9030 


EPRESENTATIVE wanted by contractors. Own estimating. 
Salary and commission.— 9017, ELEOTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


EQUIRED for London by leading fittings and accessories 
manufacturers, indoor Assistant. Must be experienced, 
know markets and trade well, and keen business getter. Applica- 
tions treated confidentially.—State full particulars and salary 
required to 8975, ELEOTRIOAL REVIEW. 4, Ludgate Hill, London. 


EQUIRED, main Switchboard Attendant for central station in 

London. Used to A.C. and D.C. awitchboards. Only applicants 

with previous experience need apply. Wages £3 per week + war 
bonuses.—5768, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 
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SITUATIONS VACANT.—Continued. SITUATIONS WANTED. à 
ALES Engineer wanted for Australia. Good technical and CAN YOU USE THIS MAN? 27 
KJ electrical training essential. Sales experience and knowledge f Р — — N 
of accumulators desirable. Applications from members of OLLEGE education. ] . T 
Australian forces invited.— Apply, giving full particulars experience, Technically trained electrical-mechanical Engineer. — 5 
salary. age. &c., 5750. KT RTOAL, REVIEW. 4. Ludgate Hill. London. Fifteen years experience in control of commercial engineering ae 
eo | undertakings, electrical and hardware trades. EU 
TOREKEEPER. Smart Young Man required as Storekeeper Last six years in America, organising, selling, buying (including au 
in large firm of Electrical Manufacturers. Only men with | general merchandise). B 
good experience and with thorough knowledge of engineers and Thorough knowledge of European and American markets. ae 
electrical stores need apply. State full details of previous 2 : 2 
employment, with wages, to 5900, ELECTRICAL REVIEW, 4, Ludgate Box No. 285, cio Street's, 8, Serle Skrest W.C. 2. 2800 A 
Hill, London. a 
WITCHGEAR Assembly Foreman wanted, London, £4 to £5, APPOINTMENT WANTED. NA 
inolusive.— Applications must give full details of training and TE : : Re 
experience, with dates, 5777, ELECTRICAL REVIEW, 4, Ludgate Hill, R. CHARLES G. WATSON, late District Engineer Callender's am: 
London. Cable and Construction Co., Ltd., Newcastle-on-Tyne (now рер 
= -————————— [| demobilised). is prepared to take up an appointment as Con- PE 
WITCHGEAR Draughtamen required for works within 30 miles | structional Manazer or Engineer. Extensive experience of large “ee 
of London, having experience of L.T. and H.T. switchgear, | power transmission work on N.E. Coast.—Address 2, Wimborne m 
cubicles, ironclad gear, general lay-outs of switchboards, &c.— | Road, N. 17. 8805 eee 


Apply, statiug age, experience and wages required, to 5749, ELEC- Tor 
TRICAL REVIEW, 4. Ludgate Hill. London. " 


А Cheap prepaid Advertisements are inserted under this heading at the rate 
ELEPHONE Engineer.—Wanted a thoroughly competent Tele- | of One Penny Per Word (minimum 18.). Three Consecutive Insertions for 


phone Engineer, for erection, fault finding and general | te price of two, if ordered and prepaid with first insertion. | as 
repairs : only thoroughly experienced man will be considered.— Box Number and ELA OIL Revigw address count as seven words, 


Write. stating experience and remuneration required, to Gent and 


i 3 А ta T4 
Hurley. 24, Belvoir Street. Leicester. 5836 M. I. C. E., Mech. and Elec. Engineer; four years on operation zi 
ELEPHONE Fitters and Faultsmen, must be thoroughly . staff electrical supply companies, six years manufacturers’ кү 
conversant with intercommunicating systems. Good wages. | Outside erection, three years test bed; power house design and DE 
Permanent poste. Apply, Birmingham Private Telephone (New | construction, factory and machinery lay-outs, testing and repairs ion 
System) Co., Ltd., 174, Corporation Street, Birmingham. 8985 | all types electrical machines, Excellent references.— 8926, ELEC- P 
— . W „ TRICAL REVIEW, 4. Ludgate Hill. London. | 

EST-Room Assistants wanted for small electrical appliances, JJC RCM NEM IS UI EI 
fans. heaters, &c. Experienced men only need apply; London .M.LE.E. (29), 13 yeara' experience, covering operation and En 
district.—State age. experience and wages required, to 5853, testing of all kinds of electrical plant, including five years’ EL. 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. sole charge of 5000-KW. generating, power and lighting installa- E 


| tion of large mill abroad, desires responsible position. — 8847, ab 
RAMWAY Inspector wanted. Previous experience essential of | Kr.eerrtoar REVIEW, 4, Ludgate Hill, London. == 
driving, ticket check and traffic. Wages, £3 10s. 6d.—Appli- | —————-- === ĩ5:4iĩ;; ( 


cations in own handwriting, stating age, experience, and enclosing BRITISH Engineer, M.B.E., A. M. I. E. E., A. M. I. Mech. E., with “| 
copies of two recent testimonials, to Burton & Ashby Light Railway, first-class training and 10 yeara’ subsequent experience, seeks е 
Swadlincote, near Burton-on-Trent. 8893 | appointment as Supervising Erector, or would represent good — 


RAMWAY Linesman, wanted for trolley wire and automatic | manufacturer. Specialised in cable, switchgear. and factory power E 
Signal maintenance, must assist in car shed and other work plant.—9035, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. | Ка 


as required. Wages £3 10s., permanency.—State age, experience, 


present position, and three references. to Burton & Ashby Light | уы id ы EMT ee 9 8 p" 

i i -on- 938 Е 2 |. 

Railway, Swadlin cote. near Burton 85 Trent. А NONOUI EROR 6 preferred.—C. W. Pearce, Swansea House, Seaforth Road, Seaforth, . 

RAVELLER of British nationality required for the South | Liverpool. 8906 » 

American Continent, by important British manufacturers. 777 MC RUBORE WENN a 

age 25 to 30 years. Intimate кае of Spanish and Portuguese A GRAD. LE.E. (32), with extensive experience in electricity | = 

required. Some electrical and engineering knowledge desirable.— | supply and tramways, power and lighting installations. н 

Address. stating ave. experience and salary required. ќо Вох. underground and overhead mains, estimating, drawing office and s 

No. Т. 3009. cjo Dawson's Advertisement Service. 121, Cannon Street. manaZeria| work, lately holding responsible рові 108, ш South 
London. E.C. 4. 5847 | America, fluent Portuguese and knowledge of Spanish, requires : 

< — ——— | Position or Partnership with established consultants, contractors, Su 

ANTED, Charge Switchboard Operator (London district), for | factors. supply company. Can provide considerable capital.— 8945, с 

a large 11,000-volt, three-phase power station. Applicant | ELECTRICAL REVIEW, 4, Ludgate Hill, London. es 

must have had experience with a large system and remote-control | — . Z ³.——Tͤ;ĩx?7%4? d.P OOOO = 

switchgear. State age and experience. 968. 9d.. including bonus; RESPONSIBLE Position with London Contractors desired ; E 

48-hour week.—5746, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 20 years’ experience installations of power, lighting, heating t 

— and telephones, general office routine, estimating, buying, full E 

АКТЕР, first-class Jobber. Must be fully experienced man; | control of men and contracts; E 300.— Electrical Engineer, 13, as 

no others need apply. -State experience, wages, &c., to | Stanley Gardens, Hampstead, London, N.W. 8904 ae 

9015, ELECTRICAL REVIEW, 4. Ludgate Hill, London. J)) V 8 a 

"DVERTISER,A.M.I.E.E. (33), married, practical, technical and lA 

ANTED, first-class Plumber-Jointers, for E. F. T. and L. T. commercial, desires appointment with progressive manufac- m 

cable contracts. Write stating particulars of experience | turers. as Manager or Departmental Manager. Can introduce n 

and salary required.—5751, ELECTRICAL REVIEW, 4, Ludgate Hill, | several first-class lines, and show good record.- 8851, ELECTRICAL Ti 

London. А F REVIEW. 4, Ludgate Hill, London. 5 

W kor Shipbuilding establishment in Birkenhead, DVERTISER, at present holding important managerial posi- T 
Electrical Wiremen for ship work. Rate 688. 6d. plus — tion with leading London wholesale supplies house, doing А 


124 per cent. — 5696. ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


—— 


extensive business in all classes of accessories, cables, flexibles, 
conduit, lamps, fittings, ке. Thorough knowledge of best buying T 
markets and known personally to many leading buyers all over 8 
Vill рр etatinn salary tegureid acc and all England, is open to receive proposals from live progressive concern 


10 58. templating opening London branch or wholesale department.— ~ 
ther necessary particulars, to 5832, ELECTRICAL REVIEW, 4, Lud 955 | ; р 
Hill Tandon 5! ! udgate 8922, ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


ANTED immediately in the Midlands. Engineer for tramway 
track reconstruction: previous experience in supervising 


ANTED immediately. Jointer for paper cables, 3-wire, and DV ERTISER, conversant with economical running and upkeep —. 
traction. Wages Is. ха. per hour. - Applications and - of electric light plant, boilers ; steam gas and oil engines ; 
references to Engineer, Generating Station, Pontypridd, stating lifte and heating apparatus (10 years’ hotel experience), seeks 
не со ао (Overhend work an-advantive: 9001 | Position as Engineer-in-charge. — 8863, ELEOTRIOAL REVIEW, 4, 
à а ý | Б 3 — — | Ludgate Hill. London. 


; LJ ANTED, three Charge Engineers with technical training and 


experience in the operation of H.T., A.C. und D.C. switch- DVERTISER desires to apprentice a lad of 16 with a firm of 

board, three-phase turbo-alternators. and D.C. plant. Good wages | : electrical engineers where he could get experience in 
to competent men.—Applications to Labour Office, Ebbw Vale Steel, installation, phones, bells, &c. Chatfield, 52, Grantham Road, 
Iron & Coal Co.. Ltd.. Ebbw Vale, Mon. 3878 | Sleaford. Lincs. 8169 
ANTED. Wiremen. used to all general work, including motors, DVERTISER, diacharged soldier. aged 26, seeks junior position 
phones: only competent men need apply.—E. C. Goodfellow. Fs in estimating or sales department of firm of electrical 


903 U switchgear makers, London or 50 miles radius thereof; not afraid 
55 ——ů hof work or long hours. — 8929, ELEOTRIOAL REVIEW, 4, Ludgate 
\ \ J ANTED, Wiremen used to private plant work. only experi- Hill, London. 

enved men neod apply.— N. Pr. Marsh, Regent Street, — ERE уя | Емре п eI 
Rugby. 9008 DVERTISER requires position Junior Shift Engineer. Four 
years А.С. and D.C. central station experience, gas and steam 
QUNG Man required by manufacturing company, with tech. lant, Good testimonials,--9028, ELECTRICAL REVIEW, $, Ludgate 


— — — —— — — — —— - — 
a 


— — 


— 


: nical training and accustomed to tendering for electrical ill, London. 
lant.— Particulars of experience, age and salary expected, to 5841, 
LLEOTRIOAL REVIEW, (. Ludgate Hill, London, (Continued on nost page.) 
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SITUATIONS WANTED .— Continued. 


1 requires situation (age 30); 13 years in City 

wholesale house of electrical goods suppliers as salesman, 
buyer. enquiries, quotations, &c.; good technical knowledge.— 
8811, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER (32), did his bit twice; public school. Sound 

technical, practical, commercial, contracting experience, 

1515 position. —8820, ELEOTRICOAL REVIEW, 4, Ludgate Hill, 
ndon. 


A (38) desires responsible post. 18 years good all- 

round experience of electrical and mechanical engineering 
both at home and abroad. Excellent references. 9022, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


A^ electrio heating and cooking expert offers services to in- 

terested concern as Production Engineer, Designer or Sales 
Engineer. Advertiser has had exceptional experience in all 
branches.  Cor.idence respected. — 8852, ELECTRICAL REVIEW, 
4, 4, Ludgate Hil Hill, London. 


A Elettrica] and Mechanical Engineer desires charge of plant, 

steam, internal combustion engines, boilers, power, lighting, 
heaving, batteries. electric vehicles, lighting and starting sets. in or 
neat London.—9041, ELECTRICAL REVIEW, 4. Ludgate Hill, London. 


N expert Mould Maker for accumulator firms desires change. 
Wide experience. Able to take charge.—9003, ELECTRICAL 
REVIEW, REVIEW, 4, Ludgate Hill, London. 


СА RMATURE Winder, 10 years’ practical experience War Oftice, 

_ Admiralty aud traction work: could supervise: London 
or preferred.—A. 8.. 55, Dresden Road, Upper Holloway, 
. 19. 9039 


P. ees desires engagement ; showroom experience. some 

knowledge of installation work, good salesmanship ability. 
used to correspondenoe.—9038, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


Best Fitter desires change, maintenance, &c., preferred.— 
8818, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Sabicea — — 


ABLE Works Assistant Manager desires ИРЕР in similar 
capacity. 25 years experience. Fully acquainted with latest 
methods of manufacture of all types of rubber, paper, and bitumen 
cablea and accompanying industries ; also mechanical rubber goods 
and ebonite. Hume or abroad. —9004, ELECTRICAL REVIEW, 4, 
Ludgate Hill. London. 


— — — —— — — —— M M ðV——— — 


HIEF Electrician (30), newly returned from six years’ engage- 
ment abroad, desires position home or abroad; 14 years’ 
varied experience mining. railway, and industrial concerns, laying- 
out, supervising construction, taking charge maintenance and 
repair shops. Experienced steam, gas, oil engines, and all elec- 
trical plant and equipment; sound ideas, practical and technical: 
energetic. First-class references. — 9010, ELECTRICAL REVIEW, 

4, Ludgate Hill, London. 
— ———— HH 


HIEF Stoker Pensioner, R.N., 23 years’ У.С, record, used to 
stationary engines and high-pressure boilers, wants situation 
within three miles of Canterbury.—Arthur Champs, 5, Station 
Road, Sturry, Canterbury. 9009 


OLLIERY Electrical Engineer, first-class certificate Association 

of Mining Electrical Engineers, 10 years, installation, main- 

tenance and repair, all classes A.C. and D.C. generators, motors. air 

compressors, pumps, also both overhead and underground trans- 

mission systems, desires responsible position in works or factory, 

good references. North Country preferred.—5944, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


EMOBILISED N. c. О. Electrician (30), 44 years overseas with 

Mechanical Transport: 15 years electrical industry. Prac- 

tical experience in installations, lighting. power, bella ; traction 

(tramways), dry battery manufacture ; magnetos ; C.A.V. lighting 

sets; accumulators ; petrol engines. Willing to specialise. Desires 

position with good prospects.—8895, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


EMOBILISED Soldier wishes to take up apprenticeship with 
an electrical engineering firm (London district), Age 20.- 
8967, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Т)Еховтызкр Soldier (23), requires situation in power station, 

four years’ D.C. experience, mains, Diesel and steam, I.C. 8, 
student, good testimonials.— 8858, ELEOTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ISCHARGED Soldier desires position as Electrician : experi- 
enced with telephones. bells, lighting and wiring. — Culpin. 
2. Neild Road. Hayes. Middlesex. _ 5976 


Du (age 25) Associate Manchester College. of 
Technology. excellent electrical and mechanical training, 
expert on standardisation. switchgear and control, desires change. 
Position as inspecting engineer for cinema concern, or junior 
engineer on power station preferred. 8964, ELEOTRIVAL REVIEW, 
4. Ludgate Hill. London. 


RAUGHTSMAN (24), electrical and mechanical, D.C. design. 
9031. ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRIC Light and Meter Inspector (I.C.S. student) seeks a 
situation with a chance to advance. —8793, Eee 
REvIEW, 4, Ludgate Hill, London. 
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SITUATIONS WANTED.—Ceon&nwued. 


LECTRICAL and Mechanical Engineer, 20 years’ practical 
experience: estate or country-house plants, steam, gas, oil 
engines, pumps, motors, batteries, heating, lighting, telephones.— 
G. L., 227, Munster Road, London, S.W. 6. 8943 


LECTRICAL Artificer, just demobilised, four years’ active 

service Royal Navy, 20 years’ experience all branches, several 

years’ hotel and stage experience.— 8928, ELEOTRIOAL REVIEW, 
4. Ludgate Hill. London. 


LECTRICAL Engineer. French University degree. wants 
position as traveller. France or Italy.—J. Wardle, 23. Milton 
Road, ad, W. Hendon, London, N. W. 7. 8996 


LECTRICAL Engineer, I.C.S. student. three years' experience 
with D.C. н.т. Parsons turbines, Babcock-Wilcox boilers. 
Tudor batteries, requires position as J unior Engineer: good know- 
ledge of drawing. — 9020, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


LECTRICAL Engineer (28), good technical and practical 

training, extensive experience in construction, teating, A.C. 

and D.c. distribution. and maintaining installations. energetic 

organiser, seeks responsible position.—8!59, ELECTRICAL REVIEW, 
4. Ludgate Hill, London. | 


LECTRICAL ENGINEER (29), nine years’ experience technical 
college, works and sales, 44 years’ army (Captain), desires 
position as Representative or Estimator with supply company or 
manufacturers. іп or near London. Initiative, reliable, firat- class 
references.—8832, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer (34), 17 years’ heavy traction experience, 
erecting and running. desires change, home or abroad.— 
Z., Perivale," Roxborough Road, Harrow. 9043 


LECTRICIAN, 800 all- round, and Mate, e —24, 
Upton Road, Kingsland. 9007 


NLECTRICIAN wants maintenance job, 64 years’ navy and 
civilian experience. Good references.— 8830, ELECTRICAL 
REVIEW, 4. Ludgate Hill, London. 


LECTRICIAN. Fitter (27), demobilised Cpl. R. E., seven years’ 
pre-war experience in erecting and testing all classes D.C, 
machinery. Board of Education certificates in electrical engineer- 
ing. Army trade skilled permanent linesman. Any district. — 
8859, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NERGETIC Man (27) seeks post. 34 years’ electrical and 
mechanical training, practical experience in power station, 
country house lighting, private installations, estimating, office 
routine, fittings and accessories. Would represent firm opening new 
branch, invest £250.—-9023, ELECTRICAL REVIEW, 4, Ludgate Hill, . 
London. NS 
NGINEER- Electrician: charge engines, boilers, plants, 
batteries, lighting, Ko.: upkeep, maintenanoe.—9018, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


— — —— ——À — 


XPORT Trade or Electrical Contracting.— Technical and à com- 
mercial engineer of 20 years' experience, with personal 
knowledge of Australasian and Indian markets, seeks responsible 
Managerial post.—5507, ELECTRICAL REVIEW, 4, Ludgate Hill, 
Londoa. 


Y OOD all-round Electrical and Mechanical Engineer, wants 
situation, lift and lighting maintenance. repairs. Address 
“ Controlle,” 668, Harrow Road. W. 10. 8997 


OSPITAL, Institute, Laboratory, &c. —Electrician Instrument- 

maker, 17 years’ wide experience, well spoken, refined, 

requires quiet situation.— 8912, KLEOTRIOAL REVIEW, 4, Ludgate 
Hill, London. 


OINTER-Plumber, disengaged, used to all cables and systema, 
good all-round..- Jointer, 85. Newland, Northampton. 8966 


AINS Man, requires situation, jointing, plumbing and servioe 
work. Motors and meters, testing, &c.—8931, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 


AN seeks situation as engine and turbine driver, or take 
charge of plant. F. E., 130, Lewisham Road, Lewisham, 
S.E. 8970 


3 position required with good electrical house 
(West End preferred): good all- round commercial-technical 
experience, mainly with high-class West End trade, manufacturing, 
contracting, 15 years; age 34. 9027, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


ESPONSIBLE progressive post : extensive contracting experi- 
ence, management, estimating, specifications, supervision of 
installations, power, lighting, heating, telephones, line construction, 
&c. Good technical training, workshop and laboratory experience, 
also excellent technical experience small power wireless C. W. and 
telephony. Кееп energetic worker. 30.—Write Box 775. Willings, 
125. Strand, W.C. 2. 5813 


ITUATION wanted as Inspector; mag netos, components, 
material. practical.— 8950, KLEOTRIOAL REVIEW, 4, Ludgate 


Hill, London. 


' (Continued on neat vage.) 
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SITUATIONS WANTED.—Continued. 


TOREKEEPER or Warehouseman wants permanent appoint- 

ment, London or Provinces, 16 years’ experience motor, elec- 

trical accesories. During war storekeeper on munitons, card index 
&ystem.—5901, ELECTRICAL REVIEW, 4. Ladgate Hill. London. 


э Assistant Attendant requires appointment, two 
years’ experience, trained at Polytechnic, discharged soldier. 
O., 84. Harlesden Gardens. Harlesden. N.W. 8921 


WITOH BOARD Attendant desires change to gain experience. 
24 years D.C. routine. Living wage.— 8998, ELECTRICAL 
REVIEW, 4. Ludgate Hill, London. 


WITCHBOARD Attendant seeks re-engagement in generating 
station. North Country preferred ог London.—-*034, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


[7 IREMAN, E. T. U., demobilised, requires situation. 12 years’ 
pre-war references. Age 33. Married.—Offers to T. Cooke, 


50. York Street. Cambridge. 9006 
IREMAN, good all-round: London or suburbs.—H., 38, 
Distillery Road, Brentford. 9026 


үү IREMAN wants work, tubing or casing.—J. Harvey, 451, 
Guiuness Buildings, Pages Walk, Bermondsey. 9014 


IREMAN-Improver, good experience lighting, power, bells, 
—B. J. 8., 20, Clarence Road, West Green, Tottenham. 
9025 


ORKS Electrician, disengaged, desires position with scope 

for ability; 15 years’ practical experience installations- 
maintenance, used to control.—" A., 27, Payne Street, Dept, 
ford, S.E. 8965 


N. 15. 


PARTNERSHIPS. 


.M.LE.E. desires appointment with consulting engineers’, 
contractors’, or manufacturing business with view to taking 
financial interest in same. London or suburbs. Prospects of more 
importance than salary. Several years’ experience.—8884, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Engineer, demobilised, desires partnership or 

appointment ; commercial and technical. Finsbury certifi- 

cate. Electricity supply and works experience. Small capital 

available. Anywhere in England.—8981, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


NGINEER (R.E. officer, demobilised), desires active Partnership 

in electrical contracting business; small capital; or join 

ex- officer view starting business; London or suburbs pre kerred.— 
9087, BLEOTRIOAL HEVIEW, 4, Ludgate Hill, London. 


ALF-share in electrical contracting and wholesale factoring 

business in Central London district for £400. Value of 

stock over £1,000. Capable of big expansion.—Apply, in firat 
instance, to 8885, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


ARTNER wanted to join two others, £500 to £1,000 capital: 

for manufacture of electric wires and cables, also chiefly 

eicctric detonator fuses for collieries, Established business of 

collieries’ supplies. Sales certain. Capital only required for erection 

of machinery and sheds.—8992, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


AGENCIES. 


GLASGOW. 


LECTRICAL Engineers with good showroom and large ware- 
house are open to accept Agencies. Important connection 
amongst Shipbuilders, Collieries and Ironworks. f you desire to 
increase your trade in Scotland, communicate with— 
8916, ELEOTRIVAL REVIEW, 
4, Ludgate Hill, London, E.C. 4. 


POLAND. 


ERY well introduced firm. with several branches in Poland, 

having also office in this country, desires to represent good 

firms for motors, wire, cable, lamps, as well as of all kinds of 

urticles in the electro-technical branch, for the Polish Kingdom. 

Bank references. — 5971, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London, E.C. 4. 


ITALY. 


LECTRICAL ENGINEER, fully qualified, at present officer 

in the Italian Army wich Government appointment in 

London, expecting to be demobilised shortly and return to Italy, 

requires high-class Electrical Engineering Agency for the whole of 
Italy or for Southern Italy and Italian Islands. 


Write to 9011, ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C. 4. 


FIRM of Electrical Engineers of 10 years’ standing 1n a large 
manufacturing district in the Midlands would consider 
taking up the Sale (as Agents or otherwise) of a good make of 
А.С. Motors and Switchgear. — 8989, ELECTRICAL REVIEW, 4, 


| Ludgate Hill, London. 
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AGENCIES.— Continued. 


ELGIUM.—Experienced Electrical Engineer with high refer- 
ences wishes to represent British firms for every kind of elec- 

tric lighting and heating appliances, also electrical specialities, &c. 
—Apply to G. Boyazis, 472, Chaussee de Waterloo, Bruxelles, 
Belgium. 8804 


ONSULTING Electrical Engineer, A.M.I.E.E., with influential 
connection in the Manchester and Liverpool districte, desires 
exclusive Agencies from progressive manufacturers whose repre- 
sentation needs technical ability and wide experience.— 88765, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NGINEER, travelling Lancashire, &c., is open to represent a 

firm that can undertake the manufacture of large quantities 

of Cinematograph Carbons.— 8713, ELEOTRIOAL REVIEW, 4, Ludgate 
Hill, London. 


NVALIDED Officer seeks sole Agencies for dynamoe, motors, 
accumulators, accessories, switchgear. Replies are invited from 
firms only who will "play the game," and not from those who 
expect something for nothing.— 9042, BLEOTRIOAL REVIEW, 4, 
Ludgate Hill, London. 


FOR SALE. 


MINISTRY OF MUNITIONS. 


Note.— For Detailed List of ali Surplus Government Property for 
sale, apply at the nearest Bookstall or to the Director of 
Publicity, Ministry of Munitions, Whitehall. Place, S.W. 1, 
fur Surplus," Price 3d. 


MAGNETOS FOR SALE 8Y TENDER. 


А Mee are invited for the purchase, as & whole or in part, of 
the under-noted Magnetos :— 


400 Remy, with coils, 4-cylinder, Type P4. 
200 Berling, single-cylinder, Type N11. 
100 Dixie, 6-cylinder, Ty pe 60. 
100 Dixie, 4-cylinder, Type 80, Aero. 

20 Swiss, 4-cylinder, Type D4F. 


Tenders to be made on official form, and lodged not later than 
10 a.m. on 18th JULY, 1919. 

Samples of the above can be seen at the Agricultural Hall, 
Islington, N, also at Room 200Е., Caxton House, Tothill Street, 
Westminster, London, S.W. 1. 

Applications for Tender Forms to be made to the CONTROLLER, 
D.B.3.4., Caxton House, Westminster, S.W. I. 5864 


DISPOSAL BOARD, 


THE 
MINISTRY OF MUNITIONS. 


FOR SALE BY PUBLIC TENDER. 


HYDRAULIC PLANT AT CLEVELAND STEEL WORKS, 
SOUTH BANK, YORKSHIRE. 


HREE Hydraulic, Presses up to 300 tons. 
4 Hydraulic Accumulators. 

4 Three Throw Pumps for above. 

Air Vessels, Shock Absorbers, High and 
Piping, Valves, High Lift Turbine Pump, &c. 

Four 105-H.r. 2,400-volt three-phase 60 Cycles 690 R. P.. Slip 
Ring Motors and Starters. 

One Switchboard and High Tension Equipment complete. 

One 34-u.r. 440 volts three-phase 60 cycle squirrel cage 
Motor and Starter. 

Tenders close on JULY 28th, 1919. 

For detailed list, Tender Forms and Permit to View apply 
to CONTROLLER, Plant and Machinery Section, Charing Cross 
Embankment Buildings, W.C.2. 5785 


Low Pressure, 


MOTORS. 


OR SALE, 23-H.P., 500 volts, 39 amps., D.c. Motor by Laurence, 
Scott, 540 revs., compound wound and fitted with interpoles, 
automatic starting and reversing switchgear, magnetic brake, 
extended shaft and outer bearing. Excellent condition. Also 
nearly new 22-H. P., D.C. Aston Motor, 500 volts, 450 R.P.M., 
compound wound with interpoles, protected type, on sliding base 
with belt pulley 17 ins. dia. and 16 ins. face, complete with main 
Bwitch and starter. 


JOSEPH PUGSLEY & SONS, LTD, 
Catt ybrook Iron Works, Lawrence Hill, Bristol. 


( Continued on nowt page.) 
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FOR SALE.— Continued. 


MACHINERY FOR SALE. 


TURBO-GENERATORS, D.C. AND A.C, 


One 1,000-kw. B.T.H., 440 volts, 50 period, three-phase, with 
condensing plant complete. 

Two 1,000-Kw. Belliss-Lancashire, 6,600 volts, 50 period, three- 
phase, with condensers, 

One 500-Kw. Parsons, 460/530 volts, р.с., with condenser. 

Опе 10-Kw., 110/140 volta, De Laval, shunt wound, Greenwood 
and Batley's make. 


GENERATING SETS, D.C. AND А.С, 


One 500-Kw. Belliss-B.T.H., 220 volts. 

One 500-Kw. Bellias-Dick, Kerr, 460/550 volta. 

Two 256-Kw. Belliss-Siemens, 460/500 volts. 

One 200-Kw. Browett-Clayton, 440 volts, 50 period, three-phase. 
Опе 165-x w. Allen, 220/230 volta. 

Two 150-kw. Belliss-Siemens, 110 volts. 


MOTORS, A.C. AND D.C. 


One 150-H.P. Crompton, 25 period, three-phase, slip-ring, 
1,200 revs. 

One 50-н.р. A.E.G., 500 volts, 50 period, three-phase, alip-ring, 
975 revs. 

Two 60-H.P. B T.H., 400 volts, 50 period, three-phase, slip-ring, 
960 revs. 

Six 20-H.P. B.T.H., 400 volts, 50 period, three-phase, squirrel- 
cage, 720 reve. 

One 25-H.P. Mather-Platt, 500 volts, 50 period, three-phase, slip- 
ring, 720 revs. 

One 30-H.P. Phoenix, with Interpoles, compound wound, 220 volta, 
150 revs. 

One 10-f. P. E. C. C., with Interpoles, compound wound, 220 volts, 
550 revs. 

One 10-н.р. Verity's, with Interpoles, compound wound, 220 volta, 
1,050 revs. 

One 7{-н.р. B.T.H., compound wound, 720/750 revs,, 220 volta. 

One 8°6-H.P. B.T.H., compound with interpoles, 220 volta, 450 reve. 

One 3-H P. Siemens, shunt wound, 220 volta, 1,400 revs. 

One 2-H P. Siemens, shunt-wound, 220 volts, 1,470 revs. 


GENERATORS. 

One Siemens, 135 volts, 200 amps., 950 revs, Massive bi-polar 
three-bearing machine. 

All the above are ready for immediate inspection and despatch. 
The motors are complete with starters and pulleys, and in most 
cases slide rails. 

Apply FRANK GILMAN, 9, Westfield Road, Birmingham. 
Telegraphic Addrees : Telephone: 
Rother wood, Birmingham.“ 1081 Edgbaston. 2128 


SALE BY PRIVATE TENDER. 


OMPLETE Alternating Current Generating Plant, consist- 
ing of :— 

One 525-B H.P. and two 300-H.P. Carels Three-Cylinder Diesel Oil 
Engines. with Reavell Compressors ; 

Direct coupled to 

Two 218-K W. and one 325-Kw. Dick, Kerr two-phase, 2000- volt. 
50-period Alternators, with direct-coupled exciters. 

Complete Auxiliary Gear. consisting of Reavell four-stage Com- 
pressor, driven by direct-coupled. 2000-volt, two-phase, 100-H.P. 
induction Motor: Marble Switchboard, with mechanical 
remote control for three generator and two feeder panels, with 
the usual measuring and synchronising gear; motor-driven 
water-circulating and fuel-oil Pamps: Heenan & Froude 
Water-Cooling Plant for 7000 gallons per hour: Cooling Water 
and Fuel-Oil Tanks: Fuel-Oil Storage Tanks of 90 tons 
capacity. and a quantity of new and second-hand spare parts. 

Also one 20-ton Engine Room Crane, 47 ft. span, with hand traverse 
and electric hoist; and one 15-ton ditto, hand traverse and 
hoist, 37 ft. 6 in. span. 


The whole is in good running order, and adjusted to run on 
either tar or crude oil. 

The Plant may be inspected by prospective purchasers by 
appointment. 

Offers will be considered for the whole or part of above plant. 


THE DAIMLER CO.. LTD.. 
Daimler Works. 
Coventry. 5855 


FORCED DRAUGHT FAN. 


OR Sale. a Davidson 20” “Sirocco” Fan. direct coupled to a 
74-H.P. Verity's " Aston” shunt-wound Motor; also Aston 
Starter and Shunt Regulator for same. 

The above is in good condition, and suitable for 460 volts D C.. 
and a speed variation of 850 to 1200 R.P.M. and will give an out- 
put of from 6300 cubic feet of air per minute, at 11“ w.G. to 
9,900 cubic feet per minute, at 23“ w. G. (at 1030 R. P. M.). 


The above is in good working condition, and can be inspected at 
any time by appointment. Further particulars may be obtained 
from — 

R. B. LEACH, 
Borough Electrical Kngineer, 
Loughborough. 5857 


FOR SALE.— Continued. 


FOR SALE. 


OMPOUND-wound Bi-polar Dynamo, 220 volts, 450 
amps., 550 revs., by Scott & Mountain. 

Vertical Compound Engine 8" and 15” cyls., 10" stroke, 
by the Brush Co. 

Compound Horizontal Tandem Engine, 10" and 18" cyls., 
32" stroke, by Hornsby & Co. 

Vertical Compound Steam Vacuum Pump, 6" and 12" 
steam oyls., 17“ air cyls., 8“ stroke, capacity about 
1000 cu. ft. 

Horizontal Air Compressor, 14" cyls., 14" stroke, by the 
Chicago Pneumatic Tool Co. 

Nine 9" Parting-off Machines, by J. Butler & Co. 

No. 3 Four-spindle " Acme” Automatic Screw Machine, 
for $” bars. | 

30" swing Vertical Boring Mill, table 2’ 4" dia., by Brown 
and Sharp. 

Six 21" swing Gisholt Combination Capstan Lathes. 

Six 13" swing Gisholt Combination Capstan Lathes. 


ATALOGUE of Stock MACHINERY. 32-8000 LOTS. 
Free on Application, Inspection invited. 


THOS. W. WARD, LTD., ALBION WORKS, 
Tel.: Forward, Sheffield.” SHEFFIELD. 


К. Н. LONGBOTHAM а co., LTD., ! 
41, Station Road. Doncaster ; and at Milburn House, Newoastle-on- 


Tyne. 
Tel { 46 Doncaster. Telegrams : 
1867 Newcastle. „Machinery, Doncaster.” 


FOR SALE. 


NE 1500-Kw. Turbo-Alternator, 2000/2200 volta, 
50 periods, two-phase, speed about 1500 R.P.M., 
by C. A. Parsons. 

One Willans-Parsons Steam Turbo Set, 1200 Kw., with 
Alternator, 1200 R. P. u., 200 lbs. to sq. in., 11,000 
volts, three-phase, complete with exciter; also con- 
densing plant, &с. 

One 2000-H.P., Belliss, triple-expansion Engine ; cycles: 
22" and 35" and 65" x 30" stroke. Very excellent lot. 

One 500-KW. triple-expansion Engine, by Browett and 
Lindley, H. v. cyl. 174", I. r. 26", L.P. 35” x 14" stroke. 


One 150-Kw. Set, Reavell compound engine, 270 B. H. P., 
cyls. 20" dia. x 10" stroke, generator D.C., 460/500 volta. 
Three Hopkinson Electrical Coel Cutting Machinee, 30 
H.P., 440/500 volts. 5271 


MOTORS FOR SALE. 


-H.P., 6-pole, 460 v., D.c. (Electromotors). 
2 5 10-H. P., 530 v., D.C. (B. T. H.). 
7-H. P., 480 v., D.C. (Vickers). 
4-H. P., 400 v., D. C. (G. E. C.). 
2-H. P., 480 v., D.C. (Cutting). 
2-H. P., 230 V., D.O. n 
Six 3-H. P., 100 v., D.C. (Siemens). 
13. fl. P., 415 v., 50 ~ 3- phase. 
6-H. P., 200 v., 90 ~ single-phase. 
Three 1-H. P., 100 v., 50 ~ single-phase. 
Two 1-H. P., 220 v., 50 ~ 3-phase. 
Motor Generator (Vickers), 480 v. D.C. ingoing, 60 v., 70 amps. 
output, complete with Starter, &c. 
Generator (compound) 100 v., 180 amps. 
12-H.P., 400 v., D.C. Motor, coupled direct to Sturtevant Blower. 
4-H.P., 400 v., D.C. Motor, coupled direct to a Gwynne Centri- 
fugal Pump, 2-in. outlet, complete with piping, &c. 
All the above can be inspected at our premises, also a large 
quantity of machinery and gear suitable for every trade. Personal 


visit preferred. 
PAMINGTON'S, 
15, 16, 34 & 35, Clerkenwell Green, 


"Phone Hol. 4505. London, E.C. 1. 9002 


ELECTRIC MOTORS. 


Three 3 B.H.P., 950 R.P.M. One 2 B.H.P., 1.400 R. P. M. 
Three 2} , 1,100 „ Two 10 „ 950 „ 
Fi ve 5 B. H. P., 950 R. P. M. 
The above motors are 400 volts, 3- phase, 50-period. Ellison's 
oil-immersed starter with above.—E. PEARSON & Sons, LTD., 
Electrical Engineers, Farsley, Leeds. 8977 


LIGHTING SETS. 


OR SALE, two 12:5 Kw. Lighting Seta consisting of high-speed 
Marshall vertical steam engines, coupled direct to Crocker, 
Wheeler 8-pole dynamos, 145 volta, 90 amps., 275 revs.; very high- 
class sets, ex-country house. 
JOSEPH PUGSLEY & SONS, LTD., 
Cattybrook Iron Works, Lawrence Hill, Bristol. 5867 


( Continued on nowt page.) 
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FOR SALE.—Continuea. 


a--————'J A—————————,—'ÉÁMÁMÁMÁÁMÁMMMMBMEEMEE 
D.C. AND A.C. MOTORS. 


D.C. MOTORS IN STOCK. 


H.P. VOLTS. R. P. M. TYPE, MAKERS. 
45 440 860 Shunt intplr. Brit. Westinghouse Co., Ltd. 
20 440 700 Comp. intplr. Do. do. do. 
20 460 1250 Shunt intplr. The Electric Con. Co. 
20 460 1180 Shunt wound. The General Electric Co. 
13 420 1000 Shunt intplr. Mather & Platt Ltd. 
12 200/210 950 Shunt wound. The Lancs. Dynamo, Ltd. 
10 200 800 Comp. wound. Cutting Bros. 
5 460 1200 Shunt wound. Wright & Wood, Ltd. 
5 230 1550 Do. do. The General Electric Co. 
4} 220 1000 Do do. Siemens Bros. 


3 230 1375/1400 Do. do. 


Wright & Wood, Ltd. 
8 200 1250 Do. do. 


The Deihl Elec. Co. 


A.C. MOTORS IN STOCK. 


H.P. VOLTS. PERIODS. R.P.M. PHASE. TYPE. MAKERS. 
50 400/440 50 750 Three.  Slip-ring. Siemens Bros. 
12 420 50 960 Do. Do. G.E.C. 
10 420 50 1000 Do. Do. Prush Elec. Co. 
110 400 50 1440 Do. Squirrel cage. Howells & Co. 
71 400 50 1440 Do. Do. do. 
b 100 80 Single. Squirrel cage. Richard and 
[ Rhodes. 
5 420 50 1430 Three. Wright & Wood. 
3 420 50 1450 Do. Squirrel cage. Do. do. 
13 200 50 1000 Do. Howells & Co. 


One 45-в.н.р. National Gas Engine, two flywheels, tube ignition, 
balanced crank, self-starter, complete with oil splash guard, air 
box, silencer, gas bag, three cooling tanks, hand rails and pipes. 

One Newton Dynamo, 125 amps., 220 volts, compound wound, 
carbon brushes, complete with amp.-meter, voltmeter, belt pulley 
and slide rails. 

One 12-в.н.р. National Gas Engine, two flywheels, tube ignition, 
complete with air box, gas bag, silencer, two cooling tanks, hand- 
rails and pipes. 

One Newton Dynamo, 35 amps., 220 volts, compound wound, 
carbon brushes, complete with amp.-meter, belt pulley and slide rails. 

The above can be purchased separate or complete. | 


YARNALL & CO., 
Cornwall Street Ironworks, 

Openshaw, 
Manchester. 

Telegrams : “ Yarnall, Openshaw.” 


Telephone : Openshaw 23. 5718 
FOR SALE BY TENDER. 
LECTRIC GENERATING PLANT OF SUB-STATION, oon- 


sisting :— 
Three Hornsby Water-tube Boilers, rated 10,000 lbs. steam per 
hour: insured for 160 lbs. pressure: only worked four 


years. 
Three Boiler Feed Pumps. with fittings. 
One 250-Kw. Belliss апа Morcom compound Engine, direct- 
coupled generator, 2850/3000 volts, 50 periods. 
Three 200-Kw. ditto. | 
One 125-K w. ditto. 
The whole of steam, exhaust and drain pipes and valves. 
5-ton Overhead Travelling Crane, 33 ft. space. 
The above plant is ready for immediate shipment, and can be 
seen fixed as left off work, and will be sold in one or more lots. 
Tenders to be in by 10 a. m., JULY 29th. 
Further particulars and orders to view, apply 


HUBBARD, SON & EVE 


Solicitors, 


7. Queen Street, Е.С. 4. 5902 
— ——————— Ао 
URBAN DISTRICT COUNCIL OF FELIXSTOWE AND WALTON. 


, 


oo are invited for the purchase of the following, which. 


can be viewed by appointment at Felixstowe :— 


Two. O.E. size, horizontal Stockport Gas Engines, piston 12", 
dia. 18" stroke; each fitted with two extra heavy fly- 
wheels, sensitive governor. electric and tube ignition ; speed 
210 R. P. u. 

Two 4-pole, shunt-wound, Generators. 20 KW. each, speed about 
900 R. P. M., 200/220 volts, with slide rails. 


Tenders should be addressed to the CLERK TO THE URBAN 
DISTRICT COUNCIL at the Town Hall. Felixstowe. The machines 
will be dismantled by the staff of the generating station, and 
delivery will be given on the generating atation site. 

The Council do not bind themselves to accept the highest or 
any tender. 0676 


GENERATING SET FOR SALE. 


О*Е 300-KW. Belliss Engine, No. 4188, coupled to E.C.C, 
Generator, 460 volts, 380 r.p.m., 6-pole. 
New 1909 and little used. 


Apply R. WALKER, 


2, Oswald Street, Glasgow. 5819 


[July 11, 1919. 


FOR SALE.—Continued. 


MOTORS AND GEARS, eto. 


OR IMMEDIATE DELIVERY. New. 
D.C. 400 to 460-volt. 
2, 15. 16, 18, 30, 35-8.Р. 
Ditto, 110-v. 
1/4, 1.5, 2, 3.5, 15-H. P. 
110-v. Generators, 30 and 165 amps. 
200 to 250-volt Motors. 
.6, .8, 1.5, 20-H.P. 
A.C, single-phase. 
200-volt, 50 periods. 
5. 3.5, 2.5, 4, 5-H.P. 
A. C. 2-phase, 200-v., 50 periods. 
2, б, 6, 10, 15, 18. 25, 30-H. p. Short - cirouited Rotor 
and Slip Rings. 
А.С. 3-phase, 220 and 440- v., 50 periods. 
5, 10, 15, 27, 30, 35-H.P. Short -oirouited Rotor and 
Slip Rings. 


| FULLY GUARANTEED. 


Three sets of three-throw Pumps, 6 x 8, Gun Metal Fittings, 
Belt or Motor-Driven. 
10 miles, 1/18, 600 megs. Cable. 


6 „ 3/23 ано. 

з „ 3/90 ditto. 

2 ^ 7/20 ditto. 

1 „ 7/18 ditto. 

1 „ 7/14 ditto. 
1/2 „ẽ 19/14 ай. 

12 „ 37/14 ditto. 

15 gross 70/40 Workshop Flex. 
10 „ 35/40 ditto. 

12 , 70/40 Twisted Flex. 
14 „ 35/40 ditto. 


D.P. Disboard teak and ironclad Case. 
D.P. and T.P. ironclad Switch and Fuse. 


All the above are concrete and sound, British manufacture, fully 
guaranteed. 
Your favours please. 
ROBUST MACHINERY, 


63, Bradford St., Walsall. 5710 


HIGH-CLASS LANCASHIRE BOILERS. 


OQ Butt Rivetted Lancashire Boiler, by Yates & Thom. 

30' long by 8' 6" diameter. Not done 10 years' work. 

Equipped with set of mountings and fittings and insured at 
160 lbs. pressure. ! 

Two High-pressure Lancashire Boilers, made by Tetlow Bros., 
Oldham. 30!long by 8' diameter, with set of mountings 
and fittings. Insured at 200 lbs. pressure. 

Four Lancashire Boilers, made by Galloways, Ltd., 28' long 
by 7' 6" diameter, with butt-rivetted shells, and set of 
mountings and fittings, for 80/90 lbs. pressure. 


THOMAS MITCHELL & SONS, LTD., 
| Edgar Street, Bolton. 
Telegrams: “Realize.” Telephone: 302. 5600 
LLL a л: 


D.C. AND A.C. MOTORS. 
D.C. MOTORS IN STOCK. 

H.P. Volta. R.P.M. Type. Maker. 

25 200 750 Comp. Greenwood & Batley. 
40 440/480 550 Shunt Intple. J. P. Hall. 
A. C. MOTORS IN STOCK. 

H.P. Volts. Periods. Syn. R. P. M. Phase. Type. Maker. 
10 200 50 1500 3 Slip-ring. Fuller. 
26 200 50 760 1 И E. & D. Co. 
50 210 85 1000 1 - Swedish. 


All machines with pulleys and starters. 


BURDETTE & CO., LTD.. 
Electrical Engineers, 
5/7, Pocock Street, 
Blackfriars, S.E. 1. 


Phone: Hop 3953. 5871 


COLOURED LACQUER FOR ELECTRIC LAMPS. 
BX. Amber, Red, 7s. Od. per Pint. 


Frosting Lacquer... 68. 6d. 
Е. J. HASTINGS. 
57. Albert Road. Aston, Birmingham. 
8986 


GENERATING SET. 


A FINE 70-kw. Generating Set, comprising Two-crank enclosed 
high-speed Compound Engine, by Ruston, Proctor & Co., Ltd. 
Direct coupled to D.C. Generator, 230 volts, 300 amps., 450 r.p.m. 
Mounted on self-contained bedplate. A first-class set, in stock ready 
for delivery. 
THOMAS MITCHELL & SONS, LTD., Edgar Street, Bolton. 


Telegrams: * Realize.” Telephone: 302. 5612 


(Continued on next page.) 
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FOR SALE.—Continued. 


ELECTRICAL MACHINERY FOR DISPOSAL. 


S &o.—One 350-Kw. Marble Panel, consisting of 

1,200-ampere, three-phase, oil-immersed switch, three-way 
meter switch, contactor, and auto-current cut-out, fuse holders, &0. 

Hartman & Braun type volt and ammeter for 250-volt, and 1,200- 
ampere respectively, watt-meter, three-phase reading to million 
B.O.T. units, Exciter panel rheostat and current rheostat, com- 
plete with shunts and instrument transformers. Price £140. 

One p.c. marble panel, 5 р.р. switches and fuses, £10 10s. 

One р.с. enamelled slate panel, and 2 р.р. main switches. 

Weston volt and ammeter for 250 volta, 3,000 amperes, £40. 

Nine 60 to 150-ampere triple-pole switch fuse panels with 
ammeters, totally enclosed, fool-proof. From £7 10s. to £9 10s, 


One 450-Kw. D.C. switchboard, consisting of three panels; two 
main automatio switches for 3,000 amperes; two D.P. main 
switches for 3,000 amperes; two D.P. main switches for 3,000 
amperes ; two D.P. main switches for 400 amperes; voltmeters to 
300 volta ; ammeters to 3,000, by Weston. Price £150, or will sell 
separately. 

Eleven 3,000-volt, 100-ampere, three-phase oil-immersed trip 
switches, each fitted with two overload trips, and arranged for 
switchboard mounting. £10 each. 

Twelve 3,000-volt, three-phase oil switches. £4 to £6 each. 

A number of ampere and voltmeters of varying am from 
40 to 600, voltage from 15 to 300. Prices from 12s. to 30s. each. 

Static ground detectors ; electricity meters. From £3 each. 

Large D.P. switches, disconnecting boxes, junction boxes, slate 
and marble panels, 


Please send us your enquiries. 


JOHN F. WAKE, 
Darlington. 4828 


SECOND-HAND ELECTRIC MGTORS. 


VER 500 IN STOCK 
AT OUR WORKS. 


CONTINUOUS CURRENT MACHINEs. 


Voltages ranging from 100 to 
500 in First-Class Condition. 
ALL GUARANTEED. 


THE VICTORIA ELECTRIC PLANT СО, 
Spenser Street, Victoria Street, 
Westminster, 8.W. 
Telephone: Victoria 4026. 


Telegrams: " Vicminster, Sowest, London.” 
5882 


ELECTRIC GENERATING SET. 


2 3 KW., 250-volt, compound Dynamo, direct coupled to two- 
4 cylinder paratlin engine with petrol starting. speed 900 
R.P.M., with radiator and fan cooling; also switchboard. All 
mounted as a self-contained unit. 


In use for four months only, driving electric drills. In fine 
running order. Overhaul just completed. À 
Send for further particulars. 
FYFE, WILSON & CO, 
133, West Campbell Street, 
Glasgow. 5780) 
SETS. 


TWO ZOELLY-SIEMENS TURBO 


OMPLETE WITH CONDENSING PLANT. 
First-class condition. Normal steam consumption. 
Nominal rating 400 Kw., three-phase, 500 volta, 
50 periods, 3, 000 revs. 
Capable of 600 Kw. continuously. 
May be seen on full load. 


R. 8. GREENHALGH, Consulting Engineer, Atherton. 5619 


IN THE MATTER OF THOMPSON & GINGELL, LTD. 
Engineers and Manufacturers. 
61, CHBAPSIDB, LONDON, E. C. 


ENDERS are invited for a large quantity of Electrical Acces- 
sories, consisting of Cable, Brackets, Switches, Holders, Bell 
Wire, Lamp Adapters, &c., хс. 
For forms of tender and further particulars, apply to Receiver 
and Manager, Э 
Мв. JOSEPH STEVENSON, F. S.A. A., 
Guildhall Annexe, 23, King Street, London, E.C. 2. 5851 


FOR SALE. 


BOUT 40 Arc Lamps, including 10 Excello Lampe ; most of 
these in good condition. Also a quantity of solid and metal- 
cored Carbons. 


Fall particulars can be obtained from, and all offers sent to, the 
ELECTRICAL ENGINEER, Electricity Works, Kettering. 5795 
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FOR SALE.—Obvniinued. 


FOR SALE. 


] 6 EE 220-volt, slow-speed Holmes Motor, semi-enclosed, 
6-pole, compound wound, 350 reva. 

Electric Saw Bench, with 84-H.P., 460-volt, D.C. enelosed Motor, 
&c., to take 20" saws. 

48-KW., 120-volt, 4-pole, shunt-wound Generator, 3-bearing type, 
with alide rails. 

800-amp., 70-volt, bi-polar, compound-wound Dynamo, by Holmes, 

900, perfect order. 

4-Н.Р., 110-volt, compound-wound Motor, by Holmes, slow speed, 

300 revs.— DRUMMOND & Co., Middlesbrough. 5121 


GENERATING SETS FOR SALE. 


WO modern 300 kw., 230 volta, D.C. high speed 
enclosed compound Sets, with Switchboard, &c. 
At present working, but available immediately if 
required. 
Address 
i 5421, ELEOTRIOAL REVIEW, 


4, Ludgate Hill, London, E.C. 4. 


MACHINERY FOR SALE. 
TWO 44-H.P., 440 volts, three-phase, 40 periods, 775 r.p.m. 


One 52 ^ 99 99 99 „ 
Three 60 99 99 43 99 ,» 
With Ellison Starters, almost new, and cheap. 
R. WALKER, 
2, Oswald Street, Glasgow. 5812 
FOR SALE. 


UANTITY of common quality Cable, different sizes, suitable 
for illuminations ; 20,000 carbon filament Lampe, various 
voltages and bulbs, B.C., E. S., S. B. C., and S. E. S.; caps, holders, 
switches, insulating tubes. and cleats. Shunt Dynamo, 80 volta, 
240 amps. ; two ditto, 220/250 volta, 41 amps. ; and others. 
PERCY HUDDLESTON & Co., 72, Finsbury Pavement, E.C.2. 5804 


RE LA a ur Hb RE ES 


ACHINES always available for Sale or hire. 
ARMATURES and FIELD COILS 
rewound or repaired without delay. 


"Phone : MACDONALD, SYER & OO., LTD., 
5773 Holborn. 295, Gray's Inn Road, W.O. 1. 8485 


STOCK MOTORS FOR SALE OR HIRE (all D.C.) 
WO 25 H.P., Cutting, 460 volts, 1100 R.P.M.; 18 H.P., G. E. C., 
460 volte, 1000 R.P.M.; 11 H.P., Crompton, 230 volta, 
1275 R. P. M.; 15 Н.Р Cutting, 440 volts, 1000 B. P. M.; 15 H. P., Higgs, 
230 volts, 1150 R. P. u.; 17 H. P., Bruce Peebles, 400 volta, 1000 R. P. M.; 
124 E. P., E. C. C., 220 volts, 1000 R. P. M.; 6 H.P., Royce, 200 volta, 
600 R. P. M., and 50 smaller D.C. and A. C. Motors. 


E. P. ALLAM X CO., 107/109, Gray's Inn Road, W. C. 1. 3647 


MOTOR FOR SALE. 


NE 3-phase 50-cycle 210-volt 120-B.H.P. slip-ring Motor, with 
brush lifting and short circuiting device, pulley and slide 
rails entirely new and fully guaranteed. Ready for immediate 
delivery in England. \ 
MATERIEL ELECTRIQUE, 
Sainte-Adresse, Havre, France. 5815 


CUNHINGHAW’S REGISTER. 


REGISTER OF MOTORS. &c., for sale and wanted. 
Send particulars of YOUR NEEDS (as а buyer or 
seller), MOTORS rewound and repaired. 


71, Edgware Road, 


"Phone : Padd, 5173, London, W. 3. 


ELECTRIC MOTORS FOR SALE. 


OM 5 .. to 45 E.., with Starters complete, D.C., manu- 
factured by the British Thomson-Houston Co. and Messrs. 
Rhodes, Doncaster. 
JOHN CLAES, DEVIS & CO., LTD., 


80, Thomas Street, E. 14. 5457 


CARBON FILAMENT LAMPS. 
1 7 00 —starting from 55 to 250 volta —of assorted candle- 
9 power. Forward your requirements, stating 
plainly quantity required, voltage and candle-power. 
Also in stock, 80,000 Metal Filament Lamps, all voltages and 
candle-power. Deliveries carriage paid. Grams: Exact, Leeds. 
J. BROWN, Manufacturers’ Direct Agent, 
19, Upper Mill Hill, Leeds, Yorks. 8846 


(Continued on nest page.) 
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FOR SALE.—Continued. 


RUCE PEEBLES Balancer, consisting of two 115-Kw., 250-volt, 

450 R.P.M. machines, coupled together on two-part bedplate. 

Each machine has two bearings, and they could be used separately 
as motors or generators. 


THE PRNIX ELECTRICAL Co., 32/36, Broomielaw, Glasgow. 5565 


GENERATING SET. 


OR Immediate Sale and Delivery: 300-H.P. Generating Set, by 

Reavell; Three-crank Compound High-speed Enclosed 

Engine, conpled direct to Gpnerator by Brown, Boveri & Co., 190 
volts, 375 revs. Іо first-class condition ; can be seen running. 


JOSEPH PUGSLEY & SONS, LTD., 
Cattybrook Iron Works, Lawrence Hill, Bristol. 5869 


FOR SALE. 


Complete Blectric Light installation suitable for Lighting 
a Country House. 


ONSISTING of one 25-H. P. and one 12-H.P. Crossley Gas 
Engines, with dynamos, switchboard, battery and all 
accessories ; the whole in excellent working condition. 
Can be seen running at 4, Brick Street, Park Lane, London, W., 
by application to W. J. ANDREW, Engineer-in-Charge. 8908 


FOR SALE. 


EVERAL 50-В.Н.Р. Squirrel-Cage Motors, by Messrs. Mavor and 
Coulson, Ltd., 710 r.p.m., three-phase, 25 periods, 400/440 
volta; belt pulleys, 15" by 10“; slide rails. 
Oil-immersed Auto-Starters, by Westinghouse. 
Oil-immersed Circuit Breakers, with three overload coils. 
For immediate delivery. 
5809, ELECTRICAL REVIEW, 4, Ludgate Hill, London, Е.С. 4. 


FOR SALE. 


4. 00 230-volt, 100-c.P., Osram, 1-watt, new Lamps; 800 

230-volt, 200-watt, )-watt Dala Lamps, new ; four 
J сое Electric Ovens, 230 volta; Four Electric Fish Fryera, 
230 volta. Also large quantity of Ellison's oil-immersed Starters 
aod Switches, with two overloads and one no-volt release.— E. 
PEABSON & Sons, LTD., Farsley, Leeds. 8978 


ELECTRIO LIGHT ENGINE AND BATTERIES. 

YNAMO.—Thos. Parker, Wolverhampton, No. 4718, 3 size, 
50 volta, 25 amps., 930 revs. 

Gas Engine.—Tangye, Birmingham, No. 8415 B, 8-H.P., magnetic 

ignition, cooling tank, piping, silencer, gas regulator and valves. 
Storage Cells.—Type S. H., 7-plate cells, E. P. S. Co., 45 complete 

cells, 10 sets plates, six sets odd plates. 

CADBURY Bros., LTD., Bournville, Birmingham. 5831 


D.C. AND A.C. MOTORS. 


8, 5, 74 and 10-H.P. Motors, ready for delivery, either D.c. 
or A. C. Let us have your enquiries, 


S. Н. HAMMETT & CO., 
olo C. F. Twigg, 
26, Corporation Street, 
Tel. : 2531 City. Manchester. 8990 


SUCTION GAS PLANTS. 


OR Sale, two complete Suction Gas Generating Planta, 230 volta, 

35 KW., D.C., by Phonix, belt driven by National 40/45- B.H.P. 

engine, complete with panels, tanks, &c. Опе 250-K.v.A., 440 volts, 

3-phase, 50 cycles, with exciter and panel, by Westinghouse, new 

1907, Both the above can be seen running by appointment and 
will be at liberty in October. Offers wanted. 


8999, ELECTRICAL REVIEW 4, Ludgate Hill, London, Е.С. 4. 


Cheap prepaid Advertisements are inserted under this heading. 
TRADE RATES ON APPLICATION. 


Box Number and ELECTRICAL REVIEW address count as seven words. 


DIRECT-Current Interpole Motor, 15 H.P., 220 volta, 930 revo- 
lutions, by Verity; nearly as new ; immediate delivery.— 
8837, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RC Lamp Carbons.—Odd lots at very low prices to clear.— 
8947, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OMBINED Bridge and Ohmmeter Set; Ferranti Wattmeter ; 
Paul Harris Slide Wire ; Engine Indicator ; Copper Radiator, 
three-lamp.—9032, ELECTRICAL REVIEW, 4, Ludgate Hill, London 


OMBINED Voltmeter and Testing Set; Desk Fan, 110 volta, 
35s. ; powerful portable Electric Drill, 110 volta ; two smaller 
do., 200/250 volts.—26, Brewer Street, Woolwich, S. E. 18. 8877 


OMPLETE 100-volt Plant, consisting 15-H.P. Fielding & Platt 
gas engine: Siemens 10-Kw. dynamo; switchboard, 54 C.7. 
Pritchett & Gold cells. Excellent condition; ‘maintained by makers 
to date. Offers for whole or parts, f. ол. or site.—Gailiers, 32, 
St. James's Street, Brighton. 5765 


| 
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FOR SALE .—Continued. 


UGDILL'S Movable Fittings. Large quantity of various 
patterns, in new condition, at pre-war prices.—5834, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


C. C. Dynamo or Motor, 80 Kw., 460 volts, 550 B. P.., pro- 
tected type, interpole, three bearings, pulley, rails.— 5873, 
KLEOTRIGAL REVIEW, 4, » Ladgate Hill, London. 


0120 Motors (200) for sale, 1 Н.Р. to 100 H. P., А.С. and 

D.C. ; immediate delivery. Send your enquiry before placing 
your orders elsewhere. Phone East Ham 693. —Sugden, Wakering 
Road, Barking. 5739 


LLIOTT’S Portable Recording Voltmeter, 0/300 v., D. C., £10; 
new 11“ stocks, die and guide, electrical thread, £4 ; 100 ft. 

ł x d lightning conductor tape, £2 58.; four flame arc lamps, 
£4 108. ; 300 new 8.E.8., 10-v., 2-0.P. lamps.—Burley & Co., Hamlet 
Court Road, Weatcliff-on-Sea. 8980 


VERSHED Insulation Testing Set, 200 volts, 10 megohms ; 
perfect condition ; £20.—Wondley, Electrical Engineer, St. 
Leouards. 8963 


IVE new, 7{-Н.Р., 460-volt, D.C., protected type Motors, 730 
R. P. M., by Electrio Construction Co., Ltd. Apply, Е. W. 
Birkett & Sons, Ltd., The Old Brass Works, Cleckheaton. 6769 


OR immediate disposal, about 220 continuous current Davy 
Aro Lamps with carbons, 230 yolts pressure.— Particulars on 
application to Borough Electrical Engineer, Corporation Electricity 
Works, St. Helens. 5859 


OR Sale—A Bargain.—9}-5.P. Newton's А В Oil Engine: 100- 
volt, 30-amp. Newton's Dynamo: Premier Battery. 130 
ampere-hour, type P. consisting of 54 ceils : Switchboard, Stands. 
&c.—Allen, Jubilee Road, Totnes. 9016 


OB Sale, brand new 70-K w. 220-volt, 650-r. p. m. D. C. Generator, 
by Lancashire Dynamo Co., Ltd., with rails and regulator.— 
The Phenix Electrical Co., 32/36, Broomielaw, Glasgow. 5808 


OB Sale, eight new 800/1400-ampere, D.c., Circuit Breakers, 
by Bertram Thomas. £18 each.—The Phenix Electrical 
Co., 32/56, Broomielaw, Glasgow. 5569 


Е" Sale, four 50 H.P., 250 volt, р.с. Motors, by B.T.H. Co., 
with Brookhirst Panels. £170 each.—Phonix, 32, Broomie- 
law, Glasgow. 5127 


NOR Sale, Glass Accumulator Вохев.- 60 16“ x 11" x 13" deep; 
53 13" x 11" x 154“ deep; 30 12" x 5" x 14" deep.— 
Offers to Marsh Bros. (Electricians), Ltd., Fargate, Sheffield. 6824 


OR Sale. good as new, one low-tension, three-phase, Oil Break 
Switch, for 1200 amps, with three Ammeters reading 0/2000. 

One Voltmeter, reading 0/100. Automatic Trip Lever. in ateel-cased 
cubicle, complete; cost £75. Also one oil-cooled Choking Coil. in 
corrugated steel case, for 150 Kw., three-phase, 6600 volta to 35/25. 
fitted with volt-regulating device; сові £146. Both by Ferranti, 
Ltd.—Offers for cash to W. R. HAGUE, Manager, Electro-Chemical 
Developments, Ltd., Commercial Road. Wolverhampton. 9000 


OR Sale, Motor-Generator by Siemens, comprising 118-R. P. 
440-volt, 60-period, three-phase Motor coupled to 80-Kw. 


550-volt, D.C. Generator.—The Phoenix Electrical Co., 32/36, 
Broomielaw, Glasgow. 5807 


OR Sale, Motor Generators, variable speeds, inter-poles ; 
Generator, 270 volts, 1,000 &mps.; Motor, 200 volts, 1.250 
amps., speed 300/330 R.P.M. Also Motor-Generator, Generator 320 
volts, 210 amps., Motor 330 volts, speed 375/75 Rp.M. For 
further particulars write— GENERATORS,’ c/o Тау1ег'в, 30, Fleet 
Street, E.C. 4. 8813 


NOR Sale. one Browett- Lindley vertical enclosed triple-expansion 
Engine; working pressure 150 lbs.; approx. 1500 h. H P. on 

25" vacuum ; complete with a&uxiliaries. but without condensing 
plant. One 1000-Kw. Ferranti single-phase 100-period 200./2250- 
volt Alternator, direct coupled to above engine. The plant will 
be sold together or separately for immediate delivery in ite present 
condition. and without any guarantee. It may be seen under 
steam. by appointment. at The Bournemouth and Poole Electricity 
Supply Co. s Works, Bournemouth. 5805 


OR Sale, one Crossley 4-cylinder, vertical, petroleum Oil Engine, 
low tension ignition, 20 B H P., speed 750. £135 - Write, 
Dulverton Electric Lighting Co., Dulverton, Somerset. 5840 


OR Sale or Hire. Motors and Dynamos, 440, 220. 110 volts. 
Electrical machinery of all kinds. — W. W. Martin. 320. 
Witton Road, Birmingham. Phone: East 883. 5775 


OR Sale, віх 50-E. P., 2-phase, Squirrel Cage Induction Motors, 

50 cycles, 720 r.p.m., 400 or 200 volts, complete with auto- 
starters. Practically new.—R. F. Winder, Cross Belgrave Street, 
Leeds. 4677 
OR Sale, three nearly new 36-in. electric Ventilating Fans, 


with 400-volt, 50-period. three-phase Motors; £24 each to 
clear.—The Phænix Electrical Co., 32/36, Broomielaw, Glasgow. 5806 


OR Sale, three 35-H.P., 480-volt, D.C. Motors, complete with 
starters, £125 each.—The Phonix Electrical Co., 32/36, 
Broomielaw, Glasgow. 5222 


(Continued on nest vage.) 
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FOR SALE.— Continued. 


OR Sale, two 20-H.P., 230-volt, 320/960 R. P. u., enclosed-venti- 
lated Motors, by Electromotors, Ltd., with starters; two 
30-H.P. do.; also 30 and 40-H.P., 250-volt, 725 R.P.M. Motors, by 
Phanix Dynamo Mfg. Co.—Pheenix, 32, Broomielaw, Glasgow. 5384 


OR Sale, two 190-Kw., 220-volt, 400 R. P. M., multipolar, 3-bearing, 
rope-driven Generators with panels, Would make good 
220-H.P. motors. £375 each.—The Phenix Electrical Co., 32/36, 
Broomielaw. Glasgow. 5568 


OB Sale, 5-ton Electric Lorry, fitted with flat lorry body and 
driver's cab. Chloride battery. In excellent oondition.—Par- 
ticulars, &c., 8798, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


OR Sale, 17 (new) 20-H.P., 400-volt, 50-period, 710-R.P.M., three- 
phase, slip-ring Motors, by Westinghouse, complete with 
starting gear.—The Phoenix Electrical Co., 32/36, Broomielaw, 
Glasgow. 5885 


OR Sale, 60-H. ., 400-volt, 25- Cycle, 475 R. P. u., three-phase, 
slip-ring Motors, by B. T. H., with starting gear; nearly new. 
—Phonix, 32, Broomielaw, Glasgow. 5387 


OR Sale, 75 yd. 2 X ‘06 aq. in. lead-covered and armoured Cable; 
50 yd. 2 х ‘094 do.—Offers to 5839, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


OR Sale, 100-H.P., 400-volt, 50-period, 475-R.P.M., three-phase, 
slip-ring Motor.—The Phoenix Electrical Co., 32/36, Broomie- 
law, Glaegow. 5886 


OR Sale, 100-H.P., 500-volt. 850 R.P.M., D c. Motor, by Siemens, 
8265. — The Phoenix Electrical Co., 32/36, Broomielaw, 
Glasgow. 5889 


[98 Sale, 100 K.v.A., 5000/110 volt, 3-phase, 25 period, oil cooled 
Transformer with Switchboard. All quite new and in 
original packing cases. £140.—Pheenix, 32, Broomielaw, Glasgow. 
5728 


OR Sale, 118-H.P., 440-volt, 50-period, 960 R. P. M., 3-phase, 
equirrel-cage type Motor, by Siemens, £180.—The Phenix 
Electrical Co., 32/36, Broomielaw, Glasgow. 5887 


OR Sale, 120-H.P., 500-volt, 50-period, 720 R. P. M., 3-phase, 
squirrel-cage type Motor, with auto-transformer starter, £200. 
—The Phenix Electrical Co., 32/36, Broomielaw, Glasgow. 5e 88 


OR Sale, 500-K w., 240-volt, Belliss-Brush Triple Expansion Set. 
—The Phœaix Electrical Co., 32/36, Broomielaw, Glasgow. 
5884 


YOR Sale, 500/600-volt, 50-period, 3-phase Motors; 123. 45, 
60, 100 and 200 H.P.—The Phoenix Electrical Co., 32/36, 
Broomielaw, Glasgow. 5566 


OR Sale, 1000-Kw., 500-volt, direct-current Turbo Set, complete 
with surface condenser and motor-driven pumps. New in1912. 
—The Phonix Electrical Co., 32/36, Broomielaw, Giasgow. 5567 


OR Sale, 3000 ft. l-in. Screwed Conduit; 2000 ft. 14-in. do.; 
2000 ft. 14-in. do.; also large quantity of 600 megohm grade 
Henley's Cable, new, from 7/14 to 31/14. —Е. Pearson & Sons, Ltd., 
‘Electrical Engineers, Farsley, Leeds. 8979 


OUR practically new series-wound, 220-volts, D.C. Motors; 
makers, Green wood & Batley, Leeds: Three 14-H.P., 56 amps., 

800 R. P. M., Works Nos. 1936, 1936 and 2027; shaft, 23“ diam. ; one 
dust cover broken; one pinion, 13 teeth, 14“ pitch; one spare 
armature. One 12-H.P., 47 amps, 1400 R.P.M., Works No. 1865; 
shaft, 14“ diam., pulley, 9" x 74"; dust cover requires fixing. 
What offers — Reply Shaw, Electrical Engineer, Brook Street, 
Hull. ` 8907 


ENERATING Set, Siemens Bi-polar Dynamo, 150 amps. 
200/290 volts, direct-coupled to Browett-Lindley engine, 
6U H.P., 380 R.P.M.—W. Richards & Son, Leicester. 9033 


OTOR (new) 75-H.P. Brook, three-phase slip ring, 25 cycles, 

440 volta, 720 revs. Complete with third bearing. Liquid 

rotor starter and Ellison switch.—Harrison & Company, Brad ford 
Street, Birmingham. 5672 


OTORS.—1, 220 volts; 3, 110 volta; D. C.; new. Offers.— 
8973, ELEOTRICAL REVIEW, 4, Ludgate Hill, London. 


NE L. D. & M. Motor-Generator, р.с. side 220/230 volts, shunt, 

A.C. side 155/162 volta, 5 KW., 1 phase, 50 cycles. speed 1500 

R. P. M.; never used.—5*72, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


NE Model Z Portable Electric Vacuum Cleaner by British 
Vacuum Cieaner Company. Alternating current, 200 volta, 

50 periods. Price £25.— Thos. A. Ashton, Ltd., Norfolk Street, 
Sheitield. 5883 


NE 200-KW. steam Generating Set for immediate sale, Willans- 
Mather & Platt, 220 or 440 volts. Complete, Quantity of 
spare parts and instruments for panels. Perfect working con- 
dition.—Jennings, West Walls, Newoastle-on-Tyne. 4751 


TARTING Switches (two), 480-volt, 5-H.P., semi-enclosed, 
double release, £1 188. 6d. each. Perfect.—8968, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 
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FOR SALE.— Continued. 


TEP-UP Transformer, 200—12,000 volts, 1200 watts, 90 periods, 
just cost E 12; sell £8 15s. or offers.— Write Bavey, 100, Anson 
Road, Wolverton, Bucks. 9029 


TRIPLITE Cable for illuminations, quantity of secondhand for 
aale.—140, Southwark Street, Blackfriars. 8920 


HREE Cochrane Vertical Boilers, 11' 3" x 5' diameter, 150 lbs. 
working pressure, brand new, as delivered from makers, and 


for immediate delivery.—Harry H. Gardam & Co., Ltd., маш 


HREE Spot Welders, 300 volta, A.C. Primary. also one Rotary 
Converter to work with above, 460 volts, D C., 20 KW., only 
used two months.—Giffen & Hosier, St. Albans. 8941 


[ME L. D. & M. Motors, each 20 B.H.P., 220 volts, about 400 
R.P.M., with accessories. — 5874, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


-WATT Lanterns (six) and Lamps, 110 v.. 1500 c.P.— Malcolm 
and Allan, Ltd., Goschen Buildings, 12, Henrietta Street. 
Strand, W.C. 2. 9012 


-H.P. “PETTER” Oil Engine; “Newton” Dynamo, 35/50 
) amps., 50/75 volta, with switchgear. New condition.— 
Fisher, 11, High Street, Doncester. 8827 


-H.P. Petter Horizontal Oil Engine, electric lighting type, two 
heavy fly-wheels; also Rashleigh Phipps Dynamo, 100/140 
volta, compound wound, 20 amps., with shunt regulator.—Apply, 
Mann, Egerton & Co., Ltd., 39, Princes Street, Ipswich. 5866 


-H.P., 500-volt, series wound, D.c. Motor, with pulley, slide 
2 О rails, and reversing controller. In perfect condition. 
Can be seen working.—5577, ÉLEOTRIOAL REVIEW, 4, Ludgate Hill, 
London. 


-KW. direct-coupled Steam Generating Set, enclosed Com- 
О 0 pound Engine and Multipolar D.C. Generator, 460—609 
volta; also duplicate Set in stock.—Harry H. Gatdam & Co., Ltd., 
Staines. 5892 


0* W. Direct-Coupled Steam Set, by Allens, of Bedford, 
7 100-120 volte, D. C. enclosed engine, multipolar, compound- 
H. Gardam & Co., Ltd., Staines. 5215 


wound generator. — Harry 


H. P. Motor, 200-volt 2-phase, 50 ~, slip ring, with start- 
1 00 ing gear ; also four 50-H.P. Motors, 415 volts, 3-phase, 
50 ~ , 720 revs., slip ring, with starting panels. Nearly new. Phone 
East Ham 693.—Sug den, Wakering Road, Barking, Essex. 8900 


-B.H.P. High-speed Vertical, enolosed type Engine, by 
6 00 Allen's, of Bedford, coupled to Alternator, by Westing- 
house, 440 volta, 60 periods, 3-phase; or would sell 
separately.— Harry Н. Gardam & Oo., Ltd., Staines. 


Е 


4771 


Stamped Bell Gongs, 2s. 6d. dozen ; 5,000 Stamped 
5 000 Bell Gongs, plated, 54d. each; 1,149 3-inch good 
quality Electric Bells, at бв. 6d. each ; No. 2 zinos, 3s. 9d. dozen. 
Offer subject to being unsold. — 8991, ELECTRICAL REVIEW, 4, 


Ludgate Hill, London. 


BUSINESSES FOR SALE AND WANTED. 


ANTED, Electrical Engineer's business capable of expansion, 
strictest investigation, state lowest cash price. — 8911, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ARTICLES WANTED. 


2,000 v., 100 periods, 25/30 KW., single-phase ALTERNATOR & EXCITER. 

ANTED, one 2,000-volt, 100 periods, single phase, about 

25/30 Kw. Alternator, with direct-coupled exciter. Complete 

with slide rails and belt pulley. Speed about 600/750 revs. рег min. 

State age, details of lubrication, exciter type. brush gear, con- 

dition and price packed and on rail, also time required for delivery. 

New or second-hand oconsidered.—5842, KLEUTHIOAL REVIEW, 4, 
Ludgate Hill, London. 


Cheap prepaid Advertisements are inserted ander this heading. 
TRADE RATES ON APPLICATION. 
Box Number and M. norma R.] address count as seven words, 


LEAROYD & SON, Bridge Works, Clapton, N.E.—Telephone : 
Dalston 2278 ; Telegrams: " Frangible, Lowclap, London ” 

buys for prompt cash every description of second-hand Generating 
Seta, Acoumulators, Motors, Transformers, old Arc Lamps, Meters, 
Cable Scrap Metals, Metallic Drosses, &o., &c. Inquiries solicited. 
Established over 50 years. 8896 


С. and D. 0. Motors (second-hand), any type, any condition, 
. wanted for prompt cash.—A. Learoyd & Son, Bridge Works, 
Heatherley Street, Clapton, N.E. 8897 


(Continued on newt page.) 
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ARTICLES WANTED.—Continued. . 


DVERTISER is requiring Electric Oven for graphitising 
carbon electrodes.— Communicate in first instance to 5687, 
ELEOTRIOAL BEVIEW. 4, Ludgate Hill, London. 


ATTERY, 25 volts, complete with dynamo and switchboard. 
Best price for cash.—-Craven Electric Co., Skipton. 9019 


YNAMO, about 100 amperes, & volta; must be perfect.—. 


Thompeon, 48, Watling Street, E.C. 4. 8949 


LECTRIC Motors wanted, 10, 20, and 50 H. P., 415 volts, 50 
periods, 3-phase, А.С. supply.—-8821, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


F Scrap wanted for spot cash. We purchase Platinum 

and give the highest market price. Call and be convinced 
before selling elsewhere. Paroels by post, prompt cash per return. 
The original firm.— The Depót, 156, Charing Cross Road, London, 
W. Established 1850. 8939 


WII TED, a number Of Electric Motors, A. C., single-phase, 

200 volts, 50 periods, of various horse- powers from б to 30. 
Must be in good working condition.— Particulars and prices to 
Taylor, Taylor & Hobson, Ltd., Leicester. 5893 


ANTED, a number of Potter & Johnson Automatics, prefer- 
| ably size 54. Must be in good condition.—Write, 
stating particulars and price, to Size, c/o Tayler's, 30, Fleet 
Street. E.C. 4. 8814 


ANTED, Dynamo or Motor, 2 to 6 Kw., accumulator battery, 
heating and lighting accessories, condition immaterial ; also 
guantity old Accumulator Plates. 9, Gibbins Road, Selly Oak. 9013 


ANTED, Dynamo, 50/60 volt, 35 amperes, with charging 
switchboard. Will give in exchange 200-volt, 15-ampere 

Peto & Radford Dynamo, voltmeter, ampmeter, and shunt regulator, 
in perfect order.—Bamford Smith, The Way, Reigate, Surrey. 8983 


ANTED, Electrical Sets. all sizes. Boilers, Accumulators, 
Dynamos, Motors, &c.; also Scrap Cable and Metals. 
Complete Plants purchased.— Williams & Sons, 37, Queen Victoria 
Street, London, E.C. 4. Telephones: 3938 City and 834 Hop. 3800 


ANTED, good second-hand Slip-ring Motor, 75 в.н.р., 700 to 

950 R.P.M., suitable for 440 volte. 3-phase, 50-period circuit, 

also 5-B.H.P. Motor, squirrel cage, about 750 BR. P. u.; above complete 

with starters. State maker’s name.—5844, BLEOTRIOAL REVIEW, 
4, Ladgate Hill. London. 


ANTED, one good second-hand Suction Gas Electric Lighting 
Engine plant complete, from 40 to 60 H.Pp.—Full particulars 
to Bernard Meggitt, Engineer, Mansfield. 8988 


АКТЕР, one 60-H.P. Motor, 480 v., D.O., speed 750 revs., 

complete with Pulley, Rails and Starter. State make, 

condition and price f.o.r.—8883, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ANTED, one 90 to 100-Kw. D.c. Generator, 200 volte, 200 
| revs., for direct coupling ; also one 10-H.P., one 20-H.P. and 
one 30-H.P. D. C., 200-volt Motor.—5787, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


MUS one 250-Kw., 200 volts, 2-phase, 50 periods, 
Alternator; also Motors, 5/25 H.P., same particulars.— 
R. F. Winder, Belgrave Electrical Works, Leeds. 5719 


ANTED. Paraffin Electric Generator Set. about 2 KW.. 
30/50 volte, and switchgear.—Birrell, 11. Beresford Street, 
Camberwell, S.E. 6. 8993 


ANTED, shunt-wound Dynamo, output about 80 volta, 
20 amperes, with shunt regulator.—Send full particulars 
and prices to E. T. Mackrill & Sons. Aylesbury. 5743 


АКТЕР, Surface Condenser, 15,000 lbs. per hour, preferably 
motor-driven air and circulating pumps, 460 v., D.c.— 
Chesham Electric Light Co., Chesham, Bucks, 5782 
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DD P nos, Ta 
WU ИАА 


London Agents: 


Messrs. J. Н. & A. Н. CHANDLER, Telegrams: 


111, Elgin Avenue, Malda Vale, W. 9. Jettur,“ Birmingham. 


MUTA ee eT Ex. STOCK. 
5-Amp. S.P. SWITCHES. Any Finish. 
uPTo OO GROSS per wee. 


THE INTERNATIONAL ELECTRICAL & MECHANICAL SUPPLIES G0, | 


LIMITED. 
Telephone No.: 28, Martineau Street, 


(July 11. 1919. 


ARTICLES WANTED.—Coniinud. 


ANTED, two 5-ton Electric Overhead Travelling Cranes, 
about 60 ft. span ; three-motor type, 400 volts, A. C., 3-phase, 

50 periods. preferred. Punching and Shearing Machine for 1“ hole 
through 1“ plate, and to shear 1“ thick. Horizontal Straightening 
Machine. to take joists up to 10" wide. Angle and Tee Cropping 
Machine for straight and bevel outs, to crop up to 6 x 6 x 3”. 
Cold Sawing Machine, with about 36” blade.— Francis Morton & Co.. 
Ltd., Hamilton Iron Works, Garston, Liverpool. 5829 


ANTED, 150-Kw., 110-volt, D.c. Motor, speed 360 R. P. M.: 

or alternatively a 150-кү., 220-volt, р.с. Motor, speed 180 

R.P.M. Must be in good condition.—5693, ELEOTRIOAL REVIEW, 
4, Ludgate Hill. London. 


1 002, 500-v. D. C. Compound Motor, 600 revs., totally or 
semi-enclosed.—R. S. Greenhalgh. Atherton. 5858 


4 SO tae D.C. Motors, from 1 to 10 H.P., speeds from 800 to 
1000 R.P.M.; new or good second-hand; trade.— 


Bernard Meggitt, Engineer, Mansfield. 8957 
MISCELLANEOUS. 


HURCH Bells.—A Belgian firm would like to come in touch 
with а British firm having as speciality the production of 
electrical machinery to replace manual labour in ringing church 
bella.— Write to Société Belge d’Klectricité, 23, Rue de la Caserne, 
Bruxelles. | 8806 


ESSRS. H. Sloog's offices have now been removed from 

51, Anson Road, N. W. 2, to 45, Great Marlborough Street, W. 1. 
Telephone Regent 2460. All communications should henceforward 
be sent to the new address. 5733 


VERHAUL and Rewinds of Small Machines; А.С. and D.C. 
Quick despatch.— 8207, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


ANTED, Firm of Electric Lamp Manufacturers to take up 
the manufacture only of a Patented Lamp.— Further 
particulars apply R. A. Butler, Market Place. High Wycombe. 8994 


Where Advertisements are tc de answered to a given Nun 
a the ELECTRICAL REVIEW Office Applications for Name: 


and Addresses of the Advertisers will be entirely disregard +a. 
aad Letters giving incorrect Box Numbers will be евге, 


Whence is this word derived ? 
X. 


So many people have asked this question—in fact it is always 
asked when anyone is talking to us for the first time about 


ROTARY SWITCHES 


—that we make no excuse for entering upon what might 
otherwise be considered but a domestic question. We shan't 
manage to say much more about it this week. space being 
limited. but we will dive right into the three-fold explanation 
next week. Meantime. please remember that this is the only 
British made switch of its kind, and that it is made by the 


— TOK — 


Manufacturing Co., Ltd., 
Empire Works, West Ham Lane, London, E. 15. 


Telegrams : Utokemako, Phone, London. Gelephone: Stratford 927. 


200/250 v. . 


Anything Electrical 9999 


‘FROM nos 


Central 9699. BIRMINGHAM. 
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London Office : 
73a. Queen Victoria Street, 
` , EC. 4. 


. Glasgow Office : 
36 to 38. Smith Street. 
Kinning Park. 


Т. W. BROADBENT, LTD, 
Manufacturers of Alternators, 5 
A. C. an nd C. C. Motors, etc. 


VICTORIA ELECTRICAL WORKS, 


HUDDERSFIELD. 


ASBESTOS 


SIMPLICITY. 
EFFECTIVE. 
STRONG. 
RENEWABLE. 


PATENTEE AND MANUFACTURER: 


Clarke & Clarkes’ 


C. & C. 
TRANSFORMERS 


* Diamond" Transformers. 


Small Transformers for Lighting and Power and every purpose. 


SOLE MAKERS: 


|| |BULPITT & Sons, Ltd., 


Swansea Works, BIRMINGHAM. 


MOTOR-CAR LIGHTING SETS. 
SMALL POWER MOTORS. 
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BELLING 
FIRES 


also 1, 2 and 3 heat red-hot open-type 
boilers, bath water heaters and complete 
pressed steel cookers for domestic use. 


Write for our new Folders just issued. 


BELLING & c0., gemi eerie — 
UPPER EDMONTON, LONDON, N.18. | 


| 
: 
| 


RESISTANCE BANKS 


For all kinds of Resistances, can be made up from 


RESISTANCE 


MADE IN VARIOUS SIZES AND LENGTHS. 


TAPE. 


Adaptable to any 
make of | 
Resistance. 


Mechanically 
Sound. 


G. TURNOCK, 
RESISTANCE WORKS, 41, HIGH STREET, ASTON, 
BIRMINGHAM. 


p eem „== V 


For anything in 


MICA « MICANITE 


send to the Манас ее. 


THE BIRMINGHAM MICA ш, 


South Road, Hockley, 
BI R MINGHAM.,. 


‘Phone; 


и INSULATION, BI BIRMINGHAM. 3 118 М№ортывви, 


d 


\ 
E 
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E. D. J.) THE ELECTRICAL DEVELOPMENT ASSOCIATION ©“ эь 


and Ireland). 
Hampden House, 84, Kingsway, LONDON, W. C. 2. Telephone : Holborn 253, 


J. W. Beauchamp, 
Director 6 Secretary. 


HOUSING AND ELECTRICITY SUPPLY. 


с tenes are invited from Supply Companies and Authorities, Manufacturers and 


Contractors, interested in special methods and applications of electricity for Lighting and other 
requirements in connection with Housing Reconstruction. 


The Association will be glad to receive details of proposals or work already carried out, particularly 
in regard to improved and economical methods of Wiring, Service and Mains Work, Tariffs and Charges, 


CASH ENQUIRIES 


B IRS 
. BUYERS IU MY ac 


SCRAP | A. WEBSTER. SCRAP 
IRON, STEEL, Great Western Railway Depot, | COPPER, BRASS 


a PARK ROYAL. | GUN-METAL, 
TURNINGS. Е ОТ 
BORINGS. i 8 ror 

РЧ ХУ. ср 15710 ^, 


& c. 


CASH 


: TELEPHONB WILLBSDEN 2378. ine 


BRITISH SCIENTIFIC PRODUCTS EXHIBITION, CENTRAL HALL, WESTMINSTER, 
3rd JULY to Sth AUGUST, 1919. 
Items of special interest include : 


New forms of Highly -sensitive Thermo-Electric Apparatus. A Hamilton Wilson W/T Field Transmitting Set which was used 
New form of W/T Combined Tuning Inductance and Condenser. on active service. 


New Hamilton Wilson W/T Transmitting Apparatus. SEE MT STAND. 


Wm. HAMILTON WILSON, 4, 5 & 6, Bank Broadway, Kingston Hill, Surrey. 


phone: Kingston 1648. Telegrams : ** Wilcoil, Kingston-on-Thames." 


E cr: 


ic Plan Ts: 1 


nt^ d 


ANY highly efficient Central Stations throughout the 
World bear striking testimony to the reliability and 
economy of Parsons Steam Turbine Electrical 

Generating Plant. The illustration is of the 15,000-18,000ку. 
three-phase Turbo-Alternator at Lots Road, London, where a 
large proportion of the electrical energy required for London 


transport is generated. | 
Our experience їз at your service. 


M тт peur TINE „ 


" YT» 


LONZW OFFICE; 8 Vi гы M I 


= Эу 7» 
ер es S AT 
м "p . jst 12 2 е х 


74 


T 


July 11, 1919.] 


lu 


HOPE'S PATENT 


vent | 


PL iuveni (REGD. TRADE MARK) TRADE MARK 
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THREE-PHASE & D.P. FUSE BOXES 


will interest the trained Engineer 


The trained Engineer who can appreciate the finest 
type of Fuse, designed on the highest scientific 
principlesof accurate Fuse Gear, willappreciate the 
features of the FLUVENT SYSTEM. 


The principles of the FLUVENT FUSESYSTEM 
are sound — principles which we believe to be 
absolutely sound in practice. 


The FLUVENT Three-Phase and D. P. Fuse 
Boxes are 


Best and Safest for 
Heavy Short Circuits 


because heating troubles are eliminated and every 
live part is exceptionally WELL SHIELDED. 
Farther, they are built up of Standard units in 
which all parts are easily renewable; they will 
clear circuit under. the most severe short circuit 
conditions, and they are ONLY HALF THE 
WEIGHT and SIZE of ordinary Fuse Boxes. 


In addition, FLUVENT Fuse Boxes comply with 
Home Office Regulations. 


* FLUVENT Fuse 


Features " include : 


very short break—compact size—watts loss less 
than one-fifth of that in other makes—massof metal 
volatilised on short circuit less than one-thirtieth of 
that in any similar type of fuse—fuse wire passing 
through small hole to contact prevents over-fusing 
— blowing effect of tube tends to blow arc away 
from contacts instead of towards them—no portion 
of fuse wire is in direct contact with the china at 
any point —lining of fuse chamber is indestructible 
and will withstand 3000 deg. Cent. 


DELIVERY 


Urgent orders are now receiving our special atten- 
tion and can be completed and delivered in from 
seven to ten days. 


If you are keen enough to demand the best in Fuses 
then the merits of the FLUVENT SYSTEM 
command your earnest attention. 


NA Җ 
X 1 5 ks DX 28 


УХ) ; 
D. 
qu. 


ANI. 
1 88 і 
х. 
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PARMITER, HOPE & SUGDEN, Li. 


Hulme Electrical Works, MANCHESTER. 


London Office: 25, Victoria Street, 8. W. 1. Scotland: David Alexander, Mains St., Waterloo St., Glasgow. 
Birmingham & Midlands : S. Thos. Pemberton & Co., 7, Church St., Colmore Row, Birmingham. 
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EDUCATIONAL NOTICES. 


Latest time for receiving, 5 p.m. Wednesday. 
CORRESPONDENCE TUITION for 


A. M. I. E. E., A. M. I. OC. E., A. M. I. M. E, 
City and Guilds Exams.. Matriculation. В.8с (Eng.), ato. ` 
is provided under the unique “ U.E C." System 
with Success Guaranteed. 
Our Eleren Pear Records represent Hundreds of Successes, 


INDIVIDUALISED COACHING. — PERSONAL ENQUIRY INVITED. 


ALL PAST ENQUIRERS ore notified that QUOTATIONS 
in their possession HOLD GOOD until the issue of the new and 
revised U. E. G.“ PROSPECTUS No. 8 (vi^ HIGHER 
Scales of Fees) and at least until the date July 31st, 1919. 

Intending Students should therefore secure their Courses 
(supplied under mtee Conditions) at the present advan- 
tageous terms offered, and enrol without delay with— 

UNIVERSITY ENGINEERING COLLEGE, 3, St. Mark's 
1 0 Regent's Park, London, N. W. 1. (Only branch Westgate- 
on-Sea). 

NEW ENQUIRERS should add their name to waiting list for 
Prospectus No. 8. | 8948 


NOTICES RELATING TO PATENTS. 
Latest time for receiving, 5 p. m. Wednesday. 


John E. Raworth & Moss, 


$5, 3 8. . i. Chartered Patent Agents. 
HE Proprietor of the Patent No. 804 of 1912 for ''Improve- 
ments in Stabilising Voltaic Arcs" is desirous of entering 

into arrangements by way of license and otherwise on reasonable 
terms for the purpose of exploiting the same and ensuring its full 
development and practical working in this country. All oom- 
munications should be addressed in the first instance to HASELTINE, 
LAKE & Co., Chartered Patent Agents, 28, Southampton Buildings, 


Chancery Lane, London, W.C. 5848 
OFFICIAL NOTICES. a 


Latest time for receiving, 5 p.m. Wednesday. 
CORPORATION OF NUNEATON. 


Electricity Department. 


1 are invited for the supply and delivery of the 
following :— 

Section I.—1,350 yards of .6 х .1 X .6 three-core paper 
insulated, lead sheathed, double steel tape armoured and 
served Feeder Cable euitable for laving direct in the ground. 

Section II.— Feeder Pillar suitable for above Feeder and 
seven .15 X .075 X .15 three-core paper L.S. S.T. Distributors, 
Link Disconnecting Joint Boxes, &c. 

Each section may be tendered for separately. Detailed 
particulars may obtained on application to the under- 
signed. Tenders, endorsed '' No. 9 Feeder," will be received 
by the undersigned not later than TogsDAx, July 15th. The 
lowest or any Tender will not necessarily be accepted. 

8. CAMERON GIBSON, 
Borough Electrical Engineer. 


Nuneaton. 
June 27th, 1919. 5771 


CORPORATION OF MIDDLETON. 


T CORPORATION OF MIDDLETON are prepared to 

receive offers for one Battery Panel. one Booster Panel 
and two Automatic Battery Regulators for controlling 500- 
ampere hour Battery. Bertram Thomas make.and in perfect 
working order. Also one Milking Booster, 50 amps. 4 volts, 
by Crompton. 

Full particulars can be obtained from the ELECTRICAL 
ENGINEER, and the plant can be seen in working condition at 
the Electricity Works, Middleton. 

Tenders to be addressed to 

S. PAUIS, 
Borough Electrical Engineer, 
5875 Electricity Works, Middleton. 


CORPORATION OF DURBAN, NATAL. 


Telephone Underground Cables. Contract No. 2. 


HE CORPORATION OF DURBAN. NATAL. is prepared 
to receive Tenders for the supply and delivery c.i.f. 
Durban of a quantity of Telephone Underground Cables. 


Specifications may be obtained from the undersigned. 
Sealed and endorsed Ttenders, in duplicate. to be delivered 
to the undersigned or on before Aucust Ist, 1919. The lowest 
or any Tender will not necessarily be accepted. 


(By Order) WEBSTER, STEEL & CO., 
Agente to the Durban Corporation, 
6, East India Avenue, 
Leadenhall Street, В.0.8. 6880 


[July 11; 1919. 


F. WIGGINS & SONS. 


Telephone: Avenue 2248 


FOR INSULATION. 


Largest Stock іп the Worlg. | 
102, 103 & 104, Minories, LONDON, E.t. 
The MOLLER Patent Dust-Proof AIR FILTERS А 


See Advertisement June 20th. 
FILM COOLING TOWERS, LTD., 124, Chancery Lane, London, М.С. 2 


W. MACKIE & Co., 


ELECTRICAL AND MECHANICAL ENGINEERS, 
PALACE ENGINEERIPG WORKS, 


129, 131, 133, LAMBETH ROAD, S.E. 4 
Telephone. Hop 182. 


DYNAMOS AND MOTORS. 
GEPAIRS OF EVERY DESCRIPTION. 
MANUFACTURERS OF WIRELESS COMPONENTS. 


HOOPER'S 


Telegraph & India-Rubber Works, Ld. 


5, DRAPERS' GDNS., LONDON, £.6.2.) MILLWALL DOCKS 
(Established 1860.) LONDON, E.14. 


HOOPER'S Vulcanised India-Rubber 
PURE ТАГЕ Cables for Electrical Work main- 
AND STR 9 tain the highest quality, and 
&c., &C., durability has been proved. 


Telegrams: LINEAR, London. Telephone : London Wall 401. 


SPRING COPPER EARTHING CLIPS 
wih BRASS Screw, Nut and Washer. 
Immediate Delivery. 
pS TEN SIZES_;" to 3'. wy 


F. RYMAN, "Qu 


ELECTRICAL REVIEWw . 


BA AND CASES.—Subscribers and others can have their half-yearly 
numbers bound handsomely in Black Cloth at the rate of 6/6 per Volume, 
including Index, Cases for binding are also supplied at 4/6 each, Indices 8d. each. 


GRUB SCREWS. PLUG SCREWS. 


PIN SCREWS. SCREWED STUDS. 
All Standard Threads. Brass or Steel. 


PROMPT DELIVERY. 
THE NAYLOR. SCREW COMPANY, 


CROXTED WORKS, HERNE HILL, 8. E. 24. 


EXAMINATION OF METALS: BY X-RAYS. 


Lap weld, F mild steel plates. Dark centre portion shows lap: ` 
shaded edges, fillet of added metal. Note blow holes. 


Full partioulors regarding the latest — те had frem the eru L i 
0 U LJ aue Street, 08, ete 
HARRY W. 601 å c0., Ltd., Pastory : Twvterd Abbey Werks, Heriesden. 


— 1111711141 


Sf 


— 11 1 


LU" d 


* \ 


At -— 


July 11, 1919.) 


The word M EGGER on 
any electrical instrument 
means RELIABILITY, 
ACCURACY, SIMPLIC- 
ITY, COMPACTNESS 
and CONVENIENCE. 


EA. C. MULTIPLE LEVER STARTERS are of an entirely 
novel design and embody all features demanded by modern 


practice, viz. ; — 
They are absolutely “ fool-proof.” 


The motors cannot be started up without all resistance in 


circuit, 


lt is impossible to leave any part of the starting resistance 


permanently in circuit. 


The main circuit can only be made or opened by an elec- 
trically-operated contactor, fitted with magnetic blow-out and 


substantial carbon-copper sparking tips. 


The levers are completely interlocked and can only be opened 


or closed in proper sequence. 


The overload and no-volt releases are operative during starting. 


— . — 


For further particulars write for Leaflet No. H. 24½ , 
and kindly send us your enquiries for all types of 


motor control gear. 


BEAD OFFICE 4 WORKS: 


VAUXHALL WORKS, SOUTH LAMBETH КОАО, se . 


_ LONDON, S.W. 8. 
" BLAPRATUS, VAUX." 


ЇШ 


E. A. C. HEAVY DUTY STARTERS. 


BRIXTON; 9015. 
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RECORDING INSTRUMENTS | 


for the measurement of current, pressure 
and power, are the outcome of several 
years’ manufacturing experience. 
Rectangular co-ordinates take the place 
of the usual curved lines—the pen is of 
simplified design and gives a clear record 
on all currents without clogging. 

The clockwork is simple and the chart 
roll continuous. If required, the chart 
can be detached daily. | 


ALL MOVEMENTS HAVE 
UNDAMAGEABLE PIVOTS. 


EVERSHED & VIGNOLES, Ltd., 


ACTON LANE WORKS, LONDON, W. 4. 
Telephone: Chiswick 1370. Telegrams: Dorothea, Chisk, London. 


NNNM 
THE ELECTRICAL APPARATUS CO., LTD. 


TELEPHONES :— 


BRANCHES :— 


Carlton House, Street. . Central, 7478. 
GLASGOW . ` . . 14, Хек пке е s; > « Central, 1419. 
CARDIFF т ы .ж 10. dsor Place. aries 


NEWCASTLE А E 
BERGEN (Norway) . 


Palatine Buildings, Victoria Bt. . А City, 4009 
High 


iM 


TU 


34 THE ELECTRICAL AKvikW SUPPLEMENT [July 11, 1919. 


THE WESTMINSTER ENGINEERING CO., LTD. 


* Victoria Road, Willesden ! Junction, N.W. 10. 


Box Type Carbon Brush Holder 


Over 10,000 supplied to 
Lighting and Power Com- 
panies for Commutators 
and Slip Rings. 
Spring entirely enclosed. 
Minimum circumferential 

Space occupied. 

Pressure in direct line 
immediately over centre 
of brush. 

Substantially made and 
no screws or parts that 
can get loose. 

Easy adjustment when 
running if necessary. 


Cam be made to suit any Machine 
Recommended for Turbo Dynamos. 


Telephones: 1700 WILLESDEN. 
Telegrams : 
“ REGRNCY, PHONE, LONDON.’ 


SIMPLIFIES 
re 


The Lusty Lung. with &ll his might 
he praise is sung to friend Fluxite. 


ашшы. рашит, Gasfitters апа яле Metal Workers, 
all sing the Praises o 


FLU XITE 


as the paste flux that solders even dirt T metals without clean- 
ing or corrosion, and joints lead without solder merely by 
the use of a blow lamp or blow-pipe. In short, Fluxite 


SIMPLIFIES SOLDERING 


and Supersedes Lead-Burnind. 


If desired some soldercan be filed intoa little Fluxite and the 
two applied together. Fluxite ія а necessity in every tool-kit. 


YOU WANT SOME. 
Of Ironmongers and Oilshops, in Tins, 8d., 1/4 and 2/8. 


MADE m FLUXITE LIMITED, BEVINGTON ST., BERMONDSEY, S.E. 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


THE LARGEST MANUFACTURERS OF 


PORTABLE ELECTRIC TOOLS ^7 


FOR ALL PURPOSES. EDS 


"LITTLE GIANT' HEAVY DUTY AIR-COOLED 


ELECTRIC DRILLS — 
and GRINDERS 


FOR 

PORTABLE DRILLING, REAMING, 

TUBE EXPANDING AND GRINDING. 
WOUND FOR ALL CURRENTS AND VOLTAGES. 


Designed to withstand the heavy overloads incidental to 
hard and continuous work without damage. 


PORTABLE ELECTRIC DRILLS, 


жем. made in various sizes, 
| capacities */,,” to 2” in metal. 


MACHINES FOR 
Engineers, Shipbuilders, 
size No. 00. Iron Founders, Motor Car Builders, 
Motor Garages, Aeroplane Builders. 


WRITE FOR 
CATALOGUE NO. 9E. 


Weight, 10 lbs. 


HEAD OFFICES: 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 


London Showroom and Repair Works: 73, 75, 29 & 80, 


YORK STREET, S.W. T near St. James's Park Station (Dist. Rly.). 


Teleg. Add.: Caulking, Phone, London. Main Works: FRASERBURGH, SCOTLAND. Telep. No.: Gerrard 9215 (8 lines). 


BLOWERS, COMPRESSORS, 
VACUUM PUMPS. 


LACY-HULBERT & Co.,Ltd., 


BOREAS WORKS, 
BEDDINGTON, CROYDON. 


BON -ACCORD 


CENTRIFUGAL PUMPS | 


For Coal Washing, Circulating, &c. 


T E ms 
DALE We 
22 x EN Зай 
hni TI IAE 
This is our Latest Design 
LOW LIFT and MEDIUM LIFT 


CENTRIFUGAL PUMP. 


It Embodies Several New Features. we 
shall be glad to have Your Enqutries. 


DRYSDALE & CO., LTD., Yoker, GLASGOW, W. 
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=: TREDEGARS;” 
WHOLESALE AND EXPORT ELECTRICAL SUPPLIES, 


9, Diana Place, Euston Road, London, N.W. 1, 
Also at BIRMINGHAM and GLASGOW. 


PEACE! PEACE!! PEACE 


NOW FOR WORK. 


Are you Ready ? How is your Stock ? 
WRITE FOR OUR JULY LIST. 


BIG STOCKS, QUICK DELIVERY 
OF 
Ewerot hin Electrical. 


puts this man on a working level with 
the youngsters. It gives his old eyes a 
chance to make good. It removes the 
veteran’s biggest handicap eye- strain. 
Good lighting makes him worth his 
ability. 

Good Lighting always pays and is assured by installing 


Electric Lamps 


The British Thomson-Houston Co., Ltd., 


Mazda House, 77, Upper Thames Street, London, E. C. 4. 
1051. 
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Roller Type for Heavy Vehicle ЧЕР 
and Engineering Drives. 


WE are now in a position to effect early deliveries of this type of 
Chain owing to the relaxation of Government demands upon 
our resources. 

BRAMPTON ROLLER CHAINS of all sizes of pitch and width 
for Lorries, Vans, and Wagons are included in our advance price list. 
May we quote you for replacements? Тһе quality of materials used 
in the manufacture of BRAMPTON CHAINS, and the precision 
with which they are made, ensure a maximum of efficiency and service 
to the mechanical transport owner and power user. 


BRAMPTON BROS., Ltd., Oliver St., BIRMINGHAM. | 


AKTIEBOLAGET ELEKTRISK MATERIEL, 
| Stockholm 6, SWEDEN. 
EXPORTERS of :— 


ELECTRICAL MATERIALS all kinds). 
THREE-PHASE MOTORS, GENERATORS, &c. LAMPS, Wire-Drawn, 10—600 с.р. 


ASE FOR PRICES AND CATALOGUES... 


DYNAMOS ano MOTORS. | — BALL 
SWITCHBOARDS. у BEARINGS. 


MAKERS 


of the 


‘HARTNELL’ 20 


GOVERNOR. 


VENTILATED р.б. MOTOR. i SQUIRREL.CAGE INDUCTION MOTOR. 


WILSON HARTNELL & CO., Lro., VOLT WORKS, LEEDS. 


London Office: 38, Victoria Street, Westminster, 8. W. 
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q We will send you full 

particulars of these two 
equipments - - Station- 
ary and Continuous ; 
also Washing, Drying 
and Ironing Machines. 
Write stating dx 

.C. or D. 
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our hours Work 
in less than 


60 minutes- 


with BETTER 
RESUL S on our 
Blue Printing 


Na chines 


The principal feature of our Continuous Machine 
is the revolving glass cylinder to which the tracing 


and printing paper are held by endless belts revol- . 


ving with the cylinder. The tracing, printing paper, 
and the printing surface all move together, and there 
is thus no friction between tracing and glass, perfect 
contact being therefore assured at every point, and a 
print with clear and sharply defined lines is obtained. 
Powerful but economical Mercury lamps pass through 
the centre of the glass cylinder giving an even and 
actinic light throughout. These lamps can be sup- 
pliedeitherfor Director Alternating Current Circuits, 
The paper can be fed in continuously or in small 
sheets according to requirements, and any length of 
print can be made. Machines with stationary 
cylinder can be supplied for smaller outputs 


80, YORK RD., KING'S CROSS, N. | 
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Motor Insulation 


made Oilproof. 
If you apply a suitable 
grade of Sterling Varnish 
to the armature windings SEE 
and field coils of your 3 
generatorsandmotors you # 
| will eliminate the risk of 
breakdown. 


add to the strength of insulation and protect 
it from damp, oil, and also from the action 
of acid fumes. For machines working in 
oily situations they are invaluable. 


Write us your Requirements and ask for List. 


THE STERLING VARNISH Co., 
196, Deansgate, Manchester. 


ORIENTAL 


/ TUBES в. 


f endeavour to obtain 


ORIENTAL TUBES for all Electrica] Engi- 


ring purposes s and ensure a satisfact« ry job. N 
We can supply Highest Quality Ste el Tubes in all se« > 
tions and to any spe cification, Let us quote you. » 
THE ORIENTAL TUBE CO. LTD, 


West Bromwich. Birmingham. 


enee 


Telegrams: ' Tubes, West 
B 


rom wich. ' 
T« корова: Weat 
ae =e J, 


POWER PLANT. 


JAMES GORDON & CO., 

Queen's House, 

1 AND SMALL 
S C R ; MACHINED PARTS. 


Kingsway, W.C. 2. 
- p ENGINEERING CO. 
= тию onn Рвеғаитов. В. J. DELFOSSB. 


'Phene : Holbern 1912. 199, PENTONVILLE ROAD, LONDON, R. 1. 


CAPPER PASS & SON, Ltd., 


. BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIM ON LBAD of all Grades 


.LEAD ASHES & 1 & LEAD | RESIDUES from A ACCUMULATORS. 
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Mo. 103. COUNTERWEIGHT SETS 
BEST ENGLISH CHINA, WIDE-GROQVE PULLEY 
T Rings stamped in ONE PIECE. 


F. | Я#__ © F. RYMAN. i18. Livery Street. RIRMINGHAN 


q——— 


The Croft Granite, Brick & Concrete Co., Ltd., 


CROFT, near LEICESTER. 
CROFT ADAMANT CELLWORK FOR EH.T. EQUIPMENT. 


URGENT REWINDING, 


REPAIRS & RENEWALS. 


Send o 


ELLERD-STYLES, l. ROSEBERY AVENUE, EC 1. 
WILLANS & ROBINSON, LTD. 


SEE 


— 


NS Sr 


— 


А 


=== 


\ 


THE ENGLISH ELECTRIC COMPANY'S (| 
ADVERTISEMENT, р. 13. 

ШП IAL A h 
= 

М B NH HEWEN .. 

E wu E E NH UV 4 
PROMPT DELIVERY PHONE : PURLEY.686. P 
REWINDS! REWINDS! REWINDS! | 


Armatures, Field Coils, Stators, &c. 
Specialities : Motor Repairs i to 40 H.P. 


Bradford Armature Winding Со, 


479, Manchester Road, Bradford. 


PORCELAIN CONNECTORS 


LARGE SIZE. 


No.l .. One-way. 
No.2 .. Two-way. PROMPT DELIVERY, 
No.8 .. Three-way. 

X", RYMAN, 


116, Livery St., Birrmindham. 


'" ALTERNATING, DERBY.” 


RAYNER & HEALD,»zx»v. 


SPECIALIZE N THE MANUFACTURE OF 
A.C. MOTORS TWO AND THREE PHASE. 
Good Delivery from Stock or Progress ир to 15 Н.Р, 


NAME -PLATES* 


ENCRAVED CAST-.PDRESSED- PRINTED [3 
BRASS COPPER -ALUMINIUM /VOR/NE CELLULDID 


LONDON LABEL C?L? 


HARLEY WORKS, BECKTON REE 


TELEPHONE: 228. TELEGRAMS: 


FOR ALL ELECTRICAL SUPPLIES 


INCLUDING 


Ironclad H.0. Switches, Fuseboards and Teak Case Boards, 


TUMBLER SWITCHES. LAMPHOLDERS, li 
PHILLIPS & TURNER, 1 15, Edmond St., BIRMINGHAM. 


SHIP TYPE FUSEBOARDS 


SMALL. COMPACT. BEST QUALITY 


F. RYMAN, 
116, Livery St., BIRMINGHAM. ES 


— v oam ë e e — 


July 11, 1919. ] 


i 9; 
Gerri 4 8058 3439. 


CALGRAY & ra LTD. 


WORKS : 
326, Goswell Road, 
London, E.C. 


Central 2114. 


“Crooms Hill” & Pernax 


ELECTRIC WIRES & CABLES 
for all 


Power, Lighting, Traction, 
Telegraph, Telephone and 
Signalling Purposes. 


Specially adapted for outside and exposed 
positions ; insulation, non-porous, non-brittle 


and waterproof. 


M akers— The 


NEW GUTTA-PERCHA Co., Ltd., 
‚ Dashwood House, New Broad St., Е.С. 2. 
Works: Crooms Hill, Greenwich. 


Branches :—Newcastle-on-Tyne, Manchester, 
Birmingham, Glasgow. 


“WELCO” 
PATENTS, 


AM < 
wm 
a VR 
- 
" > 
7 150, Alma St., BIRMINGHAM. 
# А И 
с E 
A 


Patent 
No. 
126,142. 


COMBINED FIRE 


and 


COOKING STOVE. 
30|- to 78|- subject. 


700) 
1,000- WATTS. 
1:500) 
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SIMPLEX CONDUIT 


asa WIRING e 


In the Simplex Conduit System every 
need of the installation engineer has 
been foreseen. The above illustration 
is one of our more recent devices. The 
Simplex watertight Switch and Plug 
combined in one unit, is up to the usual 
Simplex standard. Super-excellent. It 
is made both inter-locking and inde- 
pendent. The Switch is double pole 
and is fitted with easily renewable fuses. 


The electrical and mechanical details 
are substantial; the fitting is intended 
for outdoor situations, and for severe 
conditions. 


lt is only one of many patterns of 
strong, serviceable fittings for conduit 
wiring. 

[f any device or fitting is necessary for 
a sound installation job, Simplex make 
it, and when Simplex make it, it is right. 


Simplex Conduits Limited. 


EAD OFFICE AND WORKS 


GARRISON LANE, BIRMINGHAM. 
LONDON: 113-17, CHARING CROSS ROAD, W.C. 


MANCHESTER 16, Corporation St. LEEDS 6, White Horse St. 
- GLASG ri 


NEWCASTLE . 61. High Bridge. CARD ANSEA - n. Westgate. St 
°- А ig e. 0 es t 
BRISTOL -  . 10-11, Denmark St, ÁBERDEEN 1. Crimon f 
LIVERPOOL . 96, Whiteohape l. SHEFFIELD 281-3, Attecoliffe 
Cemmena. 


— — 
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ALUMINIUM SOLDERED 


AS EASILY AS TIN-PLATE. 


SOLUM actually alloys with Aluminium, is 
SELF-FLUXING, EASY TO USE. and 
will make PERMANENT JOINTS, free 
from OXIDATION or ELECTROLYTIC 
ACTION. 


SOLUM has been successfully used in the re- 
pairing of ALUMINIUM CASTINGS. 


© Soldering of BRASS, and COPPER to 
ALUMINIUM. 


And in the manufacture of ALUMINIUM 
TANKS and all classes of ALUMINIUM 
ARTICLES. ә 


_ DESCRIPT. IVE LEAFLET No. 1 


sent on request. 


and MFG. Co., 


2, St. Nicholas Buildings, 
NEWCASTLE-ON-TYNE. 


MANCHESTER 


The BRITISH ELECTRICAL 


GLASGOW and SUNDERLAND. 


dum 


N ome 
i 
| латов ASBESTOS ——7 WOVEN 


FLAT-RIBBON RESISTANCE GRI DS 


| АЙ Civis et ew ины with Ue eer clans vaca, uid 
i customers can readily arrange them in series er parallel to suit require- 
ments. 


The Grids саһ be supplied with short or long loops for attaching connee- 
tions for sub-dividing the grids, also for shortxircuiting а few ef the 
ribbons to cut out some of the resistance. If the Grids are supplied 
with long loops, the ohmic values will be slightly increased. 

All Resistance Grids are provided with selvedges or fixing margins at 
each end (which are entirely free from wires). ranging frem | in. wide 
to 2 in. wide, accerding to the size of Gnda and are of ample strength 
for assembling the 


— ee — — 


PRICES AND SAMPLES SENT ON REQUEST. 


THE CRESSALL MANUFACTURING Co., 
| | STANIFORTH STREET, BIRMINGHAM. ' j 


BRITISH MADE 


EFESCA 


ELECTRICAL SUPPLIES 


J ACCESSORIES, CABLES, 
FIXTURES, GLASSWARE, &c. 


We beg to announce 
that good consignments 
of 9" and 10” OPAL 
CONICAL ELECTRIC 
SHADES will shortly 


£ i ! ‘ov arrive from Sweden. = 
FALK, STADELMANN &COLID PLEASE ASK FOR QUOTATIONS, 
| EFESCA ELECTRICAL WORKS 
LONDON : GLASGOW 


Ask tor No. 409 Catalogue of Lanterns for Half-Watt. Lamps, and Mo. 429 up-to-date Accessories List. 


a r 


July 11, 1919.) | THE ELECTRICAL REVIEW SUPPLEMENT. 4l 


Representative Case 


presented by 


ISLOK 


THE RELIABLE SAFETY LOCK NUT. 


A Firm of International Reputation 
wrote on February 14, 1919 :— 


„With reference to your advertisement in The Electrical Review, will 
you kindly forward us about half-a-dozen i-in. Vislok Nuts which we 
are desirous of TESTING under VERY TRYING CONDITIONS.” 


On February 17, 1919, Vislok replied: 


“We have to thank you for your letter of the 14th inst., ref. 
50/2, received this morning. As our free sample offer does not cover 
more than one or two Visloks we are invoicing to you for trial 
half dozen No. One Visloks i-in., which are being despatched from 
our Works. We are PLEASED to hear that you will Test these 
under “TRYING” conditions, as the MORE TRYING THE CON- 
DITIONS OF THE TEST THE MORE WE WELCOME IT; 
and we are only asking yon to make sure that your fitters fit and 
lock Vislok strictly in accordance with our instructions - WHICH 
ARE SIMPLICITY ITSELF. In that case we are CONFIDENT 
that after the test we shall have the pleasure of NUMBERING 
YOU AMONG OUR REGULAR CUSTOMERS.” 


RESULT :—OPENING ORDER THREE WEEKS LATER 
FOR ASSORTED SIZES OF VISLOK TO VALUE OF £185. 


FREE OFFER AND CHALLENGE. 


We never solicit orders until the prospective customer has enjoyed the oppor- 
tunity of testing Vislok’s claim and guarantees under his own Working Conditions 


at Vislok’s expense. 
For this purpose we offer free samples, and, as the above letter shows, we 
urge upon applicants to Test ruthlessly our guarantees that :— 


VISLOK with certainty and safety defies Intensified and Con- 
tinuous Vibration, irrespective of working conditions. 


VISLOK is an absolute reliable and Safe Lock Nut. 
VISLOK is the first and only successful Reliable and Safe Lock Nut. 


The originals of above correspondence at Offices of Vislok Ltd., 3, St. Bride’s 
House, Salisbury Square, E. C. 4; where please apply for FREE SAMPLE FOR TEST. 


$ 


— 
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ЕОВ А.С. МОТОВ$ 


СО ТО 


PARKINSONS 


If you are interested in alternating current 
Motors, consult us, because we are specialists 
in the construction of this type of Motor. 
We have given very special consideration 
to A.C. Motors, and claim to know more 
about their construction than other Houses 
who have not specialised in this work. 


Tt 


| 
шїї CON TMA MUR HP NHIEU TOT prp te PIRE poses em 


ШЙ 


= Our. Success with this type of Machine has 
necessitated the building and equipment of 
an entirely new works designed expressly 
for the manufacturing of a specialised line, 


the Parkinson A.C. Motor. 


vmm 


НИНЫ 


| 


Huge Quantities. We are now manufacturing 
huge quantities of this machine, and our 
costs are based on a big output, which will 
enable us to offer a machine of the highest 
possible quality, possessing complete inter- 
changeability, at a low competitive price. 


A Good Investment. Parkinson A.C. Motors 
are not only a good investment for the 
present, but also for the future. We 
undertake to keep renewals and spares always 
on hand, which can be supplied from stock 
at minimum cost. 


ШҮҮ ШИШИП HER ^ IP HIER HIPH 


| 


m 


F. & A. PARKINSON, Ltd., E 


GUISELEY, LEEDS. 


London: 34, Broadway, Westminster, S.W. 1. 
Parkinson Specialities include — phone: Victoria 3373. 
* Single Phase" and Poly- 
phase" Motors for all purposes 


\ 


Wald 


= eU. & S., Ltd. 


2200 0:070,01000977979909:0:097 0/1 079/9709 e 
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We do not buy the 


Tungsten Powder or the Tungsten Rod. 
sure guarantee of 
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plele 
Thanet House, 


ilament 


E. 


uramLtd 


231-2, Strand, London, 


in our London Works. 
a British product from start to finish. 


D 


See that your lamps are made with 


which is the only 


Ге —— 
to the com 


inte rod, swage it down, and finally draw down into 


We begin with the Ore, refine and reduce it, work it 
the finest filaments. 


We are Tungsten and Molybdenum experts. 


Process by process the 


labour 


Tungsten 


wire 


From the 
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CABLE WORKS L 
Manufacturers of 


PAPER CABLES 


FOR ALL PURPOSES. 
LAYING 


HIGH 
TENSION 


PAPER CABLE 


ACROSS 


A River in Northern China. 


Works - - WESTERN SHORE, SOUTHAMPTON. 


_ ‘Telegrams : '' Pigekaybel, Southampton.” Phone: Southampton 1872. 


Head Offices: 144, QUEEN VICTORIA STREET, LONDON, E.C. 4. 
Telegrams : “ Pigekaybel (Cent.), London. Phone: City 6514. 
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If it comes from 

B.T-H. you can 

depend upon its 
Quality. 


E verything electrical that 


bears the name 
Hn» the B.T- 


alwavs remember 
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Mazda House, 77, Upper Tnames »tree 


Middlesbrough, Glasgow, »wansea, ( 


Send enquiries ама HEN to the o 


Reliable Wiring Accessories. 


Send us your enquiries for every- 
thing electrical you require. 


B.T-H. 


must be good 2 to 


put = 


tion for quality. T he 4 fore, 


The British Thomson- Hous! on Co. Ltd., 


, London, F Crd: 


I Nan ] 
Branches; Manchester, Birmingham, Leeds, Sheflield, Newea tle, 


arditt and D iblin. 


ce nearest to уои. 


We 


N ectrié 
Mazda House is the Home of Sb it £e rs, * 
ro 


gu 


£ * 2I ЖМ, 


We aré Specialists in Good 
Lighting. We design and make 
Scientific Lighting Appliances 
and Fittings as well as the Lamps. 
Lighting Advice and Plans on 
request. 
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—always enjoyed Ьу 
the discerning users of 
BROOK MOTORS 

. . the Motors that 
give no trouble 


[July 11, 1919. 


All sizes up to 
300 H.P. 


E. BROOK, Ltd.. 


Empress Works, 
HUDDERSFIELD. 


LONDON : Telephone Nos.: 1629—1630. 


11, Queen Victoria St., E.C. 4. Telegrams: "Phase Huddersfield." 49, 


Telephone: 4 
Telegrams; " 


468 City. 
Phasebroo Phone London." 


54, Corporation Street, MANCHESTER. 


LEEDS : 
Basinghal Street. 


Telephone No. 23896. 
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ELECTRICITY'S 


DEVELOPMENT ! 


You are not doing your duty to the industry in general 
unless you seek information regarding these two 


DOMESTIC LABOUR SAVERS. 


| 
| 
cii 


e LÀ " ы : 
Orders executed in rotation. e . 
T. eren ч - 1 ee 13 n 
Be os рагі P 
EI v5 


D eee we ee, 
АРИ 7°» Dy 
2 Peer 


FACTORS : 


MANCHESTER : Baxendale & Co., Ltd. (H. Dept.) 
Miller Street Works. 
LIVERPOOL : Baxendale Bros., Ltd., 
29, Harrington Street. 
LONDON: A. Emanuel & Sons, Ltd. (Elec. Dept.) 
George St., Manchester Square. 


— CS 


4 


Manufacturers’ European Sales Branch : 
L. G. HAWKINS & COMPANY, 
116, Charing Cross Road, LONDON, W.C. 


„ eae £22 10 0 “GEYSER” — £39 I76 
£12 12 5 £12 12 са ELEMECHEX, LONDON, Electric Washers. 


Decne . 


б ———o 


=й 


РАТЕМТЕР 


TOTALLY ENCLOSED MOTORS 


FOR 


Alternating and Direct Current. 


An “Emcol” Motor Generator Set : 


Generator 26kw. 1300 r.p.m. 40/130 volts. 
Motor 44 h.p. 1300 „ 220 


Total weight, 21 tons. 


DUST, FUME and DRIP PROOF. 


Send your enquiries to the first Licencees :— 


THE NEW BRITISH ELECTRIC SUPPLY CO., LTD., 
STEVENAGE HOUSE, 40-44, Holborn Viaduct, E.C.1. ноо E 


orks : 
DALSTON, LONDON, N. 
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PROFITABLE INVESTMENT. 


" 4 Т 
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, 

i 

LOAN | 


NOW 


and Igranic Electric Control Apparatus 


always. 


IGRANIC ELECTRIC С° LT 


147, Queen Victoria Street, LONDON. 


30, Cross Street, Works : 50. Wellington Street. 
MANCHESTER. BEDFORD. '" A GLASGOW. | 
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TRAND Co., 25, Park Place, a York City. 'lonoxro, 


Orr.: Wa. Dave & Sons, Larn., Manning Chambers. Panis: Bovvrau & OmEvILLET, Librairie, pote 22, Rue de la Ban 


hic Address: 


| LITHOLITE 
INSULATORS, Ltd. 


65—57, Hackney Grove, London, E. 8. 
"Phone and Telegrams: Dalston 592, London, 
FIREPROOF AND OTHER GRADES. 
ESTABLISHED NEARLY 20 YEARS. 


SILUMINITE. 


Fireproof—Non-Hygroscopic—High Resistant. 
The Yew low priced — Insalating Material having 
qualities and 8 by nc other Insu- 
lasting Material. Used je he Government and leading 
BMalilways. and Electrical Firm 


THE SILUMINITE INSULATOR CO., Ltd., 


Une Gs Green — Middlesex. 
dee Lar e Advi every alternate 


| 


FERGUSON, 
PAILIN, 
LIMITED, 


MANCH ESTER. 
Tel.: 380 Openshaw. 


INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS. 


E Record Electrical Co.. з 


BROADHEATH. MANCHESTER. 


TELEPHONE: 164 ALTRINCHAM: 


BROOK 
ONE, TWO and THREE-PHASE 
MOTORS. 
See Sup. 46. 


SWITCHGEAR. 
ERNEST F. MOY, LTD., 


Manutacturing Electrical Engineers and 
overnment Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


NEW DISTRIBUTION BOXES. 


THE CANTIE PATENT FUSE WILL 
CLEAR A “DEAD SHORT.“ 


ALL CONNECTIONS FROM FRONT. 


THE CANTIE SWITCH CO, LTD. 
67, MOUNT ST., NOTTINGHAM. 


mum SAXONIA 


ELECTRICAL WIRE CO., 
GREENWICH, S.E. 


LT9., 
ALWAYS 
ALL BRITISH 


FLEXIBLE CABLES. 


CHURTON « 


and РО yes“ 


* MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atias Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker: 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


Взе Advertisement last wusa page xxxvii, 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C.2 
Works: NORTH WOOLWICH, LONDON, E 


TELEPHONES & CABLES. 


Bee Advertisement this week, Sup. 8. 


CONNOLLY BROS,, Ltd., 


for 
WIRES AND CABLES. 


Bee Advertisement last week, p iii. 


STEEPLEJACKS 


Chimneys Raised, Felled, — 
Straightened, Pointed and Banded. 
The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co. Ltd, 
7, Princes Street, Westminster, S. W. I. 


Telephone : 
Victoria 6457. 


DIAGRAM PLATES, 


Switchboard Labels, Name Plates, In- 
struction and Address Plates, Adver- 
tising Novelties, Club Badges, Checks, 
Tokens, Blanks, Die Stampiugs, Dies, 
Press Tools, Punches aud Cutters, 


RELIANCE Y си си, 


BRITISH MADE 
BELL & LIGHTING 
ACCESSORIES. 
Julius Sax & Co., Ltd., 


24a, High St, New Oxford St., 
LONDON, 


Telegrams : 
Chimboseta, Phone. London. 


М.С. '. 


Advertisement Index, see page xxxvi. 


" Ageekay, Cent, London." A B C Code. Telephone Nos. City 997; Central 4425 (Editorial only). 


RUBBER 
INSULATED CABLES. 


See page xv. 


Glasgow Office : 
68, Gordon St. 


«em 7 


tV 
и FULLER, 


WIRES & CABLES, 
ACCUMULATORS, 
BATTERIES, 
CARBONS. 

CHADWELL HEATH, ESSEX. 


MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


THE BRITISH 


ALUMINIUM 


COMPANY, LD., 
109, Queen 
Victoria St., 
See large Adot, 10110119. LONDON, E.C. 4. 


THERMIT, LIMITED, 


(Proprietors: NOBEL’S EXPLOSIVES CO.. 
LTD., GLASGOW, 


675, Commercial Road, 
LONDON, E. 14. 


'Phone : 
EAS] 4157. 


‘Grams: 
“FULMEN, PHONE LONDON." 


LEA RECORDERS 


for measuring 
Boiler Feed Water 
and Condensed Steam. 


The LEA RECORDER CO., Ltd., Deansgate, Manchesteg 


“M.E.M.” IRONCLAD 
Switch and Fuse Gear 
is simple in construction, effici- 
entin working and merits your 


full confidence. Why not write ? 


“M.E.M.” Co., Ld., Barford St, B'ham. 
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g TUDOR 
ACCUMULATORS 


STEAM ENGINES. 
CAN BE OBTAINED 


ONLY FROM 
THE | 
TUDOR ACCUMULATOR 


COMPANY, LIMITED, 
3, Central Bulldings, WESTMINSTER, S. W. i. 


For Direct Coupling to Dynamos, Fans, 
Pumps, &c. 


For Ship Lighting and Industrial Works 
of all kinds. 


E. S. HINDLEY & SONS, 


j 10 меги Yictoria Hes IC Telegrams : “< SUBCONICAL, LONDON.” Telephone : VICTORIA 818. 
Works: BOURTON, DORSET. Tara: City 9804. 
a 


Works: DUKINFIELD, near MANCHESTER: 


MICA+MICANITE Tan PETE 


INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK 40, HATTON GARDEN, 
Contractors for Air Board, War Office and Admiralty Reoulremen ts. LONDON, E.C. 1. 
CUTTING AND GAUGING OUR SPECIALITY (The Oldest Estabilshed Mica House In the country.) 
BEST QUALITY MICA ONLY, AND ALL BRITISH. 


> 


_ Offer your stocks — 
P state full description and quantity 555 
| Terms of Purchase —Prompt cash 
P against delivery 
Me, 


М. 
— АГЫ ЕН 
An 


— EAS 


E dU ; 
= : Ж м-р 2 i 
« Telephone: CITY 3115. Telegrams: “ VANDUARA, CENT. LONDON." 
Contractors to H.M. Government. 


"hime TAPES, WEBS, CORDS, SLEEVING, ёс. 


DELIVERY FROM STOCK. 


JOHN MACLENNAN & CO, 


30, NEWGATE STREET, LONDON, Е.С. 1, anp ar 166, INGRAM STREET, GLASGOW. 
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NANTERRE 


For ARC LAMPS. 


М. M. WILSON а GO, 19, Waterico 8'reet. 
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Telegrams: “ELECTRIC, LONDON.” - THE: Telephone No. 8106 London Wall. 


- LONDON ELECTRIC 
WIRE COMPANY 
& SMITHS Ly 


CABLES, WIRES AND FLEXIBLES. 


HIGH RESISTANCE ALLOYS. 


PLAYHOUSE YARD, GOLDEN LANE, 
—-  Lonpon EC.1 


THOMAS INSULATORS 


| For E.H.T. Transmission Lines. 


NEW MODELS 


SPECIALLY DESIGNED 


to withstand 


HIGH FREQUENCY CURRENTS 
LIGHTNING SURGES. 


CARBONS 


LE EUROPEAN AGE 


JAMES W. GLADSTONE, 


10, HONOR OAK TAR он, S.E. 23 


lhe ast] Word rn bre! 


For. DYNAMOS. 
AGENTS : S 
EETS:RODS: 
WELLS ELECTRICAL CO, RECs GEASS: 
' 73, Cheapside, London, Е.С. 2: -INSULATORS: WASHERS: 
TELEP.: GITY 4117. — TELEOG: ELCHAR@ELO CENT. LONDON. — BUSHES:ETC. —- 
GLASGO0W-— 


MOSSES & MITCHELL 


GOLDEN LANE: LONDON: Ec. 
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Worsley Street, t, Hulme, e queen Anne's Chambere, Wostmiuster. 


de lel bah Le tel tah Le el hak de el tel ie del a del La 


THE TILT RACK 


METHOD OF KEEPING STORES. 


(Patents 106370, 108657, 109415, Rec. Marx 876,424.) 


The 
IDEAL System 
of 
Keeping Stores 


ee 


Goods are kept in 
removable steel trays 
tilted to show the 


A contents and facili- 
А, tate withdrawal. 
à The trays are fitted 
| with sliding  par- 
titions. 


The fittings are 
fireproof, are of per- 
manent value, and 
can be added to and 
re-arranged with a 
minimum of labour. 

Stocktaking made 
easy. 


vwwRITE FOR PRICES AND PARTICULARS. 


W. MACKIE & Co. 


ELECTRICAL AND MECHANICAL ENGINEERS, 
PALACE ENGINEERIMG WORKS, 
129, 131, 133, LAMBETH ROAD, S.E. ғ 


Telephone: Hop 182. 

BYNAMOS AND MOTONS. 
REPAIRS OF EVERY DESCRIPTION. 

MANUFACTURERS OF WIRELESS COMPONENTS. 


‘For . — 


HYDRO - ELECTRIC PLANTS 


Accurate Speed Regulation is Essential. 


OUR PATENT 


OIL-PRESSURE GOVERNOR IS UNSURPASSED. 


GILBERT GILKES & bocka L™. Kendal. 


Willcox’s Oils 


Y 
| “The Super-Quality Lubricant’ 


| FOR Steam Cylinders, Turbines, Bearings, 
"E Crank Chambers, Diesel Engines, Gas 
\ | Engines, Dynamos and Shafting. 


\ Let us quote for your requirements. 


l Other Specialities : 


| | Jointite Compressed Asbestos Sheeting, for steam, oil, water, acid, &c., joints ; Packings ; Oil Filters and Cabinets ; ; 
Stores and Tools of every description for the Electrical Engineer. 


W. Н. WILLCOX & CO., LTD., 
\ D 32/38, Southwark Street, London, S.E.1. 
| 
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USED THROUGHOUT THE WAR IN THE R.A.S.C., M.T. Section. 


The Wolf Double Geared Combined Bench and Hand Electric Drill was used throughout the 8 
war in travelling workshops of the RA. S. C. Repair lorries advertised for sale by the Disposal Board UC UE 
ме described as “fitted with Wolf Electric Drill — without which no equipment is complete. 

Wolf Electric Tools are British made throughout and are specially designed for drilling, riming, and 
tapping any kind of metal. The motor, switch and gearing are entirely enclosed. All gears are machine 
ш. The drilling spindle rans in ball bearing thrust, and ball journal bearings are used throughout. 


DELIVERY FROM STOCK. 


Why not write for our Catalogue to Department "D"? Ee See 


$WOLF & CO, LTD, “worms E 
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tant, sux and соттон | me CONCORDIA ELECTRIC WIRE Co., Lid. 


COVERED and ENAMELLED 
COPPER & HIGH RESISTANCE TRENT MILLS, NEW SAWLEY. DERBYSHIRE. 


WIRES, CABLES, SHEET 
STRIP and RIBBON. TELEGRAMS: “ Polianite, Long Eaton.” 


Sia. ^ ASBESTOS » ASBESTIN 
COPPER WIRES. 


TELE AE: Victoria 4120. 


мона ВЫЕ CORDS | LONDON OFFICE & STORES: 155, Victoria St., S.W. 1, TELEetns: "roimis tonden” 


TELEPHONE: Long Eaton 249. 


BELL WIRES & CORDS. 
TELEPHONE CABLES & CORDS. 


CHARCOAL IRON WIRE. 
ARMATURE BINDING WIRE. 
FUSE WIRES. 
MEDICAL CORDS. 


ccc 


THB ELECTRICAL REVIEW. | [October 8, ‘919, 


1919 


HE backing ofa long experience is 

behind that name. It stands for 

all that is good in Electric Cables and 

Wires, and is a guarantee to you of the 

nearestto perfection that Electric Cables 
have reached. 


The name of Henley has been connected 
with the Electrical Industry since 1837, 

. and during the greater part of that time 
the energy and research of the company 
have been devoted to the manufacture 
of Electric Cables only. That is їо say 
Henley’s have manufactured Electric 
Cables since their inception. 


Your best interests will be served if you use 


HENLEY CABLES 


W. T. HENLEY'S TELEGRAPH WORKS Co., Ld., 


Works : BLOMFIELD STREET, elepbones : 
NORTH WOOLWICH and (50. LC 
GRAVESEND, LONDON WALL. E.C. 2. Cia WADE 
Telegrams: "HENLETEL AVE, LONDON.” and "HENLETEL" all Home Branches. e 
PRINCIPAL COLONIAL AND FOREIGN BRANCHES: Suipacha, 602, esq., Tucuman, Buenos A 
546-550, Collins Street, Melbourne. Henley House, Calcutta. Khedivial Bldgs., "Sharia Emad El Dine Cairo. 
61, York Street, Sydney. n: 771 Street, Bombay. Adolph Seghe R 10, 5 
oom stine Buil o ers, Rue aris. 
20/21, Standard Bank Chambers, Jo'burg. Montreal. ding, Adolph Seghers, Calle de Ayala 23, Madrid. 


19/23, Blair Street, Wellington. N.Z. Heerengracht 209, Amsterdam. Adolph Seghers. Rua do Alecrim 79, Lisbon. 
Central Engine Works Co., Ltd., Laidlaw Building, Pattery Road, Singapore. 
Westinghouse Norsk Elektrisk Aktieselskap, Kristiania. 
G. N. Lionda & Co., Stoa Pesmazoglu, Athens ; and at Salonica. 
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TWO RATE SYSTEM 


: = 
Е WITH CENTRAL CONTROL FROM THE STATION, WITHOUT CLOCKWORK MECHANISMS, = 
Е MERITS CONSIDERATION. = 
= IT САМ BE EFFICIENTLY CARRIED OUT BY INSTALLING = 
Е кошек INCREASES = 
> costs. THE REVENUE. = 
5 HAND VELL-OLI PEI.“ SYSTEM : 
= = = 
: WITHOUT ADDITIONAL CABLES. z 
= (Made under DUDDELL—HANDCOCK--DYKES—OLIVER—ANGOLD Patents.) = 
= « OLIVER-PELL” Electric & Manufacturing Co., Ltd. = 
= (Late OLIVER ARC LAMP, Ltd.), — 
= WORKS : OFFICE: E 
= Cambridge Place, | Granville House, = 
= Burrage Road, Arundel Street, = 
= WOOLWICH, S.E. 18. C EROR LONDON, W.C. 2. = 
= Telephone: 76, WooLwicH. WRITE FOR PARTICULARS Telephone: 8393 CITY, = 
= Telegrams: ‘‘ OLIPEL, WOOLWICH.’ OF THE SYSTEM. Telegrams: ‘‘ OLIPEL, ESTRAND, LonpDon.’ = 
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' transmit 
Britain's Power 
in Peace and 


War 


BRITTAIN'S ELECTRIC MOTOR со. 


(Formerly LANGDON-DA VIES) | ASRS ORES 
ks: E 
110 CANNON STREET Works: BERMODY ROAD 


LONDON :E-C4 LEWISHAM SE 13 
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ULCANISE 
|: FIBRE = 


(Waterproof Insulator). 


DIAMOND FIBRE CO., LTD. 57/59, OLD ST., LONDON, E.G. 1. 
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TESTING RESISTANCES | 


For Calibration and Experimental Work. 


(S 


epe — WIRE = LI 
LAMDS 


Secure the utmost economy 
im Users’ Electric Lighting 
consistent with  Brilliancy, 
Strength and Long Life. 
Licensed and made under British Patents 16530 of 1907, 23499 of 1909, 
8031 of 1910, 17722 of 1911, and 10918 of 1913. 
Preprietors: 
METROPOLITAN-VICKERS 
ELECTRICAL CO., LTD. 


Sormerly 


= a 


Britich Westinghouse Elec. & Mfg. Co., Led., 
14, Long Millgate, Manchester. 
Stoves and Sales Depots: 

179, Wardeur Street, LONDON, W. 143. St. 
Vincent St.. GLASGOW. 55. Newhall Street, 
BIRMINGHAM. 5, Albien Street, Boar Lane, 
ТИГ 9. Millicent Street, CARDIFF. Chapel 

mon pide. SH SHBFFIELD. 8. Ward's Bidgs. 


VERTS CALCUTTA. BOMBAY. JOHAN NESBURG, 


We manufacture Resistances for Meter Testing, Photometic 
Work, Wireless Telegraphy, Cinematograph, Theatre Dimmers, 
Arc Welding and for all purposes. 


Please addrsss your enquiries ts 1— 


THE CRESSALL MANUFACTURING CO., 


| | 40 & 41, Staniforth Street, BIRMINGHAM. | 


VULCANISED INDIA-RUBBER 


CABLE, 


SWITCHGEAR, STARTERS, INSTRUMENTS, Etc. 


DELIVERIES FROM STOCK. 
ALL MANUFACTURED BY US IN LONDON. 


Oy., HEAD OFFICE & WORKS: ST. THOMAS STREET, LONDON, S.E. 
WM. GEIPEL à C - GABLE WORKS: WEMBLEY, LONDON. à 


VW 
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ELECTRIC MOTOR CONTROL GEAR. 


"ELEVANJA" | (INSULATING MATERIAL 


RODS SHEETS AND TUBES 
TURNED AND MOULDED GOODS 
F. M. CARSON, 


121a, Bunhill Row, LONDON, E.C.1 


Automatico 
Motor Starter 
with pilot 
reversing 
switch. 


REQUIREMENTS. 


LE 


ELLISTON, EVANS & JACKSON, Ltd. T 
13, CROSS STREET, FINSBURY, EC. 2. 


[vem Wate” { soos ^ BLEVANJA, LONDON,” de The Clean Way 


to Clean. 


OU can now obtain the Sturtevant No. 5 Turbine 
Suction Cleaner. It is the Cleaner with the 
Biggest cleaning capacity for the smallest power 
expenditure. 


Built on sound engineering lines, nothing toy-like” 
about it. It has an infinite capacity for work. 


Large numbers are in use cleaning Stores, Offices, 
Theatres, Cinemas, Hotels, &c. 


Ask us for particulars of these and smaller 
sizes. Publication U1207 on request. 


Satisfaction 


г always follows the installation of PREMIER 
Electric Glue Pots because the service they 
yield is reliable, handy and very economical. 


PREMIER“ 
ELECTRIC GLUE-POTS, 


like all the P. E. HI productions, are well made, 
well finished, produced from best class ma- 
terials by skilled craftsmen and are dis- 
tinctive, both in design and іп service. 


A Д s ` 
/ К 
“Le 
a | 


Engineering Company, Ltd., 


We will gladly furnish fullest particulars— 
may we send. YOU details ? 


PREMIER Electric Heaters, Ld. 


258.260, Bradford Street, BIRMINGHAM. 
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RED'BRABYs CaL 
TANK MAKERS 1 
LONDON. : 
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MILD STEEL PLATE WORK, BLACK OR GALVANIZED 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 


\ сме Offices : 352 to 364, EUSTON ROAD, N.W. I. 
"Fahrenheit. i 
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| D. & S. Grip Contact 
af y | , Circuit Breakers. 


Effective 
and 
Durable 


DORMAN & SMITH im. 


ORDSAL ELECTRICAL WCRKS, SALFORD, MANOHESTER 


for 


Q16. © THE |. DOUBLE 


We can now meet all demands 


PURPOSE 


(No Flex.) 


FIRE. 


Heats Room, Boils or Fries, 
without any alteration whatever 


QUEAD, Ltd., 47/57, Marylebone Lane, W. 
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— Simple 
but Efficient. 


In a phrase, that sums up the case of the 
M. E. M. Ironclad Switch and Fuse Gear. 


Throughout, M.E.M. lines are of simple design, and combine 
simplicity with maximum efficiency, without complication or un- 
necessary elaboration 


All M.E.M. Cases are made of best quality soft grey iron, many 
are silicate enamelled inside and, where porcelain is used, this is of 
the best English manufacture 


In all particulars, M.E.M. goods conform to Home Office Regulations 
and carry a 6 months' guarantee against defect. 


M.E.M. goods are BRITISH-MADE throughout built under modern management 
in a well-equipped factory organised for Highest Efficiency. 


MIDLAND ELECTRIC MFG. СО., Ltd., 


Barford Street, - - - Birmingham. 


LONDON : Hogan & Wardrop, 2, Gresham Buildings, Basinghall Street. 
Е.С. MANCHESTER: T. A. Nunwick, 4, Carr Street, Blackfriars. 
GLASGOW W. Brown & Co. 200/208a, St. Vincent Street. 

NEWCASTLE-ON-TYNE: R. F. Sunderland, Milburn House. 

DUBLIN: Ingram & Myers, 200, Great Brunswick Street, 
SYDNEY, N.S.W James Thornell. Box 882, G.P.O. 

JOHANNESBURG: Rice, Wilson & Herd. 87, Standard 
Bank Bldgs. CANADA: Owens, Ltd..Con.Engs., 

Vancouver, B.C. BELGIUM: J. Ducamp 
and Co.. 8, Rue Locquenghien, 
Brussels (Centre). 
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PROVIDES A TERRIFIC TEST FOR A CIRCUIT BREAKER 


The WHOLE of the Electrical Power used on the SUPER-DREADNOUGHT FLEET during the War was 


CONTROLLED BY OUR CIRCUIT BREAKERS. 
T——THATS WHY THEY SELECTED OURS. 


8.— 
bo LIKEWISE—— SPECIFY OUR BREAKERS.—-. : 
THEY ARE AS CHEAP AS ANY BREAKER ON THE MARKET, AND ARE NAVY-PROVED. 


Supplied in all sizes and for every purpose, open and enclosed patterns, hand operated and electrically operated. 
99990000000000000000000000000000000090000090000000900900990000000000009000099 e€00909900000900000000000090009000000000009000000 


WHIPP & BOURNE, Ltd., Castleton, Nr. MANCHESTER. 


3 Telegrams: 
i d Central Station Type Switchboards and Switchgear.) " 
Ires Lid тоа re. WORK STREET. Switehes."’ Casticton, Lanes, 
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When you fully 
realise the value of 
the price, quality 
(= E =A is oe & service offered 
N 2 k . . your next order 
m will be for 


SUN CABLES AND WIRES 


Price. А quotation will enable you to 
judge that this is right. It is really low in 
consideration of the high quality offered. 


— 


Quality. All Cables and Wires sup- 
plied are manufactured to rigid specifica- 
tion and combine the highest grade of ma- 
terials with the best possible workmanship. 


Service. Large stocks are always 
available of all the sizes in every-day use, 
so that most requirements can be delivered 
immediately. 


Hemma ОТООР 


STANNOS WIRES which are invaluable in a very 
large number of installations where it is impossible to 
use other methods, can also be supplied from stock. 


Bear in mind when ordering your Cables that Sun | 
Electrical Accessories, Switchgear, Conduit and Fit- 
tings will ensure a thoroughly satisfactory and relia- 
ble installation. 


Quotations for cables and all other classes of elec- 
trical supplies, quickly furnished on application. 
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STANDARD A.C. AND D.C. MOTORS ARE 
SUPPLIED IN A FULL RANGE OF SIZES 
WITH CONVERTIBLE FEATURES, REN- 
DERING THEM SUITABLE FOR WORKING 
UNDER ANY CONDITION OF SERVICE. 


EE 
1779 


e L4 
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275 


The Convertible Feature provides for a motor of the Protected. Enclosed 
Ventilated,” “ Pipe Ventilated with open outlet. Pipe Ventilated with pipe 
outlet or Totally Enclosed” Type. 
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CONVERTIBLE MOTOR—PROTECTED TYPE. 
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ENGLISH ELECTRIC COMPANY 


LIMITED. 


WORKS :— 
DICK, KERR WORKS, PRESTON. ORDNANCE WORKS, COVENTRY. 
ORDNANCE WORKS, SCOTSTOUN. — PH(ENIX WORKS, BRADFORD. 
. WILLANS WORKS, RUGBY. D 
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QUEEN'S HOUSE, KINGSWAY, — 
LONDON, W. C. 2. = 
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Head Office and Works: 


A REES ROTURBU v.c. MOTOR DRIVING A 
REES ROTURBO ROTARY JET CONDENSER. 


WOLVERHAMPTON, 
ELECTRICAL AND PUMPING ENGINEERS. 


ENGLAND. 


— 


We were among the pioneers of the elec- 
trical industry in this country and have ever 
since specialised in D.C. machinery of the 
highest class. By our policy of continual 
improvement and adaptation of designs to 
actual service requirements we are. in а 
position to offer the right dynamo or motor 
for every service. 


Our illustration shows one of our D.C. 
machines, driving a Rees Roturbo Rotary 
Condenser. These are both made in our 
own shops and are tested together on our 
test bed before despatch Е abso- 
lute satisfaction in service. | 


— . — 


HASTINGS HOUSE, 
NORFOLK STREET, 
STRAND, W.C. 
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The Treatment of 
the Rubber 


through every stage from 
the raw state in which it 
is imported to its final 
application to the 


Rubber 
Insulated 
Cables 


is carried out by specialists 
with a hfelong experience 
in their work. The mach- 


4 A MEX Dico D 
inery and plant employed | УРА Q1 MO | 
is of the most modern ! % жей ^b 
design and up-to-date con- 
struction, and nothing in 
knowledge and experience 


is spared to ensure per- 
fection. 
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Hundreds of 


Miles per week 


of Rubber Insulated Cable 
are turned out by our works 
at Charlton, and extensive 
floating stocks maintained 
at works and branches, 
Let us know your require- 
ments 


Johnson & Phillips, Ld. 


— Cable Makers and Electrical 


à Engineers since 75. 


Charlton, London, S.E.7. 


. City Office: 12,,Union Court, 
Old Broad Street, E.C.2 
Branches at 

BIRMINGHAM, 206, Corporation 
St. CARDIFF, 9, Park Place, 
GLASGOW, 159, West George St. 
MANCHESTER, 451, Deansgate, 
NEWCASTLE-ON-TYNE, 448, Blac- 
kett 5t. PORTSMOUTH, Cleve- 
land Road, Gosport, 
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STANDARDISATION of CHAINS 


Cutter Forms for Roller Type up to iin. Pitch. 


HE Association of BRITISH DRIVING CHAIN MANUFACTURERS is dealing with 

the Standardisation of Roller Chains, and the new standards up to } in. pitch have already 
been announced. For the convenience of chain users aud to ensure complete interchangeability, 
tooth forms have also been standardised. 


The ASSOCIATION FORM, while not being identical with any of the existing forms, incorporates 
the esseatial features of each. The general construction is shown 

in the diagram. It consists of a ROLLER SEATING, CUTTER 

WORKING FACES, and TOPPING CURVES, all of which 
are arcs of circles. The angle of 120 subtending toe roller seating 
has its origin at the centre of tbe diameter of the roller seatiog. 
The working faces are comparatively flat curves tangential to the 
roller seating, and the topping curves are tangential to the working 
faces and of such a radius as to permit a suitable height of tooth. 


The dimensions of tooth forms for chains up to 3 in. pitch are given in the following table:— 


t 


Length of Radius of «adius of Radius at 


Roller | Cutter No. of Teeth | Werking Pace. | Roller Seating. | Working Расе. | Top of Tooth. 
No. . L.W. R.S. К.Е. В.Т. 


jam. to Cut 
9 12 = 126 45 | 45 

13 19 12 x 1125 18 | 

20 and over. 154 (min.) - 3:825 (min.) 052 (max.) 


9-12 = | Э 
13 19 16 m `5 | 24 
20 and over. 205 (min.) " (min.) '07 (max.) 


22. — — сар МАО, 


9 12 pem | : ' 
13 19 16 T : | 24 
20 and over. 205 (min.) is 5 1 (min) 07 (max.) 
oo 202 75 
20 15 1:875 | `3 
20 and over. 256 (min.) 5 6'375 (min.) | ‘087 (max.) 
9 12 Bes | `9 9 
13 19 24 | A 225 [35 
20 and over. 307 (min) € | 765 (min.) 105 (max.) 


Particulars of Association standards for the larger roller chains and their tooth forms will be 
detailed in subsequent announcements. Eventually, when complete standardisation has been 
effected, full details will be published in pamphlet form; applications for which should be made 


to the Secretary. 


Members of A. B. D. C. M. Section. 
BRAMPTON BROS., LTD., BIRMINGHAM ) (CYCLE AND MOTOR CYCLE 
“THE COVENTRY” CHAIN CO., LTD., COVENTRY- - 7 HEAVY ROLLER AND 
HANS RENOLD, LTD., MANCHESTER ) | INVERTED TOOTH 
ALFRED APPLEBY CHAIN CO., LTD., BIRMINGHAM! , Уся nm 
PERRY & CO., LTD., BIRMINGHAM | 


ASSOCIATION OF 


—| BRITISH DRIVING CHAIN — 


Bassishaw House, Basinghall Street, LONDON, E.C. 2. 
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cic US 


GILSONS 


FOR 
HIGH-GRADE SCREWS 
АМР TERMINALS, 
CEILING ROSE PLATES, 
WALL PLUG SOCKETS, 
Ф PLUNGERS, ЕТС. 


Address inquiries 


D. GILSON & Co. Ltd. 
4 


WALTHAMSTOW, E. 17 


s 
10 


FF ne | 


\ 


ELECTRICITY for EVERYTHING 
EVERYTHING for ELECTRICITY С 
/ A E, 


Dede 
- ELECTRICAL COMPANY 
17, WHITEFRIARS STREET, LONDON, E.C. 4. 


"Phone: City 8363. Telegrams: " Mittricity FEET. LON DON * 


— SOLE LONDON AGENTS FOR — 
THE 


LET US QUOTE YOU FOR N | О N 4 
| Co., 


О R LOUGHBOROUGH. 
х | 5; } А 
| p + 4 E D". ш 2 
nne : ES XN" 9 
Io A» 
КУАТ c eae RE 
| А Эше FAC УЗ» 


ELECTRIC FIRES, 
OVENS, BOILING PLATES, 
RAPID GRILLS, &c. 
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| MESSRS: CaNender’s Cable & Construc- 
| | tion Co., Ltd. have a long and 


Branches at Home— world-wide experience in the manufacture 
of Electric Cables and Accessories, 
BIRMINGHAM, BRISTOL, CARDIFF, CHESTER, КУ 


{уз 


| 
| 
EXETER, GLASGOW, IPSWICH, KINGSTON. | | ЖӨ КО И 
Since 1879 the business has grown and 
ON-THAMES, LEEDS, LIVERPOOL, developed by reason of its high-class 
MANCHESTER, NEWCASTLE, NOTTINGHAM, знн о) „and constant, research 
| | È eht " RPAH sd И ык жор © | 
SHEFFIELD, SOUTHAMPTON, STIRLING, amd cb "o A 
STOKE-ON-TRENT, TUNBRIDGE WELLS. = 
| | TE Л Hethods adopted 
235 ИЕ or invented are in the fire of 
Branches & Agents Abraad cee b fore | placed on: the 
=l AMSTERDAM. ATHENS, BARCELONA, máHtet к чин. cia proposition; and 
| АН, the'orgahisation at the disposal of. the 
| BELGRADE, BOMBAY, BRUSSELS, company [renders ,every| possible assist: 
| .| BUCHAREST, CAIRO, CONSTANTINOPLE, ance in the, consummation of a perfect 
| CALCUTTA, CHRISTIANIA, COPENHAGEN, on 0 on kriends жой 
GOTHENBURG, JOHANNESBURG, LISBON, 8 = 
MADRID, MELBOURNE, MILAN, PERTH (W.A.), „р> ties "dr Sable and Acceda 
| SHANGHAI, SYDNEY, WELLINGTON (N.Z). | |, apase, sqligiterhsand "descmiptive booklets or 
ar E m talogues. will, be sent. to any part of the 
M —— 4 United Kingdom or the World. zi: 


Hisce mdp PHP HR UE BN p D PE m] ШИШИШИ ИШЕДИ 
' 


Telephone : i — — 
eee "CALLEN'DER, 
уан LONDQN:" 

Hamilton House, Victoria Em ent, LONDON, E. C. 4. did "d ty Р 


M —— заат 
BROWN A CO., 


WATERLOO SAW MILLS, 
— to 85, McAlpine St., Glasgow. 


'" Boxes, GLASGOW.” aar a a ыы. CENTRAL 6566 (three lines}. 


CABINET  & WOODWORK 


MOULDED INSULATED ARTICLES. 


HIGH INSULATION. NON-HYGROSCOPIC. PROMPT DELIVERIES. 


ELECTRICIANS. 


ROUND OR SQUARE BLOCKS RECESSED 
EITHER FRONT OR BACK. 


BEST MATERIAL AND FINISH. 
PROMPT DELIVERY FOR EITHER STOCK OR SPECIAL PATTERNS. 


Phone: Battersea 1898. 


ian IMPROVED SOLIDITE CO., LTD., is 


2, ADVANCE WORKS, JEWS ROW, Сы 
4 WANDSWORTH, LONDON, S.W.18. ' X5». 


The best is always cheapest, 
for quality tells in the end. 


UNIS ! НИШ ИТТТТТҮТТТТТТҮТТТТТИТТТТТТТТТТТҮТТЕ 
ENIM. — DALAI UU 
= RITISH-MADE “Z’s” are Lamps you can always depend 

EE upon. All are of the same high quality. 

EZ Mm 

== An inferior lamp could not pass our tests. It would be 

ES detected instantly and rejected unconditionally. This uniformity, 


this dependability, is one of the reasons why “27” Drawn 


Wire Lamps are so popular with 
censumers of all classes. | 
G Ys re 


Our List and Trade Terms 
will be sent at your request. 


THE “Z” ELECTRIC LAMP MANUFACTURING CO., i 


INIURIAM 


mmm ШШШ ШШ TRITT 


== 

== Sales Office and Works: SOUTHFIELDS, LONDON, S.W. 18. 

== : ipee y DÉPOTS: | = 

== GLASGOW—40, WEST CAMPBELL STREET, BIRMINGHAM—8, CHURCH ST.. COLMORE ROW. E 

== NEWCASTLE—MILBURN HCUSE, MANCHESTER—60. LONG MILLUATE, 

== BRISTOL——59. VICTORIA STREET, DUBLIN—$, SOUTH ANNE STREET. k 

Fi ДИД ИИДЩШШДИШДИШИШЩШЩЩДЩШИЩЩДИЩ ДШЩШЩЩЩЩЩШЩДЩЩЩДА 
ШШШ ШШШ ЩЩ ШШЩ ШШЩЩ ТУТТАРА. 


вАпүз GYROMETERS 


(OR SIGHT-SPEED INDICATORS). З 
Highest possible efficioncy, embody all the desirable features which we have found to v 


be 5 in our long experience as manufacturers of this class of instrument for the 
Admiralty and all the leading engine makers, &c. 

Beautifully finished in Hard Black Stove 
Enamel, with Nickel-plated Mountings. Horizontal "и 
and Vertical Patterns, in 4, 6 and 8-inch Dials. pom 


tandard Type Gyrometer. 
(As made for the Admiralty, &c., in large numbers.) 


ON SEPT. 25th TO OCT. 17th, 1919, WE ARE EXHIBITING AT THE SHIPPING, | 
ENGINEERING & MACHINERY EXHIBITION, OLYMPIA, LONDON, STAND 95. 
We shall be glad to send a complimentary ticket to any of our customers on receipt of postcard. 


Sir W. Н. BAILEY & Co., Ltd., 


oe B.B.” Type romii, ALBION WORKS, MANCHESTER. 
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Sectionalize your r electrical 
distribution system 
by installing 


By so doing you localize effects ot faults.and 
reduce destructive results of short circuits. 


B.T,H. Reactor, 300 K. V. A. 


Permanent 


Protection.— 


All windings are 


permanently 
secured beyond 
possibility of 
movement, be- 
ing embedded in 
specially treated 
concrete. No 
organic insul- 
ation to deterio- 
rate. А solid 
structure which 
will last as long 
as the station 
building. 


Write for List RE. 310 
on Cast-in Reactors. 


Straight Line Characteristic.—The reactance value is maintained 
under any load. 

They are Always on Duty—to do what is expected sen the 
emergency arises. 

Fireproof.—No organic materials used in construction. 

Graded Insulation.—Spacing is increased between layers as potential 
differences: increase. 

Open Construction.—Good ventilation to dissipate heat under 
short circuit conditions. Easy to inspect. 

Simplicity Itself.—Only Copper Cable—Concrete—Metal Fittings— 
Porcelain Insulators. | 


" 
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Three 50 K.V.A. B.T.H. Reactors on Feeders in Generating Station. 


The British Thomson-Houston Co., Ltd. 


Head Office and Works  - с «ie 


Electrical Engineers and Manufacturers, 


Rugby, England. 


= — — — - 
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Cast-in Concrete Reactors. 


p 


ANY OLD IRON— 


WOULD NOT SATISFY YOU, NEITHER WOULD IT | 


——— — M 
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SUIT OTHERS. YOU (AND THEY) WANT THE BEST. "à 
| 
| 1. 
me XCEL =" 
IRON | 
(ENTIRELY BRITISH MADE) U 


IS RECEIVING UNIVERSAL APPROVAL. 
SUPPLIED IN TWO WEIGHTS, 516. & 6 Ib. 
IN ALL STANDARD VOLTAGES from 100 to 250. U 
DELIVERIES ACTUALLY FROM STOCK. 


BERRY S ==. | 


WESTON 
Portable A.C. Instruments | 


MODEL 155. 


Model 155 Instruments are very compact and light and 
have excellent scales. "The cases are of wood, neatly finished 
and dust proof. 


They have no discernible working error, the indications 
being the same whether left in circuit for a second or 
permanently. and they are perfectly dead beat. 


Their accuracy, which is guaranteed to $%, is unimpaired by 
changes of temperature, and they may be uscd on any com- 
mercial frequency without error. 


They are also suitable for direct current, and the ammeters 
may be safely connected in circuits of preasure up to 2,300 
volts and are made in ranges up to 500 amperes. 


pull particulars of these Instrumente are given in our List D4, 
which will be sent upon request. 


Model 155 Ammeter. 


Weston Electrical Instrument Company, Ltd., 


Audrey House, Ely Place, Holborn, London, Е.С. 1. 
Telephone: 2029 Holborn. Telegraphic and Cable Addre:s: “ Pivoted London." Inland Telegrams : “ Pivoted Smith London.” 


"S Lid 


— 
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H.C. COPPER WIRES 


Enamel, Silk and Cotton Covered. 


Our Wires are unsurpassed for quality and dielectric strength. Our 
Enamelled Copper will stand a higher temperature than any other Insulation 
we know Of, and each reel is warranted to give an unbroken run. It is 
mechanically the strongest and toughest Insulation extant. 


Other products : 


TUNGSTEN CONTACTS. Recom- RESISTANCE WIRES. 
mended for Induction Coils, Tapping, 
Keys, Magnetos, &c. FLEXIBLES, TELEPHONE CORDS 
and IGNITION and OTHER 
TUNGSTEN and MOLYBDENUM CABLES, armoured and unarmoured, 
Sheet, Rod and Tape. Terminals, Test Clips, &c. 


THE L. P. S. ELECTRICAL CO., 


14, Howick Place, Westminster, 
- кыл 8 LON DON 9 S. W. і a Telephone No.: Victoria 7846. 


' E NT 1 822 e 
OL p LADY “NOW ISNT IT NICE TO HAVE 80 MANY ABSTAINEKS 
IN YOUR АКТАП MECHANT. HOW VERY COMFORTING FUR YUL 
MECH T * Рурроҳ ME MESSpriccs [DONT QUITE SEE YOUK 
INI S&PRIGCS WELL NOW LOOK AT THOSE DEAK SWEET 


(1*8 MEN- La ‘TEMPEKANCK, SOCIETY 


IS TT NOT 


є . Helens Cable and Bubber Co., £i., WMarringto n. 
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REDUCED 


PRICES 


OF 


Write for New 


Prices to— 


DRAKE & GORHAM 
WHOLESALE, L" 


LONDON - - - - 67, Long Acre, W.C. 2. 
Telephone : 4250 Regent (3 lines) London. 
Telegrams: " Dragorlite," Rand, London. 
MANCHESTER e ee a œ 29, Piccadilly. 
Telephone : 3700 City (2 lines) Manchester. 
Telegrams: “ Accumulator,’ Manchester. 
GLASGOW a - > §0, Wellington Street. 
Telephone : 3858 & 3859 Central (Glasgow). 
Telegrams: or Glasgow. 
LIVERPOOL - - 37, School Lane. 


Telephone : 4735 Royal (Liverpool). 
Telegrams: " Swiftsure," Liverpool. Aa : 


| (ME. acAL44e AT . a CUITLI...- 
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ADD impetus 
to the growing 
popularity of 
Electric Irons 
by using 
“CHRONIC” 


Resistance Metal. 


The vital 

necessity of 

making Electric 

Irons absolutely 
trouble-free, as well 

as efficient, is immediately 
apparent when one considers 

the lack of all technical know- 
ledge common to their users. 
And “Chronic” is the most 
trouble-free Resistance Metal 
you can procure for this purpose. 
It will stand red heat that 
would perish other resistances, 
and the complete uniformity ol 


its excellence ensures prolonged 


satisfaction to the users—the best 
advertisement an Electric Iron 
could possibly have. 


Henry Wiggin & Co., Ltd. 
Head Office: 

55, George St., Birmingham. 
London Office : 


Lionel Robinson, 3, Staple Inn, 
Holborn, W.C. 1. 
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N 

\ Electric Lighting Plants y 
N for country houses, cinemas, garages, &c. N 
N Compact. Reliable. Efficient. NS 
S Sizes from 350 watts upwards. S 
SS Complete plants quoted for, including engíne, S 
N dynamo, cells, and switchboard. N 
\ —— 2 
N Prices Right. S 
N The À 
N 

Crypto X 

Electrical Co., Ltd. N 

Acton Lane, Willesden, Ñ 

LONDON, N.W. N 

aS eee À 

7 DPO, LLULLU, УЖ, 


" Near Harlesden on the Bakerloo 


all bb EHE HH HE LJ punit TTE 


PATENTED 
TOTALLY ENCLOSED MOTORS 


FOR 


Alternating and Direct Current. 


An * Emcol" Motor Generator Set : 


Generator 26 kw. 1300 r.p.m. 40/130 volts. 
Motor 44 Һр. 1300 „ 220 
Total weight, 21 tons. 


DUST, FUME and DRIP PROOF. 


Send your enquiries tó the first Licencees :— 


THE NEW BRITISH ELECTRIC SUPPLY CO., LTD., 


3 odia STEVENAGE: HOUSE, 40-44, Holborn Viaduct, E. C. 1. ноо 2330/1 o taon 


TMM 
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CONTRACTORS' 


COLUMN. 


(ihe following Information is published in the interests of electrical contractors and others who are seeking for openings for new business 


(Considerable expense is incu 


in the production of this column, and every care is taken to 
but it will be understood that in a matter where so many correspondents are engaged, and where the amount of information to be 


ensure that the information is new and accurate, 
handled is very 


large this cannot always be guaranteed. If alleged inaccuracies are reported to the Editors, they will be fully investigated.] 


AYLESBURY .—Sunday schools, for the trustees of Buckingham St. Wesleyan 
Church; the secretary. 


BACUP.—Conversion of Stubbylee Hall into municipal offices; Borough Sur- 
veyor. 

BROADCLYST (ExzrER).—Victory hall, for the committee; J. Hamlyn, secre- 
tary. 


BURY.—Shed at Elton, for S. Smethurst & Sons. Weaving shed and ware- 
house at Pimholes, for Wood Street Mill Co. Extensions, for 
Olive Bros., Ltd. 


CAERPHILLY.—Garage (£3,000), for the U.D.C.; T. Richards, surveyor. 
COATBRIDGE.—Saw mills, Buchanan Street, for Wood & Wilson (£4,000). 


COVENTRY.—Schools at Holbrook Lane, Narrow Lane, and Folly Lane 
See for the City Council; G. A. Steane, architect, Little Park 
treet. 


BEEEOMERE: PORT.—School; Secretary, County Education Committee, 
ester. 


FLINT.—Works, for Courtauls, Ltd., Bocking (Essex) and Coventry. 
GRANTHAM.—500 houses, for the T.C.; Borough Surveyor. 


HALIFAX.—Memorial hall and headquarters, for the Y.M.C.A.; C. E. 
Elcock, architect, 178, Oxford Road, Manchester. 


HEATON CHAPEL (near SrockPoRr).—Extensive works; 


Crossley Bros., 
Openshaw, Manchester. 


HEREFORD.—Premises, Commercial Street, for*G. W. Cope. 


Ф i + = 
HULL.—Reinstatement of brush works, Wellington Street, for Stanley 
Pickering. 


HUNTINGDON.—War memorial hall (£8,000); Rorough Surveyor. 


KIDDERMINSTER.—Dye-house, &c., Green Street, for Cooke Bros., Ltd. 


KINGSTON-ON-THAMES.—Extensive alterations, Church Street, for Sel- 
fridges, Ltd., London. 


ынс house, &c,, St. Catharine’s Grove, for АП Saint’s Mission; 
orton. 


LITTLE LEVER.—Housing scheme, &c.; J. Seddon, Clerk. 

LITTLEBOROUGH.—Housing scheme; Butterworth & Duncan, architects, 
Rochdale. 

LLANRWST.—Housing scheme; H. Hughes, architect. 

MAXWELLTOWN (Dumr:igs).—Houses, Ryedale, for Charteries, Spence & 
Co., Rosefield Mills. 


Hants).—Houses, 
inchester. 


SOUTH KIRKBY (Yorks).—Cottage hospital; Clerk to the Council. 


SWINTON (near МАМСНЕЅТЕК). — Housing 
H. Entwistle, Surveyor, U.D.C 


WAKEFIELD.—Extensions to works, for E. Green & Sons, Ltd. 
WHITLEY BAY.—R.C. Church; Rector, St. Edward's R. C. Church. 


WORCESTER.—Secondary School for Girls cn site of Thames House; City 


ROMSEY for the T.C.; A. Haynes Johnson, architect, 


school at Lightbourne Green; Mr. 


Architect. 


"ОЛУ ОО ОУ О О О О ОООО ОТТ 
- JUST PUBLISHED. : 
| The “ELECTRICAL REVIEW" TABLE : 
= Op == i = 
| PRE-WAR ano POST-WAR PRICES CHARGED | 
: FOR ELECTRICAL ENERGY. | 
: For Lighting, Power, Heating and Cooking, and Traction : 
= and Cost of Coal, by 240 British Electricity : 
= Supply Undertakings. | Е 
: 1 [= БАСН. POST FREE 1 [ 2 : 
: THE “ELECTRICAL REVIEW,” LTD, 4, Ludgate Hill, London, E.C. 4. |- 
ТТТ 


KEY FIBRE CONDUIT ^» 


The KEY ENGINEERING Co., Ltd., 


4, QUEEN VICTORIA STREET, LONDON, E.C. 4, 
and TRAFFORD PARK, MANCHESTER. 


© í 


TROUGHING. 


me See Se eee 
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DE MINIMIS NON CURAT LEX. 


BRITISH IN SU LATED Which is where we differ from the law, 


for it is attention to the little things that 


AND 
HELSBY GABLES, LTD. has contributed to make 
В.І. CABLES 


world famous. 


Head Office: PRESCOT, LANCS. 


Works: PRESCOT and HELSBY. 
“The little more and how much it is: 


the littie less and how far away." 
It's the little more that puts the B.I. on 


the summit. 


Manufacturers of— 
Copper, Bronze, and Aluminium Wires and Strips. 
All Classes of Electrical Cables. | 
Cotton-covered Wires and Strips. 
Pillars, Joint Boxes, Knife Switches. 
Electric Welders, Meters, and Tramway Fittings. 


THE ALL BRITISH 


ме THREE ST AR" MARK. 
BATTERIES. 


Cole, Marchent & Morley, Ltd., 
Bradford, Yorks. 


C. M. & M. 


CONDENSING PLANTS. 


SURFACE TYPE— 
(Under Kinetic Patents) with partial 
or entire steam jet air extraction 
and de-aeration of feed water. 


LOW LEVEL JET TYPE— 
With Steam Jet Alr Extraction. 


, 
su еф „Эң. 
Mr» I. : C. 
"er, — * 
LOC А ” 
ї ы, 
- * 
E : = 
HREE sta; 
ШЫ MAS TAE 


ASK YOUR FACTOR MADE ENTIRELY 
FOR *THREE STAR" IN ENGLAND WITH 
ECONOMY IN STEAM. OR WRITE DIRECT ТО BRITISH CAPITAL 
THE MANUFACTURERS. © BYBRITISH LABOUR. 


FLEXIBILITY OVER WIDE RANGE 


Ф o mamun- « db 4  . P ae) om ARP. ©“ — — Ao — —— — — 


OF LOADS. 
RELIABILITY AND SIMPLICITY IN SUNLIGHT MANUFACTURING CO., Ltd., 
OPERATION. Paxton Road, 


TOTTENBAM, N. 17. 
Telephone No.: Tottenham 2208. 


— . 
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SHAW 


= BOILER MOUNTINGS.— 


TRY '"N.K.L." METAL FOR SUPERHEATED STEAM. 
J. SHAW, SON & GREENHALGH, LTD., Albert Works, HUDDERSFIELD. 


LONDON OFFICE: 
90, Temple Chambers, Temple Avenue, E.C. 4. 


le eee — 2.158. = 


BLICK UNIVERSAL 


For checking workmen’s time on the latest Card nem, 
The Ideal System for Factories, 
Shops and Offices. 


TIME RECORDING. 
JOB COSTING. 


| 


: j 
: 
ECL E 
6 
7 | 
E | 
9 


INCREASED OUTPUT IS A NATIONAL 
NECESSITY. 


IT DEPENDS UPON ORGANISATION. 


THE BLICK SYSTEM-Etiectively depart- 


mentalises the largest factory. 


EFFICIENCY, within reach of the smallest 


Works. 


AUTOMATICALLY records the med: hour, 
d 


and exact miaute plunger is дерге 


UNLIMITED САРАСІТҮ— Кас ks supplied 


for any number of persons 


AN EFFICIENT 
TIME RECORDER 
AT A, REASONABLE PRICE. 


Write for Bookie! 376. 


| BLICK TIME RECORDING DEVICES, | 
174, GRAY’S INN ROAD, LONDON, W.C. f. 


ОООО 
THE: JHAR DWAR E: TRADES: 2 E EC TORY 


щл 
7 © 
T = 


Post 
The only complete ANNUAL DIRECTORY 
circulated exclusively in the interests of the 
Engineering, Ironmongery, Electrical, Machinery, 
and Allied Trades. 


^ 


Section I :—Index of Manufacturers, etc , giving their branches, codes, 
telegraphic adaress and telephone number. 


Section II:—Classified Buyers' Guide. 


Secriow III:—Index of Branded Goods, Proprietary Articles and 
Specialities. 


From the Publishers : 
HARDWARE TRADES DIRECTORY, 


7. South Street, London, Е.С. 2. 
Hef 


PAYS FOR 
ITSELF... 


ШШШ ШИШИШИ ҮҮҮҮҮҮҮШ ТҮ 


MMMM Te 


MESSRS. PHILIP & BRUCE, LTD., 97, St. Mary Street, Cardiff. 
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Mien PRESSURE STEAM 


VALVES anc 


South Wales Representatives: 


U. M. L. 


MOTORS, A.C. & D.C., 


From Stock. 


STARTERS, SWITCHGEAR & SWITCHBOARDS. 
HALF-WATT FITTINGS & LAMPS. 
ACCESSORIES OF EVERY DESCRIPTION. 


WRITE US BEFORE PLACING ANY set 
FOR THE ABOVE. 


LARGE STOCKS AT COMPETITIVE PRICES. | 


UNDERWOOD (MANCHESTER), LD. 


Wholesale Electrical Suppilers, 


53, Brown Street, MANCHESTER, 


Telephone : d _ Telephone: 
a a | M ph СИЕ 1 
“GLEAMING.” “KOSMOS.” j 


71, Queen Street, GLASGOW. 


- 


poem mS 0 0 


send to the Manufacturers : 


| For anything in | 
| MICA « MICANITE | 
| у 

THE BIRMINGHAM MICA CO., | 


Ltd., 
South Road, Hockley, 
BIRMINGHAM. 

Telegrams: i 

"INSULATION, BIRMINGHAM." 118 Мовтивря. 
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BON- ACCORD 


CENTRIFUGAL PUMPS 


For Coal Washing, Circulating, &c. 


The Lusty Lung. with all his might 
The praise is sung to friend Fluxite. 


Electricians, кш. 55 and N Metal Workers, 


FLUXITE 


as the paste flux that solders even dirt pinta without clean- 
ing er corrosion, and joints lead with out solder merely by 
the use of & bio lamp or blow-pipe. In short, Fluxite 


SIMPLIFIES SOLDERING 
arning. 


amd Bupersedes Lend- B 


f ²˙⁴ A ˙ . 
^. DRYSPALE à CS PUDE: YOKER, EVER М — 
This is our Latest Design 
LOW LIFT and MEDIUM LIFT 


CENTRIFUGAL PUMP. 


It дие Several New Features, we 
shall be glad to have Your Enquiries. 


If desired some solder can be filed intoa little Fluxite and the 
two applied together. Fluxite isa necessity in every tool-kit. 


YOU WANT SOME. 
Of Ironmongers and Oilshope, in Tins, 8d., 1/4 and 2/8. 


MADE By FLUXITE LIMITED, BEVINGTON ST., BERMONDSEY, S.E. 


DRYSDALE & CO., LTD., Yoker, GLASGOW, W. 


THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


PORTABLE ELECTRIC TOOLS PORTABLE ELECTRIC ОЕА, 


dia ые capacities “ to 2" in metal. 
‘LITTLE GIANT’ HEAVY DUTY OIL-COOLED Ñ 


ELECTRIC DRILLS 
and GRINDERS 


FOR 


PORTABLE DRILLING, REAMING, TUBE 
EXPANDING AND GRINDING. 


WOUND FOR ALL CURRENTS AND VOLTAGES. 


MACHINES FOR 
Engineers, Shipbuilders, 
| iron Founders, Motor Саг Bullders, 
25 Motor Garages, Aeroplane Builders. 


PORTABLE ELECTRIC BLOWER, 


DIRECT AND ALTERNATING CURRENT. 
For cleaning the windings of Electrical 


| Size No. 0. 


Designed to withstand the heavy Capacity : Machinery and Switchgear. 
overloads incidental to nard and Steel 3” — — 
continuous work without damage. Wood T Write for Catalogue No. 9E. 


HEAD OrriCEs: 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W. i. 


London Showroom and Repair Works: 73, 75, 78 & 80, YORK STREET, S.W. 1, near St. James's Park Station (Dist. Rly.). 
Teleg. Add.: “ Caulking,” Phone, London. Main Works: FRASERBURGH, SCOTLAND. Telep. No.: Gerrard 9215 8 lines): 


— тъ Ф 


WILSON HARTNELL & CO., Lr. VOLT WORKS, | LEEDS. 


“HARTNELL " 


POLYPHASE MOTORS 


| RUN ON BALL BEARINGS. 


Smooth Running and Low 
‘Running Costs Assured. 


DIRECT-CURRENT MOTORS 
aw DYNAMOS, 
SWITCHBOA RD S, ёс. STANDARD SLIP RING INDUCTION MOTOR. 


London Office: 38, Victorta Street,-Westminster, S.W. I. 
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Lyon-BroTHERHeD [NS 
Evectaic Ілонтіме Рилмт 
COMPLETE EQUIPMENTS 


BUNGALOW FARM OR MANSION. 
AT 


your own Electric Light 
* 7 Installation 


No du, so ктен end њо leeks 
„ © 
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— итә cas ARTHUR LYON & WRENCH * 


iunt tos 
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Your Sales 


[LLUSTRATED above are specimens of 


These advertisements are designed for a 


the advertisements we are placing in Journals 
that appeal to the Country Householder, such 
as "Punch, Country Life, and The Field. 

Every advertisement points out the advan- 
tages of installing our Electric Lighting Plants, 


double purpose (1) to increase our business, 
(2) to increase your business. 

In pushing sales of Lyon- Brotherhood 
Electric Lighting Plants you know that you 
are selling satisfaction to the householder, 


and in each we request the reader to apply for while at the same time helping the Empire 
the name and address of the nearest Agent. by creating work for Britons. 


Can we help you with Price Lists ? 


Arthur Lyon & Wrench, Ltd., 36 Victoria St., Westminster S.W. 1 
Works at Willesden Junction 
We are exhibiting at Shipping and Machinery &xhibition, Olympia, Stand No. 77 
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our hours work 
in less than 
60 minutes 


ИНИНИ 


If you have experienced the annoyance of illegible Ыае prints— 
and that after waiting wearily for them, then you will be 
interested in a continuous printing mechine that will give you 
clear, definite legible prints in less than a quarter the time 
usually taken. It sounds too good to be trae, but thousands of 
works and drawing offices can point to their Cooper Hewitt 
Machine and prove our statement to the hilt. Simplicity in 
operation is its keynote and efficiency the object for which it 
was designed and made. A horizontal revolving glass cylinder, 
to which tracing and printing surface is held by endless belts, is 
a feature of the machine and all move together. Perfect 
contact at every point ensures clear and sharply defined lines 


RUANDA 


There are six types according to the needs of your work, and 
for small outputs there are also stationary machines on the 
same principle. It won't take you a minute to write for full 
descriptive literature and it will eventually save you three hours 
and more in every four 


80 YORK ROAD, KING'S CROSS, N.] 
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STAND No. 2574. 


'Phone: 
3840 
London!. Wall 
(4 lines). 


5 G. LEACH & Co., L™- 
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GLECTRICAL &NGINEERS 6 
—— MANUFACTURERS, —— 


26-30, ARTILLERY LANE, 
| LONDON, Е.С. 


SHIPPING, ENGINEERING AND 
MACHINERY EXHIBITION, 
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WE DIRECT ATTENTION 


to our Branch Offices established in various parts 
of the country for the convenience of customers. 
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In these branches every client will meet with 
the personal attention that has always been an 
outstanding feature of our policy.. 


“ Holmes, Leeds 26382.” Leeds 26382. 


ES 


pe — 


BRANCHES :— 
| London 17, Soho Square. 
; ** Vermilionette, Ox, London.” Gerrard 1228. 
| Manchester Examiner Bldgs., Strutt St. 
; “ Compound, Manchester.” Cily 25. 
j : Glasgow -  - - 19, Waterloo St. 
А | ae Efficiency, Glasgow.” Central 1626. 
Y Yorkshire - 63, Albion St., Leeds. 
і 
i 
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The New Eccles Rubber Works, Ltd., 


- RUBBER ECCLES." ECCLES, MANCHESTER. Щу 


Specialise in EBONITE, STABALITE, 
VULCANITE GOODS, 


Magneto Parts, Distributors, Slip Rings, ёс. 

Accumulator Boxes, Fork Separators, &c. ; 

ош Jets, Cocks, Elevators, Acid Conveying Pipes, | 
ittings, &c. - 

Centrifugal, Ram and Diaphragm Pumps, Pump Rings. | 


ROD. SHEET. TUBE. 


Chemical Vessels Lined for Protection against Corrosion. 


AGENTS * 
LONDON : — LAWLER, AYERS & CO. Lid, BIRMINGHAM: Messrs. BILL & BERRY, 
road Street Place, E.C. 2. 18. Constitutten НИ. 
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VAS 3t 38 
PRESSAN- INSULATING: Mane oe FOR THE ELECTRICAL BRAPCH 
МЕА M .WEIDMANN LTD Pura 


(SWITZERLAND) | 
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EXPERIMENTS, 


A volume for all who are 
interested in progress. 


Author “Experimental Wireless Stations," бс. 


| | 
Н 
| 
| Ву PHILIP Е. EDELMAN, 

Book 1.— Selected, Grouped and Graded Experiments 
which may be repeated in a simple manner, including 
sone of the most brilliant demonstrations in science, 
o physics, chemistry, electricity, wireless communication 
| ics. 

k Book 2.—The principles.of original experimenting in 

science, invention, and the industries together with 
chapters оп lndastrial testing and commercial experiments. 


A COMPLETE ACCOUNT OF EXPERIMENTAL WORK 
ІА SCIENCE, INVENTION, THE INDUSTRIES AND THE 
AMATEUR FIELD, WITH PRACTICAL INSTRUCTIONS 
AND WORKING DIRECTIONS, ILLUSTRATED WITH 
TABLES, PLATES. ENGRAVINGS AND HALF TONES, 


Price Z8, net, post free 78. 5d. 


Prospectus, free on application, from 


The ELECTRICAL REVIEW, Ltd., 
4, Ludgate Hill, London, E.C. 4. 
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SHIP TYPE FUSEBOARDS 


SMALL. COMPACT. BEST QUAL'TY. 


116. Livery St., BIRMINGHAM. 


FOR ELECTRICAL TRADES | 


HATCHAM MFG. CO., L™. 


314, Gray’s Inn Road, W.C. 1. 


Pressel Holders; Switches; Pear Pushes; 
and ALL ELECTRICAL SUPPLIES - 


SCREW HOOKS WITH SLOTTED INSULATORS, 


No. 9, Zin. long. No. 10, 14 In. long 
No, 11, 2in. long. 
Will take Thick Flexibles. i 


F. RYMAN, 116, Livery St., BIRMINGHAM | 
— чанар. ачр 


LOWERING GEAR ҒО 7 , 
ARC & METAL FILAMEN! LAMPS * ] 
ELECTROLIECRS. ETC.: 
IN CTAPI/ | 
DNDON 


WINCHES FOR ARC LAMPS 
ем ^ 
NE GENERAL LIFTING PURPOSES 


SHIPPING, 


ENGINEERING & MACHINERY 


EXHIBITION 


6 A 


OLYMPIA, 


LONDON. W. 


NOW OPEN 


UNTIL 


OCT. 17th, 1919. 


A El 


The finest collection of Engineering 
Exhibits ever shown in LONDON. 


The Electrical side of the Exhibition 
is prominent and thoroughly 
representative. 


A X 
ADMISSION - - - 1/3 (including tax). 
OPEN 11 a.m. to 9 p.m. 


м м 
BAND OF THE ROYAL MARINES. 


High-Voltage Transmission. 


Economy of generation is achieved by suitable 
centralisation—centralised generation calls for 
Transmission—transmission, to be economical 
requires high voltages and the overhead system 
—high-voltage equipment and overhead line 
material, to be efficient, must be relatively co- 
ordinated. 

The design and supply of such material : poles, insulators 
lightning arresters and High Voltage gear co-ordinated 


to the Transmission line as a whole—all British — is the 
sphere of 


TWISS ENGINEERING & 
ELECTRIC TRANSMISSION Ltd. 


62 & 63, QUEEN STREET, 
LONDON - . EC.4. 


Affiliated Works: Mildmay Park, London, М. 


. Telegraphic Address: Telephone: 


rissien, Cannon, I ondon“ City 8622 
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We are now MANUFACTURING 


C EMPIRE" OILED INSULATING CLOTHS 
AND TAPES IN ALL THICKNESSES. 


IMMEDIATE DELIVERY. PRICES UPON APPLIOATION. 
"EMPIRE" SILKS & PAPERS ALSO NOW IN STOCK. 


MICANITE & INSULATORS CO, Ltd., 


Empire Works, WALTHAMSTOW, E. 17. 
Telegrams: “ Mytil:te ‘Phone, London." Telephone: 738 & 739 Walt^amstow. _ 
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The “ELECTRICAL REVIEW'S ” 
SUGGESTIONS 


for dealing with 


APPARENT DEATH 


— 


à 


from Electric Shock should be in mro Generating, Trans- 
forming and Motor H 
Mounted on caraboard, 28. each, 25d fric 2a, 
Miana on linen, and roller», 18. 6d. each, por «t f ee es. 9d. 


4. LUDGATE HILL. LONDON. E.C. 


Se 


ELECTRICITY apad te the MELTING u NON- FERROUS METALS 


by means of 


Morgan's Electrically Heated Crucible 


which is used both as 


RESISTOR and METAL CONTAINER, 


and thus ensures ALL the well-known advantages of Crucible Melting, such ы 
PURITY, STANDARD OF QUALITY, MINIMUM OF METALLIC LOSSES, 
combined with maximum working efficiency. 


MORGANS PATENT 


ELECTRICALLY HEATED 
— P^ 


MORGAN' S PATENT ELECTRICALLY 
HEATED TROUGH CRUCIBLE 


can be supplied in any size up to 
a Capacity of 


ONE TON of COPPER or BRASS. 


Enquiries invited for the use of 
The Morgan Patent System 


for all Heating Purposes. 
" TROUGH CRUCIBLE 


THE MORGAN CRUCIBLE COMPANY LIMITED, 
BATTERSEA WORKS, CHURCH ROAD, 
LONDON, S.W. 11. 
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PRECISION SCREW O. ГР 


MACDONALD ROAD, WALTHAMSTOW, LONDON £17. 


QUALITY 
PRICE 
SERVICE 


E — M у> 
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— авылыннан анте ERREUR 
SECOND EDITION, REVISED AND ENLARGED. 
Price 2s. net. Post Free 2s. 2d. Limp cloth, cut flush, round corners, red edges, demy 12mo, su table for pocket (size 63 x 31). 


me COMMERCIAL ENGINEER’S POCKET BOOK. 


ELECTRICITY SUPPLY. 


„А Handbook for Publicity Department Managers, Glectricity Supply and Contractors’ Representatives. 
By FRANCIS H. DAVIES, A. M. I. E. E. 


THE ELECTRICAL REVIEW, LTD. 4, Ludgate Hill, London, E. C. 4. 
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For FIXING SCREWS IN PLASTER, BRICK, 
CONCRETE, MARBLE, SLATE, STONE, 
METAL, Etc. 


| ret 
BO 


Sections showing Rawiplug tn сено and the expan. 
sion of the plug aga'nst the side of the hote. 


SUPPLIES 


of every description. 


—̃ — 


Steel, Copper, Brass in Sheets, Tubes, 
Rods, Wires, &c. 

Ingot Metal, Aluminium, &c. 
Engineers’ Bright Bolts and Nuts, 
Set Screws, and all turned parts of 

every description. 


THE SIMPLEST TO Fix 
— eee oer end 
THE CHEAPEST TO BUY 
THE FIRMEST WHEN FIXED 
INVISIBLE WHEN IN POSITION. 


Enquiries Invited. 


WILFRED ROGERS 


— & CO, LTD. 


47, Audrey House, Ely Place, E.C.1. 
Telephone : Telegrams: 
Holborn 2360 (2 lines). * Walawrol, Phone London 
— Ed m Ж 


Invaluable for fixing Electric | 
Fittings, Wires, Cables. &0., de. 
EE ee 
THE RAWLPLUG co., 
Lenthal! Place, South Kensington, London, 8.W. 7, 
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The equipment of the modern Industrial or Municipal 
Power House involves the installation of very high- 
grade machinery, and it is important to extract from 


it the maximum possible results. The G. E. C. 
engineers, with their wide and varied experience of 
electrical applications, the unsurpassed manufacturing 
facilities of the Company's Works at Witton, near 
Birmingham, and its association with Fraser and 
Chalmers Engineering Works, Erith, Kent, are 
capable of ensuring such results in the highest degree. 


Factory and Municipal Engineers are invited | 
to avail themselves оў the experience and advice 
of the Company's technical staff regarding instal- 
lations and extensions contemplated either now 
or in the future. 


THE GENERAL ELECTRIC CO., Lid. 


Head Office: 67, Queen Victoria Street, London, E.C. 4. 
Engineering Works . . i ; А : . Witton, near Birmingham. 


Fraser & Chalmers Engineering Works, Erith, Kent. 
Branches throughout the United Kingdom, and in all the principal markets of the world. 
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FRASER & CHALMERS 
Handling Plants. 


Grab Traniporters: 
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Fraser & Chalmers Engineering Works at Erith, 
Kent, have had extensive experience in the design and 
construction of Grab Transporters for every class of 
work in loading and unloading material in bulk. 

This type of machinery presents the most economi- 
cal system of unloading ships or barges and transport- 
ing large quantities of coal, ore and other material. 

Loading and unloading can be effected to railway 
trucks and heap storage direct, or in conjunction 
with belt · conveyors to distant storage or bunkerage. 
They can: be opened or closed at any working level. 

Grab capacities cover a wide range—a single 2-1оп 


Grab being capable of dealing with 150 tons per hour. 
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DELIVERY FROM STOCK. 


Bowl Fittings. 


10-in. and 14-in. DIAMETER, WITH OR WITHOUT TOP REFLECTOR, IN 
BRASS, NICKEL, OXIDIZED COPPER, or OXIDIZED SILVER FINISH. 


ARETHUSA 
(with Top Reflector). 


Photo-Printing, Gauging, & Colour Matching Arc Lamps. 


MANUFACTURED BY 


ENGINEERING & ARC LAMPS, LTD. 
SPHERE WORKS, St. ALBANS. J 


Telephone : 288. Telegrame : Voltarcon. 


The Life-Bloo 
| of the Nation 
Permit National Anemia and individual robust. 
ness must disappear. Neglect this question of 


= Exports and your individual success must suffer in 
the failure to maintain a full-blooded prosperity. 


Immun 
ое QO C 


Motor Insulation 

made Oilproof. 
If you apply a suitable 
grade of Sterling Varnish 
to the armature windings 
and field coils of your 
generatorsand motors you 
will eliminate the risk of 
breakdown. 


шм! 


ШИЕ 


is organised primarily to foster Export Trade and 
ES YOU MUST be there. 


Youcanshowat Birmingham, and Birmingham 
only. 


И 


ИП ШП ! 


Electric Light Fittings and Accessories, Table Lamps, Hall 
Lamps, Standard Lamps including appliances and apparatus, 
and glassware appurtenant thereto. Electric Radiators, 
Cooking Stoves, Irons, Kettle, Furnaces and Appliances. 


add to the strength of insulation and protect ошл, у ЧЕБЕР MUST BE OF BRITISH 
it from damp, oil, and also from the action 

of acid fumes. For machines working in Space is rapidly being absorbed, so write to-day for details—address, 
oily situations they are invaluable. C. Stanley, British Industries Fair (Birmingham), 1920. 


EXPORTS 


Write us your Requirements and ask for List. 


THE STERLING VARNISH Co., 
@ 196, Deansgate, Manchester. 


* 
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Scrap Metal Buyers 
Webster, A. J : 

Screws aud Terminals, 
Armstrong, Stevens & Son, Ltd. 
Gilson, ba & Op.. Lid. 


L. P. S. Rlectrieal Co. . 


Screws and Terminals.—( Cont.) 


Rogers, W., & Co., Ltd. 
Rows Oo & Оо», Ld, 
Showell. B., & Sons, Lad. 


Soldering Material. 
Flaxite Limited. 


tampiage. 


$ 
гаса A. B, & Qo. 
Sankey, J., & Bons, Led, 
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Superheaters. 
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Switch Cells. 
Croft Granite, Brick & Concrete Oo. 
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Velyslad 
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Braby, Fred., & Oo. 


MISCELLANEOUS 


i — d 
THE BATH OF HEALTH. 
The © * Radiant 


Heat and Light Bath, No. 60, 
is rapidly becoming an essential adjunct to the well 
The effect on the general health 
obtained by Radiant heat baths is not only hygienic 
The 
possesses all the advantages of the Turkish bath without 
the bather having to inhale the foul fumes inseparable 
from the most perfectly designed Turkish bath. 
beat and light baths are regularly employed with the 
greatest success in such cases as gout, 
sciatica, obesitv, nervous affections, and for all the many 
eonditions arising from a deficient elimination. і 
acts directly оп the sweat glands and so stimulates them 
as to compel elimination of waste products of the body. 
Every Military Hospital throughout tho Kingdom Is 
new fitted with ite radiant heat haths, which is a 
fall recognitien of the results obtained. 


MEDICAL SUPPLY ASSOCIATION, :Ltd. 


MANUFACTURERS, 
167,185, Gray’s8Inn Road, LONDON,IW.C. 1. 


The Largest X-Ray and Electro- Medical Showrooms in Great Britain. 


Mighest Award for Electro-Medical Apparatus at the last International 
Medical Congress. ` 


equipped bath room. 


but exceedingly stimulating. 


** Grevillite’’ Bath 


Radiant 


rheumatism, 


The bath 
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Tapes. 
L. P.. Mlectrical Oo. 
Mae John, & Oe, 


Telegraph Condensers. 
The Telegraph Condenser Go., Led. 


Telephones. 
British D. M. : OO., Led. 
ILS m 
ent Ы à 
Graham Alfred, & Oo. 
Higgs & Hill, Lad. 
International Blectric Oo., Ltd. 


Sterling Telephone & Electric Co.,Ltd, 
Western Electric Co., Ltd. 
Time Switches. 
Blick Time 5 Devices. 
Geapel, WM., & Co, 
Gent & Co., Led. 
Tools, 26. 

Selson Engineering Co. 
Taylor & hallen. $490. 
Wolf, B., & Co., Ltd. 

Tools, Boller Scallug. 
Gilman, Frank. 


Transformers, 
British Blectric Transformer Oo. ' 
British Thomson- Houston Oo., Led. 
Bulpitt & Sons, Led. 
Electrical Oo 


Ferranti, Ltd. 
Foster 


Oo. Bed, 
Tubular Sleeving. 
L. P. g. Electrical Оо, 
MacLennan, John, & Oo. 

Tungsten Wire. 
Duram, Ltd. 

Turbines. 

Boving & Oo., Ltd. 


British Thomson-Houston O0. Ded. 


(Steam), 
Gilkes, Gilbert & Oo. (Water), 
Gordon, James, & Со. (Water), 
Parsons, C. А., & Co., Ltd. 


Vacuum Cleaners. 
Bimplex Conduits, Lud. 
vacuum Pumps. 


Consolidated Pneumatic Tool Co.,Ltd. 
Lecy-Hulbert & Co., Ltd. 


OUR clients don't want a tell. 
tale telephone, they want the 
ERICSSON intercommunication 

equipment which enables any number 

of conversations to be carried on 
simultaneously—none to be overheard. 


Varnishes, &. 
Damard uer Oo., Ltd, 
Jenson & Nicholson, 
Sterling Varnish Co. 


Ventilation. 


Lad. 
Calgray & Co., Ltd. 
Callender’s Cable 4 Oonstructien 


Henley's, W. T., Works 
[T] [] 
H s Telegraph & Indis-Bobber 
Works, Tad. | 
India-Rubber, G.-P. & T, W, Oa., Lad. 
International Eleotrio Co., Ltd. 


L. P. S. Electrical Oo. 

Macintosh Cable Co., Ltd. 

Marshall & Plumtree, Lea. 

MoGeoch, W., & Oo., Led. 

New Gutta-Percha Co., Ltd. 

Saxonia Elleotrioal Wire 09. 
" 


St. Helens Cable & Rubber 


Union Cable Co., Ltd, 

Ward & Goldstone. 

Western Hleotrio Oo., Ltd. 
Wire (Uncevered). 


Smith, F., & Oo., Ltd. 

Smith, H. W.; & Co., Lid. 
X-Ray Apparatus, ås. 

Cox, Harry W., & Co., Ltd. 

Medical Supply Association, Led, 


ANNOUNCEMENTS, 
Relating to Situations, Articles for Sale and Wanted, &c., appear om Sup. 17, &c. 


This is an important consideration that your 
clients will realise as put forward in their interest 


if you suggest it to them. 


ERICSSON tele- 


phones are used in railway signal-boxes because 


they work year 


in and year out 


infallibly. 


This is another point of interest your clients 


will appreciate. 


ERICSSON telephones 


because : 


e ; SO 


Led the way in 1899. 
Set the standard to-day. 


THE BRITISH 
LM. ERICSSON 
MEG. Co., Lid., 


5. Chancery Lane. W. C. 


Factory: 
BEESTON, NOTTS. 
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LUBRICANTS 


The question of proper lubrica- 
tion is often the determinating 
factor in securing maximum 
efficiency with low running cost 


Dick's I.L.O.: Lubricants are 
made for this standard and are 
exclusively used in many power 
Stations where these conditions 
prevail. References are permitted 
and names will be supplied on 
request. 


WB. DICK & CUP 
90, PEN CHURCH ST. 
LONDON. Ec; 


Telephone, AVENUE 7854 (2Lined 
Telegrams, DICOTTO, FEN LONDON” ш 
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Owing to Government Departments absorbing the major part of our 
output, many, who for years had been in the habit of using only 
Foster " Drawn Wire Lamps, had to make do with substitutes. 


1 Trade requirements, 

( that our output is av ailable for the usua є 

Ф "m vit ie supply you with Poster Drawn Wire Lamps of 
all sizes: not only One Watt" Lamps, but Half Watts also. 


We can, in most cases, deliver from stock 
so please send your enquiry without delay. 
BRANCHES. 
BrxurxcHAM, 
CARDIFF, 


m ENGINEERING C? J^ WIMBLEDON, LONDON, SW 19 
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Clarke & Clarkes’ BELLING 


» 99 | 
“Diamond” Transformers. 
Small Transformers for Lighting and Power and every purpose. | 
„ also 1, 2 and 3 heat red-hot open-type 

boilers, bath water heaters and complete 


pressed steel cookers for domestic use. 
Write for our new Folders just issued. 


BELLING & CO., Teenies, Engineers, 


UPPER EDMONTON, LONDON, М. 18. 


INDISPENSABLE 
for the SHIPYARD and FACTORY. 


DON LOK PLUGS are SAFE under all conditions of service. 


SOLE MAKERS: 


BULPITT & Sons, Ltd., 


Swansea Works, BIRMINGHAM. 


— E 
MOTOR-CAR LIGHTING SETS. 
SMALL POWER MOTORS. 


Exposed Live Contacts 
Impossible. 


Made to take Cab Tyre 
Cable. 


Made in 5—15 and 50 


amp. sizes. 


DONOVAN & CO. 


47, Cornwall Street, 
a „ B | Р M f N G H AM s 


кетл си L'Industrie Moderne 


Kinning Park. 
| (Anclennement L 'Blectro- Journal). 


- ——- 


7 Т». 

- REVUE COMMERCIALE ET TECHNIQUE 

dT vA DE L'INDUSTRIE FRANÇAISE ET ETRANGERE 
Paraissant tous les mois, sur 64, 80 ou 96 pages 


Le Numero, 1 fr. 50 


ABONNEMENT ү France... 20 fr. par an 
(entièrement remboursable) | Etranger. 25— — 


BN 
( Envoi d'un Specimen gratuit sur demande 
© L'INDUSTRIE MODERNE, 16, rue d'Hauteville, PARIS (Xe) $ | 


| 


Т. W. BROADBENT, LTD., 


Manufacturers of Alternators, Dynam 
.C. and C.C. Motors, АН is 


VICTORIA ELECTRICAL WORKS, 


HUDDERSFIELD. 


THE ELECTRICAL REVIEW. - 


High Efficiency 


Centrifu gal & Turbine. Pus 


Bal all heads up to 3000 Feet. 


T 1913. ] 


Although our pumps are low in price they com- 
pare favourably in workmanship and material 
with any others on the market, whilst their 
EFFICIENCY cannot be surpassed. 


Write for List No. 846. 


Tuis [Oulsometet Engineering CI. х. Ems roms 


LONDON, S.W. 1. READING. 
le LLL UU WARD RPAUIIUUIMIN de 


= 
E 
: = 
- f & E 
| Insulatin aint. | 
2 ө = 
Е E 
= = 
= Withstands 700° Fht. Waterproofs. Resists 50% sulph. acid, etc. = 
= weirs FoR PRICE- DELIVERY FROM STOCK. . 
= CUIRASS PRODUCTS, Ltd., 39, Victoria St., S.W. I. E 
у LM ————— —Y—€ 
'Phone—27145 PYTE. BCH, Ex. Telegrams—'' SEACO." 
A.B.C., MARCONI and PRIVATE CODES. 
MANUFACTURERS. 
TYPES. MOTORS E 900% А.С. MOTORS 
Open Protected. Squirrel-Cage 
Enclosed Ventilated. or Silip Ring. 
" Totally Enclosed. Single, Two or 
Pipe Ventilated. Three-Phase. 
POLISHING or CHF g^ 
SWITCHGEAR 
GRINDING DISTRIBUTION 
MOTORS 4 
on PEDESTALS. L E 3 D S. em 
FAN MOTORS. BOXES, Etc. 


+ to 150 B. H. P. 


ENCLOSED VENTILATED TYPE. P 
WRITE FOR PARTICULARS. 


Registered ** WIXI PHAN ” Trade Mark 


WATERTIGHT PLUGS 
GABLE COUPLINGS. 


& to 250 Amps: 500-volt Circuits. 


50-атр. Cable Coubling. 


For Portable and Permanent installations, Field 
Piants, Motors, Mines, Shipyards & 3-phase Work, 
Special Plugs for Ship Wiring and Docks. 


Vg 
LTT 


Ae used by Н.М. War Office, I. C. C., Electric Supply Companies, ёо. , 


SIMMONDS BROS., Ltd. 


8, 6 and 8, NEWTON STREET, HIGH HOLBORN, W.0. 2. D 
: m Gerrard. 1298! Central Telegrams: " Niphon, London." 
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and expert knowledge of belting 
applications should, therefore, be 


of considerable service to users. 
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great saving 
in power 


Company have made RELIABLE 
Rubber and Balata Belts for 50 years, 
and invite enquiries. 


АЁ 


— THE — 


India Rubber, Gutta Percha & Telegraph Works Co., Ltd. 


(The Silvertown Company), 
HEAD OFFICE: WORKS: 
106, Cannon St., London, E.C. 4 | Silvertown, London, E. 16 
BRANCHES: 
HOME—Belfast,” Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool. London, Manchester, Newcastle- 
on-Tyne, Portsmouth, Sheffield. 
ABROAD—Adelaide, Buenos Ayres, Calcutta, Christchurch-(N. Z.), Durban, Johannesburg, Melbourne, Sydney. 
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J. VERITYS E 


ENGINEERS, 
WORKS: ASTON, BIRMINGHAM. 


COMBINED SWITCH AND STARTER. 


Specially sultable for mounting direct 
on machine tools, or where space 
Is limited. 


Pedestal Ammeters fitted on the top 
when required. 


Fuses can be elther Handle Pattern 
(as shown) or Home Office Bridge 
Pattern. 

Starter Covers: Elther totally enclosed 
or radial slotted pattern. 


Sizes: 1—10 H.P., 100—500 volts. 


LONDON : BIRMINGHAM: BRISTOL: MANCHESTER: NEWCASTLE-ON-TYNE : 
31, King Street, Phosnix Chambers, 59, Hardman Street. Edinburgh Life Assurance Bulidinge. 
Covent Garden, W.C. 2. Соітоге Row. Victoria Street. Deansgate. 21, Mosiey Street. 
GLASGOW : LIVERPOOL : 
| 81, i 818, 
A. 116, | Waterloo Street Roya! Liver Bulidings. 


TUCKER QUICK “MAKE” 
AND QUICK “BREAK” 
TUMBLER SWITCHES. 


Though of the same size and external appearance as the usual flat 
type of tumbler switch————the range illustrated have, in addition 
to the usual quick ‘‘ break” feature, a quick ‘‘make” action also. 


The movement is of extremely simple construction and a positive 
action is obtained in the initial opening and closing of the switch. 


The contacts are of special design and great flexibility. 


J. Н. TUCKER & Со. Lr. 


SWITCHES . . ACCESSORIES . . IRONCLAD GEAR . . SWITCHGEAR 


King's Road, Hay Mills, 


BIRMINGHA M. 
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Transport and 
Economical Use. 


Ash removal Plant, 


READ THIS PAGE. 


COAL 


Its Storage 


THE ELECTRICAL REVIEW SUPPLEMENT. (October 8, 1919. 


etc. etc. 


OAL is the most important subject now before the 
Nation. lf you want to know how to burn cheap, 
low quality refuse fuel, and to get maximum steam 

production ; to handle your coal and ashes efficiently, 
rapidly, automatically, and without costly labour, write 


for our Catalogues; well printed with numerous photo- 


graphs, and replete with interesting and valuable in- 
formation. The "Bennis" Catalogue on “Coal and Ash 
Plant" is a classic in engineering literature. Write 
now and see that you get your copy. 


LITTLE HLILTON, BOLTON 


sa ШЇЙШЇЙШЙ ШЇ ШИ ШШ /9)9))99099:0999)00)))))))090940009))])/—- 


IT WILL INTEREST YOU. 


"Bennis" Ash Hoist—simple, but effective. 
_ —x—x— ЕЕЕ 


and 28 Victoria Street. London. SW teen 
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99 AS SUPPLIED IN LARGE NUMBERS TO 
SYSTEM ARSENALS, DOCKYARDS, EXPLOSIVES 
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(Registered) FACTORIES, CHEMICAL WORKS, 


“BANQOQUO Mus 


“BANQUO” SAFETY INTERLOCKING COMBINED + BANQUO " IRON-CLAD DISTRIBUTION SWITCH SYSTEM. 5 aousie-Poie 
WATERPROOF SWITCH AND 3-PIN PLUG. 


This System will commend itself to eers as an im TX —-— (m 
of mounting a number of switches inside the same box as the fuseboard and 
— — 


of — mn | single units, The switches are mounted on one iron base, this 
usually in proximity to the distributing fuse-box. The switches are fool A 


and saving is effected in cost and labour, The words on and “orr” are cast on the 


lid, and the switoh handle is of cast -metal, giving a substantial yet neat appearance, 
The boxes can be drilled and rema; qu to M 1 .— ч 
wiring 


cases for safety and ease in 


ts, and there із ample space inside 


WE CAN 

SUPPLY 
" BANQUO ' 
SWITCHES 


(Bhows Plug removed.) WITH 
LOOSE OR 

The Plug is Gun Metal, 

fitted with Cord Grip to REMOV- > 

take Cab Tyre or our ABLE KEYS, 

Tough Rubber-sheath 1/4 

Flexible Oord вресі- 

ally manufactured for per way 

use with this Plug. extra. 


"BANQUO" TWO-WAY SWITCH. 
Момвкв or mats Роги 5-Амр, Вуттонив, 


Prices on application. 


1 
“ BANQUO " COMBINED — 


Ü 4 5 


ei 
28/.| 12/8 


9 10 ll 13 


| 8 
37/4 


DISTRIBUTION SWITCH AND 5/0) 9/4) 141. 21/4 42 
FUSEBOARD. Prices sor Dowbie-Pole and 10-атр. Switches on application. 

An improved form of the very latest 

and possible type. These ba BANQUO " 

boards have been supplied on the 


best class of work where low price | Combined Interlocking D.P. 


has not been a consideration, but Switch an А 
reliability and quality the onl d Plug with D.P 


factors. The Fuses are our B.O.T. Replacement Fuses. 
Sunk Type, and have all current- Suitable to 250 volts. 
carrying metal parts totally pro- This set comprises Double- 


tected. The Switches are made up Pole Switch which interlocks, ‘J 
in banks according to the desire with plug fitted with two pins 
number; they are in a dust and and earthing pin. 

damp-proof compartment, with the The plug has gun-metal cover 
handles on the front of panel. and wil take our ''T.R 8." 
Tough Rubber Sheathed flexible 
or ordinary Cab Tyre Flexible, 

"Izolex" Replacement 

Fuses are provided, а e 
whole enclosed in damp and 
dust-proof iron case. сев ; 


“ Multum’ 
Manchester. 


Telephones : 
7083-4-6-6 
Central. 


LONDON Offices: 58, New Oxford 
GLASGOW Office: Mercantile 
65, Bothwell Street. 


St., W.C.1. 
Chambers, 


FLEXIBLE COUPLINGS. 


Specially designed for Exceptionally Severe Services. 


~ 


— — — 


MAMMA MARRE ATRALARARLA LM 


WWW 


Flexible. Is capable of 
| Resilient. storing energy 
| Balanced and damping 
| for 


out cyclic 


— S 


High Speeds. 


variations. 


“UNION” PATENT FLEXIBLE SHAFT COUPLING. 
ELECTRO-METALS, LTD., 


Head Office : — SHEFFIELD : 19, St. James Street. 
56, Kingsway, LONDON, W.C. 2. MANCHESTER: R. Millett, 30, Cross St. 
Telephone : - > А 6420 Holborn. 
Telegrams: Processes Phone, London." Works: STOKE-ON-TRENT, 
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E A New Electrical Development. : | 
2 Important Announcement. T Г 
5 The Electrical Sales Department of ' | 


——— — — 


VICKERS LIMITED 


will henceforth be known and carry on business as the 


* 

+e 
| Sh 
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"n 
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iig 
{ 


t All Enquiries to: Ei 
= The Metropolitan-Vickers Electrical Company, Ltd., E 
Trafford Park, = 
< Manchester. = 
nnn i TT 5: а AH a mu (V) 
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CA Parsons TX) 
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AT THE SERVICE OF INDUSTRY. 


PARSONS’ Steam Turbine Elec- 
tricity Generating Plant is supply- 
ing the necessary energy to many 
large industrial areas. The reliable 
and continuous operation means 
satisfaction to the Power Company 
and to the Consumers dependent 
upon a regular supply of power. 


Lf 

Illustration shows one of 
- the 10,000 kw. Parsons’ 1 
Turbo-Alternators ano 
i Exciters at Carville Power - 
i І 
: І 


Station, Wallsend-on-Tyne. COMPLETE INFORMATION ON REQUEST, 
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Electric Vacuum Cleaners : 


осоо KIA 
| “ The = 
Apex.” | 
<’. .. Enhance your 
— - Reputation by supplying f 
Prices. Vacuum Cleaners CCC 


66 
of Proved Merit. ff 8 
A Carefully Designed, 
Solidly Constructed, 
Fully Guaranteed 
Vacuum Cleaner. 


Large Stocks. 


00 


These two types 
are Real Sellers 
and аге · 
Fully Guaranteed. 


An Investment 


for any Home. 


50 Volts to 


1 — = 4 5010250 
250 Volts. | EE 


MAY WE SEND SON HOM PRICES ? 


L. cc 00 00 


| 
| 
| 
HE 


Duncan Watson & Co. 


Electrical Engineers, 
61& 62, Berners Street, London, W.1. 


860 
'Phones * 2861 Museunn. -Crame Rae 


| 
| 
=| 
— 
| 


Seg So SO OES 
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ORIGINATORS CASCADE MOTOR 


INDUCTION TYPE 


For SINGLE SPEED 
WITHOUT SLIP-RINGS 
BUT WITH 


CHARACTERISTICS EQUAL 
OR SUPERIO 
TO SLIP-RING MACHINES 


For TWO SPEEDS. 
For THREE or MORE SPEEDS. 


SYNCHRONOUS TYPE 


КАЙ SELF-STARTING AND 
a aa | — . SELF-SYNCHRONISING 


SAN DYCROFT импер. 


LONDON & CHESTER. 


4, BROAD STREET PLACE, Е.С. 2. 


London Office — s 
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BRUSHES 


EVERY DESCRIPTION 


FOR 
DYNAMOS AND MOTORS. 
LT TAM | 


~~ 
ICM 


CRYSELCO 


LARGE STOCKS 
IN 
LONDON. 


Manufactured only by the 
All-British-Lamp Company, 


CRYSELCO, LIMITED, 


Kempston Works, 
BEDFORD. 


DELIVERY OF 
STANDARD TYPES 
BY RETURN 
OF POST. 


| о о о 
| 
| 


Le Carbone, 


Coventry House, South Place, London, E.C.2. | 


Tel No.: London Wall 6587. 


Telegrams : “ Cryselco, Kempston.” Telephone : 177 Bedford. 


Cutting and pressing armature plates, pole pieces, dust 
covers, bearing frames, «witchgear, turbine blades, lighting 
set details, lamps, insulators of composite material and 


ELECTRICAL 


components where large quantitles are required and where 
die pressed work is advantageous, Wherever possible 


ENGINEERS 


are now designing electrical detalls for manufacture under 
presses in preference to casting and machining, as articles 
manufactured from rolied sheet metal are found to be 
more efficient weight for weight, and have the advantage 
of the original rolled metal surface undisturbed by any 
machining. 


DOUBLE CRANK PRESS 386. 
This is Belt Driven from line shaft or motor. Gearing imparts 
motion to a balanced slide provided with fine adjustment for 
duc 


accurate work. . € C. Improved Clutch allows attendant to 
make one stroke only, the press slide stopping attop of s.roke, 


TAYLOR & CHALLEN, Ltd., Engineers, Derwent Works, BIRMINGHAM. 


Telegrams: *'Derwent," Birmingham. Telenhanes: Birmingham 376 Cantral; London—177 Enfield. 
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хоити t 
= 
*6 EMPIRE” = 
= AUTOMATIC CONTROLLERS : 
Е | ү E 
= WATERTIGHT PATTERN Our Steel and Mica Construction = 
= CONTACTOR CONTROLLER gives compactness and accessibility. = 
= with The controller is complete with = 
= automatic devices for ensuring reliability = 
= SHUNT REGULATOR. and quick operation, and eliminating E 
= damage through carelessness = 
= 30 H.P., 250 VOLTS, D.C. = 
= Telegrams: Control, Glasgow. E HAI [4 отво. L TIG: Code : A.B.C. 5th Edition. = | 
z Branch Offices:— London: Australia House. Strand. Birmingham: 174. Corporation Street. E 
E Manchester: 37, Cross Street. GLASGOW. ances: 11, Cambrian Place. E 
= Newcastle: Star Buildings. Dublin: 44, Kildare Street. = 
= Northumberland Street. = 
x MLD mmm NIU NIL A LLLI LRTL AAA LLLI PTT HUBER ALLTEL TA ШШШ | ШШ TMM 


'CROOMS HILL 
'PERNAX 


ELECTRIC WIRES & CABLES 


for all 

Power, Lighting, Traction, 

Telegraph, Telephone and 
Signalling Purposes. 


Specially adapted for outside and exposed 
positions ; insulation, non-porous, non- -brittle 
and waterproof. 


Makers— The 


NEW GUTTA-PERCHA Со., Ltd., 
Dashwood House, New Broad St., E.C. 2. 


Works : Crooms Hill, Greenwich. 


Branches :—Newcastle -on- Tyne, Manchester, 
Birmingham, Glasgow. 


ANUFACTURERS interested in the тей 

economy effected by our Welding Machines, 

may see the process in operation at our Hatton 
Garden premises. rite for Booklet. 


MARRYAT & PLACE, 


28, Hatton Garden, London. E.C. 1 
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É Western- Electric E 
. Automatic 1 

System. 

Designed and manufactured by the E 


PIONEERS OF TELEPHONY 


in all its branches. 


| 


| 


The most robust system manufactured 
and the only one in which registers 
are used, These registers act with 
extreme rapidity and permit of sub- 
. scribers dialling at maximum speed 
witnout fear of obtaining wrong number. 


THE REGISTER ASSURES GREAT ACCURACY. 


TTT 


ASAT 


Public Service Exchanges installed or on order for the 
following countries :— 


GREAT BRITAIN 
FRANCE — BELGIUM — AMERICA 
NORWAY SWEDEN 
DENMARK — SWITZERLAND — HOLLAND 
NEW ZEALAND AUSTRALIA 
— SOUTH AFRICA. 


ШШШ 


ШШ 


| 


| 


hill 


i 


| 


n 


Our staff of Telephone Engineers are always at your disposal 
lo give absolutely impartial judgment on all telephone matters. 


ШЙ 


iil 


SEND US YOUR PROBLEMS. 


Western Electric Company Limited 


MANCHESTER BIRMINGHAM, GLASGOW, LEEDS, SYDNEY, JOHANNESBURG, BUENOS AYRES. 
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| | M Mem | 


a 
li a 


= 


Fill 


>a RE 


mun 


Ml Tm NM Ин! Mm lil. PT 0 |. И TUM «hl HT 0 „ d. il al 


— 
— E P 


ili dt d A EC RE R ` 


October 8, 1949.) THE ELECTRICAL REVIEW SUPPLEMENT. 9 


IRRLEES © "m=, 
| The most RELIABLE 
ror r CONDENSERS 


fitted with Mirrlees-Leblanc Rotary or 


Multijector Air Pumps. 


H IGH VACUUM 


for steam turbine 


requirements produced 
economically and with 
absolute stability. 


THE QUALITY MARK 


| | FOR MODERN 
Mirrlees Surface Condenser— Wedge Shaped Type. CONDENSING PLANT. Mirrlees Jet Condenser. 
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for 18.750 KW. (25.000 H. P.) Turbo- Alternator. Steam Duty: 97.000 Ib. per hour. 
TAL 
London Office : Е” | Head Office & Works: 
amore MIRRLEES (WATSON ( UMPANY оон 
E.C. 4 m LTD. GLASGOW. 


17 


Specialists in Condensing Plant. al 
00 SD 00 CEES (0 GREY C . ‚ r rr 


The THOMSON 


ELECTRIC LAMP. 


Strong Nickel-Plated 
Case fitted with Re- 
chargeable Accumu- 
lator complete. 


We can supnly Seamless Steel Tubes, 
Flectric Welded, Rutt Welded and Close 
Joint Steel Tubes in all sectio-s and aizes 

—and when you order ORIENTAL you 
know that there are no tubes to equal 
them for Quality, Strength and Accuracy. 

Let us quote you. 


The ORIENTAL TUBE Co., Ltd., 
West Bromwich, Birmingham. 


Telegrams : Tubes, W. Bromwich. 
Tel.: West Bromwich, 45 and 68. 


| Sele Agent : 


L.E.WILSON, 


19, Corporation Street, 


MANCHESTER. 
Tel. Ad. : Telephony, Mic. ‘Phone: City 344. 


SLATE TYPE. 
FOR ALL PURPOSES. 


= 5 
| NEW LIST 
Section 1—Ready. 
Section 2—In press. 


ISENTHAL & CO., Ltd. 


(Department 8) 


Denzil Works, Willesden, 
LONDON, N. W. 10. 


Contractors to the Admiralty. War Office. India 
Office, Coloniai Office, Postmaster-General, &. 
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The difficulty of successfully st irting small apparatus 
is easily overcome by installing the fractional sizes of 


Ce 


REPULSION START—INDUCTION 


SINGLE-PHASE MOTORS 
| (dy to 1 H. p.) 
which possess a starting 
torque in excess of 3 times 
full load torque. They 
therefore are desirable for 
operating such apparatus 
as requires considerably 
more torque to start it 
than to keep it in motion, 
Inustrating a à n.r. Motor. especially for such as is 
located in cool places and 
is controlled automatically or from a distance. Other 
sizes up to 40 horse-power. 


THEY KEEP-A-RUNNING. 


Manufactured only by 


CENTURY ELECTRIC COMPANY, 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


A STOCK OF "CENTURY" MOTORS 15 CARRIED IN LONDON BY- 
The Sole British Agents— 


SWEDISH GENERAL ELECTRIC, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager : R. A. MARPLES. 
Telegrams: ', Autosyncro, Westoent, London." Telephone: Holborn 1108, 
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 EFESCA ELECTRICAL WORKS 
LONDON GLASGOW 


MANCHESTER 


[October 3, 1949. 


MB 
RESISTANCES 


Are guaranteed for 5 years 


They are Unbreakable, Jointless, 
Rustless, Rigid and Non-inductive, 
and give permanent satisfaction. 


y y». ab oS S 
P | у wi m S rn m xy we 
A wn enm \ 0 
a NÀ wrt Vr 
PETG Do 
` i i 


2] 
CM 
{у ум 1 
LJ 


NULL wi m y T 


Sole Makers: 


The Electro-Mechanical Brake 
West Bromwich, England. Co., Ltd., 


Scotland - J. McGregor & Co., 74, York St., Glasgow. 
Newcastle-on-Tyne Е. Н. Morley. Star Bigs., Northumberland St. 
Leeds - - - R. Haste Carr. Crown Point Road. 

South Wales - - À. M. Douglas, 102. St. Mary St.. Cardiff. 
Australia  - J. G. Gilbert Lodge, 109. Pitt Street. Sydney. 
India - - „ A. Roberts. F 4. Clive St., Calcutta. 


— ЕНЕ 


BRITISH MADE 


EFESCA 
ELECTRICAL SUPPLIES 


ACCESSORIES, CABLES, 
FIXTURES, GLASSWARE, &c. 


Ask for No. 409 Catalogue of Lanterns for Half-Watt Lainps. 


COSMOS, OSRAM, 
MAZDA, BRITANNIA, 
єє Z,” 
and other makes of 
ASSOCIATION LAMPS, 
both VACUUM and 
HALF-WATT Types. 


А? reengticed Trada 
Discounts ck Terms. 


— —— r — — — 4 ———— 
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is that Army language that many will never 

forget, the above semaphore is Tock (the 
letter ' Т”), Following well-known precedent 
ме spell it with a“ K.“ 


TOK represents the only all-British Rotary 
Switch of its kind. We hope you make a point 
of looking for this word on the key when 
buying switches either separately or on 


TOK 


MANUFACTURING COMPANY, LTD., 
Empire Works, West Ham Lane, London, K. 15. 


Telegrams : “‘ Utokemako, Phone, London," Telephone: Stratford 927. 


MICA & (MICANITE SUPPLIES 17° 
MICA HOUSE, OFFORD ST. LONDON, NI. 
PHONE NORTH 805 


dL СОНЫ. 


: €RCURrE: 
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BUNGALOWS, ACCUMULATORS 
FARMS of BEST BRITISH MAKE and guaran- 
з РРО. 


teed to give efficient service. 


SWITCHBOARDS zi enon etc. 
O : 
in con- PETROL, PARAFFIN or GAS. 
junction with had 1 1 8 G eira Foal AN Silencer, Carburettor, High 
ngir C h vernor, ate 8. 
Mercure Sets for A эше icd Vide viii Belt. Shunt Wound Dynamo suitable for Lighting and Charging. 
io —— 
Charging & Light- from | В.Н Р. | CAPACITY—WATTS. PRICE. | SWITCHBOARD. ACCUMULATORS. 
i | —— - — - ————-———— — —— 
ing Purposes. ; |o 280 £48 £12 10s. £18 
| ЈА {о J Н.Р. à 300 £60 £12 10s. £18 
е 14 600 £78 10s. £24 £25 
2 1000 £90 £24 £25 


SUBJECT TO TRADE DISCOUNT, 


MAGNETO IGNITION OF HIGH TENSION TYPE 
IS FITTED TO ALL ENGINES. 


fard s б) 


FULLY ILLUSTRATED AND DESCRIPTIVE LIST 
ON APPLICATION, 


Supplied 


The Engine 
illustrated 
will light 
20 


Half-Watt 
Lamps of 
30 CP. 
each. 


National 
Service. 


12 


. Mazda House is the Home of 


THE ELECTRICAL REVIEW SUPPLEMENT, [October 3, 1919. 


THE BRITISH THOMSON-HOUSTON Co., Ltd., 


Mazda House, 77, Upper Thames Street, London. Е.С. 4. 
Branches: Manchester, Birmingham, Sheffield, Leeds, Newcastle, Middlesbrough, Cardiff, 
Swansea, Glasgow, Dublin. 
Please send Orders ама Enquiries to the Office nearest іо you. TM 


— 


df its electrica). "EP 
| get it fron, Lighting. We design and make 


Reliable Wiring Accessories. Scientific Lighting Appliances 


| Send us your enquiries for every- and Fittings as well as the Lampe. 
. thing electrical you require. Lighting Advice and Plans on 
request. 
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ROYAL 
EDISWAN 


HALF-WATT TYPE LAMPS. 


REDUCED 


REDUCED 
PRICES. 


With ) 
B.C, ES. or 1 LM 


From 
25 to 250: volts, 
15 to 1500 watts. 


J ч RON : 
А! 


| Send for Leaflet No. LL. 129 containing Reduced Prices. 


| The Edison Swan Electric Co., 


| PONDERS END, MIDDLESEX. . 


*' Ediswaz, Enfield." Code: Western Union A.B.C. (5$th Edition). 
Telephone: 520 Enfield (6 lines). | 
n Victoria Street, Е.С. 4, and 71, Victoria Street, S. W. I. 


Ltd., 


| 
| Telegrams and Cables : 


London Showrooms : 123—125, Quee 
GLASGOW, ` 

NOTTINGHAM : 

BRISBANE, ` &c. 


BRANCHES: 


BIRMINGHAM CARDIFF 
MIDDLESBROUGH 
AUSTRALIA : MELBOURNE 


CORK DUBLIN DUNDEE 
NEWCASTLE-ON-TYNE 


BELFAST 
SYDNEY 


MANCHESTER 
SWANSEA. 


| 

| BRIGHTON BRISTOL 
\ HULL LEEDS | LIVERPOOL 
| UTHAMPTON SHEFFIELD 
— = — — mne. 
— .. — eee — 


e 


—— v 


— 
— 


— — RCRE 
E 
2 e ETT 


— 


a — 


— t 


| 
| 


14 THE ELECTRICAL REVIEW SUPPLEMENT. (October 3, 1919. 


HART ACCUMULATOR Gh 


LIMITED, 


STRATFORD, LONDON, E. 


HART Storage Cells 


HAVE 


LONG LIFE, 
pp —— : HIGH EFFICIENCY, 
„ "i B m E ый 
AUDIUIT ape LOW MAINTENANCE COSTS 
dig? N | в 
ATA Pt MU % | ! 
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SUPPLIED ТО ALL PARTS 
OF THE WORLD. 


Write fer Catalogues 


STORAGE CELLS FOR ALL CLASSES OF ELECTRIC LIGHTING. - 


JAMES HOWDEN & Co- i- 


GLASGOW. 


RAT MERTE “IMPULSE” STEAM 
СО е TURBINES 


ef High, Low and Mixed 

Pressure, and Pass Out 
ypes, 

2300 to 25,000 kwts. 


HIGH-SPEED 


= STEAM ENGINES, 
s to 2,500 B. H.P. 


Patentees and 
Manufacturers of :— 


Howden's Forced Draught. 
Wallsend-Howden Oil 
Burning System. 
Fans for Suction Draught, 
Ventilating, &c. 
Patent Combination 
Water -Tube Boilers. 


MANCHESTER CORPORATION ELECTRICITY WORKS. TOTAL KILOWATTS, 37.500. 
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he “STERLING” PATENT 


“GRIPIT” INDICATOR 


Mechanical Replacement. 


True Safety Locking Type. 


IMPOSSIBLE TO BRING 
THE SHUTTERS DOWN BY 
VIBRATION OR SHOCK. 


Substantial Construction, well finished, 
and highly suitable for Ships, Lifts, 


Hotels, Trains, and Domestic Purposes. 


IMMEDIATE DELIVERY. 


Every “ GRIPIT ” Indicator is made throughout at Һе _ 
Sterling Works, Dagenham, Essex, by British Labour. 


Write for Prices and Particulars. 


a | 
iidem | 
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тарзе, 
GEA 


No. S 6192 (Superior Quality). 


Movements mounted in Solid Teak Case. with 
Enamelled Zinc Screen and Glass Front. 


Sterling Telephone & Electric Со. Ltd., 


BRANCHES: TELEPHONE HOUSE, 
NEWCASTLE-ON-TYNE : 


210/212, Tottenham Court Rd., London, W. 1. 
42, Westgate Road. Telephone No.: 4544 Miseum (5 lines). o0 Te’errams: “Cucun is, Ox. London.“ | 
CARDIFF: 8, Park Place. Works: DAGENHAM, ESSEX. 


16 | | THE ELECTRICAL REVIEW SUPPLEMENT. [October 8, 1949. 


= 
Q 


1 Lond БАРЕН 
2575307 EM 
К { i 
». * Lo ed Ф, LE ^ 
—. Аг * . — є 
мб | ORCA. . 
-э; А ae ~e N ee ° 


БЕДА, 

> E 

77 А 2 +» D 

dM d RA T. 
„с? МАУ», 


я — Є 
хз * &- 
du A 


arranged with three single pole handguard fuses 
in a separate cast-iron box, these being arranged so 
that they are cut out of circuit during the starting 
period. Тһе доог of the fuse box is so interlocked with 
the handle of the starter, that when in the Full-on " 
position, it is impossible for the lid to be opened. The 
illustration also shows the pedestal type ammeter 
mounted on top. This particular type is suitable for a 
three-phase motor whose capacity does not exceed 
20 H. P., 550 volts or 15 Н.Р. 250 volts. 
ENQUIRIES INVITED. 


This із No. 5 of the “Witton” Motor Starter Series. Other interesting announcements will follow. 


The GENERAL ELECTRIC СО., Limited. 


Head Office: 67, Queen Victoria Street, London, Е.С. 4. 


Telephones : I.oNpoN WaLL 3600 (36 lines). 


A.C. Starting Gear. 
Auto Transformer Starter with Fuses. | 
HE Illustration shows the auto transformer starter | 


* 


Telegrams: " ELECIKICITY CENT, LONDON.“ 
Switchgear Works: Witton, near Birmingham. 


Branches: Manchester, Glasgow, Birmingham, Cardiff, Newcastle, Dublin, Belfast, Bristol, Swansea, 
Liverpool, Leeds, Sheffield. Nottingham, Hull, Southampton, Cork, Aberdeen, Ipswich. 
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MIN ISTRY OF MUNITIONS. 


BY DIRECTION OF THE DISPOSAL BOARD 
(Plant and Machinery Section). 


GREAT SALE OF 


Plant & Machinery, 


Electric Motors, 
Stores and Office Furniture, 


atthe i. 
National Shell Forgings Factory, 
Edge Lane, Liverpool, 


Wednesday, 8th October, and Following Days, 


at 11 o'clock prompt each day. 
THE SALE WILL COMPRISE: 


Six 250-ton Hydraulic Presses, 4-ft. 6-in. stroke, 7-ft. da /- 
light. by John Shaw & Sons. 

Three Billet Heating Furnaces, 25-ft. x 4-ft. 3-in. 

Three Billet Charging Rams, 5-ft. stroke. 

Three Horizontal three-throw Hydraulic Pumps, 12-in. 
stroke. by Berry. 

One Vertical three-throw Ditto, all for 1500 Ibs. pressure. 

Dowson & Mason Double Gas Producer Plant, capacity 

. 10-cwt per hour each. 

Two Steel Chimneys, 80-ft. high X 4-ft. dia. 

Three Hydraulic Accumulators, 12-in. dia. rams х 15-ft. stroke. 

Cochran Vertical Boiler, II- ft. 9-in. х 5-ft. 3-in. for 100-1bs. pres. 

Vertical Boiler, 8-ft. 6-in. high x 4-ft dia., 20-lbs. pressure. 

Hydraulic Piping, Jin. to 5-in. dia., for 1500 lbs. pressure. 

Steel and W. I. Water Piping. 

Galvanised Iron Open and Closed Tanks of all sizes. 

19 Four-wheel Billet Trollevs. 

Eight Four-wheel Furnace Trolleys. 

Iron Wheel Barrows, . Sack Trucks, 

Nine Lead-lined Pickling and Washing Tanks. 

5-ton Hand Travelling Crane, 4-ft. 84-in gauge. 

Tool Room Machines. 

20 S.S. and S.C. Lathes, 7}-in, to 12-in. centres, by Stevens 
and Co., Pollock and McNab, Pittsburg Co., Smith, Peace, 
Lane, Le Blond. and Bullard. 

Two Shaping Machines, 14-in. and 25-in. stroke. 

Two Plein Milling Machines, by Denbigh and Cincinatti Co. 

Garvin No. 13 Universal Milling Machine. 

Three Vertical Drilling Machines. 

Screwing Machine, to -in, Whitworth. 

“Camco” Baling Machine. 

Richmond Hardening Stoves. 

Shafting, with Pulleys, Belting, &c. 

Universal, Plain, Tool, Twist, Drill and Cutter Grinders, 
by Lumsden, Churchill, McGee, Jones & Shipmen, Landis, 
Brown & Sharpe, Le Blond, and Herbert. 

Contents of Stores. 


ELECTRICAL PLANT, including н.т. Sub-Station, with Six 
Berry Transformers by British Electric Transformer Co., 250 KW., 
single-phase, 6000 volta ; three H.T. Tappings, to give 235, 238 
and 242 volts on L.T. side, air-cooled, on Bogies ; H.T. Switch- 
board with 2-feeder panels ; oil brake B.T.H. Switch ; single- 
pole potential Transformer and Voltmeter; two Н.Р. Trans- 
former Panels with Auto Oil Brake Switch ; 300-amp. current 
Transformer, 100 to 5 amps., enclosed in steel sheeted cubicles ; 
two Slate Panels, 4-ft by 2-ft., with oil brake L.T. Switches, 
1000-amp. capacity ; three Current Transformers, 1200 to 3 
amps. on angle iron frames; one Slate Panel, fitted with 
100-amp. S.P. Switch for disconnecting the neutral, together 
with the necessary H. and L.T. Cables. 


20 Electric Motors, from 10 Н.Р. to 100 H.P., 400 volts, 50 
periode, by Siemens, E.C.C., Sandycroft, Westinghouse, and 
B.T.H. Co.; six Electric Motors, from 4rd Н.Р. to 2 НР, 230 
volts; 1-H.P. Dynamo, 230 volts; 28-in. Peerless Fan, driven 
direct by 12-H.P. Brook Motor. 


Light Section Railway, 605 yds. long, 21- in. gauge, 12-108. section, 
with wood and iron sleepers, 12 Turntables, Fishplates. &c. 


Office Furniture and Fittings:—Sloped Top Desks, from 
4-ft. 6-in. to 18-ft. long; single and double pedestal Writing 
Tables: three Typists’ Tables; Spring back Chairs: Wood 
Card Index Boxes: Steel and Oak Filing Cabineta : Wood 
Cupboards ; Electric Radiators; Safes of various sizes, by 
Hopkins and Birmingham Safe Co.; Steam Radiators; Slow 
Combination Stoves, Drawing Tables and Boards, Sets of Plan 
Drawers; Three Gledhill Brooks Time Recorders ; 
one International ditto ; 41 Folding Card Racks; three Foster 
Pyrometers: one Pyrometer; Testing Set with Thermo 
Coyples: Watson Microscope; Singer Sewing Machine with 
Electric Transmitter. 


On view MoNDpAv and TUESDAY, 
10 to 4 o'clock each day. 

For further particulars and Catalogues apply to the Auctioneers, 
Gmo. H. DixoN & Co., 41, Cestle Street, Liverpool. Telephone: 
Bank 3853. Telegrams ; " Tenacity.” 


Note.—" SURPLUS.” price 34, the official list of Government 
Property for sale, Published twice monthly. On eale everywhere 6788 


OCTOBER 6th and 7th, from 


ELECTRICAL 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & CO. 


| (Established 1850). 
46, Watling Street, London, Е.С. 


15, Albert Square. 26, Collingwood Street, 
Manchester. Newcastle-on-Tyne. 


Eloctricitg Supply Commercial Association. 


Registered T.U. No. 1708 T. 


Members of the Federation of Technical, Scientific and Professional 
Associations. 


IMPORTANT NOTICE. 


EMBERSHIP of this Association is Open to Assistant 
Managers, Deputy Managers. Secretaries, Chief Clerks, and all 
Commercial or Clerical Assistants of Company and Municipal Elec- 
tricity Supply, Power or Tramway Undertakings in Great Britain. 


YOUR FUTURE DEPENDS ON 
YOUR PRESENT ACTION. 


E. S. G. AX. means CO-OPERATION. 


A GREAT 


Mass Meeting 


WILL BE HELD ON 
MONDAY, October 13th, 1919, 
At 7. pm, at 
CAXTON HALL, WESTMINSTER. 


1 


Ail members and ethere eligible for membership are 
oordialiy invited to attend the meeting. 


Further particulars of the Association and FREE TICKETS for 
admission to the above meeting can be obtained on application, 
stating the name of the undertaking, to the Divisional Hon. 
Secretary, Мв. J. C. ADAMS, 87, Connaught Road, Teddington, 
Middlesex, or at the door prior to the meeting. 


If you want Recognition, Representation on Industrial Councils, 
Protection, Adequate Salaries, Better Conditions, and to express 
and exchange opinions affecting your interest, join the E.S.C.A. 
AT ONCE and help your colleagues to make it THE Association 
to safeguard your welfare in futare. 


Write for particulars to-day to the following Divisional Branch 
Secretaries :— 


Greater London Divixion.—MR. J. C. ADAMS, 87, Connaught Road, 
Teddington, Middlesex. 

Lancashire Division Мв. H. G. QUILLIAM, 29, Salisbury Road, 
Wavertree, Liverpool. 

West Yorkshire Division,.—MR. C. B. THRESH, 11, are Street, 
Westboro’, Dewsbury, Yorks. 

Midlands-West Division. —MR&. S. Н. EVANS, Eleotrioity Supply 
Dept., 14, Dale End, Birmingham. 

West of England Dirision.—MR. T. N. GAIT, 51, Howard Road, 
Westbury Park, Bristol. 

North-Eastern Division.—MR. E. PATTISON, 11, Sydenham Terrace, 
Whitley Bay. 

Sedttish Division. — MR. J. BEVERIDGE, 10, Henderson Row, 
Edinburgh. 

Midlands- Kast.—Mr. W. Н. HULISTON, 2, Iron Gate, Derby, 

or direct to the General Secretary. 


The E.S.C.A. is the only recognised Trade Union specially set up 
exclusive to the Electricity Supply Industry, to represent the 
Commercial and Clerical Profession in questions affecting Salaries, 
Working Conditions, Status, and Adequate Protection 


Half Fees only for New Members for the remainder of the Year 
ending 31st December next. 


LOSE NO TIME —JO0IN TO-DAY. 


G. R. SMITH, 
Hon General Secretary. 
6866 


REGISTERED OFFICE: | 
36, Magazine Road. Well Hall, 
: Eltham, S. E. 9. 
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SITUATIONS VACANT. 
Latest time for receiving, 5 p.m. Wednesday. 


If letters are not to be delivered to certain firms or individuals 
(if known), instructions to that effect should be sent to the 
Manager of the ELECTRICAL REVIEW. who will do his best 


to carry out such instructions. Letters of applicants cannot 
in such cases be returned to them, nor can the names of 
Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent. 


SHANGHAI MUNICIPAL COUNCIL. 


Assistant Secretary for the Electricity Department. 


HE SHANGHAI MUNICIPAL COUNCIL require the services 

of an Assistant Secretary for their Electricity Department. 

The duties of the appointment will be to take charge, under the 

Secretary, of the clerical side of the undertaking, including the 

collection of the revenue and all financial details. The under- 

taking has a capital of about £2,500,000, and a revenue of about 
£500,000, and there are some 20,000 consumers. 

Candidates must have had a first-class education, and have had 
good experience in an electricity supply undertaking, preferably 
of an electric power company. They must have had control of a 
large ataff, and be thoroughly conversant with book-keeping and 
all the accounts of electricity undertakings. 

The salary of the appointment will be 400 taela per month. The 
tael may be taken as equivalent to 38. on the average. The present 
rate 68. is abnormal. 

Passages will be provided out and home again. 

The first engagement will be for three years, and the selected 
candidate will be required to sign the standard agreement of the 
Council. 

Strict medical examination essential. 

Applicants should preferably be unmarried. 

Application, in writing only, to be sent on or before OCTOBER 
13th, to MESSRS. PREECE, CARDEW, SNELL & RIDER, 8, Queen 
Anne's Gate, Westminster, accompanied by copies of not more than 
three recent testimonials as to experience and names of three 
references as to personal character. 6869 


LONDON COUNTY COUNCIL. 


PPLICATIONS are invited for the position of Charge Shift 
Engineer at the Greenwich Generating Station in the 
Tramways Department. 

The salary will be at the rate of £250, rising by annual incre- 
ments of £10 to £300 а year, and is subject to a war bonus of 
20 per cent., plus £90. 

Applicants must have had good technical training and suitable 
experience for the position. Preference will be given to candidates 
who have served or attempted to serve with H.M. Forces. 

Applications must be made on the official forms, which may be 
obtained from the Clerk of the London County Council, County 
Hall, Spring Gardens, 8.W.1. (Stamped addressed envelope 
necessary.) Applications must be received by 4 p.m. on MONDAY, 
20th day of OCTOBER, 1919. Canvassing disqualifies. 


JAMES BIRD, 


Clerk of the London County Council, 6871 


ASSISTANT ENGINEER. 


PPLICATIONS are invited for the position of Assistant. 

Applicants must have had a thorough mechanical and elec- 

trical training, and be experienced in modern 3-phase and boiler- 
house plant, testing and control of labour. 

Will be required to take charge of all maintenance work, and be 
generally responsible to the chief engineer for the etficient running 
of the plant and organisation of the works. 

Salary £350 per annum. 

Apply,stating age,if married or single, giving full detaila of 
experience, training, when duties can be commenced and accom- 
panied by copies of not more than three recent testimonials to— 


BOROUGH ELECTRICAL ENGINEER, 
| Suffolk Road, 


Gravesend. 6870 


CITY AND GUILDS (ENGINEERING) COLLEGE. 


T” E Delegacy of the College invite applications for the post of 
Workshop Instructor in Electrical Engineering. Salary & 160 
with special bonus for the present at the rate of £100, 
Applications, giving full particulars of age, training and ex- 
perience, with testimonials or references, should be addressed to 
Professor T. MATHER. F. R. S., City and Guilds (Engineering) College. 
Exhibition Road, London, 8.W., 7, Ex-service man preferred. 6867 
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SITUATIONS VACANT.—Continued. 


OFFICIAL APPOINTMENTS. 


Electrical and Mechanical Section, Mesopotamia. 


PPLICATIONS are invited for the following Civilian Appoint- 

menta, with Electrical and Mechanical Section, Mesopotamia, 

in upper and lower subordinate grades. Those with Indian or 

Mesopotamian experience preferred, but not essential if other 
qualifications satisfactory. 


GRADES I. AND II. 
Sub. Engineers: eis. .. 3 PowerHouse Superintendents 2 
Ice Plant Superintendents... 10 Supervising Electricians ... 10 
Water WorksSuperintendents 3 Millwright Engineers ... LS 
Electric Workshop Superintendent, 1. 


TERMS OF SERVICE. 


12 months in first instance with option of renewing agreement; 
free 2nd class passage out and home; free quarters, rations. medical 
attendance and uniform ; one month's furlough in United Kingdom 
on full pay after 12 months' service. 


PAY. 
According to experience and qualifications. 
Rupees 360 per month and upwards, rising by annual 
increments of rupees 40 to rupees 600. 
Grade II. Rupees 200 per month and upwards, rising by annual 
incrementa of rupees 15 to rupees 850. 
Present rate of exchange, 1 rupee— 1 shilling and 10 pence. 


Apply by letter, stating qualifications, experience, &c., and for 
further particulars of service to— 
SECRETARY. 


War Office (F.W. 4). 
London, S.W. 


Grade I. 


6813 


BOROUGH POLYTECHNIC INSTITUTE. 
Borough Road, London, S.B. 1. 


PPLICATIONS are invited by the Governors for the post of 
Lecturer in the Electrotechnics Department (Day Technical 
School and Evening Class Department). Candidates should have 
had some teaching experience, and must possess a University degree 
or its equivalent, but this latter qualification will not be insisted 
upon in the case of persons otherwise exceptionally qualified. The 
commencing salary will be £300 per annum. rising by annual 
increments to £400. Particulars and forms of application may be 
obtained by sending stamped addressed envelope. 
Applications should be received as soon as possible, but not later 
than OCTOBER 13th, 1919. | 


C. T. MILLIS, 


Principal. 6884 


SHIFT ENGINEER. 


HIFT ENGINEER wanted, temporary, who has had previous 
experience in a direct-current three-wire generating atation. 
State age and wages required, with copies of three recent teati- 


monials. Apply at once to 
P. WILLIAMS, 


Electricity Works, 


Holyhead. 6853 


CABLE JOINTERS. 


ANTED, experienced Cable Jointers, accustomed to all-round 

work, including high-tension paper-lead cables ; able to do 

own plumbing and connect up services. Wages, standard district 
rate. 

Apply, stating age. experience, and enclosing copy of testi- 

monials. to the CITY ELECTRICAL ENGINEER, 24, Hatton Garden. 

Liverpool. 6515 


SHIFT ENGINEER. 


ANTED, Shift Engineer; €3 166: 6d. per week of 47 hours 
for D.C. station. 
Applieations to— 
BOROUGH ELECTRICAL ENGINEER, > 


Colne, Lancs. 6582 


ELECTRICAL POWER ENGINEERS’ 


Yorkshire Blectric Power Co. 


ASSOCIATION. 


LL ENGINEERS, before accepting any position on the Staff 
of this Company, are recommended to communicate with the 


undersigned. 
W. ARTHUR JONES, 
General Secretary, 
6666 


65-66, Chancery Lane, 
London, W.C. 2, 
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SITUATIONS VACANT.— Continued. 


een prepaid Advertisements are inserted under thia heading at the rate 
of One Penny Per Word (minimum 18.). Three Consecutive Insertions for 
abe price of two, if ordered and prepaid with first insertion. 

Box Number and ELZorRiCAL Ravisw address count as seven words, 


NON-Association Firm manufacturing high grade V.I.R. 


cables, wishes to get in communication with someone who . 


has a really good cable- selling connection. Any correspondence 
will be treated in strict confidence. — 6850, ELECTRICAL REVIEW, 
4, ка» Hill, London. 


SHORTHAND Typist wanted, preferably with some experience 

in electrical contractor's business.—State age, salary, and 

when disengaged.—Electrical Installations, Ltd., 27, Martins Lane, 
E.C, 4. 6878 


PPRENTICES to Electric Lighting Contractor. Age, 15-16. 
Small premium.—Newton, 58, North Street, Clapham, S. W. 4. 
Phone: 687 Battersea. 9932 


RMATURE and Stator Winder wanted. Good opening and 
permanency for energetic young man.—T. W. Broadbent, 
Ltd., Victoria Electrical Works, Huddersfield. 6754 


RMATURE Winder required at once for permanent situation. 
First-class man to take charge of re-winding А.С. aud D.C. 
motors. State experience and wages required.—Apply H. Rogers. 
Electrical йе апа MN Friars Gate, Warrington. 6837 


RMATURE Winders required for heavy A.C. and D.c. windings. 
Good wages and piecework.—Reply, giving full particulars 
of experience, to General Electric Co., Witton, Birmingham. 6863 


RMATURE Winders, used to D.C. work, wanted in London 

works; Winders used to А.О. work also required. Good 

wages and permanent position for first-class men.—5823, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


RMATURE Winders, used to traction motors, wanted for 
London District. Permanency for suitable men.—9737, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RMATURE Winders.— Wanted, men experienced on D.C. 
traction motors. — Apply Shop Superintendent, London 
United Tramways, 74, High Road, Chiswick, W. 4. 9883 


RMATURE Winders wanted, skilled men A.C. and D.C. repairs. 
Fare paid; permanent employment. State experienoe.— 
McWhirter & Sons, Ltd., Cardiff. 


SSISTANT with experience wanted for meter test-room, age 
A from 20 to 25.—Apply, giving full particulars, to 6729, 
ELECTRICAL REVIEW, 4, Ludgate Hill, Londor 


HARGE Engineers—Junior and Senior Charge Engineers 
required for hydro-electric power stations ia North Wales. 
Salary, including all bonuses to date, £13/£18 per month, according 
to experience. Applications, with references and particulars of 
experience, to 6776, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ESIGNER.— Assistant required in Midlands with experience 

in the calculation of direct and alternating current motors. 

—State experience and salary required, 6716, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


IESEL Driver wanted at once. Permanent post to suitable 
man.—Apply with references, stating wages required for 
47-hour week, to H. G. Wright, Engineer and Manager, Electricity 
Works, Saltburn-on Sea. 6708 


RAUGHTSMAN, good mechanical, wanted for А.С. and D.C. 
machines, transformers and rotary converters.— Apply, 
stating qualifications, age, salary, and earliest date can commence, 
to Drawing Office, B.T.H. Co., Rugby. 6720 


RAUGHTSMAN wanted, well up in switchgear designing. 
—State age, salary and experience, to 6418, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMEN, required fora large Telephone Works in the 
North. Previous experience on exchange equipments pre- 
ferred. Very good prospects for young men having energy 
and resource.—Give age, experience and salary required, 6723, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 
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LECTRIC Welding Operator required for South Africa. Three 
years’ agreement. Wage £7 a week. Free passages to 
Johannesburg and return to England.—Apply by letter stating age 
and experience, Alloy Welding Processes, Ltd., 14-16, Cookspu, 
Street, London. 551 


LECTRICAL and Mechanical Engineer required to take charge 

of electrical and mechanical equipment of new factory, in- 

cluding 3-phase generating set (S.W. London district). Electric 

lamp works experience a recommendation, but is not essential.— 

Write, stating full experience, salary and age, 6787, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Draughtsman wanted, experienced in installation 
work wiring, diagrams and quantities.-- State age, experience 

and salary required, to Box 708, Samson Clark & Co., Ltd., 58, 
Great Portland Street, W. 9919 


LECTRICIAN wanted for a small factory in the Midlands for 

maintenance and repairs of electric lighting, motors and 

telephones. State age, experience and present position, also wages 
required.—:/831, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


XHAUSTER, good, wanted. State wages, experience, &c. 
(Midlands).—9869, ELECTRICAL REVIEW, 4, Ludgate Hill, 
Londox». 


LASSBLOWER, good, wanted. used to electric Jamps. State 
wages, experience, &. (Midlands). — 9868, ELECTRICAL 
REVIEW, 4, pp DS Hill, London. 


H Pressure Switchgear Manufacturers (Manchester) require 
good Mechanical Draughtsman for new switchgear designe ; 

slight electrical knowledge preferred. None but careful and 

accurate men need appiy.—State age, shop and drawing office ex- 

pariones, and salary required, to 6830, ELECTRICAL REVIEW, 
EE Hill, London. 


OINTER wanted immediately for three-core lead-sheathed 

armoured cables D.C. distribution system in Midlands, per- 

manent job, 48 hours week. State experience, age, wages required. 
—6868, ELECTRICAL REVIEW, 4, Ludgate Hill, London. ' 


===: —— — ä — ШШ —ͤ —ĩ—— — 


OINTER-Wireman wanted at once, used to armoured and V. B. 
cables; experience with house wiring an advantage. Per- 
manent post for suitable man.— Apply, stating wages required for 
47-hour week, to H. G. Wright, Engineer and Manager, Electricity 
Works, Saltburn-on-Sea. 6695 


- — — — - aaa — 


учо IOR Assistant wanted to lecture on elementary engineering 
subjects and to assist in the testing laboratory at Faraday 
House. Commencing salary £250 per aunum.--Write to the 
Principal, Faraday House, Southampton Row, W.C. 1, and state 
when free to begin duties. 6874 


IFT Erectors and Electricians.—Permanency to capable and 
experienced men; Trade Union rates and conditions.— 
Maryat & Scott, Ltd., 28, Hatton Garden, E.C. 6876 


ONDON and South Coast Representative required by firm of 

engineers, specialising in recording instruments and steam 

and coal saving devices. Applicant must be fully conversant with 

power station and steam plant requirements and a good salesman.— 

Apply. stating age, experience and salary required, to 6851, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


AINS Assistant. Man required with experience of mains 
testing, fault-finding, &c., and used to keeping map records 

of distribution system. Sslary £130— £149, plus E. P. E. A. bonus 
as prevailing. Also Plumber-Jointer accustomed to paper insulated, 
lead covered and armoured cable, Union rate of pay.—Apply by 
letter, giving full particulars, to Norman Staniland, Electricity 
Works, Tottenham Lane, Hornsey, N. 8. 9930 


AINS Foreman.—Wanted, thoroughly capable man as Mains 
Foreman for electric light and power undertaking in Far 
East (British Colony). Applicants must have thorough experience 
in laying and jointing of H.T. and E.H.T. lead-covered and paper 
insulated cables. and be thoroughly conversant with modern high- 
tension distribution systems, The appointment will be for three 
years’ service. Salary about £100 per anuum, with quarters, light 
and fuel and medical attendance.— Apply. giving references, age, 
and full particulars, with copies of three recent testimonials, to 
6742, ELECTRICAL REVIEW, 4, Luayate Hill, London. 


(Continued ox next page.) 
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ANAGER, electrical contracting business, used to estimating, 
erecting and designing for country houses, transmission 

lines, &c. North of England. Salary, £312 per annum.—9908, 
ELECTRICAL BEVIEW, 4, Ludgate Hill, London. 


—— — = ——— — — S 


LD-Established firm making cables, wires and electrical acces- 
sories require experienced Representative to call on con- 
tractors, garages and corporations in Lancashire and Yorkshire ; 
must have first-class references and connection ; good prospects to 
enterprising man.—6802, ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
London. 


LUMBER Jointer required for Corporation in Scotland, accus- 

tomed to E.H.T. and L.T. paper-insulated cables.—Write, 

stating experience and wages required, to 6818, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LUMBER-Jointer required for E.H.T. three-core paper, lead- 
sheathed, single wire armoured cables, and also to joint D.C. 
rubber and paper bitumen cables, and do general outside work.— 
Apply by letter to Newcastle and District Electric Lighting Co., 38, 
Grainger Street Weat, Newcastle-on-Tyne. 9731 


EQUIRED, young Man for the retail City electrical trade. 
Home knowledge required. State experience and salary 
required.—9824, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


HIFT Engineer wanted by a Scottish Power Company. Good 
mechanioal and electrical training in E.H.T., 3-phase work and 
boiler house control essential. Wages £4 per week of 48 hours, 
inclusive of all bonuses and awards to date.—Reply, giving all par- 
ticulars regarding age, married or single, &c., and enclosing copies 
of testimonials, to 6273, ELEOTRIOAL HBEVIEW, 4, Ludgate Hill, 
London. 


MART Assistant Estimating Engineer required by London 
firm ; experienced sales correspondent, home and export, 
steam. gas and electrical plant, pumps, &c.—Apply, with full par- 
ticulars, age and salary, to 6877, ELROTRICAL REVIEW, 4, Ludgate 
Hill, London. 


MART Traveller for wholesale house handling general acces- 

sories and heating apparatus required for Midlands and West 

of England. Salary and commission; good prospects for right 
man.—6728, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ECHNICAL Man wanted to take charge of laboratory in factory 

making electrical and other instrumenta ; state experience, 

age and approximate salary expected.—6819, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ESTBED.—Wanted Assistant for testing A.C. and D.C. machines. 
Apply, stating age. experience and salary required, to 
Bruce Peebles & Co., Ltd., Engineers, Edinburgh. 6740 


RANSFORMERS. An electrical engineering concern has 
vacancies for Junior Designers and Junior and Senior 
Draughtsmen. Permanencies.—Apply, stating previous experience 
on transformer work. age, and salary required, to 6795, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


RAVELLERS or Agents on Commission to sell half-watt 
fittiogs and other electrical specialities in England (excluding 
North-East Coast) and Wales. Only first-class men already handling 
electrical or general engineering material need apply.— Write, in 
confidence, giving particulars of ground covered, nature of present 
business, to 9829, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


үү ATED, an Engineer and Manager of з small D.C. power 

station ; suction gas and installation experience essential ; 
state wage and qualifications.— 9783, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, an experienced Electrician for Iroustone Mine ; one 

well up in hish and low-tension А.С. and D.C. motors, 
generators, telephones and signals preferred.—A pply, stating age, 
experience, and when at liberty, including two recent testimonials, 


to Peuse & Partners, Ltd., Loftus Mines, Carlinhow, Yorkehire. 
6880 


ANTED at an electrical engineering works, an Engineer used 

to draughting and dictating descriptive tenders negotiating 

sales and generally carrying on the work of a sales office.—State 
age. exnerienoe and salary required, to 6383, ELEOTRICAL REVIEW, 


4, Ludgate Hill, London. 


SITUATIONS VACANT.—Continued. 


ANTED, Charge Hands. Wiremen and Plant Erectors.—Apply 
Drake & Gorham, Ltd., 66, Victoria Street, S.W. 6854 


ANTED, Draughtsman with experience in electrical instru- 

ment and accessory design for North London.—Apply, 

stating age, experience and salary, to 6771, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, Electrician, ab'e to undertake repairs to and fit 

new electric lighting seta and starters, as fitted to European 

and American cars, magneto and accumulator repairs, and generally 
attend to electrical machinery in automotive repair works. State 
wages required.—Grose Ltd., Northampton. 9818 


* 


ANTED, Engineers for electric equipment work on tramcars ; 
also electric tramcar Wiremen.—6779, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, for collieries in Bengal, India, thoroughly ex- 
perienced Electrical Engineer; single man preferred.— 

Write. stating ате, experience, &c.,to Box G 711, Lee & Nightingale, 
Advertising Offices, Liverpool. 9832 


ANTED, good Lift Erector and Maintenance Man for London 
district. Capable of doing own wiring.—Apply, stating 

age, experience and salary required, 6857, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


— — е = er Š > 


АКТЕР, Good Wireman, used to conduit and lead covered ; 
district 40 miles from London.—State experience, age and 
wages required, 9850, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED (London) Assistant Sales Manager for Electric 

Lighting and Power Contractors. French scholar pre- 

ferred.—Applications, with full details as to capabilities and salary, 
to 6849, ELECTRIOAL REVIEW, 4, Ludgate Hill, London. 


— — — — ——— — — =- — — — — 


ANTED, reliable Draughtsman for switchgear work. Ex- 

perience of estimating an advantage. Manchester district.— 

State age, experience and salary required, 6859, ELEOTRIOAL REVIEW, 
4, Ludgate Hill, London. ; 


ANTED, several Armature Winders, used to А.С. and p.c. 

work; also two Field Coil Winders, used to heavy р.с. 

work. Standard rate paid, plus 124%. None but first-class men 
need apply.—6780, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, smart young Man for switchgear D.O. Capable of 

putting working drawings through to shop. Manchester 

district.— State age, experience and salary required, 6858, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, two Wiremen, accustomed to house and shop wiring 

and also attendance and repairs to motors.—Apply by 

letter in the first instance stating experience and wages required, 
to the Electricity Works, Hamilton. 6545 


INDING Department Foreman required, must have had 

practical experience of winding of all classes A.C. and D.C., 

small and medium capacity. Midlands district.—State full details 

of experience, age and inclusive salary required, to 6791, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


IREMAN used to house and factory wiring. Good wages to 
first-class man. Others need not apply. Also Electrician, 

used to erecting and fix ing motors and dynamos in factories with 
general electrical knowledge and experience.—Midland Dynamo 
Co., Leicester. 9937 


IREMAN wanted.  Permanency to right man. Wages 

£3 11s. 114, per 47-hour week, including all bonuses to 

date. Supply undertaking in Midlands.—Apply, stating aye and 
experience, to 9819, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OUNG Engineer required in London Office of ex port engineering 
house. Preferred with knowledge of automobiles and 
electrical engineering. Knowledge of French or Spanish would be 
an advantage. Good opportunity for suitable man in rapidly- 
growing company with many foreign branches. —A pply,statiny age 
experience and salary required, to 6855, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 
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prepaid Advertisements are inserted under this heading at the rate 
ot One prop Per Word (minimum 1s.. Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Namber and ELzcTmicAL Rxvnw address count as seven words. 


„А.А. An Electrical Engineer (I. E. E.)'desires position. Thorough 
_ experience in estimating and quoting for all kinds of 
electrical plant. Excellent technical training and practical 
experience.—9904, P-REOTRIOAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER, foreman; sole charge, work up branch or 
electrical department, lay-out, estimating, general routine 

and supervision ; 20 years’ practical experience all classes ; private, 
institute or maintenance.—Electrician, 42, Priory Park Road, 
Kilburn, N.W. 9931 


. requires position of trust with Electrical Con- 

tractors. Many years’ experience in all branches. Would 
undertake management of branch business where prospeots were 
good. Country preferred: excellent referenoes.— 9946, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


A VERTISER with several years’ experience as Foreman Lift 

, Erector, seeks responsible poet, fully qualified to supervise 
erection and repairs on electric hydraulic or oil installations. can 
measure up d:awing office particulars, energetic, reliable and an 
abetainer.—9770, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER, young, keen and energetic, with technical 
training and practical and commercial experience electrical 
engineering, desires appointment, with London firm, as Manager's 
Assistant, or similar capacity.—9914, ELEOTRIOAL REVIEW, 4, 
Ludgate Hill, London. | | 


DVERTISER, 6 years’ commercial, 8 years’ buying experience 

with leading electrical firms, desires change. Would take 

charge purchasing department ; good organiser and strict disci- 
plinarian.—9882, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


= -— . M "Че 


DVERTISER (13 years’ thorough experience electrical and 

mechanical), desires drawing office experience. Salary 

accordingly. East London or town.—9857, ELEOTRIOAL BEVi£W, 
4, Ladgate Hill, London. 


— — — re 
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DVERTISER (22), demobilised, desires appointment; three 

Jears experience test room of electrical firm manufacturing 

scientific apparatus. Drawing office experience. —9810, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


DVERTISER (23), public school education, mechanical and 
electrical training with Vickers, Ltd., ex-electrical artificer, 
experienced D.C. and single-phase, requires post, good prospect 
of advancement in position principal object. Indentures and re- 
ferences.—9935, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


- 


DVERTISER (32), did his bit twice, silver badge, public school, 


sound technical, practical, commercial, contracting experi- 
ence, desires position.— 9792, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


M.I.E.E. (age 29), accustomed to handling technical corres- 
pondence, estimating and publication work, desires post. 
Diplomas in electrical and mechanical engineering, and varied 
exnerience in design and manufacture of small electrical apparatus. 
—9761, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


S Works Chief Electrician or Contractors’ Foreman; thorough 
experience A.C. and D.C., power, lighting, &c. Erection, 
maintenance. Good references.—" Electrician," c/o Franklin, 23, 
Homefield Road, Chiswick, W. 4. 9750 


UYER and Progress Engineer (chief) desires change; D.O. and 
shope' training, wide experience, successful organiser. good 
judgment, keen and businesslike. — 9913, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


APABLE Engineer, electrical, mechanical, 20 years' practical 
C experience, estate or country house plant, steam, oil, gas 
plants. water supplies, lighting, motors, telephones, heating. fitting, 
smithin’, carpentry, all repairs.— A. L., 227, Munster Road, 
London, S.W. 6. 99 46 


HARGE Electrician (34), 19 years’ experience factory plants.— 
^ 37, Argyle Street, E. 11. 9856 


HARGE Engineer, disengaged. experienced in all classes of 
plants, Diesels. &c., power stations, hotels and works,—A., 5, 
Landgrove Road, Wimbledon, London. 9938 
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LERK, Salesman or Storekeeper. Smart man (34), desires 
position, City or East London. Good knowledge installation 
work, costing, buying, book-keeping, Ko.; 10 years with City oon- 
tractors.—Newcombe, 54, Fourth Avenue, Manor Park, E. 12. 9948 


EMOBILISED Mate (21), wants job, useful.—A., 7, St. Luke's 
Road, Clapham. 9813 


E ECTRICAL Engineer, life experience D.C. plant, motors. 
steam boilers, lifts and heating apparatus, seeks charge of 
plant, hotel. factory or institution.—9927, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICAL Engineer, long practical experience, chief engi- 
neer, managing director and sales in important compantes 
Europe and South America, desires appointment England or abroad. 
Expert in construction, supply and sales. Linguist.—9842, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Fitter (18), technical and practical experience, 
instruments, switchboards, wiring, motors, generators. of 
electric clock construction and zynchronising.— H.,“ 202, Totter- 
down Street, Tooting, S.W. 17. 9864 


Hee Improver requires situation ; three years' experi- 
ence, bells, lights and motor maintenance ; used to emergency 
work.—' Advertiser,” 176, Green Street, Brimsdown, иа 


LECTRICIAN desires to take charge of plant, estate or factory ; 
nine years’ experience ; can drive motor car and do running 
repairs.—9823, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


I LECTRICIAN, good all round, light, bells, &c. ; any position.— 
P., 13, Southampton Road, Hampstead, N.W. 9873 


N 


1 requires Situation, charge of lighting, steam, 
oil, suction, gas. accumulators, electric motors, &c. ; good 
references.—Andrews, St. Giles, Salisbury. 9774 


LECTRICIAN requires situation, experienced in D.C. power 
station, steam and oil, also house wiring, meter testing and 
fixing, <c.—9771, ELBOTRIOAL BEVIEW, 4, Ludgate Hill, London. 


LECTRICIAN seeks charge of country house plant, used to 

engines up to 50 H.P., suction, gas, or oil; good references ; 

age 44. Married, would assist contractor to erect new plant with 

a view of taking over when finished.—9851, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


NGINEER-Electrician, Reg. Charge Hand, 27 years’ practical 

experience, desires charge private plant of offices, hotel, 
factory, &c., well up in erection and upkeep of lifts, motors, gas 
engines, dynamos, &c. Good references,—9944, EECTRICAL REVIEW, 
4, Ludgate Hill, London. 


— —— 5 —— — 


NGINEER, with good technical education and nine years 

erperience in design, manufacture and testing of wireless, 

x-ray and other apparatus, desires appointment.—9760, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 


NGINEER-in-Charge desires post, steam, gas, oil, Diesels, light- 
ing, power, batteries, &., maintenance.—9939, ELEOTRICAL 
REVIEW, 4, Ludgate Hill, London. 


— 


grece 19 years’ electrical trade; college training, 
workshop experience and supervision. Conversant with 
intricate machinery for repetition work, also design and improve- 
ment of same. Age 35 years.—9836, ELECTRICAL REVIEW, 4, 


Ludgate Hill, London. А 


X-Officer (pensioner), four years’ active service, late borough 
electrical engineer 13 years, 26 years’ public supply experi- 

ence, consulting, contracting and resident engineer. Has applied 
unsuccessfully for all advertised jobs for six months; now com- 
pelied to take almost any post. — 9853, ELEOTRIOAL BEVIEW, 
4, Ludgate Hill, London. ; 


а — — ͤ —— 


X-Officer wants training under Government scheme, for two 
years, without salary, in branch of Electrical Engineering. 
Роввеввев theoretical knowledge of lighting and telephones ; well 
educated and fluent French; anywhere in England.— Captain 
Watson, 62, Castle Road, Isleworth, . 9841 


— 
(Continued on went page.) 
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X-OFFICERS' Employment Bureau. A voluntary organisation 

for helping the returned fighting men. Employers are asked 

to send details of vacancies to the " X.M. Buro," Dashwood House, 
Е.С. 2. Selected lists of young ex-officers with good records and 
high educational qualifications promptly supplied. 6015 


— — — — 


ug ce e 


OREMAN Electrician seeks engagement, 25 years’ experience 
Admiralty and private work, experience, able to control 
men.— 9940, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RAD. M.LE.E. (26 years), with thorough commercial and 
technical experience appertaining to the electrical profes- 

sion ; discharged army officer; desires only responsible position 
with firm of sound repute; Japanese markets known ; salary £500 
per year. Does anyone require gentleman full of initiative '—9860, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


1^ ток and Overseer of telephone and telegraph under- 
ground and overhead construction work, seeks position of 
responsibility with firm of contractors in any part of the British 
Isles or British dominions ; capable and trustworthy. competent to 
estimate and advise, experienced in handling labour.—9730, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


T к (17) wishes to be apprenticed to Electrical Engineer; good 

education and two years’ power station experience. Small 
premium not objected to.—9501, ELROTRICAL REVIEW, 4, Ludgate 
Hill, London. 


AN seeks situation, energetic, adaptable, maintenance, machine 
Setting and presses, or any capacity.— Mack, 154, Graham 
Road, Hackney. 9767 


БАШАТ disabled, requires berth as Sub-Station Assistant 
or similar post, experienced.— C. S. Griffin, 48, Carholme Road, 
Forest Hill, S.E. 9816 


—— — — — —— - а on 


TOREKEEPER (26), desires responsible position. Used to all 
kinds of electrical material.—9941, ELEOTRIOAL 
4. Ludgate Hill, London. 


WITCHBOARD Attendant (18) desires situation ; 24 years' 
experience in A.C. and D.C. stations. Any district.— 9800, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


НОВЕ Wireman requires situation, experienced in 
intercom. telephores and bells.—G. T., 30, Godolphin Road, 
Shepherd's Bush. | 9926 


Е Exchange and Instrument Inspector, conver- 
sant with C.B. and Multiple systems at home and abroad, now 
demobilised, is desirous of obtaining post with firm of automatic 


exchange manutacturers.—911, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


үз? by fully qualified engineer, 37,(honours City & Guilds). 
position as Chief Draughtsman or Electrical Apparatus 
Designer. 20 years’ solid experience including eight years workshop: 
three years university collee, five years apparatus draughting, three 
years chief draughtsman (electrical apparatus) and four years jiga, 
tools, fixtures, automatics, &c.— 9905, ELECTRICAL REVIEW, 4 
Ludgate Hill, London. 


— + — +- — = wae 


IRELESS Engineer, wants situation, eight years’ practical 

experience in all aystems, two first-class certificates. good 

references, any capacity. Demonstrate, operate, or workshop.— 
9754, ELECTRICAL REVIEW, , Ludgate Hill, London. 


— -e —€ 


V IREMAN, with lory experience conduit and box work on 
A. O. ог D.C.—Appiy F. C., 120, Robinson Road, Tooting, 
S. W. 17. 9746 


— — 


\ ORKS Electrician diser gaged, А.С. and D.o.—-F. S., 2, Cun- 
nington Street, Acton Areen, London, №. 4. 9892 


bdo s man (22), demodilise:d, seeks employment with good firm 
of electrical engineers; willing to accept small wage for 

experience ; 4j years’ aray service. — Victor Hough, 42, Priory 
| Road, St. Ann's Buad, Tot.enha 3, N. 17. 9840 


e 


AGENCIES. 


Advertisements are inserted ander this heading at 1s. 94. per line. 


N experienced Commercial and Technical Engineer wants 
Manufacturer's Agency (buying or commission) for S.E. Coast. 


— Address F. E. Alexander, Hollington Works, Battle Road, 


Hastings. 9775 
FOR SALE. 
MOTORS. MOTORS. MOTORS. 
D.C. MOTORS IN STOCK AT OUR OPENSHAW WORKS. 
Н.Р VOLTS. В.Р.М. TYPE. MAKERS, 
30 460 770 Interpole Siemens, Ltd. 


20 420 780 Comp. int plr. Brit. Westinghouse, Ltd. 
13 420 1000 Shunt intplr. Mather & Platt, Ltd. 
12 200/240 950 Shunt wound. Lancs. Dynamo & Motor Со. 
10 200 800 Comp. wound. Cutting Bros. 
5 230 1550 Shunt wound. The General Electric Co. 
3 230 1375 Do. do. Wright & Wood, Ltd. 


А.О. MOTORS IN STOCK AT OUR OPENSHAW WORKS. 


H.P. VOLTS. PERIODS. R.P.M. PHASE. TYPE. MAKERS. 
12 420 50 960 Three. Slip-ring. G.E.C. 
10 420 50 1000 Do. Do. Brush Elec. Co. 
10 400 50 1440 Do. Squirrel cage. Howells & Co. 
74 400 50 1440 Do Do. Do 


5 420 50 1430 Do. Do. Do. Wright & Wood. 
з 120 50 1450 Po. Do. Do. Do. Do. 
11 200 50 1000 о. Howells & Co. 


GENERATING SETS. 


One 45-B.H.P. National Gas Engine, two flywheels, tube ignition, 


balanced crank, self-starter, complete with oil splash guard, 
air box, silencer, gas bag, gas meter, three cooling tanks, all 
piping and fittings. 


One direct-current Newton Dynamo, 125 amps., 220 volts, 820 


R.P.M., compound wound, carbon brushes, complete with 
ammeter, voltmeter, belt pulley and slide rails. 


One 12-5.H.P. National Gas Engine, two flywheels, tube ignition, 


complete with air box, gas bay, gas meter, silenoer, two cooling 
tanks, all piping and fittings. 


One direct-current Newton Dynamo, 35 amps., 220 volts, 990 


R.P.M., compound wound, carbon brushes, complete with 
ammeter, belt pulley and slide rails. 


The above can be purchased separate or complete. 


YARNALL X CO., 


Cornwall Street Ironworks, 
nshaw, 


Manchester. 
Telegrams: " Yarnall, Openshaw.” 
Telephone : Openshaw 23. 6653 


MOTORS, GEARS AND PUMPS. 


5, 10, 15, 25, 30, 35 H. P., 
A. C., 2 phase, 200 volta, 3 phase, 440 volta, 50 periods. 
1, 3, 5, 7, 10, 12, 15, 20, 30, 40 Н.Р. 
D.C., 220 and 440 volta. 
Complete with pulleys, starters and slide rails. 


A.C. MOTOR STARTERS. 
2 to 40 H.P., 200 and 440 volts. 


T wo sets, 6 x 8, vertical treble Ram Pumps, gun metal rams and 
neck rings, single reduction gear, fast and loose pulleys. 
The above are new, concrete and sound. 
Delivery from stock. Guaranteed 18 months. 


ROBUST MACHINERY, 62, Bradford Street, Walsall, 6759 


FOR SALE. 


NE 3060-Kkw., D.C. Generator, 220 volts, 375 В.Р.М., coupled 
direct on combined bed-plate to Belliss & Morcom compound 
engine, modern type, No. 4,314, pressure 160 lbs. 
Four panelled polished marble Switchboards. 
48 220 volts, D.C. Motors, all renowned makes, from 1 Н.Р. 
to 100 H.P. 
The above plant is all in excellent condition and working at 
present, but will be for sale at intervals September to end of year. 


Full details and inspection can be arranged on application to 
„Purchase Dept., 


TURNER BROTHERS ASBESTOS CO., LTD., 
Rochdale, 741 
О 
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FOR SALE. — Continued. 


FOR SALE. 


OMPOUND Horizontal Steam Engine, 124” and 20" 
cyls., 24” stroke, by Davey, Paxman & Co.. Ltd. 
Compound Horizontal Steam Engine, 10" and 16" cyls. 
21” atroke, by Riches & Watts. 

Pair of Horizontal Engines, with automatic link expan- 
sion, 13" cyls., 18" stroke. by Ruston, Proctor & Co., Ltd. 

Compound-wound. Bi-polar Dynamo, 220 volts, 450 amps., 
550 revs., by Scott & Mountain. 

Two 9" all-geared head. semi-automatic Lathes, on 9' bed. 

Two Vertical Boring and Facing Machines, by The Moline 
Tool Co. 

No. 2 Lumsden Oscillating Grinding Machine. 

Automatic Surface Grinder, with magnetic chuck, by The 
Diamond Machine Tool Co. 

Two 36" Boring and Turning Mills, by Lee & Hunt. 

Powerful double geared radial arm Drilling Machine, 5' 6" 
arm, by Hulse & Co. 


ATALOGUE of Stock MACHINERY, 2-3.000 LOTS. 
Free on Application. Inspection invited. 


THOS. W. WARD, LTD., ALBION WORKS, 
Tel.: Forward, Sheffield." SHEFFIELD. 


R. H. LONGBOTHAM 4 CO., LTD., 


41, Station Road. Doncaster; 
and at Milburn House, Newcastle-on- Tyne. 


Tel : { 46 Doncaster. Telegrams : 
1867 Newcastle. " Machinery, Doncaster." 


FOR SALE. 


WO Babcock & Wilcox Boilers, heating surface 2852 

sq. ft., working pressure 130 lbs. per sq. in., complete 
with superheater, Underfeed stokers and Musgrave's 
fan. Belt driven by 10-H.P. D.C. motor. 


Two wet-back marine-type Boilers. by Davy Bros., capable 
of evaporating 10/11.000 lbs. per hour respec- 
tively, 165 lbs. pressure, complete with automatic 
stokers, &c. 


One 150-KW. Generating Set, two-crank compound 
Reavell engine, 270 B.H.P. 150 Ibs. pressure, D.C. 
generator, 460/500 volts, 350 R.P.M., either shunt or 
compound wound. 5277 


ELECTRICAL MACHINERY. 
New aad Second- band. 


FROM STOCK. 


NEW MACHINES. 
All 400-v., 50, 3-phase. 
SLIP-RING. 
55, 50, 46, 36, 22 H. P., all at 730 R. P. u. 
15, 11, 74 H.P., 960 R.P.M. 
SQUIRREL CAGE. 
9. 44, 34 Н.Р. at 950 R.P.M. 
5, 3, 2, 1, 4, at 1500 R.P.M. 
DiRECT CURRENT, 400/460-VoLT. 
30, 20, 10, 5, 3 H.P. at standard speeds. 


Above a selection only. Enquiries invited. 


HALWAINS LTD., Bury, Lancs. 


Telegrams : Generator. Telephone : 388. 6806 


MACHINERY FOR SALE. 
Сот ELECTRIC LIGHTING PLANT, comprising the 
following :— 

Two Cornish Boilers, 15' x 5' 6", complete with all mountings, 
fittings and injector, by Marshalls, of Gainsborough. 

Two self-contained Horizontal Engines, by Marshalls, of Gains- 
borough, 10“ cyls., 16“ strokes, fiy-wheels 10' 6” dia., &c. 

Two Dynamos, by Cromptons ; one 130 volta, 170 ampas., 570 
R.P.M.; and опе 110 volte, 150 amps., 500 k.P.M., with driving 
pulleys, 3’ dia. x 11". 

Switchboard, complete, by Wilson Hartnell. 

Countershaft Drive, with eizht large wrought-iron split pulleys, 
shaft 13’ 6" long. Inspection invited. 


JONAS WILDSMITH, 


Queen's Road, Barnsley. 6576 


FOR SALE. 


RICE PEEBLES Balancer, consisting of two 115-Kw., 250-volt, 
450 R.P.M. machines, coupled together on two-part bedplate. 


Each machine has two bearings, and they could be used separately — 


as motors or generators, 
THE PHGNIX ELECTRICAL Co., 32/36, Broomielaw, Glasgow. 5565 
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FOR SALE.— Continued. 


MACHINERY FOR SALE. 


TURBO-GENERATORS, D.C. AND A. O. 


One 1,000-Kw. B.T.H., 440 volts, 50 period, three-phase, with 
condensing plant complete. 

Two 2,000-KW. Belliss-Lancashire, 6,600 volts, 50 period, three- 
phase, with condensers. 

One 500-Kw. Parsons, 460/530 volts, D.c., with condenser. 

GENERATING SETS, D.C, AND А.О. 

One 500-Kw. Belliss-B.T.H., 220 volts. 

Two 256-Kw. Belliss-Siemens, 460/600 volts. 

One 200-Kw. Belliss-Clayton, 440 volts, 50 period, three-phase. 

One 135-xw. Belliss-Silvertowr, 220/230 volta. 

One 100-Kw. Belliss-Crompton, 110 volts. 

One 75-Kw. Sisson's-E.C.C., 110-volt. 

Two 1-Kw., 110-volt, Robey-Electromotors, Ltd. 

MOTORS, А.С. AND D.C. 

One 150-H.P. Crompton, 25 period, three-phase, slip-ring, 
1,450 revs, 

One 30-H.P. Phoenix, with Interpoles, compound wound, 220 volta, 
750 revs. 

Six 20-H.P. Bruce Peebles, 400 volts, 50 period, three-phase, 
squirrel-cage, 720 reve. 

One 10-н.р. E.C.C., with interpoles, compound wound, 220 volts, 
550 revs. 

One 10-H.P. Verity's, with interpoles, compound wound, 220 volts, 
1,050 revs. 

One 7{-н.р. B. T. H., compound wound, 720/760 revs,, 220 volts. 

Опе 3'6-н.р. B. T. H., compound with interpoles, 220 volta, 450 revs. 

GENERATORS. 

One Clarke-Chapman, 200/220 volts, 600 amps. 400 R. P. u., 
massive three-bearing, 6-pole, compound Generator, with rope 
pulley for eight ropes, complete with switchboard. 

One Siemens, 135 volts, 200 amps., 950 revs. Massive bi-polar 
three-bearing machine. 

All the above are ready for immediate inspection and despatch. 
The motors are complete with starters and pulleys, and in most 
cases alide rails. 


Apply FRANK GILMAN, 9, Westfield Road, Birmingham. 


Telegraphio Address : Telephone No: 
“ Rotherwood, Birmingham.” 1081 Edgbaston. 2128 


THE 
MINISTRY OF SHIPPING, 


ST. JAMES'S PARK, S. W. 1, 


AS for disposal, with immediate delivery, a large quantity of 
new Shipbuilding Machinery, including the following :— 
PLATE-EDGE PLANING MACHINES. 
COUNTERSINK DRILLING MACHINES. 
MULTIPLE PLATE PUNCHES. 
RADIAL DRILLING MACHINES. 
LEVER DOUBLE PUNCHING MACHINES. 
LEVER PUNCHING and SHEARING MACHINES. 
BEAM BENDING and HORIZONTAL PUNCHING MACHINES. 
SMITHY, FITTERS and WOODWORKING MACHINE TOOLS. 
All this plant is of latest type and by leading makers. 
Further particulars may be obtained on application to— 


Room No. 100A, 
MINISTRY OF SHIPPING, 
St. James's Park, 


London, S.W. 1. 6865 
MACHINERY FOR SALE. 
300 H.P., 400/440 volts, D.c., 360 R.P.M. 
30 H.P., 440 volta, D.C., 470 R.P.M. 
15 H.P 440 volta, D.C., 550 R.P.M. 
5 H. P., 460 volts, D. C., 1200 RB. P. M. 
36/45 U. P., 460/500 volta, D.C.. 480/600 R. P. u. 
25 H. P., variable speed, 4 40 volts, D.C., 350/600 R. P. M. 
20 H.P. Pump Motor, 220 volts, D. C., 4’ Cherry's Pump. 
26 KW., 110 volts, D.C., Steam set. 
600 H. P., 2000 volts, 2- phase, 50 cycles, 730 R. P. M. 
31 E. P., 500 , 3 „ 50 „ 1450 R. P. M. 
6 H.P., 500 , 3 , 50 „ 1450 B. P. M. 
BURY ELECTRICAL PLANT CO., LTD., 
Monitor Works, Bury. 
Grams: Electric, Bury. ‘Phone: 676. 6730 


MOTOR-ALTERNATOR SET. 


OR Sale, the above machine, by Siemens Bros. Dynamo Works, 
Ltd., comprising 500-H.P., 2.000-volt, 50-cycle, 2-phase in- 
duction motor, direct coupled to 350 K.v.A. alternator, 100 volts, 
28 cycles, speed 585/600 R.P.M., and exciter. Above is in excellent 
condition, and may be seen running by appointment. 
Apply, EDGAR ALLEN & CO., LTD., 


Imperial Steel Works, Sheffield. 6715 


(Continued on nezt page.) 
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FOR SALE.— Continued. 


FOR SALE. 


1 H.P., 220-volt, alow-speed Holmes Motor, semi-enclosed, 
6- pole. compound wound, 350 revs. 

Eleotrio Saw Bench, with 33 -H. P., 460-volt, D.C. enclosed Motor. 
So., to take 20" saws. 

38-H.P., 460-volt, shunt interpole, protected Motor, speed 780, 
Cordition as new. 

70-volt, 50-amp. Bipolar Shunt Dynamo, Carbon Brushes and Ring 
Oiled Bearings. Speed 1200. 

4-H.P., 110-volt, compound-wound Motor, by Holmes, slow speed, 
300 revs.—DRUMMOND & Co., Middlesbrough. 5121 


GCUNNINGHAM’S REGISTER. 


REGISTER OF MOTORS. &o.. for sale and wanted. 
Send particulars of YOUR NEEDS (as a buyer or 
seller), MOTORS rewound and repaired. 


171, Edgware Road 


Phone: Padd. 6173. London, W. 2. 


ELECTRIC MOTORS. 

TOCK MOTORS for Sale or Hire.—10-H.P. Siemens, 220 volts ; 
74-H.P. Rhodes, 460 volts; 7-H.P. Electromotors, 400 volta; 
8-H.P. Cutting, 200 volts; 5. H. P. B. T. H.. 500 volts; 5-H. P. 
Mawdsley, 100 volts; 2-H. P. Vickers, 220 volts: 3-H. P. Crypto, 
250 volts ; also 30-H. P., 200 volts, single-phase, Century and 10-H.P., 
single-phase Fuller, 400 volt, slip-ring.—E. P. Allam & Co., 
107/109, Gray's Inn Road, W.C. 1. 6238 


MACHINERY FOR SALE. 


5 00 EX Generator, 440/500 volts, or 220/250 volts D.c., 
330 k. P. M., compound, interpoles ; suitable for three- 
wire system. 
Diesel Engines suitable for driving the above. 
Similar (two) Generators for 250 KW., 220/250 volte, 330 R. P. M., D.C. 
Motors (several), 5/15 H.P., 220/250 volts, D.C., compound, enclosed. 


JENNINGS, West Walls, Newcastle-on-Tyne. 6820 


2i-KW. ELECTRIC GENERATING SET. 


WO-Cylinder Kelvin Paraffin Engine with petrol starting. 
900 R. P. M., with radiator cooling: direct-coupled, compound 
Dynamo, 250 volts, with switchboard; all mounted as a self-con- 
tained unit. In first-class running order. Overhaul by us just 
completed.—FyFrs, WILSON & Co., 138, West Campbell Street, 
Glasgow. 6836 


ELECTRIC DYNAMOS AND MOTORS. 


ACHINES always available for Sale or hire. 
ARMATURES and FIELD COILS 
rewound or repeired without delay. 


"Phone: MACDONALD, STER & CO., LTD., 


5778 Holborn, 295. Gray's Inn Road, W. O. 1. 8485 


OIL ENGINE. 


NE new 6-в.н.Р. Horizontal Gardner Oil Engine, type 3 F; 
one flywheel, tube ignition, complete with Gardner lamp, 
tank, splash guard, silencer and sll spare parts. 


YARNALL & Co., Cornwall Street Ironworks, Openshaw, Manchester. 
Telegrams: " Yarnall," Openshaw. Telephone: Openshaw, 23. 6654 


Cheap prepaid advertisements are inserted under this heading at the 
rate of 2d. per word per insertion. 


TRADE RATE fs. 9d. PER LINE. 
Вох Number and Exzsoraicat Revisw address count as seven words. 


‚©. Crypto Motor. 220-volt, 3-H.P.. 50 cycles, one phase, £20. 
D. C., B.T.H., shunt-wound, Motor, 250-volt, l-H.P., £12. 
Crypto Motor Generator, primary, 220-volt, 5-amp., 50 cycles; 
secondary, 30-volt, 10-amp., with starter, ampmeter and regulator. 
£40. 100 amp.-hour, 10-volt Accumulator, £8.—Notable Electric 
Co., Ltd., Merton Park, London, S. W. 19. 6852 


ARBONS.— All sizes in stock. Very low prices. Ascog, Ltd., 
57, Hope Street, Glasgow. 6861 


YNAMO. 650 amps., 110 volts, 600 R. P. v. Five Laurence 
Scott Motors, 15 H. p., 500 volts, 600 R. P. M.; three 50-H. P., 

B. T. H., 250-volt Motors; quantity of 3-phase, 25-cycle Motors.— 
Martin, 320, Witton Road, Birmingham. 9922 


YNAMOS (several), 220 volts, D.C. compound, interpole, 
excellent condition, 330 R. P. M.; also D.C. Motors, all sizes to 

90 H. P., 220 volts, very low price; also Balancers, all sizes.— 
Jennings, West Walls, Newcaatle-on-Tyne. 6187 


[October 8, 1949. 


FOR SALE.— Continued. 


LECTRIC Dynamos (three), Mather & Platt. 130 KW., 440 volte, 
295 amps., 550 R P.M. : one pew spare armature with power 
&witchboard.- -A. Uuderwood, 3. Queen Street, E.C. 4. 68841 


LECTRIC Irons, 100-volt, 4 lbs.; 50 in stock. 
prices. Ascog, Ltd., 57, Hope Street, Glasgow. 


LECTRIC Lighting Plant for Sale, consisting of 16-H.P. engine 

(petrol, paraffin), with 8-kw. dynamo, suitable for 100 volta, 

with battery of 54 cells. Set can be seen running by appoint- 
ment.-- 6847, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRIC Motors and Dynamos for Sale or Hire, D.C. and A.C 
Machines always ready, guaranteed.— Phone : 488 H'smith: 
The Electro-Generator Co., IA, *hepherd's Bush Road. 9925 


LECTRIC Motors, by Mather & Platt, for 440 volts, D.C., 
4-pole, inter-pole, mostly pipe ventilated, with slide rails, 
pulleys. and Brooke-Hirst enclosed starting panels; two 50 H. P., 
one 30 H. P., five 25 H. P., three 15 H.P., one 12 H. P., two 10 H. P., 
one 3 H. P., one 24 fl. .; also 5 H. P., by Rhodes. All immediate 
delivery. —A. Underwood, 3. Queen Street, E. C. 4. 6840 


LECTRIC Motors (200) for sale, { Н.Р. to 100 H. P., A.C. and 
D.C. ; immediate delivery. Send your enquiry before placing 

your orders elsewhere. ‘Phone East Ham 693.— Sugden, Wakering 
Rond, Parking. 9741 


OR immediate Sale and delivery, 300-H.P. Generating Set. by 
Reavell. Three-crank. compound, high-speed enclosed engine. 
coupled direct to generator by Brown, Boveri & Co., 190 volts, 
3 phase, or 110 volta each phase, 375 revs. In first-class con- 
dition.—Joseph Pugsley & Sons, Ltd., Cattybrook Iron Works. 
Lawrence Hill, Bristol. 6864 


OR Sale, a limited quantity of decorative metallic Filament 
Lamps, all colours, no holders required. 158. per dozen, 


subject.—Reed & Sons, 136, Great Dover Street, S.E. 1. 6844 


OR Sale, five 20-H.P., 220-volt, 700 R.P.M., " Royce" Motors 
with Brookhirst panels, £106 each.—The Phoenix Electrical 
Co., 32/36, Broomielaw, Glasgow. 6326 


-— — 


OR Sale, four 40-H.P., 460-volt, 755-R.P.M., Siemens D.C. 
Motors, complete with panels, kc. ; also 45-H. P., 1050 R.P.M. 


ditto. —Phonix, 32, Broomielaw, Glasgow. 6097 


OR Sale, Motor-Generator by Siemens, comprising 118-H.P., 
440-volt, 50-period, three-phase Motor coupled to 80-KW. 
550-volt, р.с. Generator.—The Phoenix Electrical Co., 32/36, 
Broomielaw, Glasgow. 5807 
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OR Sale, new 60-H.P., 500-volt, 50-period, 3-phase, squirrel-cag® 
Motor, by Bruce Peebles, £150.—The Phwnix Electrical Co.“ 
32/36, Broomielaw, Glasgow. 6252 


OR Sale, nine Excello Flame Arc Lamps, 110 volts, very little 
used; also one EC.C, Circuit Breaker, 50 KW. overload, and 
reverse, magnetic blowout, 440 volts. Offers.— Manager, Electricity 
Works, Chipping Norton. 6835 


OR Sale, one 12/15-8.H.P. Motor, by Langdon & Davies, 200 
volts, 40 periods, 2-phase, 1,440 k.p.M. One 3-H. P. Motor, 

by Baxendale, 220 volts, 12 amps., 1350 R.P.M.—Jonas Wildsmith, 
Queen's Road, Barnsley. 6797 


OR Sale or Hire, Motors and Dynamos, 440, 220, 110 volte, 
Electrical machinery of all kinds.— W. W. Martin, 320, 
Witton Roud, Birmingham. ’Phone: East 883. 5715 


OR Sale, six standard Westinghouse Cooper Hewitt Co. hand- 
tilting " K type Fittings, complete with retlectors, resist- 
ances, and K tubes for 100 to 250 volts. New, not having been 
unpacked.—Chas. Richardson & Sons, Romiley, Cheshire. 6761 


OR Sale, six 200-H.P., 440-volt, 25-cycle, 485-R.P.M. three-phase, 
slip- ring, induction Motors, by the British Westinghouse Co., 

Ltd., with contactor type control panels.—The Phenix Electrical 
Co., 32/36, Broomielaw, Glasgow. 6213 
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OR Sale, Special Double Commutator Generator, 110-Kw., at 
110 or 220 volta, or 80 volta, 50 periods, single, two or three- 
phase 500 R.P.M.—The Phoenix Electrical Co., 32/36, Broomielaw, 
Glasgow. 6251 
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FOR SALE.—Ooniimued. 


R Sale, twelve 60-B. P., 8-phaee, 346-volt, Holmes Motors, 
each complete with pulley, slide rails, cable connections, and 
oil-immersed starting panels, comprising auto-transformer starter 
and main switch, mounted on substantial cast-iron frame.—Apply 
J. W. Hinchliffe, 145, Kirkstall Road, Leeds. · 6664 


R Sale, two 10-H.P., 220-volt. 880/900-R.P.M., shunt-wound, 
variable-speed Motors, by Vickers, Ltd., with Brookhirst 

penels.—The Pheonix Electrical Co., ы, Broomielaw, Glasgow. 
62 H 


OR Sale, two 124-B.H.P. single-cylinder " Ruston Proctor Gas 
Engines, heavy tly-wheel type, complete with driving pulley, 
friction clutch, counter-shaft and suction producer gas plant. &с. 
Installed under consulting engineers’ specification in 1910. In good 
running order and can be inspected at work at Gross, Sherwood 
and Heald's Paint Works, Barking.—Offers to be sent to Walter 
Bridges & Co., 3, Salter's Hall Court, Cannon Street, London, Е.С. 4. 
9915 


OR Sale, 10-H P., 220-volt. 218 в.Р.м. Enclosed Motor with 
Brookhirst panels.—The Phoenix Electrical Co., 32/36, 
Broomielaw, Glasgow. 6325 
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OR Sale, 12 Sunshine Arc Lamps ; four Excello do.: four new 
Century do. What Offers №. & К. Cousins, High Street, 
East Ham. E. 6. 9910 


OR Sale, 17 new Electric Motors, by Phenix Dynamo Co., 
complete with Switchgear, by Erskine, Heap & Co. Two 
100-8.P., two 40-H.P., three 22-H P., eight 10. H. P., one 24-H P., one 
2-H. P.; all 500 volts, 3-phase, 50 periods. Ready for immediate 
delivery at makers’ works.—Jonas Wildsmith, Queen's Rosd, 
ад 6796 


OR Sale, 17 1 (new) 2 20-UM. P., 400-volt, — 710-R.P.M., three- 
phase, slip-ring Motors. by Westinghouse, complete with 
starting gear.—The Phenix Electrical Co., 32/36, Broomielaw, 
Glasgow. 5885 


OR Sale, 25-volt plant, comprising 1-н.Р. '" Wilton," 2-stroke 
gas engine with governors and magneto, dynamo, fourteen 
100-amp. hour cells, switchboard, lamps, &c. First-class condition. 
Photos if requested. #45. Would also ве! separatel y.—Searle, 
Parede; июен: Wilts. | 9916 
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OR Sale, 47 сова аа intercommunication Telephones, one 
to 50-way —Full particulars will be sent on application to 
6839, ELEOTRIOAL REVIEW, 4, Ludgate Hill. London. 


OR Sale, 60-H.P., 400-volt, 25-cycle, 475 R. P.., three-phase, 
slip-ring Motors, by B.T.H., with starting gear ; ; nearly new. 
—Phoenix, 32, Broomielaw, Glasgow. 5387 


OR Sale, 100-H. P., 500-volt. 850 R. P. M., D.C. Motor, by Siemens, 
£265. — The Phenix Electrical Co. „ 32/36, Broomielaw, 
Glasgow. 5889 


OR Sale, 118-H.P., 440-volt, 50-period, 960 R. P. M., 3-phase, 
equirrel-cage type Motor, by Siemens, £180.—The Phenix 
Electrical Co., 32/36, Broomielaw, Glasgow.  - 5887 


OR Sale, 120-H.P., 500-volt, 50- dead 720 R. P. M., 3-phase, 
sq uirrel- cage type Motor, with auto- transformer atarter, £200. 
The Pheenix Electrical Co., 32/36, Broomielaw, Glasgow. 5888 


OR Sale, 220-volt, 50-period, three- phase Motors, complete with 
control gear; 23 24 H.P.; 31 10 H..; 28 20 H. .; and two 

46 H.P. Mostly new Weatinghouse slip-ring machines. — The 
Phenix Electrical Co., 32/36, Broomielaw, Glasgow. 6216 


OR Sale, 250 glass Accumulator Jars, }-plate, 22 in. long,, 

13 in. deep., 12 in. wide. In perfect condition and complete 

with glass lids. Kxceptionaly cheap for quick sale.—Jonas Wild- 
smith, Queen's Road, Barnsley. 6798 


— — — ла. — -— — - — 
— — ———— 


OR Sale, 350 ft. of good armoured Cable (second-hand), suitable 
for 500 volts, single conductor 37/13.— The Shepshed Lace 
Mfg. Co., Ltd., Shepshed, Leicest.rshire. 9871 
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OR Sale, 400-k. v. A., N m 50-period, oil 
cooled Transformer by Westinghouse, with spare coil, and 
High and Low Tension Cubicle type Switchgear.—The Phosnix 
Electrical Co., 32/36, Broomielaw, Ginagow. 


— 


— MÀ —— — —— ͤ — . ͤVU—— — ⁵G— — 2 -— РЕЧИНИН 


OR Sale, 500-K w., 240-volt, Belliss-Brush Triple 8 Set. 
—The Phoenix Electrical Co., 32/36, Broomielaw, Glasgow. 
5884 


OR Sale, 500/600-volt, 50-period, 3-phase Motors; 123. 4», 
60, 100 and 200 H.P.—lhe Phoenix Electrical Co., 32[... 
Broomielaw, Glasgow. 5 
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FOR SALE.— Continued. 


Н: Motor for Sale, new, 8 Н.Р, series - wound, semi-enclosed 

type, j-hour rated. reversing. 460 volts, 900 B.P.M. Solenoid 
brake, complete with drum; reversible drum controller, makers 
Elestomotors, Ltd.—Offers to 6833, ELEOTRIOAL REVIEW, 4, Ludgate 
Hil, London. 


OLOPHANE, 30, 16” sets, Blondel type, bowls, reflectors, rings, 
chains, &o., for 4 watt, £5 per set.—9804, ELBOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


OT-Point Grill Btoves апа Ovenette, 200] 220 volt (four), at 708. 
“Peter the Heater,’ 200/220 volt (20) at 178. 6d., carriage 
paid.— 9924, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OTOR, 76 R.., by Electromotors, Ltd., 440/500 v., 700 R. P. M., 
totally enclosed, pipe ventilated. Pillar-type Starter, 

40 H. P., 500 v.. 390 R. P. M., Laurence Scott. Martin, 320, Witton 
Road, Birmingham. 9921 


— — — ee — — 


N O. 7 Remington Typewriter; has had hardly any use; con- 
dition almost new. 4 16.— Seen at 25, Caddington Road. 


Cricklewood Lane. 9772 


NE 400-Kw. Generating Setting, comprising Browett, Lindley 
vertical enclosed compound engine, 160 lbe. steam, non-con- 
densing, direct coupled to Schukert shunt-wound generator, 230 
volta, D. C., 180 R.P.M. Can be seen running, Manchester district. — 
9743, ELECTRICAL REVIEW, 4, Ludgate Hill, London. ' 


UITE new Switchgear ; best offer taken ; 3 pole double throw, 
600 amps, fuses and all complete to start 100-H.P. motor.— 
Write to view, Slough, 1, Duke Road, Chiswick. 9945 


EMI-Diesel Horizontal Engines, 200 B.H.P., by Ruston Proctor, 
three, in splendid condition. - Immediate delivery. — А, Under- 
wood, 3, Queen Street, Е.С. 4, · 6842 


ELEPHON ES.— 10 and 25 line intercommunication Telephones 

for Sale; also 10-way Cable. —Phelps, 7, Kingswood Road, 
Birmingham. | 9912 
HREE New fame -hour Integrating Meters, 500 amps., 126 
volta, C. & H. manufaoture ; complete with shunt.—Kynoch, 
Ltd., Lion Works, Witton, Birmingham. 6872 


WO 230-Kw. Generating Seta, comprising Browett, Lindley 
vertical enclosed eompound engine, 160 Ibs. steam, non-oon- 
densing, direct coupled to Schuckert shunt-wound generator, 230 
volta, D.G., 310 R.P.M. Can be seen running, Manchester district.— 
9744, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


40° Generating Set, 110 volta, p.c., Belliss & Morcom 
engine, compound ‘enclosed type, ready for immediate 


delivery. Im H. Gardam & Co., Ltd , Staines. 6731 


5 CHLORIDE Cella, 421 umpere-hours capacity. First-class. 
£145.—Chick, Skin Market Place, Southwark, S.E. 1. 9947 


9 0 5. direct-ceupled Steam Generating Set, enclosed Com- 
und Engine and Multipolar D.c. Generator, 460—500 
volts ; alio duplicate Set in rx а H. Gardam & Co., Ltd., 


Staines. 5892 | 
1 9 -H.P. enclosed 460-volta Electric Motor (by E. C. C.), oom- 

plete with Liquid Starter. Immediate delivery.— 
Harry H. Gardam & Co., Ltd., Staines. 6636 


600 ta: “ High-speed Vertical, enclosed type Engine, by 

Allen's, of Bedford, coupled to Alternator, by Westing- 
house, 440 volta, 60 8-phase; or would sell engine 
separately.—Harry H. Gardam & Oo., Ltd., Staines, 4771 


1 0 0 07 .P. Willans-Parsons, triple-expansion Steam Turbine, 

direct coupled to 750-KW. Siemens Alternator, 1500 
R.P.M., three-phase, 25 cycles, 440 volts with exciter, surface 
condenser, Edwards air pumps and circulating pump, the whole 
forming a complete unit, almost new, used only 12 months, 
now dismantled and open any inspection, offers invited. — 6755, 
ELECTRICAL HEVIEW, 4, Ludgate Hill, London. 


-BUSINESSES FOR SALE AND WANTED. 


‘ Advertisements are inserted under this heading at 1s. 9d. per line. 


LECTRICAL Engineering business for sale, owing to death of 
proprietor. Established 10 years. No outstanding debts. © 

Low rent. Battersea neighbourhood.—Further particulars, 9923, 
ELBCTRIOAL HEVIEW; 4, Ludgate Hill, London. 


LECTRICITY Works for Sale. Public and private lighting as 

a going concern in good centre in Ireland. Business made. 

Good prospects. Full particulars from 6784, RLBOTRICAL REVIEW, 
4, Ludgate Hill, London. 


— — 
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ARTICLES WANTED. 


BACUP CORPORATION ELECTRICITY DEPARTMENT. 


ANTED, several Steel Poles, new or second-hand, for street 
lighting purposes ; 30 ft. long x бір. x 4in.; also several 
Wood Poles, 30 ft. х 8in. х 4 іп. Must be in good condition. 


All oommunications to be addressed to JAMES FRANCIS MURDOCH, 
Borough Electrical Engineer. 6575 


Cheap prepaid Advertisements are inserted under this heading at the rate of 
9d. per word per insertion. 
| TRADE RATE 1s. 9d. PER ИМЕ. 
Box Number and ÉLzEOTRIGAL REVIEW address count as seven words. 


LEAROYD & SON, Bridge Works, Clapton, N.E.—Telephone : 
Dalston 2278 ; Telegrams: “ Frangible, Lowclap, London " 

buys for prompt cash every description of second-hand Generating 
Sets, Acoumulators, Motors, Transformers, old Arc Lampe, Meters, 
Oable Scrap Metals, Metallic Drosses, &c., &c. Inquiries solicited. 
Established over 50 years. 9917 


O. and р.с. Motors (second-hand), any type, any condition, 
wanted for prompt cash.—A. Learoyd & Son, Bridge Works, 
Heatherley Street, Clapton, N.E. 9918 


NIS Testing Set required, Evershed's preferred, minimum 
500 volts.—State particulars and price to 9749, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


Noo wanted ; motor 415 volts, 3-phase, 50 cycles, 
generator about 70 volts, 70 amperes, b. C.; complete with 
starter and regulator.—Rivett, 890A, High Road, Tottenham, N.17. 


09093 3 


LD drawn wire Tungsten Lamps wanted, with glass parts 
intact (no fancy shapes), one penny each.— Harrison Trading 
Co., 847, Harrow Road, London, N.W. 10. 9920 


O* 60-B.H.P., 3-phase Motor, 500-volt, 50 ^ wound rotor and 
suitable starter, speed 370 R.P.M. Test must be good. Best 
rice and where to be seen.—6860, ELECTRICAL REVIEW, 4, Ludgate 

; London. 


NE 200-H.P. Motor, A.C, two or three-phase, high-tension 
preferred.—The Yorkshire Electric Wiring & Motor Co., 
Ltd., 4, Lady's Bridge, Sheffield. 6879 


pe UM Scrap wanted forspotcash. We purchase Platinum 

and give the highest market price. Call and be convinced 
before selling elaewhere. Parcels by post, prompt cash per return. 
The original firm.—The Depot, 156, Charing Cross Road, London, 
W. Established 1850. 9747 


LATINUM Scrap wanted in large or small quantities. I pur- 
chase and pay full market price. Before selling elsewhere, 

call or post and be convinced; parcels by post prompt cash per 
return.— Laurence L. Stern, 71, London Road, Liverpool. Established 
60 years. 9866 


HE following New or Second-hand three-phase, 50-neriod 410- 
volt Machines are required at once : Generators, 35 to 40 KW., 

25 to 35 kw., 10 to 25 KW.; Motors, 14 of 2 H.P., two of 5 H. P., 
two of 10 H.P., five of 16 H.P.—9918, ELEOTRIOAL Я 
4, Ludgate Hill, London. 
WO A. C., three-wire, integrating Wattmeters, 150 amperes, in 
C.I. case, for 500 volts, 50 periods, for balanced loads, com- 

plete with transformer.—Apply Kynoch, Ltd., Lion Works, Witton, 
Birmingham. 6873 


ANTED, all sizes of three-phase Motors, 3000 volts, 50 periods; 

open type pipe sprinkler Cooling Apparatus for condensing 

р and for fixing over reservoir, capacity 500/1000 Kw. ; 
electric hauling or hoisting gears (with or without motors), all 
sizes from 10/300 H.P.—Western Engineering Co., Swansea. 6670 


ANTED, Electrical Sets, all sizes, Boilers, Accumulators, 

os, Motors, &c.; also Scrap Cable and Metals. 

Complete Plants purchased.—Williams & Sons, 37, Queen Victoria 
Street, London, E.C. 4. Telephones: 3938 City and 834 Hop. 3800 


ANTED, for hire three to four weeks, p.c. Motor-Generator 

Set. Motor, 4 kilowatts, 400 volts ; generator, 72 amps., 

50 to 60 volts. All oosts of transport will be paid.— State terms 
to Allied Machinery Company, Ltd., 18, Birchin Lane. Е.С. 3. 6829 


W^ TED, Gas Engine and Suction Plant, not less than 

130 H.P. on suction gas; Crossley or National preferred. 
Immediate delivery necessary.—Send maker's number, approximate 
age, exact condition and lowest price, to 6831, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


— 


ANTED, Generator, about 30 volts, 40 amps.; also 4-H. p. 

Motor, for 25 volts, b.o.; speed of either machine not to 

exceed 1,000 R.P.M. Only modern machines with carbon brushes 

will be entertained.— Full particulars and price te 6846, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


ә 


ARTICLES WANTED.—Continued. 


ANTED, No. 5 or 6 bare Copper Wire, hard drawn, about 
2,800 yds.— Apply, stating lowest price, to Manager, Elec- 
tricity Works, Chipping Norton. 6834 


ANTED. one 60-Kw., D.C., Generator, 460/500 volta, 1,000 

reva. for direct coupling.— State age, make, condition, with 

lowest price f.o.r., to Engineer, Electricity Works, вышине 
і 


ANTED, two steam Generating Sets, 300 Kw. and 450 KW., 

A.C., three-phase. 50 periods, 500/550 volta, 150 lbs. steam 
pressure ; must be modern and first-class.—Full particulars to 
W. G. Higgs, Engineer, 62, Sketty Road, Swansea. 9727 


ANTED, two Vertical Engines for direct coupling to 110-K W. 

alternators at 375 r.p.m.; steam pressure 80 lbe., non- 

condensing.—Full particulars to 9929, ELECTRICAL REVIEW, 4. 
Ludgate Hill, London. 


ANTED, }-HP., 200- volt, 100-period, single-phase, | self- 
repulaion type Motor ; 1-H.P., 200-volt, 100-period, single- 
phase, induction-type Motor.—Church Bros., Chertsey. 9906 


ANTED, 1-н.р. to 2-H.P. Motor, 220-v., D.c., and pump, 
direct-coupled or belt-driven, for pumping domestic water 

supply from well, 30' deep to tank, 35' above pump.—Apply, 
stating full particulars of capacity. &c. and lowest price, to 
Manager, Electricity Works, Chipping Norton. 6533 


ANA 7-H.P., 350-volt, three-phase, 50 periods, slip-ring 
Motor, with starter.—9909, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


АКТЕР, 30 to 40-Kw., single-phase Transformer, 50 periods, 

ratio 3,000 to 220 or nearest.—State make, maker's number, 
condition, price, to Engineer, Electricity Works, 8. Farnborough, 
Hants. 6838 


ANTED, 200-H.P. Motor or near, two-phase, 
200 volta, 480 revs.—9934, ELEOTRIOAL 
Hill, London. 


ANTED, 500-H. P. Motor and 500-K.v.A. Transformer.—6669, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


MISCELLANEOUS. 


RE-WINDINGS, &c. 
LECTRIC Motors and Dynamos, Armatures and Field Coils 
re-wound, New Commutators and Armature Shafts fitted. 
Method adopted equal to method of manufacture. Best workman- 
ship and material, quick delivery and .reasonable prices. ‘Phone, 
"Hammersmith 1166,"—Springvale Engineering Works, Blythe 
Road, West Kensington, W. 14. 6665 


REPAIRS AND REWINDS. 


YNAMO and Motor Repairs and Rewinds. 
MoTORS STOCKED. 
COMMUTATORS SUPPLIED. 


CONSTABLE & OHLSON, 
Electrical Engineers. 


Phone: 954 Battersea. 60, Queen’s Road, Battersea. 9657 


Advertisements are inserted under this heading at Is. 9d. per line. 


LECTRIC Lamp Makers.—We are makers of Lamp Sealing 
Machines, Foot Making Machines, Flange Making Machines. 

Shall be glad to receive inquiries.— Wick Engineering Co., Ltd., 
Hampton Wick. 6856 


LECTRIC Welder and Electrode Makers, please forward cata- 
logues to intending purchaser.—9702, ELECTRICAL REVIEW, 


of H.T. porcelains (vitreous body) who can give good 
deliveries.— 6760, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OTORS.—Advertiser wishes to purchase designs and working 
drawings of А.С. and D.C. Motors suitable for economical 
manufacture in quantities.— Reply Box 530, T. B. Browne's 
Advertising Offices, 163, Queen Victoria Street, E.C. 4. 9928 


Where Advertisements are to bc answered to a given Number 


at the ELECTRICAL REVIEW Office, Applications for Names 
and Addresses of the Advertisers will be entirely disregarded, 


und Letters giving incorrect Box Numbers will be destroyed. 
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IMPORTANT NOTICE. 


It has been brought to the notice of the 


| HOTPOINT ELECTRIC HEATING COMPANY 


that the current issue of the London Telephone Directory gives 
their address as 116, Charing Cross Road. 


KINDLY NOTE that the 


HOTPOINT ELECTRIC HEATING 


COMPANY are carrying on business at— 


45 3. 


Poland Street, 


and have no connection whatever with any individual or firm 
at 116, Charing Cross Road. 


EVERY INSTALLATION ENGINEER 
— Should Join his Trade ESHO Organisation, — 


ELEGTRIGAL CONTRACTORS ASSOCIATION 


(Incorporated). 


Inquiries cordially invited by the Secretary— 
М ТАТЕ, 11, Southampton Row, М.С. t. 
Telegraphic Address : Nafecta, Phone, London. Telephone No: Museum 4088. 


NOTICE. 


OVIN G to the many hundreds of 
replies passing through this 
Office each week, we would ask those 


answering Advertisements to be 
EXTREMELY ACCURATE 
with regard to the figures WHEN 
ADDRESSING REPLIES to Box 


m 
V 
jl 

COMMERCIAL 
M. 

VEHICLES 8 

| 

for Immediate Delivery. 

PIERCE ARROW - 5-ton Chassis - £1,150 7 

A. E. C. 3-4-ton Chassis in 

FORD 1-ton Vans 12 

A limited number of these are available for immediate 7 
delivery with special van body and full equipment, — jM, 
including electric headlights, 1 guard and 
collision buffer. The Chassis is a specially strong (о) 
one, transmission is by 9 worm drive. 3| 
Pneumatic front tyres. solid rear. | 

ALLDAYS 2-ton Chassis 4795 op 

Also very early delivery of 11 

VULCAN 30-cwt. Chassis - £625 W 
BRITISH - MOTOR - TRADING [2 
CORPORATION, LTD. 9 

20, 21, 22, KING STREET, ST. JAMES'S, M 
LONDON - - - - - S.W. 1. jjis 
Telephone : Telegrams : БА 
Regent 1646 (3 lines). Brimotrade. St. James's, London. E: 
Also at BIRMINGHAM. MANCHESTER. M 


— NEWCASTLE and GLASGOW. — 
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All Standard 
Voltages and Watts. 


ANDCOLE & TURNER, Ltd., 


25. Victoria St., LONDON. 8.W.1. 
'Phone: Victoria 7706. 6007 


ELECTRIC 
CANDLE 
LAMPS 


— 
Electric Motors 
IN STOCK. 


Over 200 D.C., also 200 A.C. MOTORS 
from $ Н.Р, up to 100 H. P., together with 


STARTING TACKLE, SWITCHGEAR AND FULL EQUIPMENT. 


WRITE FOR PARTICULARS AND LATEST LIST. 


All by the BEST MAKERS, Including 
WESTINGHOUSE, 
SIEMENS, G.E.C., 
CROMPTON, VERITY, 
MAWDSLEY, 
NEWTON, 
and BROOK. 


INSPECTION INYITED. 
Lighting and Plating Dynames a Speciailty. 


ELECTRIC POLISHING HEADS, 
from 1 H.P. to 3 H.P. 


CHARLES PURDEN, L“. 


(WALTER PURDEN, Managing Director), 
Olty Machinory Stores, 


LANCASTER STREET, BIRMINGHAM. 


Telephones : OywrRAL 994-6-6. Telegrams: ''Pamssms, B'mau." 


The “‘ Electrical Review’s” Suggestions 


For dealing with 


APPARENT DEATH FROM ELECTRIG SHOCK 


| should be in every Generating, Transforming 
and Motor House. 


Ohromo Art Paper, 3d. each. Post Free 
Mounted on Cardboard, 28. each. Post Free 28. 6d. 


4d. 
Mounted on Linen and Rollers, 18. 6d. Post Free 1s. 9d. | 


75 Illustrations. 7 Tables. 18 09., Post Free. 


APPLIED MAGNETISM. 


By J. A. 


(formerly Math. Schol., Pemb. Coll., 


KINGDON, B.A. 


Oxon.). 


Limp Cloth, cut flush. 48 Pages, ' 25 Illustrations, 
including 10 Photo-engravings. Super Royal 8vo. 


Price 18. 6d. net. Post Free 18. 8d. 


GRAPHS In A GABLE-SHIP DRUM-ROON : 


NOTES FOR JUNIOR ASSISTANTS. . 


By EDWARD RAYMOND-BARKER, 


Author of 


Handbook in Cable-break Localisation ; Graphic 
Methods; the Calculator Board in Practice." 
"Cable-fault Localisation Graphs in Practice." 


Reprints of Articles published in "THE ELECTRICAL REVIEW," 
January l7th, 1918, et seq. With additional matter. 


HANDBOOK IN CABLE-BREAK 
LOCALISATION. 


Graphic Methods. The Calculator Board in Practice. 


By EDWARD RAYMOND-BARKER, M. i. E. E. 


Demy 8vo, 68 Pages, 38 Illustrations. 
Paper Covers 18. 6d., Post Free. 


CABLE - FAULT LOCALISATION 
GRAPHS IN PRACTICE. 


By EDWARD RAYMOND-BARKER, M. I. E. E. 


24 Illustrations. 


A Companion Volume to Handbook in Cable-Break Localisation 
(Graphic Methods, The Calculator Board in Practice), by the 
same author. 


Paper Cover 18. 6d. Cloth 28., Post Free. 
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THE COMMERCIAL ENGINEER'S 


POCKET BOOK. 


ELECTRICITY ufer LT. 


A Handbook for Publicity Department Managers, Electricity 
Supply and Contractors’ Representatives. 


By FRANCIS Н. DAVIES, A.M.I.E.E. 


Second Edition, Revised and Enlarged. Limp Cloth, cut 
flush, round сше; red edges, demy 12mo, suitable for pocket 
(size 63 х 31). 


Js Price 28. net. Post Free 28. 2d. 


COMPUTING THE SPEED OF RECEIVING A 
“TELEGRAPHIC MESSAGE. 


. Rent by Hand-Key or Automatic Transmitter. 


87 J. RYMER-JONES, M.I.E.E. 


Price 48. net. 


The method determines the actual number of signal and spacing 
elementa received per minute, and excludes any abnormal spacing 
between words, or groups of numerals, the presence of which 
affects the time factor in the formula. The speed can therefore 
be correctly evaluated in terms of (say) 5, 7. or 10-letter words 
per minute by using their respective speed constants as the 
denominator; or else in standard words” for wniversal 
comparison, by employing a recognised number of elements per 
5-letter word. 

Illustrated by practical examples obtained with the syphon 
recorder and Morse recorder. 

The treatise contains, among other data, acomparison between 
the speed efficiency of the International and American codes. 


Price 8|, Post Free 8/10. Demy 4te, Paper Cover. 


LOCALISING HIGH-RESISTANCE 
BREAKS IN CABLES. 


By J. RYMER-JONES. 


— — H9  —  —— € 


Reprinted from the Electrical Review. *' 


THE CONDUCTOMETER 


ELECTRICAL CONDUCTIVITY. 


By ROLLO APPLEYARD. 


LIMP CLOTH. 


PosT 1/ 6 FREE. 


40 PAGES. 


The ELECTRICAL REVIEW, Ltd., 


4, Ludgate Hill, London, E.C. 4. 


! WE CAN SUPPLY ALL MAKES OF 


CONFERENCE LAMPS | 


One Watt and Half Watt. 


^N 2 Send for our Let us quote Aa 32 
Б Dg c EU JO 
= A p Price List for your wants 
| us AES me e \ E. 
~ E i — z P \ \ 8 
| Á will EN К JL A \ w 
ATH PATENT | of Satisfaction — 
i Accessories. Guaranteed. | 77 77 
T | (иу i | 
| = x 1) = 
© MI (a) | 
[s ы y ai | II i" 


Established 1839. | А! L | 
15, 17, 19, 21 & 23, Farringdon Rd., LONDON, Е.С. 1. чаа, 
LONDON. GLASGOW. MELBOURNE. PARIS. BRUSSELS. pe 
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THE CONDUCTOMETER 


AND 


ELECTRICAL CONDUCTIVITY. 


By ROLLO APPLEYARD. 


Price le. Post Free 18. 1d. 
Demy 4to, Paper Cover. 


Localising High-Resistance 
Breaks іп Cables. 


By J. RYMER-JONES. 


( 


LIMP CLOTH. 40 PAGES. 


9551/6 ne 


The ELECTRICAL REVIEW, Ltd. 
2 4, Ludgate Hill, London, E. C. 4 


Reprinted from the ‘* Blectrical Review." 


The ELECTRICAL REVIEW, Ltd., 


4, LUOGATE HILL, LONDON, E.C. 4 
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SPECIAL NOTICE. 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time 5 p.m. WEDNESDAY. 


@ New Copy and Alterations to Existing Trade Advertisements 
(with Blocks) should reach here 


Not later than FRIDAY. 
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The Supreme Test is 
the Selling Test. It is 
the increasing Sale of 
CARRON ELECTRIC 
FIRES—and nothing 
short of this — which 


proves that these are 


APS AES 
e 


right in Service, Design 


and Price. 


^^ — — — — — — * 


No. 223.—ELECTRIC FIRE. 


0 A complete assortment of 

Carron Electrical Heating 
and Cooking Appliances on view 
at the Company's Berners Street 
Showrooms, where full particu- 
lars can be obtained. No. 24L 
Pamphlet, post free, on request. 
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(ARRON COMPANY 


Works: CARRON, STERLINGSHIRE. 
Branch Works: | Pheenix Foundry, Sheffield. 


Ser qc (City) | 15, Upper Thames. Street, 

E. CA (West End) 50, Berners Street, W. I Liver- 2 
pool 22/30, Redcross Street. Gla:gow— 125, Buchanan No. 222B.—ELECTRIC FIRE. 
Street. Edinburgh—114, George Street. Bristol—6, 

Victoria Street. Newcastle-on-Tyne—13, Prudhoe St. 

Birmingham —218/222, Corporation Street. 
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London Office: 
Birmingham & Midlands: 
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Егиуепі 


Three - phase and 
D.P. Fuse Boxes are 
the finest type . of 
Fuse, designed on 
the highest scientific 
principles of accuracy. 


The Fluvent Fuse 
Boxes are safe for Short 
Circuits —heating troubles 
are eliminated and all live 
parts are very well 
shielded. All parts are 
easily renewable because 
Fluvent Fuse Boxes are 
built up of Standard units. 


They are only half the 
weight and size of ordinary 
Fuse Boxes, and will clear 
circuit under the most severe 
short circuit conditions. 
Fluvent Three-phase and 
D.P. Fuse Boxes comply with 
Home Office Regulations. 
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Flavent Fuse Features include very short break—compact size—watts loss less than опе- 
fifth of that in other makes—mass of metal volatilised on short circuit less than one-thirtieth 
of that in any similar type of Fuse—fuse wire passing through small hole to contact prevents 
over-fusing—blowing effect of tube tends to blow arc away from contacts instead of towards 
them—no portion of fuse wire is in direct contact with the china at any point—lining of fuse 
chamber is indestructible and will withstand 3000° Cent. 


If you can appreciate the finest type of Fuse, the Fluvent System—which we can deliver in 
urgent cases from seven to ten days—commands your earnest attention. 


PARMITER, HOPE & SUGDEN, I 


25, Victoria Street, S.W.1. 


Electrical Works, 


Scotland: A. C. Borthwick, 149, St. Vincent St., Glasgow. 
S. Thos. Pemberton & Co., 7, Church St., Colmore Row, Birmingham. 


MANCHESTER. 


THE ELECTRICAL REYIEW SUPPLEMENT. 


"DISPLAYED ADVERTISEMENTS 


ADVERTISERS will please note that NEW COPY and ALTERATIONS 
to Existing Advertisements (with Blocks) should reach here not later than 
+ FRIDAY. э 


The ELECTRICAL REVIEW із the recognised Medium of the Electrical Trades, and bas BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


NOTICES RELATING TO PATENTS. 
Latest time for receiving, Б p. m. Wednesday. 


John E. Raworth & Moss, 


Queen Anne's Chambers 
$8, The Broadway, Westminster, B.W. 1. Chartered Patent Agents, 


OFFICIAL NOTICES. 
Latest time for receiving, B p.m. Wednesday. 


‘COMMONWEALTH OF AUSTRALIA. 


T ENDERS are invited up to January 20th, 1990, for the 
supply to the Postmaster-General's Department, State 
of Victoria, of Automatic Switchboerds at Collingwood, as 
‚рег Schedule 1 „588. 

Tender forms, &c., can be obtained at the High Commis- 
sioner’s Office, Room 406, Australia House, Strand. 


(Signed) WILLIAM WEBSTER, 
For шне ENR 


' TENDERS FOR GENERATORS AND MOTORS. 


ENDERS are invited from firms able to supply any or all 
of the following from stock or for very early delivery :— 

, 10 to Kw. 

Motors, М of 2 H. p., 2 of 5 H. P., 2 of 10 H. P., 5 of 16 Н.Р. 

, All З-РНАЅЕ, 50-PERIOD, 440-VOLTS. 

_ Second-hand machines accepted if guaranteed. 


j 9918, ELECTRICAL REVIEW 


Generators, 35 to 40 kw., 25 to 35 Kw. 


4, Ludgate Bill, London, Е.Є. 1. 


75 Illustrations. 7 Tables. 10s., Post Free. 


APPLIED MAGNETISM. 
By J. A. KINGOON, B.A. 
(formerly Math. Schol., Pemb. Coll , Oxon.). 


THE ELECTRICAL REVIEW, Ltd.. 4. Ludgate Min, London. Е.С. 4. 


Vue Md 


(ILLA —————————M————M——— 


"ELECTRICAL REVIEW'S" | 


| SUGGESTIONS — - | 


| 
| The 
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EDUCATIONAL NOTICES. 


Lateet time for receiving, 5 p.m. Wednesday. 


LONDON COUNTY COUNCIL. 
HACKNEY INSTITUTE. 


DALSTON LANE, E. 8. 


Seasion commenoed 22nd September, 1919. 
VENING LECTURE and LABORATORY COURSES are held 
in Electrical Engineering subjects, including Electrical 
Measurements. Dynamos and Motors. 
For prospectus and full information apply to the Institute. 
JAMES BIRD, 
Clerk of the London County Council. 6571 


F. WIGGINS & SONS. 


M | б A Telephone: Avenue 2248 


FOR INSULATION. 
102, 103 & 104, Minories, LONDON, E.t. 


Largest Stock in the World, 


Telegraph & India-Rubber Works, Ld. 
аиа аа ааа ————— 
5, DRAPERS' GONS., LONDON, E. ö. 2. ] MILLWALL DOCKS 

(Established 1860.) LONDON, E.14. 


PURE TAPE HOOTERS Vulcanised India-Rubber 


AND STRIP, 
C., &c., 


Telegrams: LINEAR, London. 


| lok dealing wil | 
| APPARENT DEATH ! 


— — А — a ete! 5. — — етае 


| 
: FROM ELECTRIC SHOCK 


| Can be obtained at the undermentioned Prices : | 


| 

\ | "Chrome Art Paper, 3d. each, post free 4d. | 
| | Mounted on Linen, with Rollers, 1з. 6d. each, post free 15. 9d. | 
Mounted on Cardboard, 2s. each, post free 2s. 6d. 


| The ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, LONDON, E.C. 4. | 
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An extraordinarily delicate test of the presence of in- 
organic Impurities in water is afforded by this instrument. 


The DIONIC Water Tester 


can even measure the degrees of purity of distilled water. The method of 


measurement is so rapid and simple that no skill is required to perform the test. 


INDISPENSABLE TO STATION ENGINEERS for the 
detection of incipient leakage in surface condensers. 


Evershed & Vignoles, Ltd., 


ACTON LANE WORKS, CHISWICK, LONDON, W. 4. 


Telephone Chiswick 1370. Telegrams : Dorothea. Chisk. London." 


= 
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QU HURT 


EM E.A.C. 
PILLAR PANELS 


For Constant and Variable Speed D.C. Motors for 
Standard and Heavy Duty. 


OUR STAND IS 


No. 16. 


EASY TO INSTAL AND OPERATE. 


Provide adequate protection under all conditions 
of service. 


Any combination of switchgear can be arranged 
to suit special requirements. 


ТОРРЕНТА РИАННАНЫН ПОАТИЕ S — — 


ПИШЕ 


The reliability of these Panels has been proved in hundreds of 
industrial establishments. 


PROMPT DELIVERY — REASONABLE PRICES. 


ИП, 


niti 


! 


ОДОО 


Е 

Е List Н 19 P/4 giving prices and specification will be forwarded on request. 

E iam eee — E 

E THE ELECTRICAL APPARATUS COMPANY, LTD., 

|= 

Е 33 HEAD oH & WORKS :— cuasaaw Lit, York pet 

E u és, 3 t. T— Pani e 

t p Telephone: City, 4X9. VAUXHALL WORKS, SOUTH LAMBETH ROAD, КЕЛЕА Ait ae 

= Telephone: Central. 7416. > LONDON, S.W. 8. l V 
CaRDIFF—10, Windsor Place „ cae 1905. 
NEWCASTLE S аса Be. Telegrams :— Telephone :— Leppegt i. Telephone 


: City, 487. "ELAPBATUR& VAUX." BRIXTON: 3016. Bergen, 4070. 
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THE WESTMINSTER ENGINEERING CO., LTD., 


Victoria Road, Willesden Junction, N.W. 10. 


Box Type Carbon Brush Holder 


Over 10,000 supplied to 
Lighting and Power Com- | 


77 


| 3f panies for Commutators 
Æp and Slip Rings. 
| f б 
ГЕЗ ДЕ, | i 
| 72 А Spring entirely enclosed. 
IE Minimum circumferential 
? Space occupied. : 
=. Pressure in direct line 
REN immediately over centre 
of brush. 
Substantially made and 
no screws or parts that 


can get loose. 


Easy adjustment when 
running if necessary. 


Can be made to suit any Machine 
Recommended fer Turbo Dynames. 


Telephones: 1700 WILLESDEN. 
Telegrams : 
" HEGENCY, PHONE, LONDON.’ 


DIAMOND DIES, 


For Filament and Wire Drawind. 


Fall Guarantees. | F. J. WITTS "^ cession че, 


Lowest Prices. 
Quiok Deliveries. 41, Aldersgate Street, London, E.C.1. 


PORCELAIN CONNECTORS 


LARGE SIZE. 


No. 1 ee One-wa Ы 
£ . PROMPT DELIVERY. 


No.3 .. Two-way. 
No.8 .. Three-way. 


F. RYMAN, 
116. Liwerwvy Tt, Birmingham, 


r . cc / / ORDA X2XOY€ YOXCYCXCXOXOXOXOXOXOIOOXOOC 


f A * | j TR. 


TUUM 


ELECTRIC 
FIRE-STOVE 


This Stove can be used for 


cooh ing, as well as for warm- 
ing a тост. It is the only 
convertible fire without | 
swivels, springs or other |: 
parts to get out of order. 
If you want to boil water 
for tea, you tilt it tothe 
horizontal], put on the kettle, 
and in a few minutes the 
water is ready. 
We supply this Stove in 
black enamel and nickel- 
plated finish, for all volt- 
ages, 100—250 volts. 
/ Write for List and 


"rade Terms to-day. 


“ Z” ELECTRIC LAMP | 
MFG. CO., LTD., : 


General Supplies Depariment 
SOUTHFIELDS, LONDON; 
арба PAXENI S.W. 18. 


, 126142 elp 
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A Sound ELECTRICAL TERMINAL. 


SMALL, SUITABLE FOR 
TELEPHONE 
LINES. 


WITHOUT 
SOLDER 
USED FOR 
FUSE WIRES, 
CABLES 


OTHER SIZES FRUM à" TO Ё”. 
Send for List and Full Particulars. 


ROSS COURTNE 


ASHBROOK WORKS, LONDON, N. 


WIRE ^v» ТАРЕ 


— For — 
ELECTRIC HEATING DEVICES, 
ELECTRIC RESISTANCE UNITS, 


and ALL NICKEL ALLOY REQUIREMENTS. 
PURE NICKEL, 


& CO., 
LTD., 


NICKEL-CHROMIUM, 

NICKEL-MANGANESE, ONEL 
NICKEL-COPPER, 

NICKEL-CHROME-STEEL, ETAL 
NICKEL-STEEL. - 


Complete Catalogue upon Request. 


THE ELECTRICAL ALLOY COMPANY, 


. . Mills: Morristown, New Jersev, U.S.A. . . 
Cable Address : Elalco. New York. Codes: A B.C. (5th Edition) ; Liebers. 
London Office: 5, CHANCERY LANE. W.C. 2 


Manvfacturers of Brass 
Bell Contacts for Burglar 
and keeping а large 
Electrical Accessories. 


FREEMAN ELECTRICAL ACCESSORIES C0., 


30, Little Trinity Lane, 


Queen Victoria Street, LONDON, E.C. 4. 
Telephone: Central 7820. 


Pushes, 
Alarms, 
stock of 
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Telephone: MUSEUM 333. 


COMMERCIAL ELECTRICAL ACCESSORIES, LTD. 


(Wholesale and Exporters), 


9, Diana Place, Euston Road, N.W. 1. 


(Successors to Tredegars’ Ltd. Wholesale and Export Department). 


OUR “REVO” ELECTRIC FIRES. 


Place your orders at once to secure delivery from stock at present prices. 


WRITE FOR OUR SPECIAL . ——a mm. _ . . LIST OF ALL FIRES. 
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Write for our Special Electrical Accessories List. 
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L. T. and H.T. L. T. and H.T. 


3 SWITCH- | 


BOARDS. 


. 
FFF і 
D.C. and А.С. 
e 


Head. Office & Works: London Office: 


VV +з ть ешь шз о чш. с ШШ» ЫЗ ЖЫЗ Р “Н з ЖЫЗ ӨНӘ ЧЫР аш» чыз ЧЕЗ ЧЫ "Шр "Зе «Шә оз аш» ОШ» ees adi ecl 


Highor Openshaw, 37, Norfolk $t., 
MANCHESTER. j STRAND, W.C. 2. 
Telephones MAIN SWITCHBOARD FOR LARGE STEAMSHIP. Leere ity 647. 


ЕЕЕ 
C 
o 
= 
= 
2 | 
I | 


Tep кайышын For controlling D.C. Generators, Power and Lighting Feeders. Telegrams : 


T The Change-over Switches are for connecting to either Ferpacolim, Phone, 
L ешн, Manchester: et of Duplicate Bus Bars. London.” 
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Reduction i in Price 
of HALF-WATT TYPE 


(GAS-FILLED) 


Important 005 


Electric Lamps 


0 o | 
" | | . t 


ASSOCIATION OF GREAT BRITAIN LIMITED || M A N U FACT U RERS’ 


D a 
Q 


BRITANNIA LAMP & 
ACCESSORIES CO. LTD 


BRITISH THOMSON- 
HOUSTON CO. LTD 


EDISON SWAN 
` ELECTRIC CO. LTD 


FOSTER ENGINEERING 
CO. LTD 


GENERAL ELECTRIC 
CO. LTD 


METROPOLITAN - VICKERS 
ELECTRICAL CO. LTD 
(formerly the British 
. Westinghouse Elediric 
& Manufacturing Co. Ltd) 


POPE'S ELECTRIC LAMP 
CO. LTD 
SIEMENS BROS. | 
DYNAMO WORKS LTD 
STEARN ELECTRIC LAMP 
CO. LTD 


“Z” ELECTRIC LAMP 
MANUFACTURING CO. Ltd 


BRITAIN, LTD., have much 


MENS HE ELECTRIC LAMP 
| ASSOCIATION OF GREAT 
pleasure in announcing that 


considerable 
reductions 


| have been made in the prices of 
На Мас Type (Gas-Filled) 
Flectric Lamps. 


This is in continuance of their pre- 
war policy of reducing prices of 
lamps to the public as and When 
improvements in manufacturing 
methods enable them 
to do so 


efe 


E E) 


ASK YOUR SUPPLIER FOR PARTICULARS 
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= PARK ROYAL 
ENGINEERING WORKS Ltd. 


HIGH-CLASS 


SWITCHGEAR & INSTRUMENTS. 


а. ——— — MÀ a ———— ————— — — 


AGENTS : 


LONDON & HOME COUNTIES : 
Pooley & Austin, 34, Broadway, Westminster. 


| MANCHESTER & DISTRICI : 


Boorne & Co., 196, Deansgate, Manchester. 


NORTH-EAST COAST : 
British Electrical & Manufacturing Co., 
St. Nicholas Buildings, N W 


BIRMINGHAM & DISTRICT : 
Wansbrough, Skelsey & Gunther, 
73, 74, Exchange Buildings, Birmingham 


SCOTLAND : | 
J. D. MacKenzie, 155a, St. Vincent Street, Glasgow. 


IRELAND: Hurst Electrical Plant, Ltd., Sandy Row, Belfast 


(For Switchgear) 
SOUTH WALES: 
J. G. Ellis & Co., Western Mail Chambers, Cardiff. 


SOUTH AFRICA: 
J. V. diiio & Co., Main Street, Johannesburg. 


AUSTRALIA: А. Henry, 100, Collins Street, Melbourne. 


TELEGRAMS: б: PHONE. LONDON. 


_ CUMBERLAND AVENUE. TELEPHONES: WILLESDEN 2223, 2224. 


PARK ROYAL. Гохром, NWIO. 


INDIA: Lyall Willis & Co., Billiter House, Billiter Street, E. C. 
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елее. саста * STANDARD AND MINIATURE. 
Also GENERAL ACCESSORIES. 


Prompt Delivery. 


FREDERICK RYMAN, "Шынайы. 
The Croft Granite, Brick & Concrete Co., Ltd., 


CROFT, near LEICESTER. 
CROFT ADAMANT CELLWORK FOR E. H. T. EQUIPMENT. 


WATER 


:SNAME-PLATES- 


ENCRAVED-CAST.PRESSED-PR/NTED 
BRASS: COPPER MLUMINIUM IVORINE CELLULOID e 


LONDON LABEL. Со ізо. 


HIARLEY WORKS, BECATON RFE. 
AND SMALL 


|SCREWS .—. 


тин юе ORMOND ENGINEERING OO- 
(PROPRIETGeR, E. J. DELFOSSE). 


199, PENTONVILLE ROAD, LONDON, N, 1, 


POWER PLANT. 


JAMES GORDON & CO., 
Queen's House, 
Kingsway, W. C. 2. 


"Phone : Holborn 1812. 


CAPPER PASS & SON, Ltd., 


BEDMINSTER SMELTING WORKS, BRISTOL. 


Sellers of ANTIMONIAL LEAD of al! Grades 
BUYERS OF 


LEAD ASHES & LEAD RESIDUES from ACCUMULATORS, 
T 


elegrame : “ Pass, BRISTOL,” Telephone 8475. 


“ HOBSIL” INSULATING BRICKS 


Give Highest Efficiency for 


ELECTRIC FURNACES, OVENS, &c., &c. 
HOBDELL, WAY & CO., Ltd., 2577557775755 э? =. 


No. 103. COUNTERWEIGHT SETS 


T BEST ENGLISH CHINA, WIDE-GROOVE PULLEY, 


Rings stamped in ONE Piece. 


URGENT REWINDING, 


REPAIRS & RENEWALS. 
Send to— 
ELLERD-STYLES, *^ пори ito contra 


TELEPHONE: 228. TELEGRAMS : " ALTERNATING, DERBY.” 


RAYNER & HEALD,»zxzv. 


SPECIALIZE N THE MANUFACTURE OF 
A.C. MOTORS TWO AND THREE PHASE. 
Good Delivery from Stock or Progress up to 15 H.P. 


f pu B. SPRING COPPER EARTHING CLIPS 
TX wih BRASS Screw, Nut and Washer. 
oun з Immediate Delivery. 
Bilt 
al A. 


PS TWELVE SIZES-;' to 3" wy 
K^. RYMAN, "iinne 
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LDUGDELLS PATENT MOVABLE 
FITTINGS. 


Fig. 225. 


HUNDREDS OF PATTERNS 


Thousands of 
Repeat Orders. 


See Fall Page Second Issue of 
* Electrical Review" each month. 


CATALOGUE ON APPLICATION. 


FAILSWORTH, MANCHESTER. 


PATENT LOUD SPEAKING 
WATERTIGHT TELEPHONES 


AS ADOPTED BY 


MANY FOREIGN GOYERNMENTS AND THE LEADING 
STEAMSHIP LINES. | 


Complete Installations for : SHIPS, 


MINES, POWER STA TIONS, ETO. 
ON DIRECT !NTERCOMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS. 


ALFRED GRAHAM & Co. 
| (Pioneers in Loud Speaking Telephony). 
ELECTRICAL ENGINEERS AND CONTRACTORS, 
OROFTON PARK, S. C. Telegrams: 
% NAYALHADA, Lonpon.” 


D» quib. 


Telephone: 
SYDENHAM. 


ELECTRIC 


CONDENSERS 


FOR ALL PURPOSES. 
CONDENSERS for HIGH TENSION and WIRELESS Work. 


High-Glass Condensers for Telegraph & Telephene Lines. 


MANSBRIDGE AND ROLLED FDiL TYPES. 
STANDARD CONDENSERS. 


Sole Makers of Dearlove's PATENT Artificial Line, having 
conductor of negligible temperature co-efficient. 


THE TELEGRAPH CONDENSER CO., L7. | 


Vauxhall Street, Kennington Oval, London, S.E. 11. 


ILLUSTRATED PAMPHLET 


ON 
EXAMINATION OF MATERIALS 
BY X-RAYS. 


A full description of the methods employed 
in the radiography of welded steel plates, 
thick and thin iron and aluminium castings, 
wooden structures, &c., with reproductions 
of radiographs showing the detection of 
amall faults. 

Reproduced from the American Marchiniat, 


Post free from 


HARRY W. COX & CO. LTD, 
Twyford Abbey Works. Harlesden, London, N.W. 


d 
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Benuine 'HELLESEN' Drg Batteries 


Three Cell 
Combined 


Battery, 
4 VOLTS. 


Insulated 
— Terminals. 
— — Code word: MIGNON." — 


Price 3/9 . 


(LIBERAL DISCOUNT TO TRADE) 


Owing to , cancellation of Government 
Contracts, a considerable quantity of these 
Combined Batteries are now available at 
exceptionally lo prices. 

They are eminently suitable for Electric Bells, 
Telephones, Microphones, Cycle Rear Lamps, 
or any purpose where a small intermittent 
current is required. 


Special Nett Prices es quoted for | for lots of 100 or over. 


A. H. HUNT, 


115-117, Cannon Street, LONDON, EC. 4. 


Telephone: : Telegrams: 
8114 Banx " KzvaGE, Cannon, 
. (2 lines). London.“ 


ADAPTABLE , 
clip, 


Absolutely the onlv Clip on the 


market that will fit any size 


Conduit, Cable or Pipe. 


МАЛАЛА 


1 8 & INGLE | 
3-ALBERT PLACE, : 
RIDGE ST. MANCHESTER. : 


УММУ SOS ONDE OUS 
r,. P 77 


| Ca SING E ; CAPPING | 
oF HIGH a 


FOR LIST 
AND: DISCOUNTS 


P HASLAM STRETTON ,L™? 


j TELEGRAMS и “THOR CARDIFF” 
С. +)... K... / — 
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‘Hu 
ONEBAR FRE 


EXSIM 
ELECTRIC 
DOMESTIC 
APPLIANCES 


Popular Lines at. 


Popular Prices. 


Simplex Conduits Limited — pro- 
duced a range of small devices, suitable 
for working from a lampholder. 


Each of the appliances has been care- 
fully designed and tested for its purpose, 
and carries with it the guarantee of an 
all-British firm with 20 years’ experience 
in Electric Heating. 


Each device is supplied complete with 
flexible cord and lampholder adaptor, and 
is separately packed in a decorated 
carton, suitable for window display and 
counter sales. | 


The goods are right; the prices are 


| right; and they are no trouble to the 


seler or to the user. 


Send for Illustrated List. 


Simplex Conduits Limited. 
HEAD OFFICE AND WORKS: 
GARRISON LANE, BIRMINGHAM. 
LONDON: 113-17, CHARING CROSS ROAD, W.C. 
MANCHESTER 16. Corporation St. LEEDS - 8. 
GLASGOW za. Waterloo St. SWANSEA . i4, Heathfield St. 
NEWCASTLE - 61. High Bridge. CARDIFF . 4 Westgate St. 


BRISTOL -  - 10-11, Denmark St. SHEFFIELD 281-3, Atteroliffe 
L . 96. Whitechapel. Commep 


- 6. White Horse St ` 
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sou? WATER 


— on TAP. 


No Attention. Minimum Cost. 


LATEST BASTIAN wonpenr. 


BASTIAN ELECTRIC CO., LTD., Heating Experts, 185, WARDOUR STREET, LONDON, W. 1. 


OLYMPIA 
Stand 
No. 244. 


r~ о т ттт rr ˙ A 
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COMPUTING THE SPEED 
RECEIVING A TELEGRAPHIC MESSAGE. 


Sent by Hand-Key or Automatic Transmitter. 


By J. Rymer-Jones, M. I. E. E. 


Price 48. net. 


Тик method determines the actual number of signal and spacing elementa 
received per minute, and excludes any abnormal spacing between words, or 
ups of numerals, the presence of which affects the time factor in the 

form ula. The speed can therefore be correctly evaluated in terms of (say) 
5, 7, or 10-letter words per minute by using their respective speed constants 

as the denominator; or else in standard words," for universal comparison, 
by employing & recognised number of elements per 5-letter word. 

Illustrated by practical examples obtained with the syphon recorder and 
Morse recorder. 

The treatise contains, among other data, & comparison between the 
speed efficiency of the International and American codes. 


Published by 
The ELEGTRIGAL REVIEW, Ltd.. 4, Ludgate Hill, London E.C 4 
FEE cep 46 


TELEGRAPH 
SWITCHING SYSTEMS 


By T. F. PURVES, 
Engineer-in-Chief's Department, G.P.O. 


Cloth, 29. net. Post Free 28. 3d. 


CONTENTS 


SECTION 1.— Early Switching Systems. SECTION 2.— 
Belgian System ої  Intercommunication Switching. 
SECTION 3.—Post Office Concentrator System. 
SECTIONS 4 and 5.—London New I tercommunication 
Switching System, Mechanical and FEiectrical Details. 


The ELECTRICAL REVIEW, Ltd., 


4, Ludgate Hill, London, E.C. 4. 
TT:. .. Ecc ` 


m “OVERSEAS Electric 
Lighting Machines. 


HE “OVERSEAS” LIGHTING SYSTEM (size 1) will supply 
40 Lamps (each of 20 candle-power) at 110 VOLTS standard current 
for your home and other buildings, and will drive your 


THE OVERSEAS Engineering Co., Ltd., 


EXPORT SPECIALISTS IN ELECTRICAL AND ENGINEERING EQUIPMENT, 


75, Curtain Road, London, Е.С.2Э. 


Telephone: London Wall 5443-4. 3 assumi ' Luminously, London,” 


fans, churns, irons, pumps, chaff- cutter, etc., at less cost | 
than you would pay in the city for current. Turn on 
lamps in any part of the house, and at once you have light. 
The following points show the simplicity of the 
Overseas Lighting System: 
No need for you to start the engine. | 
Low cost of maintenance, as a gallon of petrol will last 
from 8 to 12 hours. | 
Simple and easy to operate, as it has few moving parts, and 
AEN LO y * these are easily accessible. 
Accumulators standardised, and obtainable anywhere at a 
The “OVERSEAS” Automatic Electric Lighting Set. | 
ow cost. 
Kise) — AG lampe STARTING Anyone who can run a motor-cycle can easily keep и in order. 
of 20 C.P. each. SELF STOPPING Ample reserve of power. 
List price £150. "P Has sufficient capacity for lighting the ordinary home, 
Size 4.—200 lamps (4000 watts). List price £290 supplying current for lamps, ironing, fans, pumps, etc. 
Largely used for Cinematograph Өз etc. | * Г 
For details of other Machines, see our List. It automatically starts or stops by turning on lights or power. | 
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Perhaps the most potent argument we can use 


as to our success with 


ALTERNATING 
CURRENT MOTORS 


is that we have found it necessary to build and 
equip another factory expressly for the manu- 
facture of this type of Machine. 


For a long time past our experts have given the 
construction of this type of Motor their very 
special consideration with the result that we are 
able to offer a machine of the highest possible 
efficiency, possessing complete interchangeability 
at a low competitive price. 


The mechanical soundness of the Parkinson 
A.C. Motor and the fact that it is designed 
essentially from the point of view of its utility 
to the user, render it not only a good invest- 
ment for the present but also for the future. 


Enquiries invited from all interested 
in Electric Motor Installation. 
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Construct 
our Business Control 
on K & J Equipment 


ANY а successful man has 

М moments when he feels that 

his business is getting beyond 

his power to manage It is a healthy 

1 sign of growth, but also a moment of real 

. test To plead that he has not time to 

attend to everything is to admit failure 

кышкы erg, PER Big men extend and multiply their 

R m = i interests and activities and prosper more 
and more How is it done ? 
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K & J can give the answer - For years 
K & J have specialised in the equipment 
and methods which make for expansion 
and success under modern conditions 


| The secret of greater control is better 
The K & J Individual Clerk s Desk organisation The secret of organisation 
The perfect means of speedy accurate work, giving each clerk a 5 " «€ й T 
sense of responsibility and mastery of his work, making easy the 1S Equipment planned for efficiency 


whole task of organisation and supervision 


Use K & J’s experience and re- 
. sources, and obtain at once the 
equipment which will make your 
business an efficient high-speed 
machine You will be surprised 
to find how simple and effective 
the K & J Service is in practice 
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The K & J Up- sedate Typist's Desk 
Holds all stationery and requisites compact and ready for convenient Call al the nearesl K © / Show Room and 


ing Provides every adjunct of comfort and efficient despaich have K © / Service explained lo you 
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fo ће complete 
| wire filament 
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ШЕ Process by process the work is carried out by British 2178225 
f HP labour in our London Works. We do not buy the ШЕН: 
2 21277 Tungsten Powder or the Tungsten Rod. 


We begin with the Ore, refine and reduce it, work it ЕНЕНЕ 


inte rod, swage it down, and finally draw down into 122228222135 
the finest filaments. 


We are Tungsten and Molybdenum experts. HU 


| in See that your lamps are made with 
й 


Wire 


which is the only sure guarantee of 
a British product from start to finish. 


È uram 79 


Thanet House, 
231-2, Strand, London, W.C. 2. 


44 THE ELECTRICAL ARVIRW SUPPLEMENT [October 3, 1949, 


EXHIBITION, OLYMPIA, 


SEPTEMBER 25th 
to OCTOBER 17th. 


ELECTRIC 
Е | FIRES, KETTLES, 
Original Певца, I M MERSION 


High Efficiency. 


Low Consumption. HEATERS, &c. 


QUAIN PATENTS. SPECIALISTS IN WATER HEATING. 


PRICES TO WHOLESALERS O.K. CALL AT OUR STAND. 


Quain Electric Company, Ltd., 


BRIXTON, S.W. 2. 


“LIVERPOOL” 
ЕСТЕ, р _ 


BAXTER & CAUNTER, Ltd., 
219, Tottenham Court Read, W. 


““ MANCHESTER : 
or ritus AS — 
„ %ỹj§ũ6 " “{ ; 
p XA Marble St., Spring Gardens 
NN 


| | LEEDS: 
LOXLEY & CO., Ltd. 
6, Sholebroke Mount. 


NEWCASTLE-ON-TYNE : 
ROBERT BOWRAN & CO., 1%. 
St. Nicholas Buildings 


GLASGOW : 
A. & J. M'CULLOGH, 
140, West George Strest 


IRELAND : 
F. A. PORTER 


LIVERPOOL ELECTRIC CABLE Co., LTD., 3 sus, u 


| Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 


Telephone No. 542 Bootle Telegrams : '* Concentric, Liverpool." 


(Ere 
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Half-W att 
Type 


Electric Lamps 


give the Reen light 
that makes the 
Reen worker. 


Expert Lighting 
Advice, free. 


The British Thomson-Houston Co., Ltd., d 


Mazda House, 77, Upper Thames Street, London, E.C. 4. 
Werks, Rugby. — Branches in all principal Towns. 


46 


Single, Two and Three-Phase. 


Teleph-ne : 1629/1630. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


You see that the Name 
itself carries its own guarantee 
of absolute Reliability and 
Efficiency. 


That's why Motors bearing 
the name BROOK” are found 


in many of the largest works in 


the land.... They're O.K. 


EMPRESS WORKS, HUDDERSFIELD. 


Branches: LONDON, MANCHESTER and LEEDS. 


[October 8, 1919. 


All Sizes up to 300 H.P. 


E. BROOK, LTD., 


Telegrams : "Phase." 


Agents : LEICESTER, BRISTOL, CARDIFF, BIRMINGHAM, SHEFFIELD AND GLASGOW. 


October 8, 1919. ] THE ELECTRICAL REVIEW SUPPLEMENT. 47 


ee ee 


ASK FOR DETAILS OF THE 


FACTORS : 


LIVERPOOL: 

Baxendale Bros., Ltd., 29, Harrington Street. 
HULL: 
T. Beadle & Co., 3, Castle Street. 

MANCHESTER 

Baxendale & Co., Ltd. (H. Dept.). 
Miller Street Works. 

LONDON: 


A. Emanuel & Sons, Ltd. 
George Street, Manchester Square. 


Manufacturers European Sales Branch : 


L. G. HAWKINS & COMPANY, 


116, Charing Cross Road, LONDON. 
New ’Phone No. REGENT 2294. 


— FAOTS 1 
Electrical Labour Savers must 
and can be the principal factor in 
over coming abnormal domestic 
di fficulties Talk Electric Wash- 
H ing and Cleaning,” it must come 
and soon !! 


. A те иесш yee ee 


“Lancashire” 
D.C. Motors Save 


Time and Trouble. 
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“ Lancashire” D.C. Motor. 


Note the two large doors shown in the illus- 
tration. These give free access to commutator, 
brushgear and interior, and so— 

Save Time. ~ 
Note how the terminal box at top of endshield 
is protected from oil and dirt. By removing the 
sliding cover the terminals are immediately and 


— dm The Lancashire 


The Oil Well Lid being hinged at the back, opens 

way fr he attendant. Becau f this re- 
яшы all ае „ or укы Dynam Q & Motor C O. Ld. 
tion of bearings is easy and convenient and so— 9 9 


Saves Time. TRAFFORD PARK, MANCHESTER. 


The combined result of this saving of time and 
trouble means that— 
d Telegrams and Cables : 


ap ; Telephones: 
„Lan ire D.C. M have ex nall P 
Lancash оог apie CITY 7450 (6 lines). “IRONCLAD,” MANCHESTER. 


low Maintenance Charges. 
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Master Type | 
Clapper Switch Controllers 


for 


all kinds of Motors. 


No attendant is necessary to start or stop elec- 
trically-driven pumps, compressors or the like, if 

" Igranic ” automatic control is employed. This effects 
a great reduction in the wages bill besides ensuring that 
the motor will never be running idly or fail to be at work 
when wanted. 


This assertion has behind it the convincing proof of 
thousands of installations which have given unfailing 
service for a large number of years. 


* Igranic " automatic control is equally useful to start and 
stop motors from remote position, by means of push 
buttons. 


— -*a w xS 3 1 BB . 


The illustrations hereto show controllers for alternating 
current motors. Other types are standardised for direct 
current motors. 


Whether for alternating or continuous current, the standard 
of quality is always the highest possible. This accounts 
for its thorough reliability. 


No. 7040. — Self-acting 
Starter for Squirrel- 
Cage Polyphase Motor 


" [granic automatic control is never a snare but always 
a help. 


Leaflets Nos. 110 to 130, and 1000 
to 1090 inclusive, fully describe them. 


ОТОО ОООО ТОТО ТТТ 
ОООО ОООО 


een е 


2 


m e i . Master Switches for Self-acting Starters. 


Tm XA 


No. 489 -7. — Pres- 
sure Operated 
Switch for Com- 
pres sor Control. 
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No. 458-62. — Iron- 


! 2 Pale 100 X "n | No. 450-31. — Bn- 1 clad Push Button 


Box, fer Remote 


closed Float Control. 


Switeh and Float 
for Pump Control. 


No. 1080.—Self - acting 
Siarter for Sein IGRANIC ELECTRIC GE 
147, Queen Victoria Street, LONDON. 
Works: BEDFORD. 
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PRICE 
FOURPENOE, 


SUBSCRIPTION RarTkS, Postage Free: United 


Kingdom and Canada, £1 125, 6d. per annum. ; Colonial and For.ign, £2 Is. 6d. per annum. NRW York: D. Van NosrRAND Co., 25, Park Place, New 
York City. Toronto, Oxr.: Wm. Dawson & Sons, Lrp., Manning Chambers. Panis: ВоүукАП & CnxkvILLET, Librairie, Etrangére, 22, Rue de la Banque, 


Telegraphic Address: '"Ageekay, Cent., London." 


LITHOLITE 
INSULATORS, Ltd. 


5—57, Hackney Grove, London, E. 8. 
"Phone and Telegrams: Dalston 592, London, 
FIREPROOF AND OTHER GRADES. 
HED NEARLY 20 YEARS. 
ELECTRIC INSULATION. 
NON-HYGROSCOPIC. 
FIREPROOF. 


THE SILUMINITE 
INSULATOR Ce., Ltd., 


T FERGUSON, 
H ” PAILIN, 
LIMITED, 


SWITCHBOARDS. 


EDWARD ST. 
Hr. Openshaw, 
MANCHESTER. 
Tel.: 330 Openshaw. 


INSTRUMENTS, CIRCUIT-BREAKERS, 
AUTO-CUT-IN & CUT-OUTS. 


= Record Electrical Co., = 


BROADHEATH. MANCHESTER. 


164 ALTRINCHAM: 


TELEPHONE: 


BROOK 
ONE, TWO and THREE-PHASE 
MOTORS. 
See Sup. 46. 


SWITCHGEAR 


ERNEST F. MOY, LTD., 


Manutacturing Electrical Engineers and 
Government Contractors, 


GREENLAND PLACE, CAMDEN TOWN, LONDON 


NEW DISTRIBUTION BOXES. 


THE CANTIE PATENT FUSE WILL 
CLEAR A “DEAD SHORT. 


ALL CONNECTIONS FROM FRONT. 


THE CANTIE SWITCH CO. LTD. 
67, MOUNT ST.. NOTTINGHAM. 


™ SAXONIA 


ELECTRICAL WIRE CO., LTD., 


CHURTON e 


СУЕ and РО ypd™ 


+ 
e MOTORS. 


T. HARDING CHURTON & CO., LTD., 
Atlas Works, Water Lane, LEEDS. 


SKATOSKALO 
BOILER SCALING TOOLS. 


Sole Maker : 


FRANK GILMAN, 
9, Westfield Road, BIRMINGHAM. 


Ree Advertisement last week, page xxxvi. 


“EMPIRE” 
AUTOMATIC CONTROL 


FOR 
Pumps, Compressors, Machine Tools. 


ELECTRIC CONTROL, LIMITED, GLASGOW. 


WESTERN-ELECTRIC 


COMPANY, LIMITED, 


Norfolk House, Victoria Embankment, W.C. 2 
Works: NORTH WOOLWICH, LONDON, E. 


TELEPHONES & CABLES. 


Bee Advertisement this week, Sup. 30. 


CONNOLLY'S (BLACKLEY), Lo. 


for 
WIRES AND CABLES. 


See Advertisement last week, p. Iii. 


STEEPLEJACKS 


— Chimneys Raised, Felled, — 
Straightened, Pointed and Banded. 


The CHIMNEY CONSTRUCTION and 
BOILER SETTING Co. Ltd., 
7, Princes Street, Westminster, S.W. 1. 
Telephone : 
Victoria 6467. 


— STAMPINGS, — 


Tokens, Checks, Blanks, Press Tools, 
Cutters, Punches, Dies, also Name Plates, 
Instruction Plates, Meter Dials, Switch- 
board Labels, Advertising Novelties, Club 


Badges, Address Plates. 
Engraving Co., Ltd., 


RELIANCE eie 
JULIUS SAA 
HOLOPHANE FITTINGS. 


Telegrams : 
Chimboseta, Phone, London. 


A В C Code. Telephone Nos. City 997; Central 4425 (Editorial only). 


XMAS. 


See page xv. 


Makers of — FU LLE R, 


WIRES & CABLES, 
ACCUMULATORS, 
BATTERIES, 
CARBONS. 

CHADWELL HEATH, ESSEX. 


MAVOR & COULSON, Ltd., 


GLASGOW. 


MOTORS, DYNAMOS, 
SWITCHGEAR. 


THE BRITISH 


ALUMINIUM 


COMPANY, LD., 
10 9, Queen 
Victoria St., 
See large Advt. 2/1/70, LONDON, E.C. 4. 


THERMIT, LIMITED, 


(Proprietors: NOBEL'S EXPLOSIVES СО. 
LTD., GLASGOW, 


675, Commercial Road, . 
LONDON, E. 14. 


‘Phone : Grams : 
EAST 4157. ^ FULMEN,' PHONE LONDON." 


MEASUREMENT. 


Write for Pamphlets: 
M 1 Measurement of Boiler Feed Water, 
L 1 Measurement of Steam Consumption, 
Q 6 Measurement of Water Supply and Sewage, 
CM 6 Measurement of Coal, 
To THE LEA RECORDER CO., LTD., 
28. Deansgate, MANCHESTER. 


T: ээ 
M. E. M. 
Ironclad Switch and Fuse Gear is 
both Simple and Efficient. Write us. 


ALWAYS GREENWICH, S.E. rip ^ 
ALL BRITISH 24a. HIGH STREET. MIDLAND ELEC. MFG. CO., LTD., 
| NEW OXFORD STREET. BARFORD SIREET, - - BIRMINGHAM, 
FLEXI BLE CABLES. LONDON, W.C. f. ha m, oai 
Advertisement Index, sce page xxxii. 


— — — 


ii THE ELECTRICAL REVIEW. [December 36, 1919. 


ve Po) TUD OR 
ACCUMULATORS 


STEAM ENGINES. 
CAN BE OBTAINED 


Simple and 
Compound. 


ONLY FROM 


THE 


TUDOR ACCUMULATOR 


COMPANY, LIMITED, 
3, Central Bulldings, WESTMINSTER, &.W. 1. 


For Direct Coupling to Dynamos, Fans, 
umps, &c. 


For Ship Lighting and Industrial Works 
of all kinds. | 


|E. S. HINDLEY | & SONS, 


11, Queen Victoria Street, E.C. 4. 
Works: BOURTON, DORSET. Telephone: — 


чаш! ‘“ SUBCONICAL, LONDON.” Telephone: VICTORIA 816. 


Works : DUKINFIELD, n near MANCHESTER, 


MICA: MICANITE TAYLORS PETTERS, ra 


INSULATORS FOR EVERY DESCRIPTION OF ELECTRICAL WORK. 40, HATTON GARDEN, 


Contractors for Air Board, War Office and Admiralty кешене. LONDON, E.C.1. 


BEST QUALITY MICA ONLY. AND XX BRITISH. 


NE. 4575 CENT 


? BUYERS OF SCRAP METAL I? 
- Terms of Purchase — Prorat ah 


* 

7 ih y g 1? 
pz 7 RNE, а“ 2 70 5 64 Sta 
) | CAR Prot а“ ач 5 S J r 
C$ r DP. Od 


aoe — "prt 


— — 


[ | 
Teiephone: CITY 3115 | y екг "VANUL 
| Чек: 
Contractors to HM Gavernmeni 
INA Ecl 


ELECTRICAL 


юлт TAPES, WEBS, CORDS, SLEEVINC. &: 


OELIVERY 3 ow STOCK 


JOHN MACLENNAN & co. 


ЗО, NEWGATE STREFT, LONDON, cc. ,. 


«> 166, INCAAM s^ 
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| | Telegrams: “ELECTRIC, LONDON.” THE Telephone Ne. 3108 London Walk 


LONDON ELECTRIC 
| WIRE COMPANY 
& SMITHS Lo 


CABLES, WIRES AND FLEXIBLES. 


HIGH RESISTANCE ALLOYS. 


PLAYHOUSE YARD, GOLDEN LANE, 
Іомрон Е. C.1 


ITHOMAS INSULATORS 


For E.H.T. Transmission Lines. 
NEW MODELS 


SPECIALLY DESIGNED 


GARBONS HiGH FREQUENCY CURRENTS 


LIGHTNING SURGES. 


F LAMPS. EUROPEAN AGENT. 
Е м J. W. GLADSTONE, Ltd. 


70, . oo ROAR; LONDON. 8 23 
d Tel one 1077 Sydenham, 


B R U S p E © | ve Word in He. 


For DYNAMOS. 


.SHEETS:-RODS: 
WELLS ELECTRICAL Co., O IBES. OFAR S. 
73, Cheapside, London, E.C. 2. -INSULATORS:WASHERS: 


TELEP.: CITY 4117. TELEGS.: ELCHARBELO CENT. LONDON. 


— BUSHES:ETC. — 


wee MOSSES & MITCHELL 


М. M. WILSON 4 co., I9, Waterloo Street -GOLDEN LANE-LONDON-E-C: 
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Worsley Street, Hulme, MANCHESTER. (zum r bent. 


London House : 
Queen Anno's Chambers, Westminster. 
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THE <: гү. рә CER. ^? 


METHOD OF KEEPING STORES. 


(Patents 106870, 108067, 109415, Reo, Marx 976,424.) 
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IDEAL System 
of 
Keeping Stores 


Goods are kept in 
removable steel trays 
tilted to show the 
contents and facili- 
tate withdrawal. 


The trays are fitted 
aa, | with sliding par- 
\ titions. 

The fittings are 
fireproof, are of per- 
manent value, and 
can be added to and 
re-arranged with a 
minimum of labour. 


Stocktaking made 
easy. 


чу хт ы FOR PRICES AND PARTICULARS. 


W. MACKIE & 00 ^ 
t AL | ^ 
Electrical & Mechanical Engineers, X ге, 
129, 131, 133, yh 
MANUFACTURERS 
OF 


DYNAMOS & MOTORS, 
ano WIRELESS COMPONENTS. 


An Efficient Staff for Breakdowns. 


For BN 


HYDRO - ELECTRIC PLANTS | 


Accurate Speed Regulation is Essential. 


ne * ” 
S.E 


OUR PATENT 
OIL-PRESSURE GOVERNOR IS UNSURPASSED. 


GILBERT GILKES & co., L™- Kendal. 


Willcox’s Oil: 


“The Super-Quality uai 


FoR Steam Cylinders, Turbines, Bearings, 
| Crank Chambers, Diesel Engines, Gas 
Engines, Dynamos and Shafting. 


Let us quote for your requirements. 


Other Specialities : 


Oil Filters and Cabinets ; 


“ Jointite" Compressed Asbestos Sheeting, for steam, oil, water, acid, &c., joints ; Packings ; 


\ Stores and Tools of every description for the Electrical Engineer. \ 
| W. H. WILLCOX & CO., LTD., | 
= WR ud Southwark шаша ча London, S.E.1. 
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USED THROUGHOUT THE WAR IN THE К.А.5.С.,.М.Т. Section. 


{ 
14 
| 


The Wolf Double Geared Combined Bench and Hand Electric Drill was used throughout the 
war in travelling workshops of the R.A.S.C. Repair lorries advertised for sale by the Disposal Board 
are described as “fitted with Wolf Electric Drill — without which no equipment is complete. 

ЯК... Electric Tools are British made throughout and are specially designed for drilling, riming, and 

any kind of metal. The motor, switch and gearing are entirely enclosed. All gears are machine 

u. The drilling spindle rans in ball bearing thrust, and ball journal bearings are used throughout. 


AT УС леп 
у Yl 35 


DELIVERY FROM STOCK. 


Why not write for our Catalogue to Department “D” ? 


S. WOLF & CO., LTD., e Warwick Row, Coventry. 


^n "m rone ls А 4, n Mt 
ТҮ Vx CASAN ARM 


BATTERIES y, s Tm — TELEPHONE. 


ie FOR 7 TPA AND od ie 
CENTRAL EE РАЖ А _ TELEGRAPH fE 


T STATION WORK C 
| LIGHTING MOTOR CAR 
o> AND [„ СА LIGHTING- | 
T TRAMWAY ci cec MP | E S AND 
[SYSTEMS xc | [ШШ X STARTING. 


ds COUNTRY HOUSE * ss 
Head Office "RIGO TE London Office: | 
wand Works: IN ORIHAMP TON :S5Vicloria SE SM. 


BARE, SILK and COTTON 


COVERED and ENAMELLED THE CONCORDIA ELECTRIC WIRE Co., Ltd., 


COPPER & HIGH RESISTANCE 
WIRES, CABLES, SHEET TRENT MILLS, NEW SAWLEY. DERBYSHIRE. 


STRIP and RIBBON. 


TELEGRAMS: ” Pollanite, Long Eaton." TELEPHONE: Long Eaton 249. 


ASBESTOS ~» ASBESTIN 
COPPER WIRES. 


BARE & COVERED FLEXIBLES. 


et every Construction, Finish and Size. | LONDON OFFICE & STORES: 155, Victoria St., S.W. 1. TIE: “eanne Canton 


ASBESTOS and ASBESTIN 
COVERED COPPER and 
MIGH RESISTANCE WIRES. 


ЕЕЕ e yx eS 


BELL WIRES & CORDS. 
TELEPHONE CABLES & CORDS. 


CHARCOAL IRON WIRE. 
ARMATURE BINDING WIRE. 
FUSE WIRES. "D 
MEDICAL CORDS. 


INSULATING MATERIALS 
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HE backing ofa long experience is 

behind that name. It stands for 

all that is good in Electric Cables and 

Wires, and is a guarantee to you of the 

nearest to perfection that Electric Cables 
have. reached. 


The name of Henley has been connected 
with the Electrical Industry since 1837, 
and during the greater part of that time 
the energy and research of the company 
have been devoted to the manufacture 
of Electric Cables only. That is to say 
Henley's have manufactured Electric 
Cables since their inception. 


Your best interests will be served if you use 


BENLEY CABLES 


Works: 
NORTH WOOLWICH ad у ONDON WALL, Е.С. 2. 


GRAVESEND, 


Telegrame: "HENLETEL AVE. LONDON.” sad "HENLETEL" all Home Branches 


PRINCIPAL COLONIAL AND FOREIGN BRANCHES: Suipacha, 602 
546-550, Collins Street, Melbourae. Henley House, Calcutta. ial Bldg 
10, Forbes Street, Bombay. Nerrlandsgatan 8 & 10, 
20/21, Standard Bank Chambers, Jo’barg. е m Buildiag, 
19/2 : M 2 ontr . 

23. Blair Street, Wellington. N. Z. i acht 209, Amsterdam. 


Central Engine Works Co., Ltd., Laidlaw Building, Pattery 


61, York Street, Sydacy. 


Westinghouse Norsk Flektrisk Aktieselekap. Kristiania 
С. N. Lionda & Co., Stoa Pesmazogiu, Athens ; and at Salonica. 


W. T. HENLEY'S TELEGRAPH WORKS Co., 14, 


BLOMFIELD STREET, Teken: con Wall 
(7 lines). 


„ Tucuman, Buenos A 


S.. ia Emad El Dine Cairo. 
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CONTROLS TWO-RATE METERS. 
SUBSTATION TRANSFORMERS. 
STREET LIGHTING FROM 


NO ADDITIONAL CABLES. 
REDUCES LABOUR COSTS. 
INCREASES EFFICIENCY. 


SS 
THE CENTRAL SS ECONOMY EFFECTED. 
SS 
STATION. Q WASTE ELIMINATED. 
SS Г 
SS 
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2, 
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% S 
2 (Advertisement of Oliver. Pell Electric and Mfg. Co., Ltd.) SS 
2 S 
7 SS 
2 SS 
2, SS 
A Made under HANDYELL-BROWN-OLIPEL SYSTEM Patents. S 
2 S 
Uy SS 
YY, SS 
2 S 
2 SS 
2 SS 
2 SS 
2/ S 
7 SS 
7 SS 
WORKS: 


OFFICE : 

Granville House, 

Arundel Street, 
LONDON, W.C. 2. 

Telephone: 3393 City. 

Telegrams: `` OLiPEL, Estrand, Lowpon.” 


e — н 


Cambridge Place, 
Burrage Road, 
WOOLWICH, S.E. 18. 
Telephone : 76 Wool. wicu. | 


p т 2 ОЕ ТНЕ ЅҮЅТЕМ SS 
Telegrams : Ol irzI. WooLwicH. | 2А l RS 


Seared eeopEsenca аа 


BRITTAIN 


transmit 
Britain's Power 
in Peace and 


| Á War 


BRITTAIN'S ELECTRIC MOTOR CO. 


ly LANGDON-DAVIES) 
с Works: EASTDOWN WORKS 
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e | 
| FIBRE: 


(Waterproof Insulator). 


DIAMOND FIBRE CO., то. Ju 0h пене оне, LONDON, N.15. 


B.K.B. Electric Motors 


THE “Featherweight.” 


The smallest and lightest motor built for the power 
developed. The “ Featherweight” is totally 
enclosed, has a laminated field and is fitted with 
ball bearings. A high efficiency motor made in 
all sizes from one-hundredth to one-eighth H.P. 


for direct-current. 


==== DRAWN = = WIRE = 


LÀ MDS 


Secure the utmost economy 
in Users’ Electric Lighting 
consistent with  Brilliancy, 
Strength and Long Life. 


Licensed and made under British Patents 16530 of 1907, 23499 of 1909, 
8031 ef 1910, 17722 of 1911, and 10918 ef 1913. 


Preprieters: 
METROPOLITAN-VICKERS 
ELECTRICAL CO., LTD. 

14, Long Millgate, Manchester. 
Stores and Sales Depots: e 
179, Wardour Street, LONDON, W. 143, St. 
Vincent St., GLASGOW. 55, Newhall "HUM, | 
BIRMINGHAM. 5, Albien Street, Boar 
LEEDS. 9, Millicent Street, CARDIFF. Chapei 
Walk, Fargate, SHBFFIELD. 8, Ward's Bidgs, 


CALCUTTA. } ag асро - ОМ - ТҮМЕ, 
А, qi E N N 


Frame Fic., 1/30 H.P., 2600 r.p.m. 


The B.K.B. Open-protected D.C. 
Motors—!/,, to 2 H.P. 


of moderate enl. ring pe qiias 
throughout. ple margin of pow 
well constructed right through an 
nicely finished. 2 


Managing Agents : BERKELEY & YOUNG, Lid. 
Stevenage House, 

"Phone : Holborn 1159]. 40-44, HOLBORN VIADUCT, 

"Grams: “Beakaybee, Cent., London." LONDON, EK. 1. 


Electricians and Dealers should write fer 
Price Lists and Shewcards. 


VULCANISED INDIA-RURBER 


CABLE, 


SWITCHGEAR, STARTERS, INSTRUMENTS, Etc. 


DELIVERIES FROM STOGK. 
ALL MANUFACTURED BY US IN LONDON. 


| oy, HEAD OFFICE & WORKS: ST. THOMAS STREET, LONDON, S.E 
WM. GEIPEL & C GABLE WORKS: WEMBLEY, LONDON. 
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“ ELEVANJA * 


MAECTRIC MOTOR CONTROR GEAR. 


Automatio 
Motor Starter 
with pilot 
revereing 
switoh. 


ELLISTON, EVANS & JACKSON, Ltd., 
16, CROSS STREET, FINSBURY, EC. 2. 


Telephone: WALL {тиш QUA LONDON.” 


Im 


We 


ШШШ» 


ШШ 


ensüre- pe "utmost 
— t I 


satisfaction inthe tse of 
PEH. Electric pecia ities 
n They are artistic, safe 


| and strong y^ 


TUI 


PREMIER Electric Heaters Ltd. 


1 258.260, BRADFORD ST. BIRM IN GHANM. 


E 


ИИИНИН 


= 


THE ELECTRICAL REVIEW. 


INSULATING MATERIAL 


E GUARANTEED VERY. "Ам » 
N F. M. CARSON, 2 
121a, Bu nhill Row, 


Sturtevant 
= „ 


Fans are suitable 
for delivering air 
at moderate pres- 
sures. Made for 
blowing ог ex- 
hausting, they will 
. discharge the air 
horizontally at bot- 
tom or top or 
vertically, up or 
down; also either 
right or left hand. 


Full particulars 
and tables of 
sizes given in 
Catalogue U 1013, 


sent on request. 


Engineering Co., Ltd., 
147, Queen Victoria St., London. 


e* © * „ ө өе „% ө ө ө ө э э eee „ 2“ 


: TANK MAKERS | 
LONDON. 


„ „ „ 
o AAARAAAAAALIALINNISEPETEIETTTTMSSMU 


MILD STEEL PLATE WORK, BLACK OR GALVANIEES 
STEEL CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 


Chief Offices: 362 to 364, EUSTON ROAD, К.М. © 


к . THE BLECTRICAL REYIEW. [December 26, 1949. 


[.&S, Strong Brass Ship Fittings with 
Patent Easy Wiring Lampholders : are e of, M 
highest class, economically pro- ES 
duced by special qe d and 
sold at the price of | 
ordinary grade fittings. 


Уу 12. 


See No. No. 79 List. 


У 11. 


DORMAN _ 
& SMITH Ld. 


Б Ordsal Electrical Works, Salford. 


LONDON: 17, Victoria Street, Westminster, S.W. SYDNEY, N.S.W.: 38, Market Street. 
GLASGOW : 40, West Campbell Street. | MELBOURNE, VIC.: 507, Flinders St. 


We can now meet all demands for 


Q16. 


PRICE 28s. 10d. 


(No Flex.) 


THE DOUBLE 
PURPOSE 
FIRE. 


Heats Room, Boils or Fries, 
without any alteration whatever 


QUEAD, Ltd., 47/57, Marylebone Lane, W. 


December 26, 1919.) THE ELECTRICAL REVIEW. xi 


M.E.M. 

Ironclad Switch and 

Fuse Gear is popular be- 
cause, whilst it offers first- class, 

dependable and efficient service, its 

purchase price is highly economical. 


And the reason is found in its simple design. M.E.M. Gear 
combines simplicity of design with high efficiency—safety and 
efficiency without complication or unnecessary elaboration 


Standardised and laterchangeable Units. Best-class English 
Porcelain Bases. Extra strong Contact Blo-ks, easily renewable. 
Contacts undamageable by quick closing. Pateat arcing chamber 
of utmost capacirv, amply ventilated. Fewest connectioas- readily 
accessible. All '' live parts completely protected. Home Office 
requirements fulfilled. 


It will pay you to bear M. E. M. in mind when next you're wanting Electric Gear 


MIDLAND ELECTRIC MFG. СО. LTD., 
Barford Street, > Birmingham 


VV LONDON Hogan & W ardrop, Gre anam Bldgs., Basinghall St., E.C MAN 
2 3 CHESTER: T. 4. Nunwick, 14 Cathedral Street Buildings, C« ra & Produc 
: Exchange. GLASGOW: W. Brown А Co., 200/208a, St. Vincent St. NEW 
CASTLE-ON.TYNE : R.F . Sunde 'rland, Milb rn House. WES’ OF ENG 
LAND: Simpson Baker & Co 4, Augustines Place Iramways 
Centre, Bristo! DUBLIN: Ingram & Myers, ?00, Gt "un 
wick St. SYDNEY, N.S.W.: J. Thornell, Box вн, G.P.O. 
JO'BURG: Rice, Wilson 4 Herd, 7, St сараа Ва нак 
Buildings. BELGIUM: J. Ducamp & Ci 6, Qui 
1 la Houille, Brussels 
Centre). 


A 


POLYPHASE METERS 


(TWO-PHASE, THREE-PHASE THREE-WIRE and THREE-PHASE FOUR-WIRE). 


Can be supplied in 
House-Service Pattern 
or Switchboard Pattern 
Cases. 


Our three-phase four- 
wire Meter is the only 
true three-phase four- 
wire meter on the market, 
and is accurate under all 
conditions of  power- 
factor, leading or lagging, 
with Maximum Demand and however badly un. 
Indicator on the Merz | ö balanced the loads may 
System. 1 be. 


je QE MuR 


Can be provided witn 
double-tariff dials or- 


INDEPENDENT OF THE ORDER OF THE PHASES 
AND CANNOT BE CONNECTED UP INCORRECTLY. 


— — ———— — em 
—— —- — — — — ае — <- — — —— н —— ——  —— — — 


LANDIS & GYR, Ltd., 


ELGEE WORKS, WINDMILL ROAD, HAMPT ON HILL. 
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SUNCO Electric Vacuum Cleaner 

gets the dirt, the unseen introdden 
dirt that shortens the life of carpets and 
rugs. 


The Sunco, because of its big revolving 
brush in the nozzle working with strong 
suction, instantly picks up every scrap, 
string or thread, combs out and sweeps 
clean the whole fabric of the carpet better 
than a suction cleaner that is not fitted 
with a brush. The brush in the nozzle 
rotates positively, just like a carpet sweeper, 
and as easily. It sweeps backwards and 
forwards without belt or gear, and leaves 
the motor free to deliver all its power to 
actual suction. The brush is adjustable to 
varying lengths of pile at a finger touch. 


The motor is horizontally placed and the 
Sunco will run under most low furniture. 


The nozzle is of stamped steel, highly nickel 
plated, and there is no greying of the 
delicate colours that aluminium causes. 


The Sunco cleans a strip of 
carpet 13 ins. wide and 
meighs less than 


12 lbs. 


ТООЦОО 


The complete cleaner 


is supplied with eight attachments, Hose, Extension Tube, | 
Wall Brush, Blower Connection, Radiator Tool, Small 
Nozzle, Connecting Nipple and Hose Connector. 


It gets the dust and dirt out of everything in the house, 
cleans and dusts books thoroughly without pushing it into 
the leaves, cleans clothing and furs, speeds up the drying 
of clothes, clears the room of smoke and fumes, and dries 
fruits and vegetables. | 


SUNCO ELECTRIC 
VACUUM CLEANER. 


It is a really first-class article, retailed at a price which is so | 
reasonable that, coupled with the great saving in labour that | 
it affords the housewife, it must ensure ready sales for you. 


It is fully described in List No. 297, copy of which will 
be sent post free on application. 


ar E = S 4 Ө № N |> ae il | 
ELECTRICAL COMPANY LIMITED 


118—120, Charing Cross Road, London, W.C. 2. 
Telegrams: s- сыз Жоош d Ж Secabilis Ox London. | 
Telephone: - - - - Gerrard 2291 (3 lines) 
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THE 


PHILOSOPHY OF SELLING. 


Chapter III.—VANITY. 


NONU Be e— o^ ПЕ VANITY is a human weakness not 
Ф 2 ME: r sSsufficiently noticed by the average 
Salesman. | 
Human nature is proverbially of the 
sheep order, but many articles remain 
on the shelves because the salesman 
appeals to the imitative faculties rather 
than to the vanity of possession, and 
will say “ We are selling quite a lot of 
these just now,“ instead of saying 
The Quick-selling, Economical, and Really Efficient These goods are not for everybody 
and Convenient Electric Iron is the but only for the careful and thoughtful 
purchaser," or words to that effect. 
Because of this error of approach 
mauy people become dissatisfied with 
a purchase because of the sub-conscious 
belief, which becomes apparent later, 
that, after all, they are one of a crowd. 
In the case of Xcel Electric Irons 
an appeal to sense and reason is always 


: пер successful, and because of the service 
Simple in Operation, Reasonable in Cost, it is THE given by the Xcel Iron continuity of 


vv ss "y. E ET | 
"їзє AN 
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ELECTRIC IRON 


Electric Iron to push Because it recommends. trade is a practical certainty. 
Downes Daries 
LIVERPOOL, 1/3, Stanley Street. MANCHESTER, 78, King Street. 
Telephones: 5794 and 5778 Central. Telephone: 485 City. C.B.P 


Westinghouse 


Westinghouse Electric International Co. 


(Organised by the Westinghouse Electric and Manufacturing Co., of Pittsburgh. Pa., for the conduct of its foreign business.) 


Manufacturers of 


STEAM TURBINES, TRANSFORMERS, 
CONDENSERS, SWITCHGEAR, 
ELECTRIC GENERATORS, METERS, LAMPS, | 
HEAVY TRACTION APPARATUS, MOTORS forall purposes and Everything Electrical. 
; Factories in U.S.A. at | 
Pittsburgh, Pa Newark, N. J. New York. 
Bridgeport, Ct. Milwaukee, Wis. Bloomfield, N.]. 
Springfield, Mass. Trenton, N.J. Essington, Pa. 
And elsewhere. Cleveland, O. 


Exporting to all Countries except Great Britain, her Colonies and Dependencies. 


LONDON OFFICE: 
2, Norfolk Street, STRAND, 
W.C. 2. 


'PHONE: CABLES: 
Gerrard 3261. * WEMCOEXPO, LONDON." 


xiv THE ELECTRICAL REVIEW. | (December 26, 1919. 


LAMP FITTINGS 
AND ACCESSORIES. 


Transformers, H.T. and L.T. Gear, Motors, 
Switchboards, Heating and Cooking Apparatus, 
Iron and Brass Screws. 


London Office and Showrooms :— 


CHRISTIAN BERGH ELECTRIC CO., LTD., pt 
| Bank Chambers, 329, High Holborn. px 
Works - - MALMO, SWEDEN. TUR 


* Lancashire" 


D.C. Motors Save 


EP Time and Trouble. 


* Lancashire" D.C. Motor. 


Note the two large doors shown in the illus- 
tration. These give ‘free access to commutator, 
brushgear and interior, and so— 

Save Time. 
Note how the terminal box at top of endshield 
is protected from oil and dirt. By removing the 
sliding cover the terminals are immediately and 


— The Lancashire 


The Oil Well Lid being bugece the я 

away from the attendant. cause of this re- D M | C L d 
moval of all obstruction, renewal of oil or inspec- 

tion of bearingsis easy and convenient and so— y namo & otor Q. 9 e9 


Saves Time. TRAFFORD PARK, MANCHESTER. 


The combined result of this saving of time and 
trouble means that— 


“ Lancashire” D.C. Motors heve exceptionally Telephones : Telegrams and Cables: 
low Maintenance Charges: CITY 7450 (6 lines). “IRONCLAD,” MANCHESTER. 


ELECTRIC 


CONDENSERS 


FOR ALL PURPOSES. 


CONDENSERS for HIGH TENSION and WIRELESS Work. 
High-Class Condensers for Telegraph & Tolephene Linos, 


MANSBRIDGE AND ROLLED FOIL TYPES. 
STANDARD CONDENSERS. 


Sole Makers of Dearlove’s PATENT Artificial Line, having 
condgctor of negligible temperature co-efficient. 


THE TELEGRAPH CONDENSER CO., L” 


Vauxhall Street, Kennington Oval, London, S.E. 11. 


jORIENTAL 


TUBES 


Enormous demands for special 
tubes for Electrical Engineering have re 
ently taxed our resources, but thanks to oor N 
ynequalled methods of production, we сэп now un 
er orders and give prompt deliveries, 


Ask us for current prices 
THE ORIENTAL TUBE CO., LTD. 
West Bromwich, Birmingham. 
Telegrams: Tubes, West 
Rromwich."’ 

Telephone: West 
Rroam wich 
15 & 166 
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M 16 | ; 


We ате not such hardened 
business men— neither are 
you—as to deny that at this 
season of the year the whole 
atmosphere of Life 1s charged 
with the electricity of Good- 
wil. It envelops us—it 
wraps us round—t fills every 
corner of our mind-it carries 
our thoughts to every corner 
of the earth where we have 
friends, business or other- 
wise—in every sphere it is 
the same, and on or about 
the morning of the day when 
this message first appears 
in print we shall each of us 
wake up with those old 
familiar words upon our lips— 


А Merry Christmas 


And may every reader of “The 
Electrical Review,’’ every custo- 
mer of ours, past, present and 
prospective—share in that merri- 
ment and find therein a .joyful 
pause in the arduous round of 
every-day activities. 


ee ** o9. 
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JOHNSON & PHILLIPS, Ltd., 


Electrical Engineers & Cable Makers since '75, 
CHARLTON, LONDON, S.E. 7. 
City Office: 12, Union Court, Old Broad St., E.C. 2 
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A. REYROLLE': 


HEBBURN-ON-TYNE. 
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Large and 
Small 
Mouldings 


BLUR: 00 9000,00 ИИИ 


KALANITE 


Insulating Material 


^ To users who require an Insulating Material which 
is Tough, Non-hygroscopic and Heat Resisting, and at 
the same time reasonable in price, KALANITE will 
make a strong appeal. 


Its Physical and Electrical Properties make it emi- 

nently suitable for use in any description of Insulator, 

| being equally reliable for heavy Overhead or delicate 
Instrument work. 


KALANITE is 


Less Costly than Ebonite 
| 


and сап be supplied in various grades, some are Acid 
Resisting, others are Heat Resisting, and grades can be 
made suitable for different temperatures and climates. 


KALANITE сап be supplied for drilling and 
machining generally, or in moulded articles, such as 
Bushes, Handles, Washers, Terminal Blocks, Telephone 
Components, Insulators, &c. 


œ The electrical utility of KALANITE is almost 
universal, because whilst it possesses Exceptional 
Insulating Properties, it is extremely tough, will with- 
stand rough usage, and can be supplied or worked into 
almost every conceivable form. 


st |i o. PT ЭЩ F ER 


Send us your Insulating requirements or ask P Our 
representative to call. 


© Calenders 


D. Hamilton House, Victoria pua E.C. 4. 
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J. Н. HEATHMAN, Solidite S 
for 


Parson’s Green, 
MOULDED {INSULATED ARTICLES. 


HIGH INSULATION. NON-HYGROSCOPIC. PROMPT DELIVERIES. 


SN 
D 


City Office 


35, ALDERSGATE ST., 


SCAFFOLDS, 

TOWER LADDERS, 

TRUCKS, TROLLEYS, 
BARROWS. 


’Phone: Battersea 1888. 


тне IMPROVED SOLIDITE CO., LTD., 


2, ADVANCE WORKS, JEW'S ROW, 
400 WANDSWORTH, LONDON, S.W.18. 


FIRE HOSE, HYDRANTS, 


FIRE ESCAPES, HOSE REELS, 
and all Fittings and Accessories. 
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Controlling Resistances. 
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І A feature of our switchgear business has 
І been the production of resistances for 
' special purposes. The accompanying 
illustration shows a welding resistance 
i with cover removed. A special stiffening 
| attachment on the edge of the grids 
| makes them rigid and practically un- 
І breakable. The Switches provide fine 
| grading right up from minimum to 
| maximum current, and are so arranged 
І that all the grids in use at any time 
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are worked at their full capacity with 
resultant space economy. 

If you have any special resistance require- 
ments, our experience is at your service. 


We make Motors from 
1—700 h.p. 


LONDON: GLASGOW: 
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17, Soho square, W.C. I. 19, Waterloo Street. 


MANCHESTER: | NEWCASTLE - ON-TYNE YORKSHIRE : 
Examiner Buildings. ирг ee ee 63, Albion Street. 


Strutt St. 


MIMIN imm. 


Maaufeeturi Electrical Engineers- 
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BAILEYS GYROMETERS 


(OR SIGHT-SPEED INDICATORS). 


Highest possible efficiency, embody all the desirable features which we have found to 
be necessary in our long experience as manufacturers of this class of instrument for the 
= Admiralty and all the leading engine makers, &с. 
Beautifully finished in Hard Black Stove — | 
Enamel, with Nickel-plated Mountings. Horizontal | 
and Vertical Patterns, in 4, 6 and 8-inch Dials. * Fig. 5115. 
— , a Standard Type Gyrometer. 
(As made for the Admiralty, &c., in large numbers.) 


WE MANUFACTURE ALL KINDS OF HIGH-CLASS RECORDING INSTRUMENTS, PRESSURE 
GAUGES, STEAM PUMPS, AIR COMPRESSORS, VALVES, COCKS, &c., for all Purposes. 


For Particulars apply to the Makers :— 


Sir W. Н. BAILEY & Co., Ltd., 


„RR. Tope Gyrometer. ALBION WORKS, MANCHESTER. 
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B.T.H. Water Flow Meters afford the 


B.T.H. Air Flow Meters ar 


Our Flow Meter Specialist 


——— 


Increase size of Coal Pile 


by detecting and eliminating waste in your steam, water and air systems with the reliable assistance’ of 


Meters. 


Pint 


B.T.H. Steam Flow Meter. 


B.T.H. Steam Flow Meter. 
Indicating. Type F5. 


Indicating, Recording and Integrating. Type F4. 


B.T.H. Steam Flow Meters are well adapted for the measurement of :— 


Steam generated by a single boiler or a battery of boilers. 
Steam delivered to any section of the plant. 


Steam consumption of turbines, reciprocating engines, pumps, &c. 


Are specially valuable in detecting losses due to leaks between boilers and points 
and leaks in boilers themselves. 


of consumption, 
most convenient and accurate method of measuring :— 


Output of pumping plant. 

Consumption of large water wo 

Slippage losses in pumps. 

e suitable for measuring the amount of air delivered to :— 

Any section of a manufacturing plant and blast furnaces. 

Mines for operating drills or ventilating purposes. 

They are of value in determining efficiency of compressors and various classes of 
compressed air machinery: in detecting losses caused by leaks between com- 


pressors and point of consumption. 


rks, water turbines, condensers and pumps. 


s will gladly assist in advising the best equipment 
to suit your conditions. 


Write for free illustrated List. R.E. 2612, on Flow Meters. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


- Rugby, England. 


— . — o 


Head Office and Works - А 
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THE Е XCEL” IRON (British Made) 
STAN DS ALONE 


FOR ITS EXTREME SIMPLICITY AND EFFICIENCY. 


EASILY 
REPLACEABLE HEAVY NICKEL PLATED 
ELEMENT. FINISH. 


SPECIAL CONNECTOR 
TAKING STRAIN 
ON FLEXIBLE. 


STOCK VOLTAGES, 
100—250. 


WRITE FOR PRICES 
NO SEPARATE AND TERMS. 


STAND REQUIRED. 


ELEGTRIG, LTD., 


BIRMINGHAR : 

The Switch House, бабо Werks, 

86, Newman ., W. 1. Oezelis Street. 
MANOMESTER: 65, King Street. 


“WESTON STUDENT'S GALVANOMETER 


Model 375. 


| HE Weston Student’s Galvanometer, Model 875, has been specially designed to meet 
the demand for a Portable Galvanometer of great durability, reasonable sensitivity 

| and moderate cost. 

| 


The scale is 2°35 inches in length, is uniformly divided, and is calibrated 30—0—30. 


The resistance of Model 375 Galvanometer ів 
approximately 29 ohms. The current required 
for a millimetre (1 scale division) deflection is 
20— 2^» micro-amperes. 


With 1 volt a deflection of 1 millimetre (1 scale 
division) will be obtained through 62,500 ohms, 
but as a deflection of 0'2 of a scale division can 
be readily detected, the Galvanometer is, in reality, 
serviceable through 802,500 ohms. 


To further illustrate the serviceability of Model 
875, it should be stated that оп any bridge 
measurements up to 2,000 ohms, the determina- 
tions can be made to a better accuracy than 4 of 
1 per cent., and on values of 1,000 ohms or less 
the accuracy is within } of {1 per fcent. 


Weston Electrical Instrument Co., Ltd., 


Audrey House, Ely Place, Holborn, London, E.C. 1. 
Telegsaphic and Cable Address: Pivoted, London." A. B. C. or Lieber's Code. Telephone: 2029 Holbora, 
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Н.С. COPPER WIRES 


Enamel, Silk and Cotton Covered. 


Our Wires are unsurpassed for quality and dielectric strength. Our 
Enamelled Copper will stand a higher temperature than any other Insulation 
we know of, and each reel is warranted to give an unbroken run. it ts 
mechanically the strongest and toughest Insulation extant. 


Other. products : 


TUNGSTEN  CONTACTS.  Hecom- RESISTANCE WIRES. 
mended for Induction Coils, Tapping, 
Keys, Magnetos, &c. FLEXIBLES, TELEPHONE CORDS 
and IGNITION and OTHER 
TUNGSTEN and MOLYBDENUM CABLES, armoured and unarmoured, 
Sheet, Rod and Tape. Terminals, Test Clips, &c. — 


THE L.P.S. ELECTRICAL CO. 


14, Howick Place, Westminster, 


оао LONDON, S.W. 1. ————— 
a AT 7 WALT а 
: On the occasion of this Festive E 
: (m tbe season of mutual bappiness anb i 
: goodwill, | = 
2 To St. Helens Cable and Rubber Ca., Ltd. (of Lolarrington), = 
- | beq to offer to their numerous friends = 
: є incere and Hearty. Greeting. : 
2 — aN apm AUGEN We 
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DELIVERY 
FROM 
STOCK. 


| ПТЮОШШШШШШШШШЇШЇШЇЙШЇШШ ЩЩ ООА IN 


ТООТ А ION 


LATEST MODELS 


OF 


“BELLING” 
“REVO” 
"D. & G. BOWL” 
“ELITE” 
ANGELUS“ 
“ARORA” 


Boiling Rings 
Electric 


AND 


Cooking Apparatus 


ШЕЯ IE. 
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Kettles 


“Т MUM TCU UOC ИШ ШШШ 


ILLUSTRATED LIST No. 272. 


DRAKE & GORHAM WHOLESALE 


ONDON 
MANCHESTER 
GLASGOW 


LIVERPOOL 


к, 67, Long Acre, W.C. 2. 


29, Piccadilly. 


- 50, Wellington Street. 


- 61a, Bold Street 


'Grams : Armoured Manchester. ` "Phone : 5487 Central. 


H. A. JACKSON & CO., 
Caxton Works, Chapel St., 


. » SALFORD. . . 


Large Stock of 


T.L.A. LAMPS, OSRAM, 


MAZDA, BRITANNIA, гс 


in all standard voltages & wattages. 


ALSO HALF-WATT TYPES 
AT ASSOCIATION PRIOES. 


ACCESSORIES IN LARGE VARIETY. 


Cables, Conduit, Close Joint, 
Welded, Tube Fittings, Ironclad 


Switchgear, Fires & Bowl Fittings. 


ASK FOR STOCK LISTS. 


POLISHING MOTORS. 


DIRECT CURRENT 


Voltages 100/440. 


EARLY DELIVERY 


] H.P. up to 34 H.P. 


'PHONE: LONDON WALL 3840. 


MADE IN OUR BRITISH FACTORY. 


|J | S.G.LEACH LEACH & Co. LTD. = 


Electrical ‘Engineers & Manufacturers 
26- 30 / ARTILLERY LANE 


LONDON. Е. C. 
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Battery Charging 
Equipment. 


Mainly on account of the large 
number of cars which are now 
fitted with Lighting and Starting 
Sets—there is a very BIG CALL 
for Battery Charging Gear— 
and to meet this demand we 


P CMM Svc C6 0 
L. IGE nene. Ie e 


N have put on the market a line of 
N COMPACT .:. EFFICIENT .. RELIABLE 
N Equipments in sizes from 100 
N watts upwards. They are built 
N for long runs and continuous 
N work for both A.C. and D.C. Mains. 

| N ELECTRICAL. COMPANY .-. LIMITED, iL . You should get the Leaflet. -. 

" \ FET Department “ ps — T е ш ШИ, 
N | | LONDON. ЕЕ 
N "us s 4 lines). " „„ London.“ 
N 
am,, ,, 


EMCOL 


PATENTED 


TOTALLY ENCLOSED MOTORS 


FOR 


n J 


Alternating and Direct Current. 


An “Emcol” Motor Generator Set: 


Generator 26 kw. 1300 r.p.m. 40/130 volts. 
Motor 44 h.p. 1300 ,, 220 
Total weight, 21 tons. 


DUST, FUME and DRIP PROOF. 


Send your enquiries to the first Licencees :— 


THE NEW BRITISH ELECTRIC SUPPLY CO., LTD., 
STEVENAGE HOUSE, 40-44, Holboru Viaduct, E. 0. 1. венок оь 


| Works : 
| DALSTON, LONDON, N. 
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CONTRACTORS’ 
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COLUMN. 


(The following information is published in tbe interests of electrical oontracters and others who are seeking for openings for new business. 


Considerable expense is incurred in 
but it will be understood that in а matter where so many ^orres 
large this cannot always be guaranteed. If 
BARTON (Near MANCHESTER).—Extensions of warehouses, &c., im Trafford 
Park; Homelight Oil Co. 
BLACKPOOL.—Church, tor St. Thomas's, Counce Street; Vicar. 
BRADFORD-ON-AVON.—Council school in Trowbridge Road; 
Wilts Education Committee. 
CHADDERTON (Lancs.).—-500 houses, for the U. D.C.; the survevor. 
CHELTENHAM.—Additions to school buildings; Chatters, Smithson & 
Rainger, architects, Regent Street. 
COATBRIDGE.—Conversion of Temperance Hall into boot factory; Burgh 
Surveyor. 
CUPAR (Firz).—Motor engineering works and garage at Crossyates; А. F. 
osset, solicitor 
DUNFERMLINE.—Hall, tea-rooms and lounge. for Criterion Entertainment 


Secretary, 


о. 
ECCLES.—Extensions; Protector Lamp and Lighting Co., Ltd. 
ENNISKILLEN.—Stores and bakery, for United Co-operative Baking Society; 
J. Donnelly, architect. 
FARNWORTH.—Electric light installations; J. & J. Hardman, cotton spinners. 
FIFE.—Library and recreation rooms at Crossgates (£3,000); Secretary, War 
emorial Committee, 
HELENSBURGH.—Motor repair shop, showrooms and garage; Macfarlane & 
Gilmour, Ltd. 


The THOMSON 


ELECTRIC LAMP. 


SAFETY CHARGING 
DEVICE. 
* 


L. E. WILSON, 


10, Corporation Street, 


MANCHESTER. 


Telephone: - - CITY 344. 
T el. Add. : TELEPHONY, MIC. 


the production of this column, and every care із taken to ensure that the information is new and asosurate. 
pondents are engaged, and where the amount of informatie to be 
alleged inaccuracies are reported to the Editors, they will be fully inveetigated.] 


HESSLE.—Infants’ school, for the East Riding Education Committee. 


HUDDERSFIELD.—Extension of Paddock Congregational Sunday School and 
Institute (£2,000); Trustees. 

HULL.—School in Westcott Street; Director of Education. 

KIDDERMINSTER.—Extensions to station, for the Great Western. Railway 


Co. (£30,000). " 
OVER DINSDALE.- School, for the North Riding E..; the Cleck, North- 
allerton. | , 
RHYI..—Theatre and picture hall, Kast Parade and High Street, for L. 
Edwards, 
RUGELEY (Starrs).—Thirty-six houses, for the U.D.C.; W. E. Rogers, sur- 


veyor. 

SAL. FORD. Extensions; Messrs. Jackson, engineers. 

WIGAN.—Works, offices and showrooms, for the Northern Counties Motor 

and Engineering Co., Ltd.; F. T. Hanson, secretary, 27, King Street. 

WORCESTER.—Secondary School, for the E. C.;: the Clerk. Jam factory, ‘or 
Mr. W. R. Deakin. 

WORKINGTON (CUMBERLAND).—Kinema theatre, for the Oxford (Workington) 
Picture Theatre, Ltd.; T. Longshaw, 5, Wood Road, Whalley 
Range, Manchester. | . 

YORK.—Extensions to Elmfield College; W. W. Longbottom, 35, Commercial 
Strect, Halifax. 


ELECTRIC CANDLES. 


Adjustable interior with expanding rubber 
to fit in Socket, complete with ENGLISH 
S. B. C. holder and Opal tube. Stock 
sizes, 44" and 5". 

LAMPS. Metal filament Olive flame 
with S.B.C. cap, in all Standard voltages 
from STOCK. 


A. W. HEAD, 
111, Wilton Road, 
Tel.: 1420 Victoria. 


LONDON, S.W. 1. 


BULUM 
wm A BATTLESHIP IN ACTION m 
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(Is not an Ideal Place for a Billiard Match) 
BUT IT 


PROVIDES A TERRIFIC TEST FOR A CIRCUIT BREAKER 


The WHOLE of the Electrical Power used on the SUPER-DREADNOUGHT FLEET during the War was 
CONTROLLED BY OUR CIRCUIT BREAKERS. 
THE ADMIRALTY MUST HAVE THE BEST-— THAT'S WHY THEY SELECTED OURS. 


——DO LIKEWISE——SPECIFY OUR BREARKE RS. 
THEY ARE AS CHEAP AS ANY BREAKER ON THE MARKET, AND ARE ‘NAVY-PROVED.’ 


Supplied in all sizes and fer every purpose, open and enclosed patterns, hand operated and electrically operated. 


WHIPP & BOURNE, Ltd., Castleton, Nr. MANCHESTER. 


Ss en: (Makers of Admiralty and Central Station Type Switchboards and Switchgear.) Telegrams : 
Rockdale. Glasdow Office :—74, YORK STREET. " Switehes,” Casticton, Lanos, 
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. HELSBY CONDENSERS. 


This CONDENSER 

improves the power 

factor of a 300 kw. 

load from ‘6 to 9 and 
* reduces the apparent 
| load from 500 to 333 
\ K. v. A. 


, Made at Helsby by: 


SSS 
Motor Insulation 

made Oilproof. 
If vou apply a suitable 
grade of Sterling Varnish 
to the armature windings 
and field coils of your 
generators and motors you 
will eliminate the risk of 
breakdown. 


Sterling. 


——— ⏑1 0üſ0—ů— э — n: 


INSULATING 
| VARNISHE 


add to the strength of insulation and protect 
it from damp, oil, and also from the action 
of acid fumes. For machines working in 


* à oily situations they are invaluable. 
we Write us your Requirements and ask for List. = 
p THE STERLING VARNISH CO., 


196, Deansgate, Manchester. 


T; 


NS 


BRITISH INSULATED & HELSBY CABLES, 


Cablemakers and Electrical Engineers, 


PRESCOT, LANCASHIRE, and HELSBY, nr. WARRINGTON. 


OUTPUT : 
At 600 v., 50 periods 
—255 leading k.v.a. 


DIMENSIONS: 
2'6 x 3'9" x 5' 10“ нон. 


Weight 2 Tons. 


LTD., 


“DICKINSON” 


DIRECT CURRENT 
MOTORS DYNAMOS 


i r Wn. 200 


BARLAW ENGINEERING Co., Ltd., 
47, VICTORIA STREET, Works: 
` LONDON, 8.W. 1. @EXLEY HEATH, KENT. 


If you are in the Market for a really 


High Grade Refractory Material 
as a Base for your Resistance Units, 


please ask for Prices and Particulars 
FROM 


JOHN KNOWLES & 60. (n), LTD., 


Mount Pleasant Works, 


WOODEN BOX, 
near BURTON-ON-TRENT. 


The Firm whose Name is the Hall Mark of “ QUALITY." 


Telegrams: `` KNOWLES, WoopviLLE." Telephone: SWADLINCOTE 111 (3 lines). 
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T he New Eccles Rubber Works, Ltd., 


" RUBBER" ECCLES- ECCLES, MANCHESTER. . і 


AS — — —— M e асе 


мас: 


Specialise in EBONITE, STABALITE  : 
VULCANITE GOODS. 


Magneto Parts, Distributors, Slip Rings, &c. 

Accumulator Boxes, Fork Separators, &c. | 

Boiling Jets, Cocks, Elevators, Acid Conveying Pipes, 
ittings, &c 

Centrifugal, Ram and Diaphragm Pumps, Pump Rings. 

ROD. SHEET. TUBE : 


Chemical Vessels Lined for Protection against Corrosion. 


== == 


AGENTS · | 
LONDON: Messrs. LAWLER, AYERS & 60., ыч. | BIRMINGHAM: Messrs. BILL & BERRY, 
1. Broad Street Place, К.С. 2. | 


our hours ÙorkK 
in less than 


60 minutes 


The principal feature of our Continuous Machine 
is the revolving glass cylinder to which the tracing 
and printing paper are held by endless belts revol- 
ving with the cylinder. The tracing, printing 
paper, and the printing surface all move together 
and there is thus no friction between tracing and 
glass, perfect contact being therefore assured at 
every point, and a print with clear and sharply 
defined lines is obtained 

Powerful but economical Mercury lamps pass through the 
centre of the glass cylinder giving an even and actinic light 
throughout. These lamps can be supplied either for direct 


or alternating current circuits. Machines with stationary 
cylinder can be supplied for smaller outputs 


Write for free book which describes in detail the two types 
of Blue Printing Machine—Stationary and Continuous ; also 
Washing, Drying and Ironing Machines, and much of interest 
to you in the way of better methods 


8. YORK ROAD KING'S CROSS, М. | 


— = —. ш. — — 
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Hat. Tel. No. 160 Worcester. 


—— 66 ОЧ ALITY 75 — to Н.М. Government, 


Please 
give 
us 
your 
Enquiries 
for 
odd 
81208 
whether 
taller 
or 
shorter 
or 


MADE IN SEVENTEEN STANDARD SIZES. 


Makers of 
all kinds of 


TRANSFORMER 
PILLARS. 


ARC 
CAMP 
PILLARS. 


BRACKETS. 


CARRIERS, 


YOUR 


Established 1814. 


FEEDER PILLARS. 


No. 1320 (Registered Design). 


BUT QUOTATIONS ALSO 
GIVEN FOR OTHER SIZES. 


These Pillars are of very nice appearance, are thoroughly 
good castings, and are very efficiently ventilated. Euch Pillar is 
provided with two doors, hung on massive ornate malleuble iron 
hinges pivotted on j in dia. Brass Pins, and each doer 15 fitted 
with a good Brass Lock. T he first six sizes measure 4 ft. high 
overall above ground, the next 5 sizes, 4 ft. 3 ius. high, and 
візе 5, 4 ft. 9 ins. high above ground. The underground part of 
all sizes is 1 ft. 3 ins. long. 

STANDARD SIZES: 


Inside Dimensions. Clear Openings of Doors, 


Size 1 i ]? x 12 ins. ba 33 х 15 ins. 
6348 uw 9 x 14 ins. see 33 x 15 wns. 
10 91 x 12 ins. аЗ 33 х 17 ins 
" 9 .. iix M ins. 33 x 17 ins. 
" 2a .. 21 x 16 ins. 33 x 17 ins. 

2с ... 21 x 18 ins. 33 x 17 ins. 
E ) i 6 x 21 ins 
„ 20 25 x 14 ins. 36 2] i1 
' 3 M 905 x 16 ins. 36 х 21] Ins. 
Е 3a . 95 x 20 ins. 36 X 21 ins 
90 „э с : 

30 31 x 16 ins. 36 X 27 ins. 
" 4 56 31 x 20 ins. 36 x 27 ins. 
i 8 Б 36 x 24 ins. 42 x 33 ins. 
Hi а : i ) 34 ins 

6 - 42 x 21 ins. 61 x ins, 
di | ; i 46 х 30 ins 

7 36 x 40 ins ; 
ә эе 2 P» i6 m 

8 MN 12 X ЗО ins. 16 х Ins, 
ii 9 oe 36 х 46 ing. 4° x 44 1NA, 
b 10 36 x 30 ing. 19 x 33 108 
70 


with 
divided 
up 
interiors, 
&o., &O., 
also 
for 
doors 
and 
frames 
for 
brick 


chambers. 


Makers of 
all kinds of 


FEEDER 
PILLARS. 


INCANDESCENT 
LAMP 
PILLARS. 


CORONAS. 


MANHOLES. 


ENQUIRIES _ s OLICITED. 


HARDY & PADMORE, LIMITED, 


ONLY ADDR ADDRESS : WORCESTER, 


ENGLAND. 
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VISLOK 


The Absolute Certain Safe and Permanent Locknut 


Cannot be shaken Loose or Off 


And is Guaranteed 
to withstand the Heaviest Vibration on any class 
of Machinery. 


There are hundreds of 
practical applications in 
all industries where 


SLOK 


can be used to effect 
economy and permanent 
security. VISLOK 
saves Labour, Time, 
Stoppages, Accidents, 
—— and Money. —— 


READ THIS: 


CLANDOWN COLLIERY Co,, 
Radstock, nr Bath. 


Messrs. VISLOK LTD.— | 17/3/1919. 


We have much pleasure in testifying that we had experienced con- 
siderable trouble and breakdowns in one of our underground pumps, 
through the nuts giving way under the constant vibration, so much so that 
we were constantly ordering new parts to replace those broken through 
the stripping of teeth, &c., such breakages occurring every two or three 
months. i 


We fitted the VISLOK Nuts on January 9th, 1917, since when 
we have had no trouble, and the machine holds up as good as on the day 
when the VISLOK Nuts were put on. 


CLANDOWN COLLIERY CO, 
GILBERT CUSHMAN, Secretary. 


Apply for Free Sample to test under your 
own conditions to— 


VISLOK LTD., 3, St. Bride’s House, Salisbury Square, London, E.C.4 


'Phone: Central 8157 (3 lines). Telegrams: '' Vyselloque, Fleet, London." 
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Lyon -BnorHERHoD 


Evectric Lichtinc PLANT 
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COMPLETE EQUIPMENTS 
BUNGALOW FARM OR MANSION, 


— z ^ herhood 
Have your own Electric Light aoc А Roc acc ear c Ete X Elected ighting for 
— — E Dy Country Houses 


Installation 


- — — — _— 


7 | oteress of 
LA А А 
D A С. ARTHUR LYON & WRENCH, | 


< 


Е tor Leges M (s 7 
— р атн EM. - A — 4 55, Victoria St., Westminster, a.m 1 
evict Toma $7 i RTHUR LYON & WRENC wOers ar our a es RAT S X E ME Werks ot Wilesden ТИЧ 
M — irr o 9 i 
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[LLUSTRATED above are specimens of These advertisements are’ designed for a 
the advertisements we are placing in Journals | double purpose (|) to increase our business, 

that appeal to the Country Householder, such | (2) to increase your business. 
| as "Punch, Country Life, and The Field. In pushing sales of Lyon- Brotherhood 
| Every advertisement points out the advan- Electric Lighting Plants you know that you 
el tages of installing our Electric Lighting Plants, are selling satisfaction to the householder, 
f and in each we request the reader to apply for | while at the same time helping the Empire 


the name and address of the nearest Agent. | by creating work for Britons. 


Can we help you with Price Lists ? 


Arthur Lyon & Wrench, Ltd., 36 Victoria St., Westminster S. W. 1 
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A Suggestion for increasing Sales. 


It might prove a good plan to point out to customers, 
that lamps which have become discoloured through 
long use should be discarded, because they are not 
giving nearly as much light as they did when new. 
A blackened bulb greatly minimises the light. 
Suggest they replace these worn out lamps with 
“Z” Lamps. These highly efficient lamps are as fine 


as |4 years uninterrupted experience and research can 
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> 
= make them. In these days none can afford to use == 

== lamps which have become inefficient through use, and == | 

ЕЕ — a suggestion like the above will often result in an order. E 

== GLASGOƏW—40, WEST CAMP. List, Trade Terms and Sales == 

== ELL STREET, : == 

== MEWCASTLE—MILBURN Literature will be sent you on request. == 

== == HOUSE, == 

== BRISTOL—59. VICTORIA == 

== STREET. == 

== BIRMINGHAM—8,CHURCH ST.. == 

== COLMORE now, к= 

== MANCHESTER—60. LONG == 

== MILLGATE, == 

== DUBLIN—$, SOUTH ANNE TE == 

== STREET, n f — 

EE 77 M | EZ 

Е= » == 

EE THE “Z” ELECTRIC LAMP МЕС. CO, IIb, 

== Sales Office and Works : SOUTHFIELDS, LONDON, S.W. 18. = = 
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our novel and artistic Xmas cards it is 
2 be ecause you never sent in your address 


WRITE US BEFORE PLACING ANY ORDERS when we asked for it. 
FOR THE ABOVE. 


There are a few cards over if you 


LA AT COM | | 
RGE STOCKS AT COMPETITIVE PRICES TN quickly, mentioning this paper. 


U IVI L. To wish you a | 
——— TOK-HOLE XMAS | 
MOTORS, A.C. & D.C., x: I 
From Stook. = 

| STARTERS, SWITCHGEAR & SWITCHBOAROS. SNAPSWITCH NEW YEAR | 
HALF-WATT FITTINGS & LAMPS. : 
ACCESSORIES OF EVERY DESCRIPTION. If you have not received one of 


Au revoir for a few months. 


UNDERWOOD (MANCHESTER), Lv. 


Wholesale Electrical Suppliers, | 


53, Brown Street, MANCHESTER, 
Telephone: Telephone: 
56 A 1 | MANCHESTER. and 9590 CENTRAL. eue. 
at Tel. Ad.: 
"GLEAMING." “KOSMOS 


71, Queen Street, GLASGOW. 
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TOK MFG. CO, LTD., 
Empire Works, West Ham Lane, London, Е.15 


U 
Telegrams : ‘‘ Utokemako, Phone London." Telephone: Stratford 92 7 
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AUTOMATIC CONTROLLERS. 


Е | 
2 = 

= = 

2 = 

= = 

2 5 
= WATERTIGHT PATTERN Our Steel and Mica Construction = 

= i = 

= CONTACTOR CONTROLLER gives compactness and accessibility = 

= | Б The controller is complete with = % 
= м = 

= automatic devices foreneuring reliability {= 

= SHUNT REGULATOR, and quick operation, and eliminating = - 
= damage through carelessness = 

= 30 H.P., 250 VOLTS, D C. ` = 
=]  Telesrams: Control. Glasgow. [Alectric [4 ONTROL Le Code : A.B.C. 5th Edition. E 

= Branch Offices :— London: Australla House. Strand, OW Birmingham: 174, Corporation Street. = 

= Manchester: 37, Cross Street. GLASG i Swansea: 11. Cambrian Place. E 

z Newcastle: Star Bulldings : 6, Fleet Street. = 

= No thumberland Street. ц 


ТООТ 


xt . EN — э» —— A — MÀ —— . 


December 26, 1918.] | THE ELECTRICAL REVIEW. 
z PORCELAIN SEs 
Grade Efficient, 
Electrical Durable, 
including 
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Sparking-Plug Insulators, &c. 
Agents for South Africa :—W. R. EVERETT, LTD., Capetown and Johannesburg. 


JAMES MACINTYRE & CO., LTD., 
BURSLEM. 


N ENTERPRISE MEANS EFFICIENCY/| 
GROOMS HILL| | {смт veuveries 
‘PERNAX 


SCREWED WELDED 
ELECTRIC WIRES & CABLES 


CONDUIT FITTINGS 
for all 


OUR ALL-ROUND BOX 
Power, Lighting, Traction, 
Telegraph, Telephone and 


Signalling Purposes. 


Specially adapted for outside and exposed 


MOTOR, FAN, AND 
positiens ; insulation, non-porous, non-britile SWITCHGEAR 
and waterproof. ENQUIRIES 
SOLICITED. 


Makers The 


NEW GUTTA-PERCHA Co., Ltd., 
Dashwood House, New Broad St., E.C. 2. 
Works: Crooms Hill, Greenwich. 
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Birmingham, Glasgow. 


ENTERPRISE MANUFACTURING CO., 
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Sales Dept.: BISHOPSGATE, E. 1. 


‘TELE | ( PHONE—AVENUE 6366. 
i QRAMS—'' ASROBEMCO, LONDON.” 
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SHAW waives’ 
BOILER MOUNTINGS.— 


TRY '"N.K.L." METAL FOR SUPERHEATED STEAM. 
J. SHAW, SON & GREENHALGH, LTD., Albsrt Works, HUDDERSFIELD. 


` LONDON OFFICE: South Wales Representatives 
90, Temple Chambers, Temple Avenue, E.C. 4. MESSRS. PHILIP & BRUCE. LTO., 97. St. Mary Street, Cardiff 
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SUB-STATION PLANT. 
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ENGUS ELECTRIC: COMPANY 
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Cables: "ENELECTICO LONDCN." 


Telegrams: '"'ENBLECTICO. WESTCENT. LONDON." Telephone: HOLBORN 830. 
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Belting. 

Dermatine Co., Ltd. 
reo J. 
India-Rubber, G.-P. & T. W. Co., Ltd, 


Bitumen. 
Anglo-Mexican Petroleum Co., Ltd. 


Blowers (Portable Electric). 
сома Pneumatic Tool Co., 


Boholey & Co., Ltd. 


Books. 
Electro Journal. 
Publishing Co, 


Boosters. 
Chloride Electrical Storage Co., Ltd. 
India-Rubber,G. P. & T. W. Co., Ltd. 


Cabinet Work, &c. 
Brown & Co. 
Gabinet Co. (S. L.), Ltd. 


Cable Connectors. 
Hasiam & Stretton, Lid. 


Cables. 
Bee Wire (Covered). 


Carbon Brushes. 
Le Carbone. 


Carbons. 
British Thomson - Houston Co., Ltd. 
Electrical Supplies Co. 
General Electrical Co., Ltd. 
McGcoch, W., & Co., Ltd. 
Wells Electrical Co. 


Casing and Capping. 
Harris, J. F., & О. 
Haslam & Stretton, Ltd. 


* 
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Castings, 
London Electric Firm. 


Chain Drive. 
Assoc. of Brit. Driving Chain Mirs, 
Brampton Bros., Ltd. . 


Chimneys. 


ChimneyConstruction & Boiler Setting 
Co., Ltd. 


Circuit Breakers (Automatic). 
Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Edison Swan Electric Co., Ltd. 
Ellison, George. 

Veritys, Ltd. 


Ciocks (Electric), 
Gent & Co., Ltd 


Bilent Electric Clock Co., Ltd. 


Clutches. 
Woodhouse & Co. 


Condensing Apparatus. 


Cole, Marchent & Morley, Ltd. 
Mirrless Watson Co., Ltd. | 


Conductors (Aluminium). 
British Aluminium Co., Ltd. 


Conduits. 
Electrical Conduits, Ltd. 
General Electric Co., Ltd. 
Howard Asphalt Troughing, Ltd. 
Key Engineering Co., Ltd. 
Oriental Tube Co., Ltd. 
Simmonds Bros., Ltd. 
Simplex Conduits, Ltd. 
Steel Tubes & Conduit Co. 


Controller Fingers. 
Cleveland Metal Co. 


Controllers. 
Bertram Thomas. 
Bray, Markham & Reiss. 
British Thomson-Houston Co., Ltd. 
Electro- Mechanical Brake Co., Ltd. 
Metropolitan Vickers Elec]. Go., Ltd. 
Reyrolle. A., & Co., Ltd. 
Veritys Ltd. 


Converters (Motor). 
Peebles (Bruce) & Co., Lid. 


Cooling Towers. 
Worthington- Simpson, Ltd. 


Crucibies (Electrically Heated). 
Morgan Crucible Co., А 


Couplings. 
Electrc-Metals, Ltd, 


Dynamo Brushes. 


British Thomson-Houston Co., Ltd, 
Veritys Ltd. 


Dynamo Repairs. 
Bertram Thomas P 
Walters, Austin, & Son. 


Dynamos. 
British Thomson-Houston Co., Ltd. 
Canning & Co 


g А 
Crompton & Co., Ltd. 
Electric Construction Co., Ltd. 
Electromotors, Ltd. 
General Electric Co., Ltd. 


. Hall, J. P., & Co., Ltd 


Hartnell, Wilson & Co., Ltd, 

Holmes, J. H., & Co. 

India-Rubber, G.-P. & T. W. Co., Ltd. 
Lancashire Dynamo & Motor Co., Ltd. 
Laurence, Scott & Co., Ltd. 

McClure & Whitfield. 

Peebles (Brace) & Co., Ltd. 

Phenix Dynamo & Motor Co., Ltd. 
Rees Roturbo Mfg. Co., Ltd. 

Siemens Bros. Dynamo Works, Ltd. 
Veritys Ltd. 

Vickers, Ltd. 


Earthing Clips. 
Hann & Ingle. £ p 


Ebonite. 
Ашан Hard Rubber Co. (Britain), 
td. 
British Ebonite Co., Ltd. 
Carson, F. M. 
India Rubber, G.-P. & T. W.Co., Ltd. 
New Eccles Rubber Works, Ltd. 


Electric Heating. 
Carron Co. 


Electric Lifting Magnets. 
Marryat & Place. 


Electric Portable Tools. 
Consolidated Pneumatic Tool Co., 
Ltd. 
Electrical Accessories, 
McGeoch, W., & Co., Ltd. 


Electricity Meters. 
Bastian Meter Co., Ltd. 
Bertram Thomas. 
Chamberlain & Hookham, Ltd. 
Electrical Apparatus Co., Ltd. 
Ferranti, Ltd. 

General Electric Co., Ltd. 
Landis & Gyr, Ltd. 


Engineers and Contractors 


(Electrical). 
British Thomson-Houston Co., Ltd. 
Clarke, Chapinan & Co., Ltd. 
Electromotors, Ltd. 
English Electric Co., Ltd. | 
India-Rubber, G.P., & T.W. Co., Ltd. 
Johnson & Phillips, Ltd. 
Moy, E. F., Ltd. 
Peebles (Bruce) & Co., Ltd. 


Engineers and Contractors 
(Electrical) (cont.). 


Veritys Ltd. 

Western Electric Co. 

Westinghouse Cooper Hewitt Co., Ltd. 
Lyon, Arthur, & Wrench, Ltd. 


Engines (Gas). 
Gardner, L., & Sons, Ltd. 
Hindley, E. 8., & Sons. 


Engines (Oil). 
Hick, Hargreaves & Co., Ltd. 
Mirrlees, Bickerton & Day. 


Engines (Oil and Gas). 
Consolidated Pneumatic Tool Co., Ld. 
Keighly Gas & Oil Engine Co., Ltd. 


Engines (Pumping). 
Drysdale & Co. 


Engines (Steam). 
Browett, Lindley & Co., Ltd. 
Howden, J., & Co. 

Reavell & Co., Ltd. 
Sisson, W., & Co., Ltd. 


Fans. 

Credenda Conduits Co., Ltd. 
Davidson & Co., Ltd. 
General Electric Co., Ltd. 
James Keith & Blackman Co., Ltd. 
Leach, S. G., & Co., Ltd. 
Marelli, E., & Co. 
Sturtevant Engineering Co., Ltd. 
Veritys Ltd. 

Feed Pumps. 
Hall, J. P., & Sons, Ltd. 
Warner, R., & Co. (Engineers), Ltd, 


Feedwater Treatment. 
Dearborn Chemical Co. 


Fibre. 
Austin & Hayes. 
Diamond Fibre Co., Ltd. 
Mosses & Mitchell. 


Fittings (Electric Light). 
British Thomson-Houston Co., Ltd. 
Cable Accessories Co., Ltd. 
Dorman & Smith, Ltd. 

Drake & Gorham Wholesale, Ltd. 
Dugdell’s Patents. 

Engineering & Arc Lamps, Ltd. 
General Electric Co., Ltd. 
Simplex Conduits, Ltd. 

Tucker, J. H., & Co., Ltd. 
Wardle Engineering Co., Ltd. 


Fittings (Fancy). 
Edison Swan Electric Co., Ltd. 


Forgings. 
Electro-Mechanical Brake Co., Ltd. 
Jenkins, R. | 


Fuse Boards. 
Midland Electric Mfg. Co., Ltd. 
Veritys Ltd. 
n fuse Boxes. - 
enley's, W. T., Tele h Wor 
Co., Ltd dis gea 


о. А 
Midland Electrio Mfg. Co., Ltd. 
Moy, E. F., Ltd. 
Parmiter, Hope & Sugden. 


Fyses. 
Donovan & Co. 

McGeoch, W., & Co., Ltd. 
Midland Electrio Mfg. Co, Ltd. 
Moy, E. F., Ltd. 


Gears — Cut Double Helical. 
Oltroáón Gear Co., Ltd. 


Generators. 
British Thomson-Houston Co., Ltd. 


Glass. 
General Electric Co., Ltd. 


Heating & Cooking Appara tus 
Arora Co., The. 

Bastian Electric Co., Lid. 

Belling & Co. 

Bertram Thomas. 

British Electric Transformer Co., Ltd. 
British Thomson - Houston Co., Ltd. 
Cressall Mfg. Co. 

Du Bois, M. E., & Co. 

Electrical Supplies Co. 

Falkirk Iron Co., Ltd. 

General Electric Co., Ltd. 
Metropolitan Vickers Elecl. Co., Ltd. 
Premier Electric Heaters, Ltd. 
Quead, Ltd. 

Simplex Conduite, Ltd. 

Sullivan, H. W. 

W eleo Patents. 


India Rubber. 
India-Rubber, G.-P., & T. W. Co., Ltd. 


Instruments (Measuring). 
British Thomson- Houston Co., Lid. 
Edison Swan Electric Co., Ltd. 
Elliott Bros. 

Everett, Edgcumbe & Co., Ltd. 
Evershed & Vignoles, Ltd. 

Ferranti, Ltd. 

General Electric Co., Ltd. 
India-Rubber, G.-P. & T. W. Co., Ltd. 
Kelvin, Bottomley & Baird, Ltd. 

Moy, E. F., Ltd. 

Nalder Bros. & Thompson, Ltd. 
Record Electrical Co., Ltd. 

Walsall Electrical Co., Ltd. 

Weston Electrical Instrument Co., Ld. 
White Electrical Instrument Co. 


Insulating Material. 
British Thomson-Houston Co., Ltd, 
Clarke, H., & Co. 


(GCentinued on page xxxvi.) 


- Insulating Material —(cont.) 


Fleming, Birkby & Goodall, L4d. 
Hightensite, Ltd. 

Hobdell, Way & Co., Ltd. 
Holder-Harriden, Ltd. 

Improved Solidite Co., Lid. 
India-Rubber, G. - P., & T. W. Co., Led. 
Lang, Jules, & Bon. 

Litholite Insulators, Ltd. 

L.P.8. Electrical Co. 

MacLennan, John, & Co. 

Mice Manufacturing Co. 

Micanite and Insulators Co., Lid. 
Siemens Bros. & Co., Ltd. 

Spicer Bros., Ltd. 

Siluminite Insulator Co., Ltd. 

Swiss Insulating Works, Ltd. 

Twiss Eng. & Elec. Transmission, Led. 
Weidmann, H., Ltd. 


Insulating Paiut. 
Cuirass Products, Ltd. 


Insurance. 
Phoenix Fire Office. 


Ironclad Switchgear. 
Midland Electric Mfg. Co., Ltd. 


Ladders. 
Heathman, J. H. 


Lamp Holders. 
Edison Swan Electric Co., Ltd. 
Western Electric Co., Ltd. 


Lamps (Arc). 
Engineering & Arc Lamps, Ltd. 
General Electric Co., Ltd. 

“ Oliver-Pell'" Electric & Mfg. Co., Ld, 


Lamps (Carbon and M.F.). 
British теа нон Co., Ltd. 
Cryselco, Ltd. 

Drake & Gorham Wholesale, Lid. 
General UR do Ltd. 

Jackson, H. A., А 
Metropolitan-Vickers Elec. Co., Ltd. 
Pope’s Electric Lamp Co., Ltd. 
Siemens Bros. Dynamo Works, Led. 
Sloan Electrical Co., Ltd. 

“Z” Electric Lamp Mfg. Co., Ltd. 


Lathes. 
Churchill, C., & Co., Ltd. 


Lead Smelters. 
Pass & Son, Ltd. 


Lighting Sets. 
Ore. " En eering Co., Ltd. 


Lock Nuts. 
Vislok, Ltd. 


Lubricants. 
Wilcox, W. H., & Co., Lid. 


Machine Tools. 


Taylor & Challen, Ltd. 

Mercury Vapour Lamps. 
Westinghouse Cooper Hewitt Qo. ма. 
Mica. 

Birmingham Mica Co. 


Mica and Micanite Supplies, Lid. 
Mica Manufacturing Co. 
Micanite and Insulators Co., Ltd. 
Taylor and Petters, Ltd. 
Vandervelde, L. 

Wiggins, F., & Sons. 


Motors. 
Barlaw Engineering Co., Ltd. 
British Thomson- Houston Co., Lad. 
Brittain’s Electric Motor Co. 
Broadbent, T. W., Ltd. 
Brook, E., Ltd. 
Century Electric Co. 
Churton, T. Пош; & Co., Ltd, 
Crompton & Co., Ltd. 
Crypto Electrical Co. 
Electromotors, Ltd. 
Ellerd-Styles, W. 
Firth & Russell. 
General Electric Co., Ltd. 
Hall, J. P., & Co., Ltd. 
Higgs, Bros. 
Hogan & Wardrop. 
India-Rubber, G. P. & T. W. Co., 144. 
Ingleby & Co., Ltd. 
London Electric Stores. 
Mackie, W., & Co. 
McClure & Whitfield. 
Mather & Platt, Ltd. 
Mavor & Coulson, Ltd. 
New British Electric Supply Co., Lid. 
Parkinson, F. A., Ltd. 
Peebles (Bruce) & Co., Ltd. 
Rayner & Heald. 
Sandycroft, Ltd. 
Simplex Conduits, Ltd. 
Sun Electrical Co., Ltd. 
Veritys Ltd. 
Vickers, Ltd. 
Victoria Dynamo & Motor Co, 
Vidal Engineering Co, 
Wright Motors, Ltd. 


Motor Repairs. 
Rayner & Heald. 
Walters, Austin, & Воп, 


Motor Starters and Controllers, 


Bertram Thomas. 

Bray, Markham & Reiss, Ltd 
British Thomson-Houston Co., Litd. 
Electrical Apparatus Co., Ltd. 
Electro-Mechanical Brake Co., Lad. 
Ellison, George. 

Elliston, Evans & Jackson, Ltd, 
Geipel, Wm., & Co. 
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At the most critical point 
of the oven— the actual 
source of the heat, for it 
stands such temperatures as 
would easily perish other 
resistances. And remember 
that Chronic is always uni- 
form in quality and standard. 


Full particulars will be for- 
warded from— 


HENRY WIGGIN & GI? 


Head Office : 

55, George St., BIRMINGHAM. 
London Office : 

3, Staple Inn, Holborn W.C. 1. 


HALF-WATT FITTINGS 


SHIP, DOCK, STREET and WORKS LIGHTING. 


FITTED WITH 


“ANTI-BREAK” 


PATENT ANTI-VIBRATION DISCS. 


THESE DISCS EFFECTUALLY PREVENT BREAKAGE OF 
HALF-WATT LAMPS UNDER THE MOST SEVERE CON- 
DITIONS, AND FITTINGS WITH THESE AND HEXAGONAL 
LANTERNS ARE MOST EFFICIENT AND ECONOMICAL. VERULAM. 


Delivery from Stock. 


Full partioulars and prices upen applioatien te the manufaeturers : 


ENGINEERING & ARC LAMPS, LTD., 
SPHERE works, St. ALBANS. 


Telephone : 258. Telegrams : Voltasepn. 
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CLASSIFIED INDEX OF ADVERTISEMENTS .— (Continued from page xxxiv.) 


а з and Controllers, 


Name Plates. 
London Label Co. 
Reliance Engraving Co., Ltd. 


Oil. 
Anglo-Mexican Petroleum Co., Ltd. 
Dick, W. B., & Oo., Ltd. 


Oil Cans and Filters. 
Wells, A. C., & Co. 


Overhead Transmission Lines. 

Twiss & Elec. Transmission, Ltd. 
consõlidated with J. B. Saunders 
and Co., Ltd. 


Paint. 
@uirass Preducts, Ltd. 


Patent Agents. 
Goold, L. 
Raworth, J. E., & Moss. 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c. 
China Furniture Elec. Fittings Mfrs.’ 
Association. 
Macintyre, J., & Co., Ltd. 


Pumps. 
ale & Co, 
meter Engineering Co. 
Worthington-Simpson, Ltd. 


Recording Machines. 
Bailey, Sir W. H., & Co., Ltd. 


Resistance Wire. 
Alloy Co. 
Wiggin, H., & Lo. Lid. 


Rheostats. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Стевѕа!! Manufacturing Co. 
Mlectro-Mechanical Brake Co., Ltd. 
Igranic Electrio Co., Ltd. 
Isenthal & Co. 


Moy, E. F., Ltd. 
Walters, Austin, & Son. 
Zenith Manufacturing Co. 


MISCELLANEOUS ANNOUNCEMENTS, 


Scale Remover. 
Scrap Metal Buyers. 
Webster, A. 


‘Screws and Terminals. 
i 8 Воп, Ltd. ,„ 


Gilson, D., & ; 
L.P.8. Electrical Co. 
Moy, E. F., 


Soldering Material. 
Fluxite Limited. 


Stampings. 
Harris, A. E., & Co. 
Jenkins, R. 
Sankey, J., & Bons, Ltd. 
Turner Bros. 

Stokers. 
Bennis, E., & Co., Ltd. 


Superheaters. 
Gordon, James, & Co. 
Switch Cells. 
Croft Granite, Brick & Conorete Go. 


Switchboards. 


Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Ferguson, Pailin & Co. 

General Electric Co. Ltd. 

Holmes, J. H., & Co. 

Igranic Electric Co., Ltd. 
India-Rabber, G.-P. & T.W., Co., Ltd. 
Moy, E. F., Ltd. 

Veritys Ltd. 

Walsall Electrical Oo., Ltd. 


Switchgear. 
Whipp & Bourne, Ltd. 


Switches. 


Berry’s Electric, Ltd. 
Bertram Thomas. | 
British Thomson-Houston Co., Ltd. 
Cantie Switch Co., Ltd. 
Dorman & Smith, Lid. 
Edison Swan Electrio Oo., Ltd. 
Electric & General Works, Ltd. 
General Electric Co., Ltd, 
McGeoch, W., & Co., Ltd. 
Midland Electric Mfg. Co., Ltd. 
LANN 

perryn T . 
Tok Mfg. Co., Ltd. 
Veritys, Ltd. 


THE BATH OF HEALTH. 


The 


*€ GREVILLITE * 


Radiant 


Heat and Light Bath, No. 60, 


is rapidly becoming an essential adjunct to the well 
equipped bath room. The effect on the general health 
obtained by Radiant heat baths is not only hygienic 


but exceedingly stimulating. 


The ''Grevillite '' 


Bath 


possesses all the advantages of the Turkish bath without 
the bather having to inhale the foul fumes inseparable 
from the most perfectly designed Turkish bath. Radiant 
heat and light baths are regularly employed with the 
greatest success in such cases as gout, rheumatism, 
sciatica, obesity, nervous affections, and for all the many 


conditions arising from a deficient elimination. 


The bath 


acts directly on the sweat glands and so stimulates them 
as to compel elimination of waste products of the body. 


Every Military: Hospital throughout the Kingdom is 
now fitted with ite radiant heat. haths, which is a 
fall recegnition ef the results obtained. 


MEDICAL SUPPLY ASSOCIATION, Ltd. 


MANUFACTURERS, 
167/185, Gray’s Inn Road, LONDON, W.C. 1. 


The Largest X-Ray and Electro- Medical Showrooms in Great Britain. 


Highest Award for Electro-Medical Apparatus at the last International 
edical Congress. 


Tank and Girder Work. 
Braby, Fred., & Co. 


Tapes. 
L.P.8. Electrical Co. 
MacLennan, John, & Co. 


Telegraph Condensers. 
The Telegraph Condenser Co., Ltd. 


Telephones. 
British L.M. Ericason Mfg. Co., Ltd. 
General Electrie Co., Ltd. 
Gent & Oo., Lid. 
Graham, Alfred, & Co. 
Sterling Telephone & Electric Oo., Ld. 
Western Electrio Oo., Ltd. 


Time Switches. 
Geipel, Wm., & Co. 
Gent & Co., Lid. 


Tools, &c. 
Selson Enginee Oo. 
Taylor & Challen, А 
Wolf, 8., & Co., Ltd. 


Toois, Boiler Scaling. 


Gilman, Frank. 


Tramway Supplies. 
British Thomson-Houston Co., Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 


Transformers. 
British Electric Transformer Oo., Ltd. 
British Thomson- Houston Oo., Ltd. 
Бири & Sons, Ltd. 
Christian Bergh Electric Co., Ltd. 
Crypto Electrical Co. 
Ferranti, Ltd. 
Foster Engineering Co., Ltd. 


Tubular Sleeving. 
L.P.8. Electrical Co. 
McLennan, John, & Co. 


Tungsten. 
Tungsten Manufacturing Co. 


Turbines. 


Boving & Co., Ltd. 
British Thomson-Houston Co., Ltd. 


(Steam). 
Gilkes, Gilbert, & Co. (Water). 
Gordon, James, & Co. (Water). 
Parsons, C. A., T : 
Westinghouse Elec. International Co, 


Vacuum Cleaners. 
Simplex Cunduits, Ltd. 


Vacuum Pumps. 
Consolidated Pneumatic Tool Oo., Led. 


Varnishes, &c. 
Damard Co., Ltd. 
Jenson & Nicholson. 
Sterling Varnish Co. 
Ventilation. 
General Electric Co., Ltd. 


- Veritys, Ltd. 


Vulcanite. 
Carson, F. M 
Water Recorders. 
tt Lea Recorder Oo., Ltd. 
Gent & Co., Ltd. 
E a welding. ET 
1 & Engineering Ce. 
There Ltd. 
Wire (Covered). 
British Insulated & Helsby Cables, 


Ltd. 
calender Cable & Construction Co., 


td. 
British Thomson-Houston Со., 144. 
Concordia Electric Wire Co., Ltd. 
Connolly's (Blackley), Ltd, 
Genera! Electric Oo., Ltd. 


Glover, W. T., & Co., Ltd. 

Hooper's Telegraph K LR. Works, Ld. 
ooper's Telegrap A or А 

India Rubber, G.-P. & T. W.Oo., . 

Johnson & гаре, Ltd. 

Liverpool Electric Cable Oo., Ltd. 


London Blectric Wire Co., Ltd. 
L.P.8. Electrica! Co. 

Macintosh Cable Co., Ltd. 

Marshall & Plumtree, L4d. 
MoGeoch, W., & Co., Ltd. 

New Gutta- Percha Oo., Ltd, 
Saxonia Electrical Wire Co., Lid. 
8%. Helens Cable & Rubber Oo., Lad. 


Wire (Uncovered). 
Bonon, T., & Bons, Led. 


Smith, F., & Oo., Ltd. 
Smith, H. W., & Co., Ltd. 


X-Ray A tus, &. 
Oex-Cavendish Electrical бе, 
Medical Supply Association, Lad. 


Relating to Situations, Articles for Sale and 
Wanted, &c., appear on Sup. 17, &c. 


— 


This is an important consideration that your 
clients will realise as put forward in their interest 


if you suggest it to them. 


ERICSSON tele- 


phones are used in railway signal- boxes because 


they work year 


in and 


year out infallibly. 


This is another point of interest your clients 


will appreciate. 


ERICSSON telephones are easy ќо install 
because : rante A БИНЕН bog 
THE BRITISH 
Ce 4 L. M. ERICSSON 
©исввотэ MFG. Co., Ltd., 


Led the way in 1899. 
Set the standard to-day. 


Write for illustrated price list. 


5, Chancery Lane, W.C. 


Factory: 
BEESTON, NOTTS. 


qeeee0es00000040000000000000000000000000 


Telephones 


b fos clients don't want a tell- 
tale telephone, they want the 

ERICSSON intercommunication 
equipment which enables any number 
of conversations to be carried on 
simultaneously—none to be overheard. 


% 
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LUBRICANTS 


The question of proper lubria- 
tion is often the determinating 


factor in securing maximum 


RAE Y EI F f — . efficiency with low running cost 
rum = Dick's LL.O. Lubricants аге 
^ made for this standard and are 


ALT N exclusively used in many power 
stations where these conditions 
prevail. References are permitted 
and names will be supplied on 
request. 


WB. DICK & CO LTD 
90, FENCHURCH ST. 
LONDON. ЕСУ 


Telephone, AVENUE 7854 (2 Lined 
rms "DICOTTO, FEN LONDON” 


| THE REES ROTURBO M... Co, Lro. 


Head Office and Works : WO LVER HAM PTON, ENGLAND. 
— —— ELECTRICAL AND PUMPING ENGINEERS. 


STEAM INLET e 


We were among the ploneers of the elec- 
tricai industry in this country and have ever 
since speciallsed In D.C. machinery of the 
highest class. By our policy of continual 
Improvement and adaptation of designs to 
actual service requirements we are Іп a 
position to offer the right dynamo or motor 
for ever y service. 


Our illustration shows one of our D.C. 
machi es driving a Rees Roturbo Rotary 
Condenser. These are both made in our 
own shops and are tested together on our 
. test bed before despatch ensuring abso- 
z Um lute satisfaction In service. 

TET rere 329 — —— — 

Qty War TIE ” ey T: MN Vivien 7 "e Nd ; > 
A REES ROTURBO p.c. MOTOR DRIVING A 
REES ROTURBO RƏTARY JET CONDENSER. HASTINGS HOUSE, 

i NORFOLK STREET, 
| | STRAND, W.C. 


УУ Р РУР УУ bids 
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London Office ! 
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Telegrams: * Alternating, Derby.” 


SPECIALISTS RAYNER & HEALD, 
MANUFACTURE DUKE STREET, 
OF 
ALTERNATING DERBY. 
CURRENT 
MOTORS, 
SQUIRREL CAGE STANDARD PROTECTED 
SLIP nina PYOES. SQUIRREL CAGE TYPE 
, FOR 


INDUCTION MOTORS 


ALL PURPOSES. 


7 
; | 
7 al 


J 


С 


Cutting and preesing armature plates, pole pleces, dust 
covers, bearing frames, switchgear, turbine biades, lighting 
set details, lamps, insulators of composite material and 
other 


ELECTRICAL 


components where large quantities are reauired and where 
die pressed work із advantageous, Wherever possible 


ENGINEERS 


300 NOTCHING PRESS. 


This press accurately slots Armature Core Plates 
im a rapid and economical manner. Adjustment of 
saddle for different diameters of circles to be notched 
does not disturb the connections either of the dividing 
mech » locking slide, or automatio clutch control. 
T. & O., Ltd., have complete appliances for supplying 
customers with accurately cut dividing wheels, with 
any number of teeth, at a moderate cost to fit their 
: notching presses. 


are now designing electrical detalls for manufacture under 
presses in preference to casting and machining, as articles 
manufactured from rolled sheet metal are found to be 
more efficient weight for weight. and have the advantage 
of the origina! rolled metal surface undisturbed by any 
machining. 


TAYLOR & CHALLEN, Ltd., Enginoors, Dorwont Works, BIRMINGHAM. 


Telegrams : **Derwant." Birmingham. 
р чш 


CASH ENQUIRIES 


BUYERS 


SCRAP 
IRON, STEEL, 


ALSO 
TURNINGS, 
BORINGS. 

&c. 


A. WEBSTER. 


Great Western Railway Depol, 


LONDON. 
N AY 


p TELEPHONE 


SOLICITED. 


Telephones: Birmingham—876 Central; London—177 Enfield. 


CASH 


29m 2o Las 


ROYA Ls 


SCRAP 
COPPER,BRASS 
GUN-METAL. 


Pes EZITIININL 


сз 1›411 Е 


WILLESDEN 2378. pos 


KEY FIBRE CONDUIT ^» 


The KEY. ENGINEERING Co., Ltd., 


4, QUEEN VICTORIA STREET, LONDON, E.C. 4, 
and TRAFFORD PARK, MANCHESTER. 


TROUGHING. 


\ 
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High Efficiency 
Centrifugal & ‘Turbine Pumps 


For all heads up to 3000 Feet. 


Although our pumps are low in price they com- 
pare favourably in workmanship and material 
with any others on the market, whilst ther 
EFFICIENCY cannot be surpassed. 


Write for List No. 846. 


11, Tothill Street, Pulsometer Cn gineecing. C3. 1 Nine Elms Iron works, 


LONDON. S. W. I. READING. 


ATR 
E Cost: zd. per square yard. No renewals in 5 years. 3 
: ANTI-CORROSIVE, ACID RESISTING, = 
= INSULATING, STANDS 700° FHT. = 
= WRITE— = 
= . CUIRASS PRODUCTS, Ltd., 39, victoria St., S, W. I. 2 
= Makers о? the LIQUID ROOFINGS ‘hat make leaky roofs waterproo of. = 
— nnn nn tn 


'Phone—27145 PVTE. BOH. Ex. Telegrams—'' 8EACO." 
A.B.C., MARCONI and PRIVATE CODES. 


MANUFACTURERS. 


YPES. A.C. MOTORS 
TYPES: MOTORS —... 


Enoleced Ventilated. er Silip Ring. 


Pipe Ventilated. rares - Pu 


кше dh SWITCHGEAR 


mme LEEDS. „= 


FAN MOTORS. BOXES, Ete. 
1 to 150 B. H. P. 


ENCLOSED VENTILATED TYPE. WRITE FOR PARTIOULARS. 


Registered ** WIPHAN °° Trade Mark 


[WATERTIGHT PLUGS 
CABLE COUPLINGS. 


5 to 250 Amps. 500-volt Olroults 
| For Portable and Permanent installations, Field 


Plants, Motors, Mines, Shipyards & 3-phaee Work, 
Specia! Plugs for Ship Wiring and Docks. 


As used by H.M. War Office, L.C.C., Electrio Supply Companies, 


‘SIMMONDS BROS., Ltd. 


S I. d. 2. 
ЗЕЕ ы 6 and 8, NEWTON STREET, Hn HOLBO : 


60-amp. Cable Coupling. 


40. 


Angie Plug and Socket. 
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Write for chpy of List 
No. 16, which gives 
the complete range of 
Silvertown products. 


TH 
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Included in the wide variety of 
high-grade manufactures that you 
can get from Silvertown are the 
following: 


! Cables and Wires, 

Dynamos and Motors, 

| Telegraph & Testing Instruments, 
Batteries, Carbons, 

| Searchlight Projectors, 

! Insulating Tapes and 

| Jointing Materials, 

Ebonite Sheet, Rod, Tube, &c., 
Rubber Gloves for Electrical Work, 
| Belting, Hose, and other Rubber Goods. ' 
} 
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" 
The Silvertown Works cover seventeen acres. 
Nearly 5,000 Workpeople are employed. Е 
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THE INDIA RUBBER, GUTTA PERCHA AND 
TELEGRAPH WORKS CO. LTD. 


The Silvertown Company), 


HEAD OFFICE: 


ОКК : r 
106, Cannon Street, London, E.C. 4. Silvertown, London, E. 16. 


. TELEGRAMS : | | " 
INLAND: "Silvergray, Cannon, London. INLAND : " Graysilver. Silver. London. 
5 FOREIGN : " Graysilver. London. 


FOREIGN: Silvergray, London. ы 
Codes used: Marconi International А! and A. B. C. 5th Edition. 
BRANCHES: . 
HOME- Belfast. Birmingham, Bradford, Вашої, Cardif. Dublin, Glasgow. Liverpool. Londen 
Manchester, Neweastle-on- i yne, Portsmouth, Sbeffeld. — 
ABROAD—Adelaide, Buenos Ayres, Calcutta, Christchurch (N. Z). Durban. 
Melbourne. Sydney. 


JJ. Е 
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Printed by Wu. Cate, Lro., 147-150, Gt. Saffron Hill, E. C. 1, and Publisbed oy TAI EL rA KEVUEW, LTD., 4, Ludgate Hill, London, E. C. 4. 
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VERITYS E 


ENGINEERS, . 
WORKS: ASTON, BIRMINGHAM. 


COMBINED SWITCH AND STARTER. 


Specially sultable for mounting direct 
on machine tools, or where space 
Is limited. 

Pedestal Ammeters fitted on the top 
when required. 

Fuses can be elther Handle Pattern 
(as shown) or Home Office Bridge 
Pattern. 

Starter Covers: Either totally enciosed 
or radial slotted pattern. | 


Sizes: 1—10 H.P., 100—500 volts. 


LONDON: BIRMINGHAM: BRISTOL: MANCHESTER: NEWCASTLE-ON-TYNE: 


1$, King Street, Phosnix Chambers, 89. Hardman Street. Edinburgh Life Assurance Bulldinge. 
Covent Garden, W.C. 2 Colmore Row. Victoria Street. Deansgate. 21, Mosley Street. ы 
GLASGOW : LIVERPOOL : 
е 31, м sts, 
A. М. Waterloo Street Royal Liver Bulidings. 


| | \ 111 
ТҮ 
| i | 


TUCKER QUICK “МАКЕ” 
AND QUICK “BREAK” 
TUMBLER SWITCHES. 


Though of the same size and external appearance as the usual flat 
type of tumbler switch——————the range illustrated have, in addition 


to the usual quick break“ feature, a quick make“ action also. 


The movement is of extremely simple construction and a positive 
action is obtained in the initial opening and closing of the switch. 


The contacts are of special design and great flexibility. 


J. Н. TUCKER « Co., Lr». 


SWITCHES . . ACCESSORIES . . IRONCLAD GEAR . . SWITCHGEAR 


King's Road, Hay Mills, 


BIRMINGH A M. 


" M 
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О attain this envi- 
able position—to 
be at the bottom 

for low running costs 
and at the top for effici- 
ency—is the aim of 
every ambitious station 
engineer. The stations 
with the established 
reputations are those 
which have installed 
" Bennis" Machine 
Stokers and coal-hand- 
lng plant. The truth 
of our assertion can be 
easily tested. 


jus FE | 
ERES 


The Station with | 
the lowest costs— 


UR catalogue on 
“ Coal and Ash 


Plant " has been 


widely extolled in the 
Press. [f you are look- 
ing for ways and means 
of economising labour in 
power houses, you will 
find it in this book, 
which is packed with in- 
teresting information, 
figures, and photographs 
of actual installations. It 
will be sent gladly on 
request. Ask for Cata- 
logue F 724. 


Ed. Bennis &.Co. Ltd. 


Little Hulton, 
28 Victoria Street, Westminster, London, SW1 


Bolton ; 
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| T.R.S. | TOUGH RUBBER SHEATHED FLEXIBLE. 
FLEXIBLE. ~ ACID. OIL AND FOOL PROOF. 


In spite of 


6s GUARDIAN 99 “=. 


eminent 


SAFETY HAND LAMPS 


TO COMPLY WITH 
HOME OFFICE 
REGULATIONS. 


ADOPTED BY THE LEAD- Q 
ING ENGINEERING FIRMS, | 


See 2 eee ee 
= 


A feature of these 
Hand Lamps is 
their strong con- 
struction, the 
guards being 
made up of heavy gauge wire, 
4 | strongly galvanized after 
| Q making. The supporting strap ' 
@ on the ‘‘ Guardian" Lamps is 
6 held by fibre pegs, and bound 
by soldered non-rusting tinned 
wire. 


“GUARDIAN,” Type GI (as illustrated). 
Hand Lamp, complete with heavy Guard and Holder. S/S each. 
Hand Lamp, lete with h 
Type ©ЄӨЗ.Н and with Holder, ^] 15/6 es. 


Complete with Lampholder and 
Type G4. Reflector, Suitable for Inspec- 11/6 each. 
tion use. Diameter of Reflector, 7 in. 


Hospital and Inspection Hand Lamp, with Switch h. 
Type G3. Holder and 7-іп. Reflector > } 16/6 ес 


e 6 ээ B.O.T. Type. Light pattern 
, CHALLENGE for Domestic Service. 
Complete with Guard and Holder, 5/6 each, 


(Wards Goldsiona 


SALFORD 4 & MANCHESTER Ltd. 


| : SHIPYARDS, CORPORA- 
; No.104 : f/ /s & GOVERNMENT 
PIT ИЕ: DEPARTMENTS. 


FLEXIBLE suarr COUPLINGS. 


Specially designed for Exceptionally Severe Services. 


Ө. 


| Flexible. Is capable of 
| Resilient.  : storing energy 
Balanced and damping 
for out cyclic 

High Speeds. variations. 


“UNION” PATENT FLEXIBLE SHAFT . COUPLING. 


ELECTRO-METALS, LTD., 


| 
i 
I 
i 


Неза Office :— SHEFFIELD : 19, St. James Street. 
56, Kingsway, LONDON, W.C. 2. MANCHESTER: R. Millett, 30, Cross St. 
Gelephone : $ . - 6420 Holborn. 
Gelegrams: - "Processes Phone, London." Works: STOKE-ON-TRENT. 
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| JAMES HOWDEN & C°- I. 


G L A S G O WV. 


“ IMPULSE ” STEAM 


TURBINES 


of High, Low and Mixed 
Pressure, and Pass Out 
ypes, 
300 to 25,000 kwts. 


HIGH-SPEED 


STEAM ENGINES, 
5 to 2,500 B.H.P. 


—— ее —— 


y V VC NES КҮП Ме 
A yy Т Patentees and 
FDN | D» | Manufacturers of :— 


А ( 
С 


Howden’s Forced Draught. 
Wallsend-Howden Oil 
Burning System. 
Fans for Suction Draught, 
Ventilating, &c. 
Patent Combination 
Water - Tube Boilers. 


MANCHESTER CORPORATION ELECTRICITY WORKS. TOTAL KILOWATTS, 37,500. 


aware 25 
| || li 1 
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Owing to Government Departments absorbing the major part of our 
output, many, who for years had been in the habit of using only 
Foster Drawn Wire Lamps, had to make do with substitutes. 


Cp , Now that our output is av ailable for the usual Trade requirements, 
: we can supply you with Foster Drawn Wire Lamps of 


all sizes; not only One Watt" Lamps, but Half Watts " also. 


We can, in most cases, deliver from stock 


so please send your enquiry without delay. 
BRANCHES 


BIRMINGHAM, 


CARDIFF, FOSTER ENGINEERING C? a WIMBLEDON, LONDON. SW 19 
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Electric Vacuum Cleaners г 


61 & 62, Berners Street, London, W.1. 


(2860 Grams: , 
'Phones | 286 1 Museum. * Kathode, Ох. 


f- free UE 
Jener 


К фе ы ee „%% r 


up 
“ The 
| Арех.” "M x 
8 v... Enhance your | 
— | Reput at ion by supplying 
= Prices. 2 Vie Cleaners [ ee 
| Large Stocka, | А А of Proved Merit. ў The Econo. F 
= 2 | A Carefully Designed, | 
1 These two types 3 Solidly Constructed, ¥ 
forans Hone: | are Real Sellers Fully Guaranteed f O 
2 a - and are | Vacuum Cleaner. | 
| 50 Volts to | Fully Guaranteed. + 5010250 f 
= 250 Volts. 9 MAY WE SEND YOU PRICES? | — | 
| — 1 — 3 
Duncan Watson & Co. | | 
Electrical Engineers, | = = 
U Pleasure. 
: | О 
|| 
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BRUSHES 


OF 
EVERY DESCRIPTION 


FOR 


DYNANOS AND MOTORS. 


Manufactured only by the 


DELIVERY OF 
All-British Lamp Company, 


"s 
iy | АЙ STANDARD TYPES 
BY RETURN — 
-| [CRYSELCO, LIMITED, 


Kempston Works, 
BEDFORD. 


Telephone : 177 Bedford. 


Le Carbone, 
Coventry House, South Place, London, E.C.2. | Telegrams : “ Cryselco, Kempston.” 


Tel. No.: London Wall 6587 


ORIGINATORS o: CASCADE MOTOR 


INDUCTION TYPE 
For SINGLE SPEED 
WITHOUT SLIP-RINGS | 
CHARACTERISTICS EQUAL 
TO SLIP-RING MACHINES 
For TWO SPEEDS. 


For THREE or MORE SPEEDS. 


y 
ИХ. 


es » ff M | 
Mo A M ду 
UENIT. 
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SYNCHRONOUS TYPE 
SELF-STARTING AND 
_ SELF-SYNCHRONISING 
UNDER LOAD. 


SAN DYC ROF T uw: LIMITED. 


LONDON & CHESTER. 


4, BROAD STREET PLACE, E.C. 2. 


London Office — a . 
——— —— o. 
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Telephone : Telegrams : 
GERRARD 8887. “LOWTEMCAR, ’PHONE, LONDON.” 


Low TEMPERATURE CARBONISATION 


LIMITED 


14/16, Cockspur Street, London, S.W. 1 


VOR 


| 
КИИЗ 


| 
| 


ИИНЕНИН ЕАО ПШПШ ШШШ 


Capital - - - - 1,200,000 


MUM TULUM ШИШИ HERNAN 


(The Pioneers of the Low Temperature Carbonisation of Coal) 


ШЙ TAIT 


i 


| 


ATT 


We have expended over £1,000,000 in research and we are 


now prepared to Construct and Operate ‘Plants of any size 


| 
| 


for the Low Temperature Carbonisation of Coal. 


Complete recovery of all By-products. 


| Perfect Domestic Smokeless Fuel. 


More Oil per ton than any other known process. 


High Quality Gas at low cost. 
Sulphate of Ammonia. 


MITTS 


! 
| 


2. 
3. Double the usual yield of Pure Motor Spirit. 
4 
5 


| 


ШЇ 


ШИ 


Steam for generating Electricity can be raised more cheaply 


by the Gas from our process than by coal. 


ii 


| 
| 
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Full details sent on application 


Low Temperature Carbonisation Limited 


14/16, COCKSPUR. STREET, LONDON, S.W. 1 
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Т hermaglo 


TRADE MARK 


p 


THE FIRE YOU WILL 


GLOWING RED HOT 
BARS OF QUARTZ 
MAKE A ROOM COSY. 


EVENTUALLY BUY. 


The HEART of an Electric 
Fire is the Element. 


HAS YOUR FIRE A 
GOOD HEART ? 


Mechanically Stretched Bare 


Wires become an eyesore owing 


If not, you cannot expect it to 


to their monotonous repetition. live long. 


Why not try ‘THERMAGLO’? 


“THERMAGLO” FIRES The Fire with an Al HEART. 


ARE PLEASING 


TO THE EYE. Electrically and 
Mechanically Sound. 
PRICES : BRITISH 


Manufacture Throughout. 


£3 10s. to £7 10s. 


1500 to 3000 watts 
consumption. 


WITHOUT OUR TRADE MARK 
| SHOULD YOU REQUIRE Т. 
SEND YOUR ENQUIRIES TO :— 


Quain Electric Company, Limited, Brixton, S.W. 2. - J) 


| L4 WE CAN SUPPLY THESE FIRES | 


INSULATING MATERIALS 


ARE ALWAYS REQUIRED. 


We can always supply Insulating Materials * 
all purposes. 


RUBBER TAPE RUBBER SOLUTION 

BLACK TAPE RUBBER GLOVES > 
MICANITE SHEETS RUBBER MATS 

MICANITE TUBES BITUMEN TAPE 

FIBRE SHEETS OKONITE TAPE 

FIBRE TUBES CHATTERTONS COMPOUND 
PRESSPHAN ANTI-SULPHURIC ENAMEL 
EMPIRE TAPE SHELLAC VARNISH 
EMPIRE CLOTH COTTON TAPES 


DONOVAN & CO, 


47, Cornwall Street, Birmingham. 
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S. GILSONS make high-grade Screws & Terminals 


SS 
: in brass or steel turned from the solid rod. | 


Their new factory and TET mac 
1 vou good prices and pro mayer 


Send your inquiries to 


D. GILSON & CO. LT. WALTHAMSTOW 


E. 17 
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Do you install unprotected motors? 
—fuse a small 


Cee 


REPULSION START—INDUCTION 


SINGLE-PHASE MOTOR 


(1/10 to 1/4 H.P.) 


so as to protect 
it when carrying 
full load—and 
that fuse will 
usually be of 
ample capacity 


to enable it to 
successfully start 
full load. ł n.r. Motor Geared to an Air 


Manufactured enly «x 


CENTURY ELECTRIC COMPANY, 
19th Pine to Olive. Streets, St. Louis, Mo., U.S.A. 


` CENTURY" MOTORS 18 CARRIED IN LONDON BY- 
The Sole British Agente 


SWEDISH GENERAL ELECTRIC, LTD., 


5, CHANCERY LANE, W.C. 2. 
Sales Manager : R A. MARPLES: 
Telephone; Holborn 


A STOCK OF ' 


‚ Telegrams: ''Auntosyncro. Westoent. London.“ 


ELECTRIC: WELDING. 
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It took ЗОО minutes to drill and punch holes 
and to rivet this job. 

The same piece of work was done upon our 
Spot Welding Machines in 8 minutes, the 
power consumption being ‘61 kw. hours. 


Saving effected : 292 minutes labour 
and 150 rivets. 


Send us samples of your work and we will 
show you what we can save you. 


— e 


MARRYAT & PACE, 


28, Hatten Garden, LONDON, E. O. l. 


for 
ө 
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RESISTANCES 


Are guaranteed for 5 years 


They are Unbreakable, Jointless, 
Rustless, Rigid and Non-inductive, 
and give permanent satisfaction. 


Sole Makers: 


The Electro-Mechanical Brake 
West ши England. Co., Ltd., 


Scotian = McGregor & Co., 74, York St., Glasgow, 
Newcastlo-on-Tyne F ne Morley. Star Bigs., Northumberiand $t. 
8 - >» R. Haste Carr. Crown Point Road 
South Wales =- œ А M. Douglas, 102. 8t. Магу 8t.. Саган. 
australe - J. G. Gilbert Lodge, 109. Pitt ген. Sydney, 
ndia - 


- SA Roberts, F 4. Clive gt., Caicntta 
EB. 


EHE 


THE HOUSE 


METAL 


SUPPLIES 


of every description 


Steel, Copper, Brass in Sheets, Tubes, 
Rods, Wires, &c 
Ingot Metal, Aluminium, &c 
Engineers' Bright Bolts and Nuts 
Set Screws, and all turned parts of 
every description 


Enquiries Invited 


WILFRED ROGERS 
& CO, LTD. 
41, c— House, Ely Place, E.C.1. 


Telegrams: 
" Watewrol, Phone London” | 


des foy T lines). 
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British made in 
Rugby, England 


RAWLPLUES 


For FIXING SCREWS IN. PLASTER, BRICK, 
CONCRETE, MARBLE, SLATE, STONE, 
CEMENT, METAL, Etc. 


тре РИ 


РРР, 


y 2772 
KKK заема" 
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Section showing Rawiplug in position and the expan- 
sion of the plug against the side of the hole. 


R ellable and efficient. 


nyone can use them. 


lll hold over half-a-ton. 


ow cost. 


revents damage to walls. 


eaves no marks. 


nsightly Wood Blocks abolished. 


сус ог 5 р 


rips In Plaster. 


| S ave Time, Money and Labour. 
THE RAWLPLUG CO., 


Lenthall Place, Gloucester Road, London, S.W. 7. 


Lamp for 
Industr 


No. lamp can better fulfil the demands 
of industrial lighting than Mazda Half- 
Watt. Brilliant 
in effect, resem- 
bling daylight in 
quality, steady 
and unflickering, 
Mazda Half- 
Watt is unques- : HALK-WATT ТҮРЕ 


tionably the lamp 
for Works use. ELECTRIC LAMPS, 


The British Thomson-Houston Co., Ltd. 
77, Upper Thames Street, 
London, E.C.4. 


Lighting 
advice free. 


ILLUSTRATED PAMPHLET 


ON 
EXAMINATION OF MATERIALS 
BY X-RAYS. 


A full description of the methods ‘employed 
in the radiography of welded steel plates, 
thick and thin iron and aluminium castings, 
wooden structures, &o., with reproductions 
of radiographs showing the detection of 
small faulte. 

Reproduced from the American Maehinist, 


Post free from 
THE COX-CAVENDISH ELECTRICAL Co., Ltd. 


(Incorporating Harry W. Coz ё Co., Ltd., and The Cavendish Electrical Co., Ltd.), 
Twyford Abbey Works, Harlesden, London, N. W. 10. 


Eon 9628 nn 


For anything in 


MICA « MICANITE 


f— ——— 0 — 


send to the Manufacturers: 


THE BIRMINGHAM MICA CO., 


Ltd., 
South Road, Hockley, 
‘BIRMINGHAM. 


Telegrams: ‘Phone. 
1 "INSULATION, BIRMINGHAM," : 118 Модтивви. 
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Explanatory View showing 
the internal construction 
of the" Improved-way " 
LESCO Lampholder. 


FI 


4 
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is the distinguishing characteristic of the modern “improved 
way ?* 


, RD TRADE MARK ШШШ» 


i 


Lampholder 


(HOPE'S PROV. PATENTS) 


—a simplicity which makes fer highest Economy, because 
all the complicated and tedious fitting operations of the “old 
way " are entirely removed, substituted by the simple, safe 
and dependable "LESCO" way. Note its simphcity 
features :— 

Has &à single REVERSIBLE Shade Locking Ring 


OUTSIDE, which is rapidly and securely fixed in 
position by a single turn. 

No LOOSE Screwed Shade Rings to bother with, 
and no screw threads to get crossed and stripped. 
A REAL Cord Grip which needs no cutting away 
and will withstand a pull of 6O Ibs. 

Easily and quickly assembled, remarkably effi- 
cient, and saves 50% in wiring time. 

Makes a better and more reliable contact. 
Pressure is uniform and never varies. 


An ALL-BRITISH Product - manufactured through- 
gut ar ine Fluvent Electrical Works at Congleton, 
eshire. 


DELIVERIES FROM STOCK. 


Note carefully the illustrations at top—and then write for 


fuller details and prices. A sample LESCO holder will 
quickly convince you of its unrivalled merits. May we 
send one? 


LESCO LIMITED, 


LLOYD’S BANK BUILDINGS, 
KING STREET, MANCHESTER. 


London Office: Nathan & Allen, 25, Victoria St., S.W.1. 
Glasgow - - A.C. Borthwick, 149, St. Vincent St. 
Sheffield : Mylan & Smith (Engineers), Ltd., 10, East Parade. 


[December 26, 1910. 
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Fluvent (REGD. TRADE‘ MARK) TRADE: MARK 


IRONCLAD, THREE-PHASE AND 
DOUBLE-POLE FUSE BOXES 


constitute the Safest and most Economical system for HEAVY SHORT 
CIRCUITS because they are built throughout of Standard Units, in which 
all parts are easily renewable—will always clear circuit under the most severe 
short-circuit conditions— minimise the difficulty of spares—eliminate all heat- 
ing troubles, and are designed with all live parts exceptionally well shielded. 


FLUVENT Fuse Boxes comply in every respect with Home Office Regula- 
tions and are only half the weight and size of ordinary Fuse Boxes. 


Note the FLUVENT Fuse Features :— 


Very short break. Compact size. Watts loss less than one-fifth of that in other makes. 
Mass of metal volatilised on short circuit less than one- -thirtieth of that in any similar type 
of fuse. Fuse wire passing through small hole to contact prevents over-fusing. Blowing 
effect of tube tends to blow arc away from contacts instead of towards them. No portion 

of fuse wire is in direct contact with the china at any point. Lining of fuse chamber is 


indestructible and will withstand 3000 deg. Cent. 


Deliveries for Urgent Orders 


Fullest information and details gladly furnished on request. 
from 7 to 10 days if desired. 


PARMITER, HOPE & SUGDEN, Г: 
Electrical Works, MANCHESTER. 


Scotland: A. C. Borthwick, 149, St. Vincent St., Glasgow. 


Hulme 
7, Church St, Colmore Row, Birmingham. 


London Office: 25, Victoria Street, S.W.1. 
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THE CONSOLIDATED PNEUMATIC TOOL CO., LTD. 


PORTABLE ELECTRIC Tools а _ PORTABLE ELECTRIC DRILLS, 


FOR ALL PURPOSES. capacities */,,” to 2" in metal. 
* LITTLE GIANT' HEAVY DUTY AIR-COOLED 


ELECTRIC DRILLS 
and GRINDERS 


FOR 
PORTABLE DRILLING, REAMING, 
TUBE EXPANDING and GRINDING. 
W 23U NO for all CURRENTS and VOLTASES 


Designed to withstand the heavy 
overloads incidental to hard and 
continuous work without damage. 


MACHINES FOR 
Engineers, Shipbuilders, 
Iron Founders, Motor Car Builders, 
Motor Garages, Aeroplane Builders. 


PORTABLE ELECTRIC BLOWER, 


DIRECT AND ALTERNATING CURRENT. 


For cleaning the windings of Elec- 
trical Machinery and Switchgear. 


Size No. 2. 


Capacity : 
Steel, i^; wood, 1i". 


Write for Gatalogue No. 9E. 


HEAD OFFICES: 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1. 


London Showroom and Repair Works: 75, 75, 70 & 80, YORK STREET, Pw. near St. James's Park Station (Dist. R)y.). 
Teleg. Add.: ‘ Caulking,” Phone, London. Main Works: FRASERBURGH, SCOTLAND. Telep. No.: Gerrard 9215 (8 lines). 


BON -ACCORD 


CENTRIFUGAL PUMPS 


For Coal Washing, Circulating, &c. 


FLUXITE 
SIMPLIFIES 
! 


The Lusty Lung. with all his келе 
The praise is sung to friend Fluxite 


Electricians, Plumbers, Gasfitters and сом Metal Workers, 
all sing the Praises o 


FLUXITE 


as the paste flux that solders even dirty metals without clean- 
ing or corrosion, and joints lead without solder wie "d 
the use of a blow. lamp or blow-pipe. In short 


SIMPLIFIES SOLDERING 


and Supersedes Lead-Burningd. 


If desired some soldercan be filed intoa little Fluxite and the 
two applied together. Fluxite is a necessity in every tool-kit. 


YOU WANT SOME. 
Of Ironmongers and Oilshops, in Tins, 8d., 114 and 2/8. 


MADE BY FLUXITE LIMITED, BEVINGTON ST., BERMONDSEY, S.E. 


This is our Latest Design 
LOW LIFT and MEDIUM LIFT 


CENTRIFUGAL PUMP. 


It Embodies Several New Features, we 
shall be glad to have Your Enquiries. 


DRYSDALE & CO., LTD., Yoker, GLASGOW, W. 


Notice the 
BALL 
BEARINGS. 


DYNAMOS ano MOTORS. 
SWITCHBOARDS. 


MAKERS 


of the 


' HARTNELL "' 


GOVERNOR. 


VENTILATED D.C. MOTOR. | SQUIRREL-CAGE INDUCTION MOTOR. 


WILSON HARTNELL & CO., Lro., VOLT WORKS, LEEDS. 


London Office : 38, Victoria Street, Westminster, S.W. 


December 26, 1919. ] 
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О ALL OUR FRIENDS 

we extend our heartiest 
greetings for a real old-fashioned 
Christmas— laden with good 
cheer, good things and goodwill. 


It has not been possible, during 
the past five years, to enjoy 
such treats, hence our sincere 
wish that you one and all 
make up for lost time and cause 
this Yuletide to be memorable 
as a happy return to the ancient 
Sterling British method 
of celebrating Christmas. 


Sterling Telephone & Electric Co. L“ 


TELEPHONE HOUSE, ^ 


210-212, Tottenham Court Rd., London, W.1. 


And at 
DAGENHAM, NEWCASTLE 
AND CARDIFF 
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iili 


G. C. ваа Day | | 


uad 


To every contract undertaken by the G: E. C. 
is brought a long and varied experience of elec- 
trical work in all its phases. Standard tests, 
rigidly applied throughout the various stages of 
manufacture, ensure perfect results. G. E. C. 
Electrical Plant has gained an unrivalled repu- 
taton among power users throughout tbe world. 
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unn 


«Che unsurpassed manufacturing facilities of the 
Company's Works at Witton, near Birmingham, 
and its association with Fraser & Chalmers 
Engineering Works, Grith, Kent, enable complete 
contracts to Бе undertaken for Glectrical Plant 
(Lighting, Power and Traction). 


Estimates given on receipt of particulars. 


THE GENERAL ELECTRIC CO., 144. | 


Head Office: 67, Queen Victoria Street, London, E.C. 4. 


Engineering Works - Witton, near Birmingham 
Fraser & Chalmers Engineering Works, Erith, Kent. 
Branches throughout the United Kingdom, and in all the principal markets of the world. 
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Fraser & Chalmers were the pioneers of High- 
speed Steam Turbines. HH TRE ME UNS 
F. & C. Steam Turbines аге all of the Rateau [dds ALAS WA N 
type, and are adaptable to any steam supply. | | е5 ма M 
NN 
HIGH, LOW, MIXED, BACK- N 
J 
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PRESSURE & & PASS. OUT TYPES. 


pre ім fx W. to 30 ки yt 
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TURBO- BLOWERS. “TURBO. -COMPRESSORS. 
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SPECIAL NOTICE. 


— 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 
PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC. 


Latest Time 5 p.m. WEDNESDAY. 


€, New Copy 


| Not 


ELECTRICAL 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling Street, London, E.C. 


16, Albert Square. 26, Collingwood Street. 
Manchester. Newcastle-on-Tyne. 


SITUATIONS VACANT. 
Latest time for receiving, 5 p.m. Wednesday. 


— ———=— —— — a e — ¼ — — ii — — 


If letters are not to be delivered to certain firms or individuals 
(if Клоп), instructions to that effect should be sent to the 
Manager of the ELECTRICAL REVIEW who will do his best 


to carry out such instructions. Letters of applicants cannot 
in such cases be returned to them, nor can the names of 
Advertisers using a number in any way be disclosed. 


Original Testimonials should never he sent. 


ASSISTANT TELEGRAPH ENGINEER. 


SSISTANT TELEGRAPH ENGINEER required for the 
Government Posts and Telegraphs Department, Federated 
Maiay States, for three years’ service, with possible permanency. 
Salary &300— 415—440 per annum, with a duty allowance of 
£75 per annum, and a war bonus of 30° on salary. Free passages. 
Candidates age 24 to 30, preferably single, who must possess а 
thorough technical knowledge and good: practical experience of all 
systems of telegraphy, line construction and maintenance, including 
surveying and estimating for new lines, laying, maintaining and 
testing all classes of telegraph and telephone cables, and installing 
and maintaining magneto lamp-signalling and common battery 
telephone exchange systems, should apply at once (by letter), giving 
brief details of age and experience to the CROWN AGENTS FOR THE 

COLONIES, 4, Millbank, London, S. W. 1, quoting MiF.M.S. 9448. 
7984 


COUNTY BOROUGH OF PORTSMOUTH. 


Flectricity Supply Department. 

A Os are invited for the position of Charge 
. Engineer. Salary 4110 (rising to 4130 by two annual 
Increments), plus Ж) per cent., and £90. Applicants should 
be capable of taking control of men, and be familiar with 
Boiler-house supervision and the running of Turbo Alterna- 
tors. Applications. endorsed “ Charge Engineer.“ stating 
age, and giving particulars of technical training and experi— 
uU reach the undersigned. not later than JANUARY 
ob 


| B. HANDLEY, A.M.L E. E. 
Electricity Works, 
Gunwharf Road, Portsmouth. 


WANTED FOR NORTHAMPTON AND WELLINGBOROUGH. 


WO CABLE JOINTERS. Used to services and all classes 
imd of low. tension mains work.—Apply, giving age, experience, 
eg 
мап — Electrio Light & Power Ca., ntd., 25, Bridge Street, 
i 7859 


and Alterations to Existing Trade Advertisements 


(with Blocks) should reach here 
later than FRIDAY. 
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SITUATIONS VACANT.— (% /in nell. 


SUNDERLAND CORPORATION ELECTRICITY DEPARTMENT. 


Meter-Room Superiatendent. 


ETER ROOM SUPERINTENDENT wanted. Appli- 
cants must be competent to undertake the mainten- 
ance, testing, and calibration of all electrical instruments in 
use on an E.H.T. 3-phase, and L. T., D.C. system; the testing 
of consumers’ installations dealing with queries relating to 
consumers' accounts, and to keep all records relating to the 
above. Salarv at the rate of £156 per annum, plus 2) per 
cent., plus £90, total £277 per annum. 

Applications, stating age, present post, details of training 
and experience, and enclosing copies of testimonials, to reach 
the undersigned not later than DECEMBER 24th, 1919. 

A. 5. BLACKMAN. 
Borough Electrical Engineer. 
Dunning Street, 
Sunderland. 
December 10th, 1919. 


7875 


THE UNIVERSITY OF SHEFFIELD. 


Faculty of Bagineering. 


PPLICATIONS are invited for the post of ASSISTANT 
LECTURER AND DEMONSTRATOR IN ELECTRICAL ENGINEER- 
ING. Salary £300 per annum, including evening work. Can- 
didates should be Graduates of a British University. 
Applications, stating particulars of training and experience, 
accompanied by three testimonials, and giving the names of 
three referees, should be received not later than JANUARY 5th 
next, addressed to the Dean of the Faculty of Engienering, 
the University, Sheffield. 
W. М. GIBBONS, 


Registrar. 
1975 


PLUMBER-JOINTER. 


LUMBER-JOINTER required by large Electricity Supply 


Undertaking in East London. Only those with experi- 
ence of lead-covered paper-insulated underground cables need 
apply. Preference will be piven to man used to 2- or 3-phase 
н.т. and L.T. feeders. Standard Trade Union wages paid. 

Apply ENGINEER AND MANGER, M, Romford Road, Strat- 


ford, E. 15. TOKS 
ASSISTANT WANTED. 
ANTED. Assistant for small Generating Station. Must 


have had previous experience of D.C. thru ire svs- 

tem with batteries, and preferably knowledge of Diesel 
engines. 

Applications, containing full particulars of experience, 

copies of references, and wages required, should be sent to 

ELECTRICAL ENGINEER, Town Hall, Sale. 7967 


ENGINEER-IN-CHARGE. 


NGINEER-IN-CHARGE wanted for Generating Station in 
Midlands. Applicant must have had experience with 
E. T. H., 3-phase turbo-alternators, water-tube boilers, and p.c. 
3 wire. Commencing salary £4 per week. 
Apply, giving full particulars of past experience, stating age, 
whether married or single, with copies of experience, to 7960, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London, E.C. 4. 


(Continued on nemi. pego.) 
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SITUATIONS VACANT.— Coalinued. 


LONDON COUNTY COUNOIL. 


T HERE is a vacancy at the L.C.C. school of Engineering 

and Navigation, High Street, Poplar, E., for a whole- 
time Teacher of Electrical Engineering and Physics for the 
Day Technical School and the Evening Classes. Experience 
in practical engineering, laboratory work and class teaching 
is desirable. The candidate selected will be required to take 
up his duties after Easter, 1920. | 

Commencing salary £295 to £315 a year according to quali- 
fications and experience, rising by yearly increments of £15 
to £330, thence by £10 increments to £440 a year. 

Preference will be given to those persons who have served 
or attempted to serve with His Majesty’s Forces. 

Application forms may be obtained from the Education 
Officer (T.1), Education Offices, Victoria Embankment, 
W.C.2 (stamped, addressed foolscap envelope necessary). 
Forms must be returned by 11 a.m., January 12th, 1920. Can- 
vassing disqualifies. 

JAMES BIRD. 
Clerk of the London County Council. 
December 19th, 1919. 79 


DONCASTER CORPORATION ELECTRICITY DEPARTMENT. 


PPLICATIONS are invited for the position of Chief Clerk. 
Applicants must have a sound knowledge of book-keeping, 
and be competent to analyse and to tabulate accurately Works 
Costs. 
Commencing salary at the rate of £200 per annum (inclusive). 
Applications, stating age, present post, and setting out concisely 
particulars of training and experience, and enclosing copies of 
testimonials, to reach the undersigned not later than FRIDAY, 
JANUARY 9th, 1920, endorsed Chief Clerk." 
S. R. WINDLE, 
Borough Electrical Engineer. 
Grey Friars Road, 
Doncaster, 


December 23rd, 1919. 8020 


THREE SHIFT ENGINEERS. 


ANTED, to take charge of the running plant in a Liverpool 
factory and to undertake any small repairs when necessary. 
Applicants will require to have mechanical, boiler-house and 
electrical experience and be accustomed to the control of men. 
The salary will commence at £260 per annum, rising by £10 
yearly to £300. 
Particulars of experience and age to be forwarded, not later than 
16th JANUARY, to— 
8019, ELECTRICAL REVIEW. 
4, Ludgate Hill, London, E.C. 4. 


HARGE ENGINEER wanted, with experience in a modern 

E. H. T. power station of 5000. KW. capacity. Must have had 

experience with Westinghouse-Fraser & Chalmers turbo-alternators. 

Man with steel works experience preferred. Salary £5 per week of 
47 hours. 

Apply, giving full particulars of training and experience, to 

LEYLAND MOTORS, LTD., Leyland, Lancashire. 1008 


CABLE JOINTER. 


ABLE JOINTER required for North-East Municipal Station. 
Must have experience in the laying and jointing of three- 
core armoured and lead-covered cable and the laying of services. 
Wages, including all bonuses to date, & 4 88. 4d. 
Applications, giving full particulars, to 8005, ELECTRICAL 
REVIEW, 4. Ludgate Hill, London. 


PLUMBER-JOINTER. 


LUMBER-JOINTER required for Corporation in Scotland, 
accustomed to E.H.T. and L.T. paper-insulated cables. 


Write, stating experience and wages required, to— 
7992, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, E.C. 1. 


CABLE JOINTER. 


ANTED, Cable Jointer.—Municipal Electrical Department, 

near Manchester, requires good man used to plumbed 

joints. Wages £4 7s. 3d. (47 hours).—Address, giving full parti- 
calara, to— : 


8022, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London, E.C.4. 
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SITUATIONS VACANT.— Continued. 


BOROUGH OF NUNEATON. 


PPLICATIONS are invited for position of Meter Tester. Must 

be experienced in the repair and calibration of C. and H., and 
Ferranti ordinary and prepayment Meters.—App'y, stating wages 
required, and when at liberty to commence, to the Borough Electrical 
Engineer, Electricity Works, Nuneaton. 8021 


ELECTRICAL POWER ENGINEERS” ASSOCIATION. 


Yorkshire Blectric Power Co., Stalybridge, Hyde, Mossley 
and Dukinfield Tramways and Blectricity Board. 


LL ENGINEERS, before accepting any position on the Staffs 
of either of the above undertakings, are recommended to 
communicate with the undersigned. 


W. ARTHUR JONES, 
65-66, Chancery Lane, General Secretary, 


London, W.C. 2. 6666 


Sheap prepaid Advertisements are inserted under this heading at the rate 
af One Penny Per Word (minimum 18.) Three Consecutive Insertions for 
пе price of two, If ordered and prepaid with first insertion. 

Вох Number and ELECTRICAL REVIEW address count as seven words. 


PPRENTICE Wanted, Electrical Engineers, London. Good 
training and prospects.—879, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


RMATURE Winders, used to D.C. work, wanted in London 

works; Winders used to А.С. work also required. Good 

wages and permanent position for first-class men.—5828, ELEO- 
TBICAL REVIEW, 4, Ludgate Hill, London. 


RMATURE Winders wanted, first-class men. Full rate and 
piecework.—Rees Roturbo Manufacturing Co., Ltd., Wolver- 
hampton. 7879 


AC T Engineer required by small Supply Co.: good elec- 

trical and mechanical experience (preferably gas engines) 
essential —Apply.stating experience and sala:y required, to 1002, 
ELECTRICAL REVIEW, Ludgate Hill, London. 


— 


SSISTANT for electrical and heating engineers’ stores with 
knowledge of electrical accessories and steam and hot water 
fittings. State age. experience, references, salary.— Е. Webb and 
Son, Electrical and Heating Engineers, Leicester. 1010 


ONTROL-Room Attendant wanted for EH.T. power house. 

Three-phase experience essential. Inclusive salary, £4 158. 

per week of seven 8-hour shifts.— 7788, ELECTRICAL REVIEW 
4, Ludgate Hill, London. 


RAUGHTSMAN for A.C. winding drawings and diagrams.— 
Write, stating qualifications, age and salary required, to 
Electrical D.O., The B.T.H. Co., Ltd., Rugby. 8002 


RAUGHTSMAN wanted :—(a) for the design and detail of 
rolling stock for electric and light railways and the like, 
preferably with workshop experience; (+) for the design and 
detail of control gear and wiring for electric rolling stock: and 
(c) for the layout and arrangement of engineering workshop plant, 
machinery, tool and general stores, &c.— Write, stating age, ex- 
perience and salary required to Box No. 40, Anderson's Advertising 
Agenoy, 14, King William Street, Strand. 8012 


RAUGHTSMAN wanted for switchgear design. State age, 
experience, salary.— 7981, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


RAUGHTSMEN.—An electrical manufacturing firm in Man- 

chester district are in need of a few Electrical Draughts- 

men, preferably with experience of the design of oil switches, 

circuit breakers and other types of switchgear apparatus. Fully 

qualified men only should apply. Permanencies.—Full particulars 
to 7583, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


— 


RAUGHTSMEN.—Wanted, by firm in Manchester district, 
Mechanical Draughtsmen for electrical department. Ex- 
perience of transformer work an advantage. Permanencies.—State 
age, details of previous experience and salary required, to 7775, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. - 


(Continued on net page.) 
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SITUATIONS VACANT.— Continued. 


LECTRICAL contractors have vacanoy for Assistant Branch 
Manager, near London. Previous experience on country 
house work essential. Salary £250, commission and motor-cycle 
allowance. — Full particulars of experience, age and copies of 
references, to 8023, ELECTBICAL REVIEW, 4, Ludgate Hill, London. 
Ex-service man preferred. 


LECTRICAL Engineer required by a manufacturing firm in 

the East of Scotland. Applicant to have technical and 
practical experience of А.С. and D.C. generators and motors and 
general plant maintenance. State age, experience and salary 
required. and earliest date when free. Applications will be treated 
in confidence.—Apply Box 686, Roberteon & Soott, Advertising 
Agents, Edinburgh. 7983 


— 


LECTRICAL Engineer wanted by London firm to design and 

superintend electrical manufacture of D.C. Generators, three 

KW. and up, for direct coupling; also later D.C. and А.С. Motors. 

State experience and salary required, when available. — 8015, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL WIREMEN, wanted immediately for screwed 
tubing and general work. Must be men with first-class 
experience. Rate (inclusive) 1s. 11d. per hour. State experience, 
age, &c.— The Warrington Electrical Co, Ltd., 82, Sankey Street, 
Warrington. 7970 


NGINEEB required for supervision of telephone duct and 

cable contracts in the provinces. Salary £4 per week and 

allowance. State qualifications and experience.—7980, ELECTRICAL 
REVIEW, 4, Ladgate Hill, London. 


XPERIENCED Sales Engineer. Electrical Manufacturers 
want an experienced Sales Engineer to take charge at home 
of export sales work. An attractive and important position re- 
quiring the combination of sound commercial and technical experi- 
enoe. Applicants must be capable of taking entire charge of 
office staff and dealing with complete tenders. Applications must 
state age, salary desired and particulars of candidate's education, 
including technical training and commercial experience.—7951, 
BLBEOTRICAL REVIEW, Ludgate Hill, London. 


REMAN Armature Winder required, with up-to-date experi- 

ence in D.C. winding; also several Armature Winders re- 
quired, experienced in winding D.C. motors up to 10 н P.—Reply, 
stating experience, to 7972, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


OREMAN Required for Light Engineering Mechine Shop in 
London, must thoroughly understand how to keep machines, 
capstane, presses, and tools in first rate order, and get maximum 
output. No application will be considered unless it states age. full 
details of training, and experience, inoluding names of past 
employers. dates of joining and leaving, and salary SEDE — 
859, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LASSBLOWERS required, used to electric lamp making, for 

South- West district of London ; high wages paid and bonus. 

—Apply by letter, giving full particulars, to 7945, ELEOTRIOAL 
‚ 4, Ludgate Hill, London. 


OOD opening for experienced Female Armature Winder as 

Chief Assistant in West London winding room engaged on 

small Ac. and D.C. motors.— Reply, stating experience in detail and 

pen required, to 8003, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


OOD Wiremen and Charge Hands wanted immediately, used 

to oountry house work.—Apply, stating wages required 

and giving full particulars of experience, to Edwards & Armstrong, 
Ltd, Cainscroas, Stroud. 1192 


NSTRUMENT Maker required for telephone inspection, having 
good knowledge of all classes of telephones, bells, &c. Good 
permavent position for suitable man.— Write, giving fullest details, 
to I., Box 266, Sell's ес Offices, Fleet Street, E.C. 4. 999 


— — 


UNIOR Assistant ашы for London office of H.T. апа L.T. 

switchgear specialists. Drawing office and estimating experi- 
ence necessary. Good prospects. Write Ferguson, Pailin, Ltd., 
37, Norfolk Street, Strand, W.C. 2. 1004 


T: ARK County Council — Second Cable Jointer required, 
accustomed jointing two and three-oore armoured cables, 
and experienced in connecting services and meters. Wages 85s. 3d, 
47-hour week, inclosive of all awards.—Apply by letter, atating 
age and experience, and enclosing copies two recent testimonials, to 
The Resident Engineer, Electricity and Destructor Works, Bothwell 
Street, Cambuslang, N.B. 1017 


SITUATIONS VACANT.— Continued. 


\ ECHANICAL Inspector required. Опе used toall kinds of 

prees work for telephone and electrical apparatus.— Write, 
giving fullest details, to M., Box 266, Sell's Advertising Offices. 
Fleet Street, Е.С. 4. 1000 


EQUIRED at once, first-class Wireman, standard rate.—Apply 
Secretary, Dulverton Electric Lighting Co., Dulverton, 
Somerset. 7882 


MIFT Engineer wanted for power house of large factory, must 

be fully oonversant with the operation of steam turbines, 

reciprocating engines and 3-phase generating plant. Eight-hour 

shifts. Permanency to suitable man.—Reply, giving full par- 

ticulars of age and experience, to 7850, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


HIFT Engineer (Working) for private power station, London. 
One with experience of refrigeration preferred. Salary £4 2s 
рег week.— 8016, ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


TOREKEEPER required, with experience in electric motor and 

fitting stores. Should be well up in modern storekeeping 

systems.—Reply, stating experience and salary required, to 7973, 
ELREOTRIOAL ; 4, Ludgate Hill, London. 


WITCHBOARD Attendant required, wage to start £2 15e. 6d. 
(inclusive of all bonuses), per week, averaging 48 hours.— 
Apply, stating age and erperienoe, with references, and when 
duties can be commenced, to The Manager, Corporation Electricity 
Works, Gordon Road, Winchester. 9R4 


EST Room Assistant required for best electrical instrument 
work. One with experience of suspending and testing 
sensitive galvanometers preferred.—Apply, stating experience. age 
and ме required, 7855, ELECTRICAL REVIEW, 4, Ludgate Hill, 
Lon on 


ESTER required l experienced in testing mall D.O. 
motors up to 10 H.. — Reply. stating experience and salary 
required, to 7971, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


RANSFORMER Designer required at once, good salary and 
permanent position to right man.—Apply, giving particulars 

of design, experience, &c., to Ferranti, Limited, Hollinwood, Lanos. 
7772 


RAVELLER wanted for South Wales for wholesale electrical 
accessories. Apply by letter, stating age, experience, salary. 

&^. Only live men need apply.—Simpson, Baker & Co., Tramways 
Centre, Bristol. 1018 


ANTED, an Electrical Assistant in oonsulting engineer's 

office. Must be two or three years out of apprenticeship or 

pupilage and well educated ; experienoe in modern power schemes 

and mill and factory lighting essential. Excellent prospects for 

suitable man —Apply, in confidence, to 1016, ELECTRICAL REVIEW, 
4, Ludger Hill, London. 


АКТЕР, several Armature Winders, used to A. 0. and D.C. work; 
Standard rate paid, plus 1247. None but first-class men 
need apply.—6780, ELBOTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, the services of a capable Catalogue Compiler ; one 

used to the setting up of Electrical Catelogues dealing with 

all kinds of electrical material. Replies should be accompanied 

with examples of work, and full details as to career, salary required, 

and when at liberty.—7843, ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
London. 


ANTED, the services of a capable Chief Assistant, to act as 

deputy to Sales Manager. Applicant must have experienoe 

in organisation and the control of staff.— Write, giving outline of 

career and salary required, to 7844, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


IREMAN wanted, for worke and house installations ; used 
to all systems. Permanency to a good man.— heel, 32, 
Montrose Avenue, Kilburn, N.W. 6. 894 


NES Laboratory Assistant required in the electrical depart- 

ment of the Borough Polytechnic Institute, Borough Road, 
S.E. 1. Must be capable of looking after apparatus and doing 
simple repairs.— Apply by letter, stating age, experience and 
weekly wage required, 7997, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 
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. APPOINTMENT FILLED. 


A DVERTISER, Box 7491, thanks applicants, and begs to state 
that a suitable candidate has been chosen and communicated 


with. 7987 


SITUATIONS WANTED. 


Жер prepaid Advertisements are inserted under thie heading зз wbs rate 
of One Penny Per Word (minimutn 18). Three Consecutive Ansertions for 
Узе price of two, if ordered and prepaid with first insertion. 

Sox Nuraber and ELECTRICAL Review address count as seven words, 


M. I. E. E. (29) desires post. Good technical training and ex- 
| perience in lamp works. Accustomed to handling girl 
labour.—911. ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


DVERTISER (age 19), requircs training under Government 

scheme, any branch electrical engineering. | Knowledge 
incandescent lighting, dynamos, &c. Go anywhere, willing, 
reliable, good education, excell. ut. referencea.— Priest, 111, Francis 
Avenue, Southsea. 886 


n — — = E = =з =~ — xu a 


DVERTISER desires to place his son (age 16) as an apprentice. 
with a good firm of electrical engineers.—A. Burr, 50, 
Mildmay Road. Bootle, Liverpool. 937 


DVERTISER, ex-R.E. оћсет, single, 33 years of age, physically 

fit, public school, desires appointment in this country. 13 
years engineering experience before the war; A. M. I. E. E. Held 
responsible position for seven years in India (assistant manager) 
but resigned to come home to join the Army. Not desirous going 
abroad. Accustomed to interviewing, estimating and corres- 


pondence. Interview solicited. — 829, ELEOTRIOAL REVIEW, 4, 
Ludgate Hill, London. 


A SSISTANT Estimator. Situation wanted by keen and ambitious 

young man with e'ectrical engineering or contracting firm. 
Practical experience with power, lighting and generating installa- 
tions, good knowledge of A.c. and D.c. theory, used to technical 
correspondence and some knowledge of machine drawing. Nominal 
salary to commence.— 971, ELEOTRIOAL REVIEW, 4, Ludgate Hill, 
London. 


UYER (30) desires a change ; 12 years’ first-class commercial 
and technical experience; highest references.—847, ELEC- 
TRICAL REVIEW, 4, Ludyate Hill, London. 
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HARGE Engineer at liberty, central, sub-station, mercantile 
marine, naval experience, first-class certificate, seeks Shift or 


Assistant Maintenance appointment.—853, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


— m — ——— 


OMMERCIAL Assistant (30) seeke position in purchasing ог 
sales department : thorourh knowledge of electrical supplies, 
12 years’ experience, contractors and factors, accustomed purchasing 
and sales quoting, ordering, costs, correspondence. &c. ; excellent 
referenceg.—5;5, BLEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


ISTRICT Engineer or Sub-Station Attendant, just demobilised, 
seeks situation, two years’ D.C. experience, five years A.C., 

E.H.T. and H. T. sub-stations. age 25. South-Western or Southern 

counties preferred.—L. G. Footner, Burley, Brockenhurst, Hants. 


952 

Ino ‘TRICAL Apparatus Designer seeks position as Chief 

Draughtsman or Checker on the manufacturing side: eight 

years workshop and 12 years’ drawing office experience on appara- 

tus, including three years jig and tool drawing office experience 

for production of telephone parta, &c., honours City and Guilds of 

London. diploma for telephony, three yeara chief draughtsman and 

technical expert. — 860, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


— — 


LECTRICAL Engineer. B Sc., A. C. G. I.. A. M. I. E. E.. 11 years’ 

experience design. manufacture and testing awitchgear and 
plant. consulting and inspecting, desires post. — 828, ELECTRICAL 
REVIEW, 4, Ludgate Ilill, London. 


—— 6 СЕЕ — 
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*LECTRICAL Engineer. with large continental experience, 15 
Fears cable works, expert salesman, at present representing 
Baush firm on the continent, desires change, either at home or 
abroad : good linguist and first-rate commercial ex perience.— 968, 
ELECTRICAL Rkvikw, 4, Ludgate Hill, London. 


D LECTRICAL Envine r COP sears) веска any position of trust; 
D 15 veara workshop experience in all claeges ot awitch and 
contro! gear and &witehboarda ; energetic, keen and ambitious, of 
good appearance, and sound education, ccuid produce excellent 
references of my character and general behavour: Lor. don district, 
or would trave!.— lt. B., 76, Scu h Ealing Koad, Ealing. W. 5. 9 } 


PLECTRICAL Engineer (31 yeara) seeks situation ва Foreman; 
]^ yeara’ practical experience all classes switch and control 

gear. Capable of handling men. Not afraid of work, Disengaged. 
London district.—R. B., 70, South Ealing Road, Ealing, W.6, 880 
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SITUATIONS WANTED.—Continned. 


LECTRICAL Engineer (35), married, just demobilised, 14 
years practical and technical experience, requires respon- 

sible position, home or abroad, erecting, testing, construction D.C, 
switchgear machinery, including turbo-yenerators, &c.—-^5, Crom- 
well Avenue, Highgate, London. 909 


LECTRICIAN Assistant requires situation, London preferred. 
C. Burston, 8, Mendip Houses, Globe Road. Bethnal Green, 
1012 


LECTRICIAN, 28 (married), experience covers erection and 
maintenance steam and oil-driven plants. Late superin- 
tendent electrical and mechanical works, Bannu, India, 24 years; 
excellent references. Post in power house or private generating 
station, London or South preferred.— Address Tarry, The Cross, 
Ticehurst, Sussex. 890 


LECTRICIAN (23) requires situation, 10 years’ experience in 
D.C. and А.С. power and lighting. — 885, KLEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


NGINEER, with many years’ practical experience in country- 

house plant is desirous of getting occasional or part-time 

employment: testing, inspecting and reporting trom London.— 
891, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


NGINEER- Electrician (39), thoroughly experienced А.С, and 

р C. erection and maintenance of estate and factory installu- 

tions and water supply, seeks responsible post, at present foreman. 
—W. G., 49, Rosedale Road, Forest Gate, E. 7. 867 


X-OFFICERS' Employment Bureau. À voluntary organisation 

for helping the returned fighting men. Employers are asked 

to send details of vacancies to the X. M. Buro,“ Dashwood House, 
E.C. 2. Selected lists of young ex-officers with good records and 
high educational qualifications promptly supplied. 1230 


OREMAN Assembly Shop, 20 years’ experience of instruments, 
small fittings, and electrical apparatus. London distnot.— 
950, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


.C.8. Student desires post with electrical contractor.  First-claas 
sho vroom, office and practical experience; excellent references. 
—966, ELECTRICAL Rx Vw, 4, Ludgate Hill, London. 


JU IOR Draughtsman requires position in electrical drawing 
office, ive years’ experience, detailing and assembling Age 
20 years.—7, Trelawney Road, Hackney, E. 9. 933 
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M^E disengaged ; used to heavy screwed tube work and 
A assisting, &c.—Fawcett, 32, Claremont Square, N. 1. 872 


ATE-Wireman, experienced, requires situation.—874, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


— — —— — —y— — .—-— — — 


ELEPHONE Maintenarce and Construction Engineer; inter- 
communication systems speciality; free in Januar y.—928, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


2 — — — - 


URBINE Driver requires situation. Good references. Central 


station and power-house experience. — 825, ELECTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


ANTED, post as Storekeeper or like position, town or country, 


age 32, capable of taking full charge of stores. —876, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London. 


PARTNERSHIP. 


Advertisements are inserted under this heading at 1s. 9d. per line, 


DVERTISER, demobilised, 25 years electrical experience, 

desires partnership in established business ; could introduce 

new profitable features. Capital £000—5700.—902, ELECTRICAL 
KKVIEW, 4, Ludgate Hill, London. 


AGENCIES. 


SOLE AGENTS WANTED. 


LONDON. tini of inanutaeturing. Electrical Engineers 
A und Wholesale Suppliers are open. to appoint Sole 
Agents in the following districts for some special lines m 
FAectrie Heatne and Cooking Apparatus, Vacuum Cleaners, 
&e, : —Glargow, for Scotland; Plymouth, for South-West of 
Кашаа; Bristol, for West of England; Cardiff, for South 
Wales. Applications will only be eonsidered from firms of 
handing and repute who are in a position to handle a large 


amount of business.-dUL7, ELECTRICAL REVIEW, 4, I uduate 
Hill, London, E.C. 4. 


(Continued on nest page.) 
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AGENCIES.—Coniinued. 


NOTICE TO MANUFACTURERS OF ELECTRICAL ACCESSORIES. 


A WELL established firm with office and stores in Cardiff, 

a good selling organisation, principals well known n 
south Wales and West of England, require а sole selling 
agency for electrical accessories in South Wales.---7,923, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


Advertisements are inserted under this heading at 1s. 9d. por line. 


NGINEER'S Agent required to introduce well-known range of 
special labour-saving hand-power and light machine tools. 

Only those having good connections with engineering works and 
merchants will be considered. Applications, which will be treated 
in confidence, should give full particulars as to selling facilities, 
territory covered. &c.—Write Box T.T. 123, Dorland Agency, Ltd., 
16, Regent Strest, London, S. W. 1. 1910 


FOR SALE. 


FOR SALE. 


1 X 16" Ormerod Crank Shaping Machine. 
10 nearly new 27“ New Century, heavy duty, 
Vertical Drilling Machines. 

Bertram 12" geared Slotting Machine. 

12" centres, 8.8. and 8. Lathe, on 12’ straight bed, by the 
Canadian Machinery Corp. 

40” Band Sawing Machine. by Clifton & Waddell. 

16" centre, double-geared S.S, and S. Lathe, on 22’ straight 
bed, by Shanks & Co. 

Nearly new, 16j" centres, high-speed S.S. and S. Lathe, on 
27' box end bed, by J. Lang & Co., Ltd. 

Four 104" Patent Bar Cutting-off Machines, by Clifton and 
Biard, Ltd. 

Three Hydraulic Horizontal Breaking Presses, by H. 
Berry & Co. 

123" centres, S.S. and S. Lathe, on ]5 
J. Lang & Co., Ltd. 


ATAT.OGUE of Stock MACHINERY, 2-3,000 LOTS. 


' Straight bed, by 


E. oe on Application, Inspection invited. 
THOS. W. WARD, LTD., ALBION WORKS, 
Tel. : " Forward, Sheffield." SHEFFIELD. 


К. Н. LONGBOTHAM 4 CO., LTD., 
41, Station Вова. Doncaster ; 
and at Milburn House, Newoastle-on-Tyne. 


Tel id er Doncaster. Telegrams : 
867 Newcastle. Machinery, Doncaster.“ 


FOR SALE. 


NE 250.H.P. B«llias Engine with dynamo, 220 volts, 
120 R P.M. 


One 125-H. P. ditto with dynamo, 220 volta, 400 R. P. u. 


One Willans Surface Condenser, having cooling surface 
3700 sq. ft., complete with steam engine and pump, 
and Edwards type air pump. 


One 150.kw. Generating Set, two-crank compound 
Reavell engine, 270 B.H.P. 150 Ibe. pressure, D.C. 
generator, 460/600 volta, 350 R.P.M., either shunt or 


compound wound. 5277 
SOLID DRAWN TUBING. 
Exceptionally cheap parcel 
of approximately 25 tons. 

1“ and 3“ Short Lengths 43. Od per 100 ft. 
Йй апа 10 TI » 6s. 04. ” ” 
1“ and 1” S © 108. Od. „ " 
11“ and n 168. Od. „ 10 
1“ and 3“ Long (Random) Lengths 88 6d. „ " 
x and 1“ " » | 168. 6d. * 5 
P and ]l" „ E p 25s. Od. „ T 
11“ and 13” 363. Od. о 


Two tons of E: ectrical Cable i in lung lengths 738. per cwt. 


An enormous assortment of Conduit Fittings at 50 per cent. 
off List. 
THE ASSETS AUCTIONS CO, LTD., 
119, 121 & 129, Newington Causeway, 
London, S E. 1. 


Tel. : Hop 743, 3862. 1999 


FOR SALE. —Continued. 


MACHINERY FOR SALE. 


TURBO-GENERATORS, D.C. AND А.О, 


One 1,000-Kw. B.T.H.. 440 volts, 50 period, three-phase, with 
^ondensing plant complete 

One 1,000-kw. Willans Parsons-E.C.C.. 6,600 volts or 3,300 volts, 
50 period, three-phase, with surface condenaing plant complete. 

Two 2.000-Kw. Bellias-Lancashire, 6,600 volta, 50 period, three- 
phase, with condensers. 

One 500-Kw. Parsons, 460/530 volts, D.c., with oondenser, 


. GENERATING SETS, D.C. AND А.О, 
One 500-K w. Belliss- B. T. II., 220 volta. 
400-K W. Browett-Schuckert 220/230 volta D.C. 
230-KW. Browett-Schuckert 220/230-volt D.C. 
Two 225-K W. Bellies-Siemens, 220 volts, with condenser. 
One 200- KW. Brush, 3 000 volts, 50 period, three-phase. 
One 135-Kw. Belliss- Silvertown, 220/230 volta. 
One 100-Kw. Belliss-Crompton, 110 volta. 
One 75-кү. Sissons-E. C. C., 110-volt. 
Two 1-KW., 110-volt, Robey- Electromotors, Ltd. 


MOTORS, A.C, AND D.C. 
One 160-H.P. Crompton, 25 period, three-phase, slip-ring, 
1,450 rev», 
Five 20-H.P. В.Т.Н. 4(0/480 volts D.C., 600 revs., with Brook- 
Hurst Starting Panela. 
One 13-H.P. Laurence, Scott, 460 volta. 


All the above are ready for immediate inspection and despatch. 


The motors are complete with starters and pulleys, and in most 
cases slide rails. 


Apply FRANK GILMAN, 9, Westfield Road, Birmingham. 
Telegraphic Address : Telephone No: 


“ Rotherwood, Birmingham." 1081 Edgbaston. 2128 


GENERATING SETS FOR SALE. 


WO GENERATING SETS each consisting 
of Belliss Vertical Enclosed Triple Ex- 
pansion Engine, direct coupled to a Multipolar . 
Compound-wound Generator, by British West- 
ing house Co., Ltd., having an output of 400 KW., 
at 500/560 volts, 326 R. P.M 


THE PH(ENIX ELECTRICAL CO, LTD., 


32/36, Broomielaw, Glasgow. 
7907 


NON-STANDARD (INDUCTION MOTORS. 


HE BRITISH THOMSON-HOUSTON CO, LTD. Rugby, have 
the following Non-Standard Induction Motors in stock, of 
which prompt delivery could be made :— 


71.1 Phase. Cycles, Volts. . . 51. А 
2 2 50 20 1430 Squirrel cage. 
25 2 50 — zo) 1460 » к 
48 3 50 4u0 360 Slip- ring. 
GU 3 50 025 1150 Squirrel саре for direct 
coupling only. 
100 3 50 4110 2890 Squirrel cage. 


128 3 50 550 1470 Squirrel cage extended 
shaft for both enas for 


direct coupling. 


160 3 50 210 1450 Slip-ring for direct 
coupling only. 
177 3 50 500 1450 Squirrel cage for direct 


coupling only. 


Apply, SUPPLY DEPARTMENT, The B.T.H. Co., Ltd., Rugby. 7970 


OIESEL-DRIVEN GENERATORS. 


400/500; D. C., 500 or 250 volts, 350 R.P.M.; in 

excellent condition. Low price. Engines and 
Dynamos could be sold separately. Also two 500-KW. Parsons 
Turbines, 230 volts, р.с., complete with spare armature and con- 
denser. 


JENNINGS, West Walls, Newcastle-on-Tyne. 6820 


1,000-KW. TURBO SET WITH CONDENSING PLANT. 


URBO- КОСО Set with ОЕ condensing plant, en- 
tirely new, for immediate delivery. 

Steam pressure 156 lb., superheat 240 deg. F., alternator 
capacity 1,000 Kw., 3,300, 550 or 2,000 volts, 50 cycles, 3,000 
R. p. M. 

7782, ELECTRICAL Review, 4, Ludgate Hill, London, E. C. 4. 
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FOR SALE.—Conünued. 


FOR SALE. 


l 6 EE. 220-volt, slow-speed Holmes Motos, semi-enclosed, 
6-pole, compound wound, 350 revs. 

80- H. P., 3-phase, 50-cycle Motor, slip-ring type, speed 950, suitable 
for 440/500 volta. 

76/110-volt, 32-amp. shunt Dynamo, suitable for coupling direct to 
Engine at 300/675 revs. 

66-H.P., 450-volt, shunt wound Motor by Scott & Mountain, 1220 
revs. 

4-Н.Р., 110-volt, compound-wound Motor, by Holmes, slow speed, 
800 revs..— DRUMMOND & Co., Middlesbrough. 6131 


HIGH-CLASS 220-VOLT D.C. MOTORS IN NEW CONDITION. 


HREE 20 н.р. shunt, protected, Royce Motors, speed 700. 
Six 16 H.P. compound, ventilated, Mather & Platt 
Motors, speed 370. 
Two 64 H. p. compound, protected Motors, by Electromotors, 
speed 650. 
One 3 H.P. shunt, protected Motor, by Holmes, speed 350. 
Brook Hirst Starting Panels for most of the above from 


stock. 
DRUMMOND & CO. 
Middlesbrough. 7892 


ACHINES always available for Sale or hire. 
ARMATURES and FIELD OOILS 
rewound or repaired without delay. 

"Phone : MAODONALD, SYER & 00., LTD., 


5778 Holborn. 395, Gray's Inn Road. W. O. 1. 8485 


CUNNINGHAM’S REGISTER. 


REGISTER OF MOTORS, &c., for sale and wanted. 
. Send particulars of YOUR NEEDS (as a buyer or 
seller). MOTORS rewound and repaired. 

171, Edgware Road, 
"Phone : Padd. 5178 and 5174. London, W. 2. 


Cheap prepaid advertisements are inserted under this heading at the 
rate of 2d. per word per insertion, 


TRADE RATE ts. 9d. PER LINE. 
Вох Number and Exzoraicat R. address count as seven words, 


C. and A.C. Motors and Switchgear for Sale, } to 20 H.P.— 
Phone Holborn 1291. 980 


A CHESON Graphite Electrodes for electric furnaces, surplus 
stock of 134 tons, size 10 in.; also 1} tons 6 in. for disposal. 
—Apply to Kryn and Lahy Metal Works, Ltd., Letchworth. 8001 


B ALAN CER Set, by Electromotora, out-balance current 200 amps., 
in mid-wire, three-wire, 230/115/230-volt system, compiete 


with regulator and starter.—Harry H. Gardam & Co., Limited, 
Staines. 8010 
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YNAMO, 150-K W.. 110 volts, 180 R. P. M., 8-pole, 2 bearings, 
shunt wound. 58 H.P. Phonix, 460 volt, shunt-wound Motor, 
1,100 R. P. M.—Martin, 320, Witton Road, Birmingham. 959 


YNAMOS (several) 220 volts, D.C. compound, interpole, 
excellent condition, 330 R.P.M. ; also D.c. Motors, all sizes to 

90 H.P. 220 volts, very low price; also Balancers, all sizes.— 
Jennings, West Walls, Newoastle-on-Tyne. 6187 


LECTRIC Blower. One 3-H.P. Siemens Motor, 460 v. D.C., 


2000 revs.. direct coupled to Sirocco blower.—Bury Electrical 
Plant Co., Ltd., Phwnix Street, Bury, 7939 


— —— — — — — — — EPUM — 


D Lamps. — Manufacturers of first-class tungsten electrio 

lamps have factory throw- outs and odd sizes for sale. Very 
cheap. from Is. 2d. each. Sound delivery guaranteed and good 
burning. Write for quotation giving particulars of voltages and 
candle powers required.—Storekeeper, Corona Lampworks, Ltd., 
Ascham Street, St. Pancras, N.W. 5. 559 


— < 


LECTRIC Motor, B. T. H., 5 н.р, 400 - volt, starter and rails 
complete. Lowest price £17 10% — A. H. Stanley & C 
Ltd., 151/2, Great Saffron Hill, E. C. 1. 100. 


13 
— ee] 


FOR SALE. —Con/inued. 


E Motors and Dynamos for Sale or Hire, D.C. and А.С. 
Machines always ready, guaranteed. Phone: 488 H'smith. 
The Eleotro-Generator Oo., 14, Shepherd'a Bush Road. 868 


LECTRIC Motors.—5 H. P., 3-phase, 415 volts: 5 H. P. to 14 R.P., 
D. C., 400 to 460 volts; 5 H.P., slow speed, 400 R.P.M.— 
Mor gan, 138, Gower Street, W. C. (Museum 3418.) 985 


- — — 


OR immediate Sale, surplus Submarine Electric Rattery. 
Overall dimensions of each cell, 178” x 13ү” x 42141" high. 
Weight of each cell complete about 900 lbs. Ampere-hour capacity 
of each cell: 1 hour rate, 2300; 4 hour rate, 3560; 12 hour rate, 
4392.—For full particulars and facilities for inspection, apply 
Purchase Department, Vickers, Ltd., Barrow-in-Furness. 7897 


OR Sale, an Alternating Generator, 550 volt, 50 periods, 500 
R. P. M., 175 H. P., by Воо & Mouutain. £300 f.o.r.—Apply 
East Bristol Collieries, St. George, Bristol. 7969 


OR Sale, Belliss Generating Sets (two), 500 Kw., 500 volts, 
direct current; available end of present month.— 78465, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. ч 


OR Sale, eight new Control Panels, by Westinghouse, for 
40-H.P., 400/440 volt, 50 oyole, 3-phase motors; £40 each.— 
The Phoenix Electrical Oo., Ltd., 32/36, Broomielaw, Glasgow. 7629 


OR Sale, nine 50-H. P., 400/440-volt, 600 R. P. M., enclosed Westing- 
house D.C. Motors with starters. Nearly new. Price £246 
each.— The Phonix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 7614 


OR Sale, one Peel-Conner 100-line Telephone Switchboard 
with self-replacing indicators, suitable for local battery 
telephone work.—Apply Works Engineer, Austin Motor Co., Ltd., 
Longbridge Works, Northfield, Birmingham, 7810 


Е Sale or Hire, Motors and Dynamos, 440, 220, 110 volta. 
Electrical of all kinds, — W. W. Martin, 830, 
Witton Roud, Birmingham. Phone: East 883. 6775 


OR Sale, six new 1600-amp. Circuit Breakers, by Bertram 
Thomas; £15 each.—The Phoenix Electrical Co., Ltd., 32/36, 
Broomielaw, Glasgow. 7630 


OR Sale, sixteen 10-H.P., 400/440-volt, 600 в.р.м., protected - 
type, D.C. Motors with starters. Price £78 each.—The 
Phoenix Electrical Co., Ltd., 32/36, Broomielaw, Glasgow. 7516 


— —— — — — — — а 


OR Sale, Special Double Commutator Generator, 110-Kw., at 
110 or 220 volts, or 80 volts, 50 periods, single, two or three- 
phase, 500 R.P.M.—The Phonix Electrical Oo., 32/86, Broomielaw, 
Glasgow. 6251 


OR Sale, three Generating Seta, each consisting of a Gardner 
4-cylinder petrol or paraffin engine, coupled to 80-volt, 180- 
ampere, D.C. generator, nearly new, and complete with all fittings, 
including switchboards.—For price and further information apply 
Messrs. Fyfe, Wilson & Co., 31, Budge Row, Cannon Street. London, 
E.C. 7915 


OR Sale, three 200-H.P., 500-volt, 50-cycle, 485 R.P M., 3-phase, 
slip-ring Westinghouse Motors.—The Phenix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 7914 


OR Bale, two 10-H.P. and two 8-H.P. motor-driven Centrifugal 
Pumps. with 400-volt, 50-cycle, 3-phase motors. æ 70 and 

£80 each.—The Phenix Electrical Co., Ltd., 32/36, Broomielaw, 
Glasgow. 7628 


OR Sale, two 100-B.H.P. protected type, slip-ring Motors, fitted 
with uorush-lifting and short-circuiting device, wound for 

220 volts, 50 periods, single-phase, 950 R.P.M., with belt pulley 
21" dia. x 18" face, with protected type stator starter and protected 
type rotor switch and resistances oil-immersed, and slide rails and 
holding-down bolts.—Brittain's Electric Motor Co., 110, Cannon 
Street, London, Е.С. 4. 7619 


OR Sale, 48, new 5-H.P. 220-volt, 50-cycle, totally enclosed, 
three-phase, squirrel cage induction Motors, by Westinghouse, 

with oil immersed Star Delta Btarters.— The Phonix Electrical Co., 
Ltd., 32/36, Broomielaw, Glasgow. 7427 


OR Sale, 43 new Б-Н P., 400-volt, 50-cycle, 710 R P.M., 3-phase, 
squirrel-cage, totally-enclosed Motors by Westinghouse, with 
oil-immersed Star Delta Starters. £59 each.—The Phonix Elec- 
trical Co., Ltd., 32/36, Broomielaw, Glasgow. 7632 


(Continued on nezt page.) 
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FOR SALE. — Continued. 


R Sale, 70-B. R. P. and 120- B. H. P., three-phase. 50 periods, 3.000 
volts, 480 R P. M.. alip- ring Motors. Westinghouse, with brush 
lifting device.—7998, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


В Sale, 120-H.P., 500-volt, 50-period, 720 B. r. M., 3-phase, 
equirrel-cage type Motor, with auto-transformer starter, £200. 
—The Phosnix Electrical Co., 32/86, Broomielaw, Glasgow. 5888 


AS Compressor, rotary type, "E" size, by Keith, Blackman ; 
chain-driven by 420-volt, 3-phase, 50 periods, squirrel cage 
Motor.—7942, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


OOD Second-hand 110 volts, 46 amps., Johnson & Phillips 
“Карр Type" Dynamo and Switchboard ; bargain, £45.— 
Greenwood, 494, Windsor Road, Southport. 986 


[MEDIANTE Disposal.—Three new Electric Motors. One 48-H. p., 

8.P., 220 v., 8 C.. Langdon-Davies, complete starter, resistance, 
slide rails. One 12-1 r., three-phase, 440 v., 8 C., Langdon-Davies, 
complete 3-p., s D. starter. One 5 H. P., three-phase, 440-volt, S.C., 
Langdon -Daviee, complete в.р. starter.— Offers to 7985, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


OTOR, 5 H.P., 440 v. modern shunt, £48; 21 Н.Р. Ditto, 

760 revs., £48; 13 Storage Cella 47 amps., actual; also 

set 67 and 90 amps. All new, cheap.—Binns, 5, Osborne Terrace, 
Gosforth Newcastle, 1014 


EARLY New Belliss & Morcom, 550-H.P. enclosed vertical 
compound high-speed Steam Engine, latest type. New 1914. 

Two 50-в:н.р. Ruston Crude Oil Engines.— Full particulars, Harry 
H. Gardam & Co., Ltd., Staines. 8011 


ee — ———4—ä — 


Q^ type T British Vacuum Cleaner, Booth's patent, complete 
with all cleaning accessories: fitted with 4 H.P. 100 volt. 
D.C. motor and starter; almost new, £45 108. Опе 12-volt саг- 
lighting Dynamo, with Switchboard. Also 2-ton, 1-ton, 10-cwt., 
and 5-owt. Morris make chain blocks, shop soiled.—J. Booth & Co., 
420, Attercliffe Road, Sheffield. 7686 


ee, 


NE 5-H.». Vickers p.c. Motor, 220-volt, 1880 R.P.M., with 
starting panel.—Apply Accles & Pollock, Limited, Oldbary, 
Birmingham. 7978 


— 


— — — — — — — —— — — — 


UMP Motor. 20.H. P. Rhodes Motor, 220 v. D.C., direct coupled 

to Cherry's (“ Vertical Sinking Pump, 300 gallons per minute, 

100 ft. head.—Bury Electrical Plant Co, Ltd., Phwnix Street, 
Bary. 7940 


— - — -— . — — 


ERIES wound crane Motors, two 35-H.P. and one 25-H.P., 500 
volts ; also quantity of Controllers and Resistances.—Garty, 
47, Pitt Street, Glasgow. - 1006 


INGLE-Phase Motors; three 25-H. p. squirrel cage Motors, 
220 volts, single-phase, 50 periods, 950 revs.—7943, ELEC- 
TRICAL REVIEW, 4, Ludgate Hill, London 


UPERHEATER for Sale, separately fired, capable of super- 
heating 20,000 Ibs. of saturated steam per hour, at a pressure 

of 160 to 200 lbs., to a temperature of 630° F., complete with all 
accessories, little used, in first-class order.—A, C. Cramb, Electricity 
Works, Factory Lane, Croydon. 7209 


1 Steel (high speed and ordinary carbon) for sale over 1920. 

Enquiries invited from buyers of one ton and upwards.— 
Apply The Reliance Steel Works, Ltd., Cross Street North, Wolver- 
hampton. 7974 


-e — o 


A 20-KW., B.T.H. Generators, 250 volts, 80 amps., 700 R.P.M., 

1 pole, compound wound with two pedestal bearings. Could 
be used as motor.—1009, ELEOTRIOAL HEVIKW, 4, Ludgate Hill, 
London. 


— — 4 —ũ—— 


WO 170-Rw. Belliss-Siemens Generating Sets, 220 volts, 750 
amps. 380 revs., cylinders 12" and 20" х 16" stroke, spare 
armature.— Harry Н. Gardam & Co., Ltd., Staines, 5018 


ARIABLE Speed Motor, 25 H.P., by Parker, 440 v. D.C., 4 poles 
with interpoles, 350/600 revs., with pulley, rails and starter. 
Bury Electrical Plant Co., Ltd., Phoenix Street, Bury. 7941 


8 10-н.р. Crossley Gas Engine, with Dynamo, by Mather & Platt, 

100 volts, 180 amps., 1000 re vs., complete with switchboard, 
&c. What offers (coupled or separately) ' Accept £180, or would 
sell separate. Also 4-H.P. Robinson Gas Engine, with two lines of 
strapping about 8 ft. long, with brackets and all complete. What 
offers’ Buyer to remove at own expense. All at Manchester.— 
Address H. S. Jackson, 51, King Street, Manchester. 981 


1 0 CWT. Woolwich Tape. “, 1“ and 1". Special сег accepted 
to clear. Available for inspection.—954. ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 
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FOR SALE.— (Continued. 


l -KW. D.C. Steam Generating Set. by G.E.C.. 110 volts, 4-pole 
2 Generator, in nearly new condition, modern type.—Harry 
H. Gardam & Co., Limited, Staines. | 8009 


20-H. P., 440 volts, 3-phase, 25 periods, slip-ring, 710 R.P.M. 
2 Motors, by Westinghouse. with Itchin pillar starters, almost 


new, cheap.—Robert Walker, 2, Oswald Street, Glasgow. 7862 


1 -KW. Generating Sets (two) Belliss-Siemens, 440/500 volts 
50 D. C., 375 revs. Generators bipolar type.—7944, ELEC- 
TBICAL REVIEW, 4, Ludgate Hill, London. 


Cutting Bros., starter, £97 10s.—140, Southwark Street, 


22 О. Shunt Interpole Motor, 30 H. P., 1000 B. P. M., by 
S.E. 903 


— —— ſ— — — — 


-K W. D.C. Generator, 425 revs., compound wound, rope 
400 drive.—Harry H. Gardam & Co., Limited, Staines. 8007 


KW., D.C. Steam Generating Set, by Browett, Lindley, 
) 00 triple-expansion enclosed engine coupled to multipolar 
generator, 440/500 volts, also 96-kw. direct-coupled Steam Set, 
enclosed high-speed compound engine and multipolar D.C. genera- 


tor, 460/500 volta.—Harry H. & Co., Ltd., Staines. 8008 

NICKEL-plated "Penlite" Torch Cases, available from 
50 stock. Special prices quoted on application. — 936, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


-B.H.P. vertical enclosed high-speed compound Steam 
600 Engine, by W. Н. Allen. Son & (:о., Limited, complete 
with all fittings, and now direot-ooupled to three-phase Westing- 
house alternator, 60 periods, 450 volts, but would separate.— Harry 
H. Gardam & Co., Limited, Staines. 8006 


BUSINESSES FOR SALE AND WANTED. 


SUPPLY UNDERTAKING FOR SALE. 

WING to dissolution of partners, a genuine Electricity Supply 

Undertaking for Sale, supplying continuous current at 250 

volts for power, public and private lighting in a prosperous town 

in Sussex. Includes generating station (freehold property), three 

suction gas engines and plants, dynamos, accumulators, switchboard, 

overhead mains, meters, street standards and lanterns, &c. Output 

of station, 150 Kw. Price £13,750.—836, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ARTICLES WANTED. 


WANTED. 


HE following squirrel-cage second-hand Motors for 220 volts, 
A. O., 50 periods, 3 phase :— 
Two 40-H.P., 570 R.P.M., approx. 


One 40 ; 720 T T 
Two 20 , 720 „, - 
Three 15 „„ 720. „ үз 
Seven 10 „„ 90 „ i 
One 10 „ 1400 „ 1 
Two 3 „ 1400 „. 


1? 

State lowest price, carriage paid, and giving full particulars. 
The motors must be in an excellent oondition and subject to an 
acceptanoe test. Offers for slip-ring motors and control gear will 
also be considered. 


7988. ELEOTRICAL REVIEW, +, Ludgate Hill, London, Е.С. 4. 


Cheap prepaid Advertisements are inserted under this heading ab the rate of 
2d. per word per insertion, 


TRADE RATE ts. Od. PER LINE. 
Box Number and EizcraicalL Review address count as seven words. 


LEAROYD & SON, Bridge Works, Clapton, N.E.—Telephone: 
. Dalston 2278; Telegrams : “ Frangi London 


9917 


type, any condition, 
& Son, Bridge ко 


.O. and p.c. Motors (second-hand), an 
wanted for prompt cash.—A, Learo 
Heatherley Street, Clapton, N. R. 


(Oontinued on neat page.) 
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ARTICLES WANTED.— Continued. 


.C. Motor (second-hand) 200 volts, 50 periods, single or 2-phase, 
5/8 EP., 700/960 B. P. u., with rails and starter.— Engineer, 
Northam Lead Works, Southampton. 979 


Ree Two-phase Motor, 200 volta, РО pericd, 7} H. P., 1000 R. P. M., 
S.P. type; frame size 82.—Smith & Bellhouse, Darlington 
Street, Wolverhampton. 7952 


ENERATING Set wanted, direct current, 3000/1000 amps.. 75 
volts, about 300 Kw.— Write full particulars, 7906, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


1 voltage Alternator, wanted at once, 50 periods, about 230 
| volta, about 30 Kw..or near.—Joseph Sankey & Sons., Ltd., 
Hadley Castle Works, Wellington, Shropshire. 2 1993 


QA drawn-wire tungsten Lamps wanted, with glass parts 
intact (no fancy shapes); one penny each. — Harrison 
Trading Co., 847, Harrow Road, London, N.W. 10. 58 


pes UM Scrap wanted for spot cash. We purchase Platinum 
and give the highest market price. Call and be convinced 
before selling elsewhere. Parcels by post, prompt cash per return. 
The original firm.—The Depot, 156, Charing Cross Road, London. 
W. Established 1850. 862 


ELIABLE 3-н.р. Motor, A. C., wanted, all accessories 200 volta, 


50 cycles, single-phase.—Clark, 14, Preston Gardens, Wil- 
leaden. Я .908 


EQUIRED, 2-н.р. or 3.H.P. single-phase Motor, 50 periods, 
у 200 volts, about 1000 revs., new or second-hand.— Barron's 
(Leicester), Ltd., 148 and 150. Curtain Road, London. E.C.2. 983 


MALL Rotary Converter for Accumulator charging, 230 v., 

D C.. primary and 10 to 15 v. on secondary side, also portable 
Electric Drill, 230 v., DC., to drill up to į” holes in steel. — Harry 
Moss. Electrical Engineer, 82, Leeds Road, Brad ford. 8013 


W^ TED. A number of Motors. various H.P.'s., three-phase, 
115 volts (60). — Full particulars to Mr. Russell, c/o Waring 
and Giliow, Ltd., 164/180, Oxford Street, W. 1. 835 


ANTED, at once, all sizes of new b. C. C. Copper wires, from 

10/19 S.W.G. inclusive. Small quantity or complete large 

stocks purchased tor prompt «cash.— Western Engineering Co., 
Swansea. 7818 


ANTED Dynamos, Motors, Generating Sets, Switchboards 

and Engineering Plant. of any description. Please send 

full details of any machines offered.—Martin, 320, Witton Road. 
Birmingham. ‘Phone: East 883. ` 958 


ANTED, Electrical Sets, all sizes, Boilers, Accumulators, 
Dynamos, Motors, &c.; also Scrap Cable and Metals. 
Complete Plants purchased.— Williams & Sons, 37, Queen Victoria 
Street, London, E.C. 4. Telephones : 3938 City and 834 Hop. 3800 


W good second-hand 35/40 E. l., D. C. Motor, 440 volts, 
+50 R. P. N., slide rails, pulley, main switch, rheostat, 
regulator, complete; also 10 H.r., D.C. Motor. 750 k. P. M., ag above. 
State prices, where can be seen, and if running.— Address P. O., 
Box 46, West Hartlepool. 982 


Wea good second-hand 76-Kw. steam-driven Generating 
Set, 220/250 volts, D.c., engine to be vertical inverted, 
enclosed compound or triple expansion, and for preference, con- 
densing.—Please offer nearest to Western Engineering Co., 
Swansea. 1817 


ANTED, Motor, 180 to 200 H. P., A. C., 25 cycles, 440 volta, 


with starter complete.—7835, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


2: — — — — 


ANT Eb, one Alternator, approximately 50 k. v. A., up to 600 
volte, 25 to 50 periods; one D.c. Motor, approximately 

50 H.P, 500 volts. speed about 700 R.P.M.; one DC. Generator, 
60 KW., 500 volts, 720 R. P. u. Diamond Coal Cutter Со. Wakefield. 
8000 


ANTED, one second-hand. 25-B. H. P., A. C., squirrel- cage Motor, 

__ three-phase, 50 periods, 220 volts. about 940 revs., in good 

ЕИ price. 7977, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. ni 


V ANTED, one 100-K w., or nearest. but not less than 100 KW., 
rope-driven. 3-phase. 400-volt, 40-period Alternator, with 
direct-coupled Exciter: speed about 500 R.P.M. Lowest price and 


earlieat delivery wanted.—7996, ELEOTRICAL REVIEW, 4, Ludgate 
Hill, London. 
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ARTICLES WANTED.- Continued. 


АКТЕР, Private Lighting Set. comprising Semi -D iesel 

Engine direct-coupled to 6-Kw.. 100/150-volt Dynamo. 

Immediate delivery essential. — 1016, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


ANTED. three-phase, 220 volts, 50 periods. 1500 R.P.M. Motors, 
from 1 to 30 H.P.—7990, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


— 


АКТЕР. three 10-H.P. and three 5-H P. Induction Mo'ors, 

400 volts, 50 cycles. 3-phase, running at 960 В.Р м. on full 

load, squirrel-cage rotors ; also iron-clad Star-delta starters, drum 
tyne, for same. G.E.C. make preferred.— Send particulars and 
price and where seen to Hull & Barnsley Railway, Electrical Dept. 
Alexandra Docks, Hull. 1982 


ANTED, two 75-Kw., 220/250-volt Dynamos, about 550 R P.M.. 
Must be of modern type.—7846, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, 4-pole. shunt-wound Dynamo, 30/40 v., about 750 w. 
— Full details, to Е. Barbagli, Llaneilian, Amlwch 


Anglesey. | 1003 


ANTED, 12 Cut Glass Bowls (suitable for electrical ceiling 
fittings), 12" across, 6" or 8" deep. — 854, ELEOTRIOAL 
REVIEW, 4, Ludgate Hill, London. 


ANTED, 60-B. II. P., 460-volt, D.C., Motor: speed not to exceed 
| 400 &.P.M.—Full particulars to 1007, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


— — —— ——— ne — 


ANTED, 250-Kw. Steam driven Generating Set, consisting of 
Vertical Inverted, Enclosed High-speed Compound Steam 
Engine, direct coupled to three-phase Alternator, 550 volts, 
60 cycles.— Western Engineering Company, Swansea. 7861 


— oe ee —ũ — - —— — 2 а —-- 


1 О. 3-phase, 200 volts, 50 periods, 720 R.P.M., aquirrel- 

cage; 2 H.P., 220 volts, 50 cycles, 3-phase, 1400 r.p.m. ; 
3 Н.р. 200 volts, 60 cycles, 2-phase, 1600 r.p.m. ; 2 H.P., 480 volts, 
D. C., 1000 r.p.m.— Full details to Barnett & Soaas, E'ectrical 
Engineers, Bnrton-on-Trent. 964 


l 6° B. H.P. Oil Engine, to couple to 7˙5- Kw. dynamo, 800 R P.M. 
State make, new or second-hand. — 7966, ELECTRICAL 
REVIEW, t, Ludgate Hill, London. 


£9 \ PER Oz paid for clean Platinum Scrap. Call or post 
parcels, cash per return.— Lawrence L. Stern. 71, London 
Road, Liverpool. Established 25 years. Bankers’ reference. 910 


MISCELLANEOUS 


SPRINGVALE ENGINEERING WORKS. 


General and Electrical Engineers and Founders. 
Springva'e ‘Terrace. Blythe Road, Kensington. 


Oe to Н.М. Office of Works, Admiralty, Ministry 
of Munitions, London County Council. 

Specialists in electrical installations, a so temporary installations 

for Exhibitions, Ballrooms, &c. Estimates free. 6665 


Advertisements are inserted under this heading at 18. 9d. per line. 


RMATURE Winding and Repairs. New shop, just starting, 
able to give prompt attention.— 900, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


LECTRICAL Manufacturing Firm with 10,000 sq. ft. assembly 

shop epace available, are prepared to undertake the assembly 

of small electrical apparatus and wiring supplies.—7986, ELEC- 
TRICAL REVIEW, 4, Ludgave Hill, London. 


LECTRICAL or other small Stampings undertaken : also woo! 
bushes and cord grips. Enquiries invited.—Star Electric 1 
Accessories, Ltd., 13, Frederick Street, Birmingham. Yiu 


ANTED, names of manufacturers of underground cables: 
also joint and distribution boxes for same.—7995, ELEC: 


TRICAL REVIEW, 4, Ludgate Hill, London. 
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NOTICES RELATING TO PATENTS. 
Latest timo for receiving, B р. m. Wednesday. 


HE proprietor of British Patent No. 15,792/15. dated 
T November 9th, 1915, relating to “Improvements in Electric 
Motors,” is desirous of entering into arrangements, by way of a 
licence or otherwise, on reasonable terms for the purpose of ex- 
ploiting the above patent and ensuring its practical working in 
Great Britain.—All enquiries to be addressed to B. SINGER, 
29, So. La Salle Street, Chicago, Illinois. 1965 


ber 21st, 1915. relating to "Improvements in Clamping 
Devices for Electrically Conducting Wires," is desirous of enter- 
ing into arrangementa by way of a licence or otherwise, on reason- 
able terms for the purpose of exploiting the above patent and 
ensuring its practical working in Great Britain.— All enquiries to 
te addressed to B. SINGER. 29, So. La Salle Street, Chicago, Illinois. 
7966 


John E. Raworth & Moss, 


Queen 4nne’s Chambers, 
98. The Reantway. 


TEE proprietor of British Patent No. 13,441/15, dated Septem- 


Where Advertisements are to be answered to a given Number 
at the “ Electrical Review ” Offioe, applications for 
Names and Addresses of the Advertisers will be entirely dis- 
regarded, and Letters giving incorrect Box Numbers will 
be destroved. 
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. A LARGE FIRM OF 


ENGINEERS 


IN LONDON 


Are open to accept Orders for: 


REPETITION WORK, 
JIGS, TURNING, MILLING, &c., 
PRESSINGS, SHEET METAL WORK. 


BOX No. III. MEERLOO PUBLICITY SERVICE, 
065. NEW BOND STREET. LONDON, W.! 7831 


TOOLS, 


— — € 


THE ELECTRICAL REVIEW SUPPLEMENT. 25 


NOTICE. 
Turning, Assembling or Instrument Work done in large or small 


quantities. Precision Plant, good Work and fair Competitive 
Prices. Write — THE ELECTRICAL AND SCIENTIFIC 
INSTRUMENT CO, Albany Wharf, Redhill Street, Regent's 
Park, N.W. Museum 4392. 7908 


NOTICE. 


Nickel Plating done at Competitive Prices. Every care taken to 
retam shape and good finish. Immediate Deliveries. d us your 
Enquiries. IHE ELECTRICAL AND SCIENTIFIC INSTRU. 
MENT CO, Albany Wharf, Redhill Street, Regent's Park, 


N.W. Museum 4392. 7909 
The MOLLER Patent Bast-Preef Д In FILTERS 
See Advertisement Dec. 5th. a 
FILM COOLING TOWERS, LTD., 124, Chancery Lane, London, W.C. 2 
BLBIOTRICAL REVInvw . 
Brent. AND CASES.—Subsoribers and others can have their half-yearly 


numbers bound handsomely in Black Cleth at the rate of 6/6 per Volume, 
including Index, Cases for binding are also supplied at 4/6 each, Indices 8d, each. 


SIMPLEX ELECTRIC 
VACUUM CLEANERS 


PROVE THEIR NAME 


TO OBTAIN 
FOR YOU 
EASY TO SELL 
— | FOR YOUR TO OPERATE 
CUSTOMER TO BUY 


— — — — 


Book your orders NOW for January — March 
delivery, in time for spring cleaning. 


FULL PARTICULARS FROM MANUFACTURERS 
Sole Representatives for the British Isles: 


THE DOMESTIC APPLIANCES CO., 
52a, Bow Lane, Cheapside, LONDON, E.C. 4. 


JUST PUBLISHED. 


Paper Covers, 1s. 


24 Pages. 


Post Free, ts. 2d. 


THE COAL CONSUMPTION OF POWER PLANTS 
BONUSES FOR COAL SAVING, 


ROBERT Н. PARSONS, u. can. soc. c. E., Assoc. M. inst. c. E. 


5 Diagrams. 


FOREWORD. 


This little booklet has been written at the request of many Central Station 
Engineers and other friends, with a view to presenting, In a handy form, the 
metnod of establishing and utilising standards of power plant efficiency devised by 
the author and adopted by him witn considerable success. 


Articles dealing with the method have appeared in " Engineering" and the 
“ Electrical Review,” and some of the following matter is reprinted from the latter 
journal by the kind permission of the proprietors. Thc present explanation, how- 
ever, is more detailed and complete than would be possible In a technical paper, 
while the descr: ption of the scheme of bonuses for power plant employes accord- 
Ing to the etticiency of their work Is entirely new. 


In many large power stations a continuous check upon the efficiency of their 
Operation Is now malntained by the method advocated, which, moreover, has been 
Introduced into tne engineering course of a leading fcreign university. 
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This space will be reserved by 


CHARLES PURDEN, LIMITED, 
BIRMINGHAM, 


for List of their Motors in Stock as 
on January Ist, 1920, and will be 
repeated in the first issue of this 


Paper each month. 


Charles Purden, Limited, are doing this 
fo save Customers the unnecessary delay 
of awaiting replies to their letters of 
inquiry for Motors. 


CHARLES PURDEN, LIMITED, 
Lancastcr St., Birmingham. 
Walter Purden (Managing Director). 


- Desamber 26, 1919. ] 


STANDARD TEXT-BOOKS 


For Electrical Engineers, Artisans and Students. 


THE PRACTICAL ELECTRICIAN'S POCKET BOOK. An 
invaluable work of reference, which is recommended by all the electrical 
journals. 1920 edition in preparation. 


QUESTIONS AND SOLUTIONS IN MAGNETISM AND 
ELECTRICITY. (Stage I.) By W. J. WHITE, M. I. E. E. Contains solu- 
tions to all G Taste in mag. and elec. set by the Board of Education and 
the C. and G. Inst., for the years 1907—1913. Illustrated. 23. 2d. posf free. 


HANDY ELECTRICAL DICTIONARY. By W. L. WEBER. 
Thoroughly up-to-date. Contains definitions of over 4,800 distinct words, 
terms and phrases. Cloth, 1s. 7d. net; leatherette, 2s. 8d. net, post free. 


THE ELECTRIFICATION OF RAILWAYS. By Professor 
GISBERT KAPP, M.I.C.E. A descriptive and well-illustrated work. 4to, 
printed on art paper, with 86 illustrations. 16. 2d. net, post free. 


PRACTICAL DYNAMO AND MOTOR MANAGEMENT. 
A most useful and practical book. Should be in the ession of every 
maker and user of these machines. 29 illustrations. 10d. net, post free. 


A FIRST COURSE OF ELECTRIC LIGHT SWITCHING 
AND TESTING. By MAYCOCK. Comprises fully detailed Practical 
Exercises in Tumbler Switching and in the Testing of Circuits, Bets of 
Problems for Home Work, and Hints on Working Problems. 54 pp., and 
50 illustrations. 10d. post free. 


"LEKTRIK" LIGHTING CONNECTIONS. A waistcoat pocket- 
book of Lamp Connections. By W. P. MAYCOCK. Flexible linen cover. 
144 pp. and 246 illustrations. 104. net, post free. 


PRACTICAL ILLUMINATION. By JUSTUS ECK, M.A., M.I.E.E. 
A useful ket-book of information for all interested in efficient illumi- 
nation. Highly recommended. 18. 2d. net, post free. 


STEAM BOILER CONSTRUCTION. Notes on the Material. 
‚ано and Design of Steam Boilers and similar vessels. By E. 
. HILLER, M.I.C.E. Demy 8vo, 167 pp. and 117 illustrations. 1s. 3d. 

3 post free. 


WORKING OF STEAM BOILERS. By E. G. HILLER, M. Inst. 
C. E., Chief Engineer to the National Boiler and General Insurance Co. 
A book of direct value to every man in charge of steam plant. Fifth 
edition, 147 pp., 85 illus., 1s. 18d. net, post free. 


MEMORANDA OF WORKSHOP PRACTICE FOR THE 
USE OF OPERATIVE ENGINEERS. By W. GLENNIE, Assist. Gen. 
Sec. of the A.S.E. An eminently practical book for working Engineers and 
Electricians. Thousands in use. Cloth 8vo, illustrated. Part I, 
Turning; Part II, Fitting. 19. d. net each, post free. 


ELECTRIC BELLS, ALARMS AND SIGNALLING SYSTEMS. 
By H. G. WHITE. A book of direct interest to all bell fitters, and to 
colliery signal engineers. Profusely illustrated. 1s. 8d. net, post free. 


TELEPHONE ERECTION AND MAINTENANCE. A Hand- 
book for the Contractor and Wireman. By H. G. WHITE. Recommended 
by the C. and G. Examiners. Illustrated. 28. 34. net, post free. 


DYNAMO AND MOTOR ATTENDANTS AND THEIR 
MACHINES. By FRANK BROADBENT, M. I. E. B. A thoroughly 
practical and reliable work, of which over 82,000 copies have already been 
sold. Recommended by the C. and G. Examiners. $38. 104. post free. 


ELECTRIC MOTORS, DIRECT AND ALTERNATING. By 
D. P. MORETON, B.8., E.E. An eminently practical work, which covers 
the Principles, Construction, Operation and Maintenance of Motors. 
Limp cloth, 250 pp., 115 illustrations. 688. net, post free. 


OXY-ACETYLENE WELDING AND CUTTING, ELECTRIC 
AND THERMIT WELDING. By H. P. MANLY. Cloth, 8vo, 215 pp. 
56 illustrations. A most useful and instructive work, Clearly written and 
up to date. 6s. net, post free. 


ELECTRICAL MEASUREMENTS & METER TESTING. By 
D. P. MORETON. Cloth, 8vo, 898 pp., 191 illustrations. 8$. net, post free. 


MOTION PICTURE OPERATION, Stage Electrics and 
illusions. By HORSTMAN and TOUSLEY. The most comprehensive 
book on this subject ever issued. 398 pp. and 216 cuts. 68. net, post free. 


ARMATURE AND MAGNET WINDING. A comprehensive 
treatise for workers; fully illustrating the theoretical 8 and ** 
practice of armature and magnet work. Ву HORST MA TOUSLE 
Cl. 8vo., 252 pp., and 128 illustrations. "Price Gs. 3d. net, post free. 


THE APPLICATION OF ARC LAMPS TO PRACTICAL 
PURPOSES. By JUSTUS ЕСК, M. A., M.I.E.E. A reliable manual for 
arc lamp users, tr nimers, etc. Gives clear workin diagrams and details 
of the leading types. Cloth, 8vo. 28. Od. net, post free. 


MOTORS IN A NUTSHELL. By Capt. S. BRAMLEY-MOORE, 
M. nb. A.8.C., A plain description of the Modern Chassis, with illustrations 
and diagrams of the Engine, Carburettor, Magneto and Transmission, 
together with & section on Roadside Troubles and an Appendix of 200 

racticalquestions. Written for those attending the lectures at the Driving 
hool, M. T., A.S.C. 28. 3d. net, post free. 

QUESTIONS AND ANSWERS ABOUT ELECTRICAL 
APPARATUS. By J. W. CRAIG. А very handy work, containing more 
than 200 live practical questions and answers. Absolutely the best set ever 

ublished for central station operators and men in the repair and trouble 
eparünonte. Cl. 8vo, illustrated, 7s. net, post free. 

AUTOMATIC TELEPHONY. Describes the Strowger System as 
adopted by the G.P.O. By 8. TURNER. 32 pp. 7d. net, post free 


TELEPHONE TROUBLES AND HOW TO FIND THEM. 
On both the magneto and С.В. systems. 18th edition. 8d. post free. 


THE TELEGRAPHISTS’ AND TELEPHONISTS' NOTE 
BOOK. Third edition. Size, 54 in. х 84 in. 18. 8d. post free. 


THE HUGHES AND BAUDOT TELEGRAPHS. By ARTHUR 
CROTCH. Invaluable to students, asa knowledge of both systems is now 
demanded by the examiners. Cloth 8vo. 2s. Bd. net, post free. 


QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND 
TELEPHONY FINAL EXAMINATIONS. Being Questions set by the 
C. & G. Inst. in the Final Exams., 1906 to 1915. With full solutions to the 
last papers. By H. P. FEW. 1s. "Od. net, 1s. 8d. post free. 

QUESTIONS AND SOLUTIONS IN TELEGRAPHY AND 
TELEPHONY. (С. and G. exams., ordinary grade, 1904-1914.) By H. P. 
FEW. Fourth edn. Cl. 8vo, 290 pp. 172 illus. 4$. 4d. net, post free. 

NOTES ON TELEGRAPHY. ByG.MOGG. A simple exposition 
of the rudiments of technical telegraphy and telephony. Specially prepared 
for the C. and G. ordinary exams. 28. 8d. net, post free. 

A.B.C. OF THE TELEPHONE. A Practical Treatise for all 
who are interested in the subject of Telephones. Covers the theory, 
practice, construction, care and management of telephones and their 
appliances. 352 pp., 264 illustrations. 68. net, post free. 

MANUAL OF WIRELESS TELEGRAPHY. Ву Comdr. S. З. 
ROBISON, U.S. N. The standard text-book for wireless students. Recom- 
mended by the leading teachers. 8s. 8d. net, 8s. post free. 

AUTOMATIC TELEPHONE PRACTICE. By H. E. HERSHEY. 
A useful and comprehensive book which should be шаа carefully by all 
Telephone Engineers. Paper, бы net, px 8s. net, post free. 


8. Rentell & Co., Ltd 


. - 36, Maiden Lane, . 
89 Strand, Londen, W.C. 2. 
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OWING to the many hundreds of 
replies passing through this 
Office each week, we would ask those 


answering Advertisements to Бе 


EXTREMELY ACCURATE 


with regard to the figures WHEN 
ADDRESSING REPLIES to Box 


Ir" cc et tertie n 
LIST OF 


PROFESSIONAL PAPERS 


PUBLISHED BY 


THE COUNCIL OF THE INSTITUTION OF 
POST OFFICE ELECTRICAL ENGINEERS. 


Price. Post free. 
“ Underground Зараа COS Н. Cow- 
PORC  .. Я 6d. ... 7d. 


„The Education of the Post Office Elec- 
trical Engineer."—4A. W. HEAVISIDE, 
L&O. .. 8 bus ке ... 6d. ... 7d. 


“Тһе Theory and Development of Central 
Battery n en, — J. 
FRASER ... 9d. ... 114. 


" Aerial Wire Construction, with -— 
Reference to the Elastic Properties : 


ЖЕФ) "CUc—— 


. 
— 


SS rr 


of Copper Wire."—G. M. Care sw Өй, cu 7d. 
5 . эт W. A. J. . 

C. M. G., R. E. I8s. . Is. Id. 
Alternating Current Measurements.“ — 

A. G. LEE, B. Sc.. M. I. E. K. .. 9d. 114. 
“The Erection and Maintenance of Post 8 

Office Secondary Cells." — W. J. 

Mbt YLN... s m d .. 6d. ... 7d. 
* The Loading of Telephone Cable 

Circuits." —A. W. MARTIN ... .. ig. 18. 2d. 
«Тһе Law of Contracts." —D. AIKEN- 

HEAD STROUD, LL. B. iss .. 6d. ... 8d. 


" Pneumatic Despatch."—H. R KEMPE. 
M. Inst C. E., M Inst. E. E., M. R. I. .. 6d. .. 7d. 


“Fundamental Principles of Modern In- 


ternal Combustion Engines.“ P. 
DUNSHEATH  ... is n .. 9d. uu 11d. 


The ELECTRICAL. REVIEW, Ltd., 


4, Ludgate Hill. L: ndon, E. C. 4 
0-000 C000 C0000 


TELEGRAPH 
SWITCHING SYSTEMS 


By T. F. PURVES, 
Engineer-in-Chief's Department, G.P.O. 


Cloth, 29. net. Post Free 2s. 3d. 


CONTENTS : 
SECTION 1.—Early Switching Systems. SECTION 2.— 
Belgian System of  Intercommunication Switching. 


SECTION 3.—Post Office "Concentrator" System. 
SECTIONS 4 and 5.— London New In tercommunication 
Switching System, Mechanical and Electrical Details. 


The ELECTRICAL REVIEW, Ltd., 


4, Ludgate Hill, London, E.C. 4. 
J. . 1 
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Cle you a Lilly Loft Agent? 


Are you open to handle a really profitable and readily saleable proposition? A 
compact self-contained and inexpensive Electric Lighting Plant driven by a small 
o engine. The plant has been extensively advertised and has created the 
Keenest interest and brought enquiries from every part of the country. In U.S.A. 
its sale is enormous. We аге just introducing it to the British market, and are 
arranging selling agencies throughout the British Isles. 


IMMEDIATE DELIVERIES 


can be given. It is a tangible proposition—no waiting lists. 
Will you allow us to send you full descriptive Booklet concerning 
this Ball Bearing Lalley Light Plant. The price, including Petrol 
Engine, Magneto Ignition, Dynamo and Switchboard, mounted on 
solid base, complete with Water Tank, Connections, and Storage 
Battery, delivered f.o.r. London, is £154. 


Please investigate at once. — Write us for Particulars. 


STUDEBAKER LTD. 


LIGHTING. PLANT DEPARTMENT, 
117/123, GREAT PORTLAND ST., 
LONDON, W. 1. 


Telephone: Mayfair 5104 (4 lines). Telegrams: " Studebaker, Wesdo, London.” 


Overall dimensions : | 


Length - 314 inches 
Width - 154 inches 
Height - 22 inches 


Nett Weight - 322 pounds 
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£154 


LALLEY-LIGH' 
THE BALL-BEARING ELECTRIC LIGHT PLANT 
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Complete veady to instal. A 
Including Battery, Water 4 
3. Tank and Connections. 
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| “LIVERPOOL” | 


219, Tottenham Court Road, W. 
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` LEEDS: 
| LOXLEY & CO., Ltd. 
6, Sholebroke Mount. 


` Ф NN 
| \ o o Ф AN 
| Я КЫЙ /  NEWCASTLE-ON-TYNE : 
№. «S ROBERT BOWRAN & CO., 16. 
| AEN | ALII w> St. Nicholas Buildings 
GLASGOW : 
A. & J. M'CULLOCH, 
140, West George Street 
| IRELAND : 


F. A. PORTER, 


LIVERPOOL ELECTRIC CABLE CO, LTD, (sar, itt 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No 542 Bootle Telegrame : “ Concentric, Liverpool: 


The “ELECTRICAL REVIEW'S " 
SUGGESTIONS 


for dealing with 


APPARENT DEATH 


from Electric Shock should be in every Generating. Trans- 
orming and Motor House. І 
Mounted on caraboard, 2s. each, post free 2s. ба. 
Mounted on linen, and rollers, 1s. Gd. each, post free Is. 9 (. 


4, LUDGATE HILL. LONDON, E.C. 
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Sliding Contact Types 
ISENTHAL & 00., LTD. 


— ( m (Department 3) 
A DENZIL WORKS, WILLESDEN, 
LONDON, N.W. 10. 


Contractors to the Admiralty, War Office, India 
Office, Colonial Office, Postmacter-General, бе. 
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THE ELECTRICAL REVIEW SUPPLEMENT, 


In normal times you “managed” with your old equip- 


ment. To-day you find this equipment inefficient. 


Western Electric Co.Ltd 


MANCHESTER, BIRMINGHAM, GLASGOW, LEEDS, CARDIFF, SYDNEY, JOHANNESBURG, 


As Sure As The 
Sun Rises And Sets 


—we MUST improve and rebuild as 
WE GO-—celse pay the penalty in the end. 


ECIDE on Western Electric—superior 
among  inter-communicating telephones. 

The big houses—creators of industry who 

have installed W.E. Interphones, have proved that 
reliability and economy of upkeep are the 
predominating features. 


/ QUALITY Y 


FIRST 


BUENOS AYRES. 


——— — — —————— — — — — —— — — 


Western- Electric 
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Safe, Simple, Efficient and 
Economical. No waste heat. 


Carron Electric Irons are beautifully finished 
and nickel-plated. Heating element is firmly 
fixed between machined surfaces of sole and clamp. 

Upright is separated from the iron (except 
at the fitting points) by an air gep, ensuring a 
perfectly cool grip. 

A stand is attached to each Iron, which 
allows the Iron to be placed upright. 


Supplied complete with a strong double-pole connector, six 
feet of flexible cord and a B.C. adaptor. ready for 
connecting to lampholder. 


q A complete assortment of Carron Electrical Cooking 

and Heating Appliances on view at the Companys 

Showrooms, 50, Berners Street, Oxford Street, where full 

particular can be obtained. No. 24 N Pamphlet, post 
free, on request. 


Works: 


(CCARRON COMPANY rs 


TED. Stirlingshire. 


Branch Works: Phoasnix Foundry, Sheffield. 


On view at the following Showrooms: London (City and West End), 
Liverpool, Glasgow, Edinbureh. Bristol. Newcastle-on-Tyne a 
Birmingham. 


HART ACCUMULATOR Go 


LIMITED, 


STRATFORD, LONDON, E. 
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HART Storage Cells 


LONG LIFE, 
HIGH EFFICIENCY, 
LOW MAINTENANCE COSTS. 


REITT mt ide, 


р, KIINAA ane P 
"d, >> 5 
- 27 WANA fof, 


‘ 
и 


— 
ҮҮ 


2 
SUPPLIED TO ALL PARTS 
OF THE WORLD. 


Write fer Gataloqué= 


“|. STORAGE CELLS FOR ALL-GLASSES OF ELECTRIC LIGHTING. — 
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OFFICIAL NOTICES. 
Latest timo for receiving, B pum. Wednesday. 


COUNTY BOROUGH OF HALIFAX. 


Tue are invited | for the the supply of the followmg 

Stores and Materials required in the Electricity Depart- 
ment of the Halifax Corporation ee the period February 
Ist, 1920, to March 3184, 1921, viz. 


олеше 


1. Timber. 

2 General Stores, including Ironmongery (such as Hack 
Saw Blades, Screws, &c.), Cleaning Materials 
Brushes, Gauge Glasses, Rubber Garden Hose, харт 
Block Tin. 

. Lighting Fittings and Electrical Accessories, including 
Lamps, Switches, Tapes, &c. 

. Cables, Vulcanised Rubber, and Phosphor Bronze, Tele- 
phone Wire. 

. Cables, E.H.T., 6,600 volts. 

: Cables, Low "Tension, Lead-covered, and Armoured. 

. Iron Castings. 

. Tubes and Fittings. 

. Meters (Alternating and Direct Current). 

10. Oils. 

1 les may be seen on application to the Stores, Vic- 

treet East, from Monday to Friday, December 22nd 

18 6th. and from December 29th to 3lst, 1919, between 

9 a.m. and 4 p.m. each da 

Forms of Tender and f information may be obtained at 
the Office, Foundry Street, Halifax. Intendin contractors 
must state the number of the schedule required. Duplicate 
copies of each schedule may be obtained on application, on 
payment of ls. per copy. 

Tenders, in envelopes provided, must be 185 to the under- 
signed on or before MONDAY, JANUARY 5th, 

Any sample submitted by tenderers (which en not be peid 
for by the Corporation) must be marked Sample. Tender 
for Electricity Stores," and sent to the Borough Electrical 
Engineer'e ce, Foundry Street, Halifax. 

. The persons whose tenders are бое ted will be required to 

observe the Fair Contracts Clauses adopted by the Corpora- 

tion. 

The Corporation do not bind themselves to accept the lowest 
or any tender. 


(0-00 м co 


By order 
PERCY SAUNDERS, 


Town Clerk. 
Town Hall, Halifax. 
December 10th, 1919. 7894 


ELECTRIC LIGHT INSTALLATION АТ CAVAN. . 


F are invited for the tor the. e — l 

Section 1.—Suction Gas Engine and Plant. Alternative 
tender for duplicates. 

Section 2.—Electric Generatór and Motor Booster. Alterna- 
tive tender for Duplicate Generator. 

Section 3.—Electric Storage Battery. 

Section 4.—D. C. Switehboard. 

Copies of Specifications can be had on application, accom- 
гравис by five shillings for each section, to cover cost of 
t 


Ing. 
orms of Tender supplied on application. 
Intending contractors, not the manufacturers of the articles 
named in each section, must submit the name of a Guarantee 
‘Society to perfect a bond on their behalf. 
Tenders must be posted to ensure delivery not later than 
JANUARY 12th, 1920. 


The Company do not bind themselves to accept the lowest. 


or any Tender. 
PATRICK REILLY, 


Cai: an Electric Light & Power Co.. Hon. Secretary. 
~ Cavan. 
December 16th, 1919. 7979 


CORPORATION ОР BRADFORD. 


HE CORPORATION OF BRADFORD invite Tenders for 
the supply and deliverv of two Electric Battery Loco- 
motives, 60 cm. gauge, with a haulage capacity of about 10 
tons on the level, delivered at their Apperley Viaduct Sidings. 
Apperley Bridge (Midland). 

Further particulars шау be obtained from Mr. JOSEPH 
GARFIELD, M.I.C.E.. Esholt Hall, Shipley 

The contract will be let subject to the Fair Contracts Clauses 
of the Corporation. 

Tenders, endorsed '' Battery Locomotives.” are to be de- 
livered at the Office of the undersigned not later than 9 a.m. 
on WEDNESDAY. Jantary 28th, 1 

The Corporation do not bind themselves to accept the lowost 
or апу Tender, 


N L. FLEMING, 


Acting Town Clerk. 
Town Hall, Bradford, 
December 90th, 1910. 8004 
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OFFICIAL NOTICES — Conünued. 


COMMONWEALTH OF: AUSTRALIA. 


1 are invited up to 3 p.m. on Tuks pax, FEBRU- 
ARY 10th, 1920, for the N delivery and erection of 
340 accumulators required by the Postmaster- General's Depart- 
ment, State of Western Australia, in accordance with Schedule 
No. W.A.647. 

Tender forms, &c., may be obtained, on prescribed condi- 
tions, at the office of the Шон COMMISSIONER FOR AUSTRALIA, 
Room 406, Australia House, Strand, W.C. 2 


WILLIAM WEBSTER, 


Postmaster-General. 


Postmaster-General's Department, 
October 29th, 1919. 1936 


BOOTLE CORPORATION. 


HE BOOTLE CORPORATION invite Tenders for the 
wiring of the first 34 houses under their housing scheme. 
lenders to be delivered at the Town Hall. Bootle, not later 
than noon, JANUARY 7th, 1920, endorsed '' Wiring Tenders 
Housing.“ 
Specifications can be obtained from the Borough Electrical 
Engineer, Electricity Works, Pine Grove, Bootle. 


T. DAWSON CLOTHIER. 
Borough Electrical Engineer. 
7901 


CITY OF MANCHESTER. 


HE ELECTRICITY COMMITTEE of the Manchester 
Corporation are prepared to receive Tenders for the 
supply and delivery of the following :— 
Specification No. 23.—One 2-ton Electric Lorry. 
Specification No. 94.— One 10/15-cwt. Electric Van. 
Specifications and forms of tender may be had on applica- 
tion to Mr. F. E. Носнеѕ, Secretary, Electricity. Department. 
Town Hall. Manchester, on payment of a fee of £1 1s.. which 
amount will be refunded on receipt of bona-fide tenders. 
Further particulars and information can he obtained on 
application to Mr. S. L. Pearce, Chief Engineer and Manager, 
Dickinson Street, Manchester. 
Tenders, duly endorsed and addressed to the Chairman of 
the Electricity Committee, must be delivered at the Town 
Hall not later than 10 a.m. on WEDNESDAY, JANUARY 14th, 


The firms entrusted with these works will be required to 
enter into contracts to be prepared by the undersigned. 
The Corporation do not bind themselves to accept the lowest 


or any tenders. 
THOMAS HUDSON, 
Town (Clerk. 
Town Hall, Manchester. " 
December 19th, 1919. 7989 


LIMP CLOTH. 40 PAGES. POST FREE 18. Ва. 


THE CONDUCTOMETER and 


ELECTRICAL CONDUCTIVITY. 
By ROLLO APPLEYARD. 
The ELECTRICAL REVIEW. Ltd., 4, Ludgate Hill, London, Е.С. 4. 


F. WIGGINS & SONS. 


WICH 2 


FOR INSULATION. 
102, 103 а 104, Minories, LONDON, E.t. 


Largest Stock in the World. 


Telegraph & India-Rubber Works, Ld. 


теш уе clef EE 
5, DRAPERS’ GONS., LONDON, Е.0.2.| MILLWALL DOCKS 


(Established 1860. ) LONDON, E.14. 
8 Vul India-Rubber 
PURE TAPE | HOOPER'S canised va еМ 


AND ТВІР, | Sn che rhet кану, and their 
.&o., &., durability has been proved. 


Telegrame: LINEAR, London. Telephone | London Wall 401. 
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RECIG TERED 
TRADE MARK 


УУ 


Portable Combined 


AMMETERS & VOLTMETERS 


No better instruments of similar type are obtainable. 
They are self-contained. They possess three current 
ranges up to 100 amperes and three pressure ranges 
up to 600 volts. The windows are protected by metal 
covers. The movements are dead beatinaction. They 
are designed for either continuous or alternating current. 


Evershed & Vignoles, Ltd., 


ACTON LANE WORKS, CHISWICK, LONDON, W. 4. 


TELEPHONE: CHISWICK 1370. 
TELEGRAMS : " DOROTHEA, CHISK, LONDON.” 
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One of the features of the Pope Elasta Lamp, 


i which is very largely responsible for its popularity 
МР wr TOES amongst users, is its economy. 
ERSTA . ERIN | С 5 AIA Not only economical in regard to current con- 
EAM. [cy T. | LL NE sumption, but also on account of its exceptionally 
z ME long life—Qqualities which appeal to the users. 
AUR Once Pope Elasta’’ Lamps are used they 
Ec will always be asked for. 
ы M Licensed under British Patents Nos. 21513106, 23499109, and others 
BEEN T . POPE'S ELECTRIC LAMP co., Ltd. 
ER — ^r Nits: gi ere a Head Office and;Works :— 
АКА e HYTHE ROAD, WILLESDEN, N.W. 10. 
sti У 5 A ae я RRS "Ў Telephone : Willesden 117049224. Telegrams : “ Planetary, 'Phone, London.” 
92 
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HANN & INGLE 


BRIDGE ST. MANCHESTER. 
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ICANITE: INSULATORS 


WALTHAMSTOW, LONDON, E.17. Co., Ltd. 
MICA. ео | EMPIRE INSULATING CLOTH. 


Mica Splittings, Washers, &c. Paper, Linen, Silk, Tape. 


MICANITE Moulding Commutator.Flex- 
в ible, Mica Folium, Tubes, PAXOLIN Sheef, Tubes, Cylinders, &c. 
Cloth and Paper, Washers, s 


Commutator Rings and seg- 
ments. ' 


F RMA ITE Black Moulded Material, with 
LEATHEROID in all thicknesses. 0 L a ог without Asbestos. 


DILDALD 


(OIL AND DEFLOCCULATED ACHESON GRAPHITE) 


KILLS FRICTION—CONSERVES POWER 
CUTS THE COST OF LUBRICATION 


WO of the greatest experts in England, authors of the standard work “ Lubrication and Lubricants,” 
unhesitatingly state that friction causes a power wastage of 50 per cent.—and more—Power 

paid for but lost in the machines, due to inefficient lubrication—the failure of ordinary lubricating oils 
to interpose an oil film that prevents metal jarring on metal. The logical proven best remedy is 


OILDAG—OIL AND DEFLOCCULATED ACHESON GRAPHITE—tbe wonder lubr cant invented 
by the discoverer of Carborundum. 


WHAT OILDAG IS—WHAT OILDAG DOES. 


OILDAG is Deflocculated Acheson Graphite diffused in oil—artificial 


| 


OILDAG conserves power by improving compression in engine 
graphite produced electricaily at extreme heat—graphite absolutely free cylinders, eliminating friction at all bearing su:faces of engines. 
from grit or foreign matter. shaftines and machines. The minute particles of Deflocculated Acheson 
Deflocculated Acheson Graphite is capable of remaining evenly diffused Graphite in OILDAG fill up the microscopic pcres of all metal 
in liquids lighter than itself for an indefinite period. It will flow ‘Surfaces and form true complementary sraphoid surfaces. self- 
wherever the liquid it is mized with can flow. though it remains а lubticating and as smooth as glass. 


solid—the secret of OILDAG, OILDAG saves the friction wear" on machinery and reduces lubri- 
The particles of Deflocculated Acheson Graphite in OILDAG are so cating costs by as much as 50% because, 


— 


much as 50 per cent, 


when mixed with oil. it 
minute that they remain unseen to the eye of the microscope at its reaches the bearings at about half the rate of flow customary when — 
highest power. plain oil is used—and graphoid“ surfaces are coastantly maintained. — |! 
f 
OILDAG is nota new discovery. It is used in many of the largest OILDAG is sold in the ready-to-use form in grades to "(| | 
works throughout the worid. It has never failed in its mission to meet all requirements, for use in exactly the same way as | 
consefve power, save machinery, and cuts the cost of lubrication as plain oil It is also supplied in concentrated form. for | | 


mixing with users own oils 
OUR FREE BOOKLETS WILL TELL YOU ALL ABOUT OILDAG. 


The facts about OILDAG and Acheson Graphite are 
told clearly and convincingly. They prove how 
OILDAG can be used to remedy conditions in your 
plant. These booklets will interest and appeal to every 
engineer because they understate the case for OIL DAG 
rather than eXaggerate. Diop us a caird to-day ! 


E.G. ACHESON LTD. ^ 


(DEPT. 4). 
Head Office: 5. Chancery Lane, W.C.2 


Works: Plymouth, Devon 
GREDAG—Is Acheson Graphite mixed with high- 


grade grease. Equally efficient, equally economical 
for generat factory изе. 
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EARTHING 
& BONDING 


CLIP : 


Absolutely the only Clip on the 
market that will fit any size 


Conduit, Cable or Pipe. 


FOR LIST 
DISCOUNTS 


43-ALBERT PLACE, 


" HASLAM & STRETTON,,L'5 


II WINDSOR PLACE 
тгк; CARDIFF “THOR CARDIFF” 


P А EU —— 
+a 
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Telephone: MUSEUM 333. Telegrams: COMMELAC, LONDON. 


(Comerciat Ec Accessories, D^ 


Manufacturers, Wholesale and Export Merchants, 


Diana Place, Euston Road, N.W. J. 


Dear Sir, | 

We take this opportunity of wishing 
our numerous clients a Merry Christmas 
and a prosperous New Year and beg to 
thank them for their past support. 


We would like to inform them that 
our new January, 1920, List is now ready, 
which is full of interest, and our aim is 
to give you quality combined with low 
príces and quick delivery. | 


Yours faithfully, 
Commercial Electrical Accessories, Ltd., 


A. W. J. Bedbrook, 


Managing Director. 


P.S.—A P.C. will bring you our 1920 List, 
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THE WESTMINSTER ENGINEERING CO., LTD., 


+ Victoria Road, Wiilesden Junction, N.W. 10. 


[Box Type Carbon Brush Holder | 


Over 10,000 supplied to 
Lighting and Power Com- 
panies for Commutators 
and Slip Rings. 

Spring entirely énclosed. 

Minimum circumferential 
Space occupied. 

Pressure in direct line 
immediately overcentre 
of brush. 

Substantially. mede and 
no screws or parts that 
can get loose. 

Easy adjustment when 
running if necessary. 


Can be made to suit any Machine 
Recommended for Turbo Dynames. 


Telephones: 1700 WILLESDEN. 


Telegrams : 
“ REGENCY, PHONE, LONDON." 


WIRE w TAPE 


— For — 
ELECTRIC HEATING DEVICES, 
ELECTRIC RESISTANCE UNITS, 


and ALL NICKEL ALLOY REQUIREMENTS. 
PURE NICKEL, : 

NICKEL-CHROMIUM, 
NICKEL-MANGANESE, 
NICKEL-COPPER, | 
NICKEL-CHROME-STEEL, - 
NICKEL-STEEL. 


Complete Catalogue upon Request. 


THE ELECTRICAL ALLOY COMPANY, 


. Mills: Morristown, New Jersey, U.S.A. Я 
Cable Address : Elalco, New Yor Codes: A.B.C. (5th Edition) ; Liebers. 
London Office: Б, S CHENGENT LANE, W.C. 2. 


ONEL 
ETAL 


Т es i STOFLEX” (Вол; 


HIGH GRADE 


I WULCANISED FIBRE. 


Hard and Flexible. For all purposes. 


Sheets, Rods, Tubes, Washers, etc. 
PROMPT DELIVERY. 


SPICER BROTHERS, T 


LARGE STOCKS. 


it Ne E. 


Prices and "EUR on application. 


A Sound ELECTRICAL TERMINAL 


EXTRA DEEP Y 


F 


Send for List and Full Pastioulars. 


ROSS COURTNE 


ASHBROOK WORKS, LONDON, N. 


[ December 26, 1919, 


Street Lighting. 


The demand for better Street 
Lighting is imperative. 


Yet economy in the use of 


energy and materials must claim 
attention. 


Hence, only the most efficient 
lanterns, of sound, substantial 
construction, must be considered. 


"Primus" Lanterns meet all 
requirements; highly efficient 
and practically indestructible, 
they afford the maximum dis- 
tribution of the light of the 
Half-Watt Lamp at the most 
favourable angle without up- 
ward or horizontal rays. 


Delivery of a limited quantity 
may be had from Stock. 


Advice on Street-lighting Problems 
given without obligation, and 
sample lanterns available on request. 


WARDLE ENGINEERING CO., L™.. 


196, Deansgate, Manchester, IN 


Telephones :— Telegrams & Cables: 
City 7970 & 7971. " Chamen, Manchester.” 


London Office: 25, Victoria Street, Westminster, 
| London, S.W. 1. 


Telephone ;— Telegra 
ictoria 7966. * Nathallect, Vie. London.” 


Neweastle рс саша House. 
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“ROYAL episwan’ J 
i3  FOINTOLITE Ж 


ge a c POINTOLITE 
des cai | ITE" LAMP 


(for Direct Current only). 


k a eat 
- 


{ 


et 


An ideal Optical Lamp giving a perfectly Illuminated disc. 


This lamp is an entirely new departure from the ordinary type of 
lamp which has a filament as the light source, being a high-efficiency 
Tungsten incandescent electric arc burning in a gas-filled bulb. The 
light-giving part of the lamp is a small bulb of Tungstes, which gives 
a point of light exceeding in intensity anything hitherto obtained. 


Such a light source is of course ideal for Optical projection purposes, 
as it gives a perfect disc of light on the screen without blurs or 
inequalities such as are generally met with when so-called focus-filament 
lamps are used. 


A lamp of this description has many uses in Galvanometer, Microscope 
and Odscillograph work, in addition to its use in projection and 
Photographic work. Further, many Chemical, Surgical and Optical 
Instruments are best employed with a point source of light. 


The Pointolite Lamp is made in four sizes, viz., 30, 100, 500 and 
1000 candle-power, and, in conjunction with the special Resistance 
Box are suitable for all supply voltages up to 240. 


For further particulars ask for Leaflet No. L.3124. 


THE 


EDISON SWAN ELECTRIC 
COMPANY, LTD., 
PONDERS END, MIDDLESEX. 


Branches : 
BELFAST. GLASGOW. 
BRISTOL. LIVERPOOL. 


BRIGHTON. LEEDS. 
BIRMINGHAM. MANCHESTER. 


CARDIFF. MIDDLESBRO’. 
CORK. NEWCASTLE. 
DUNDEE. NOTTINGHAM. 
DUBLIN. SHEFFIELD. 
HULL. SOUTHAMPTON. 


123, 125, QUEEN VICTORIA ST., E.C. 
71. VICTORIA ST., S. W. 
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The Croft Granite, Brick & Concrete Co., Ltd., 


CROFT, near LEICESTER. 
CROFT ADAMANT CELLWORK FOR E. H. T. EQUIPMENT. 


*~NAME-PLATES+ 


Ф ENCRAVED CAST PRESSED PRINTED 
BRASS C ACUMINWNUM- /VOR/NE CELL e 


LONDON LABEL С° хо. 


MARLEY WORKS, BECKTON ^£. 


URGENT REWINDING, 


REPAIRS & RENEWALS. 
ELLERD-STYLES, *'. sossenr AVENUE ES 1 
HATCHAM MFG. CO., L7». 


314, Gray's 1 Inn Road, W.C. 1. 
Adaptors, Tum um bler Switches, Flex 
ALL ELECTRICAL SUPPLIES. 


| POWER PLANT. 
JAMES GORDON & CO., 
Queen's House, 
FFF 


Kingsway, W. C. 2. 


" HOBSIL” INSULATING BRICKS 


Give Highest Efficiency for 


ELECTRIC FURNACES, OVENS, &c., &c. 
HOBDELL, WAY & CO., Ltd., 2 92r», LONDON, E. 1 


CAPPER PASS & SON, Ltd. 


BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIMONIAL LEAD of al! Grades 


BUYERS О 
LBAD ASHES Sal LEAD ) RESIDUES from MALAM 


Buro.“ 


‘SCREWS . 


THE ORMOND ENGINEERING CO. 
@nervawren, Е. J. Dosen. 


Phone: Бобев 1812. 190, PENTONVILLE ROAD, LONDON. N. i. 


THE ELECTRIC CABINET WORKS 
for Electrical Wood Box Fittings, 
Small abinet Work, &c. 


JAMES POULTON, Bilston, Staffs. 


CAPPING CASING : ^ Us mm 
8 PRIME AMERICAN 
WHITEWOOD. 


Sample and Price on Application : 


The YOUNG Firm, Ltd., 


HOLDENHURST ROAD, BOURNEMOUTH. "Phone 186. 


95, | 
| CAMDEN S? 
BIRMINGHAM. 


—— J — — — 
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ACCUMULATORS. 


MOHAWK CYCLE CO. LTD., 
Alexandra Road, Hornsey, LONDON. 


HUNDREDS OF PATTERNS. 
Thousands of Repeat Ordere. 


See Full Page Second Issue of 
* Electrical Review" each month. 


CATALOGUE ON APPLICATION. 


FAILSWORTH, MANCHESTER. 


Fi 'D 231. 


PATENT LOUD SPEAKING 
WATERTIGNT TELEPHONES 


AB ADOPTED BY 
MANY FOREIGN GOVERNMENTS AND THE LEADING 
STEAMSHIP LINES. 


Complete Installations for: SHIPS, 


mines, POWER STATIONS, kro., 
GN D':REOT !INTBRCOMMUNICATION OR 
CENTRAL EXCHANGE SYSTEMS 


ALFRED GRAHAM & Co. 
(Rioneers in. Loud Speaking: Telephony). 
| ELECTRICAL ENGINEERS AND CONTRACTOBS, 
| Telephone: OROFTON PARK, S.E- Tel 
952 SYDENHAM. 


етше: 
ALHADA, LONDOR." 


Lenden Өйгә: 


78a, Queen Vietoria $t.. Glasgow ОЙ: 


37, Weir Street. 


T. W. BROADBENT, LTD., 


Manufacturers of 
ALTERNATORS, DYNAMOS, А.О. & 0.0. MOTORS, ote., 


VICTORIA ELECTRICAL WORKS, 
HUDDERSFIELD. 
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ie S BRITISH 
INDUSTRIES 


—_—_—_—_—_———— - 
SIRMINCHAMm À 
LEE СА ЖИ _ | 


SELL Man 


xs 


must be becoming familiar to you. You have 
seen it on many letters you receive- many ot 
you have seen it so often thit possibly the 
message which it carries is not so forceful to-day 
ae it was when first it came before your notice. 
Well. we ask you to look again—to read it carefully 
—to book the date, for on such date there will be 
opened the finest exhibition of British Empire Pro- 
ducts which has ever been held anywhere. | 
лпа remember, that Exhibition represents a 
"National effort, and that visitors thereto will be 
able to conduct their business in the right atmo- 
sphere, and undoubtedly by being present 
will materially enhance their own success 
and that of British Commerce generally. 
All details from General Manager 
British Industries Fair (B'hm) 1920 
Chamber of Commerce, 
BIRMINGHAM. 


| Clarke & Clarkes’ 
| э. 


* Diamond" Transformers. 


Small Transformers for Lighting and Power and every purpose. 


SOLE MAKERS: 


BULPITT & Sons, Ltd., 


„ Swansea Works, BIRMINGHAM. 


$ MOTOR-CAR LIGHTING SETS. 
| SMALL. POWER MOTORS. 


BELLING 
FIRES 


also 1, 2 and 3 heat red-hot open-type 
bollers, bath water heaters and complete 
pressed steel cookers for domestic use. 


Write for our new »w Folders just issued. 


— — — 


BELLING & GO., "2. engineers, 


UPPER EDMONTON, LONDON, N. 78. 


p 
v 


mi 
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PRICE & QUALITY. 


FIRMS who sell Conduits and Fittings 

on price, admit in doing so, that 
these goods belong to a class in which 
price counts for more than quality, and 
the Electrícal Contractor, or responsible 
Engineer, who purchases on price only, 
Is, on this very count, less than fair to 
his principals. 


Low price means low quality. You 
cannot expect in a low-priced conduit 
those super-qualities and refinements to 
be found in Simplex. 


Remember that labour charges are 
high and will remain high. Simplex 
Conduits and Fittings are so designed 
and made, that the labour costs in erection 
are reduced to a minimum. 


Simplex may cost more, but it is 
certainly worth more. It is cheapest in 
the long run to use it. 


SIMPLEX CONDUITS, Ltd. 


Head Office and Works: 


GARRISON LANE, BIRMINGHAM. 


London: 113-17, Charing X Rd., W.C. 


MANCHESTER: 
GLASGOW: : 
NEWCASTLE 
BRISTOL : 
LIVERPOOL 
LEEDS : 
SWANSEA : 
CARDIFF : 
SHEFFIELD 


16 Corporation Street. 

72a, Waterloo Street. 

61, High Bridge. 

10-11, Denmark Street. 

: 96, Whitechapel. 

6, White Horse Street. 

5, College Street. 

: : 4, Westgate Street, 
281—3, Attercliffe Common. 


ШЇ 


| 
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MICA S MICANITE SUPPLIES 17° 
MICA HOUSE, OF FORD ST. LONDON, МІ! 
PHONE NORTH 805 


INSULATION : 


— - d 
— = E 4 
> 
— + 
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Cole, Marchent & Morley, Ltd., 
Bradford, Yorks. 


C. M. & M. 


CONDENSING PLANTS. 


SURFACE TYPE— 7 
(Under Kinetic Patents) with partial 
or entire steam jet alr extraction 
and de-aeration of feed water. 


LOW LEVEL JET TYPE— 
With Steam Jet Air Extraction. 


ECONOMY IN STEAM, 


FLEXIBILITY OVER WIDE RANGE 
OF LOADS. 


RELIABILITY AND SIMPLICITY IN 
OPERATION. 


“ТИ | 
Ds LIBI Lr ИШИ 


TESTING RESISTANCES 


For Calibration and Experimental Work. 


We manufacture Resistances for Meter Testing, Photometic 
Work, Wireless Telegraphy, Cinematograph. Theatre Dimmers, 
Arc Welding and for all purposes. 


Please address your onquiriee (8 г 


THE CRESSALL MANUFACTURING Co., 


|! 40 & 41, Staniforth Street, BIRMINGHAM. | 


Manufacturers of Brass Pushes, 
Bell Contacts for Burglar Alarms, 
and keeping a large stock of 
Electrical Accessories. 


FREEMAN ELECTRICAL ACCESSORIES CO., 


30, Little Trinity Lane, 


Queen Victeria Street, LONDON, E.C. 4. 
Telephone : Central 7880. 
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VALVELESS 


LIGHTING & POWER, 


— PLANTS 
BRITISH MADE. 


08 == 


+ CoUNTRY HOUSES, 
BUNGALOWS, "eH mE RC 


E. H., South Kilworth, December 12th, 1919. 


FARMS The Engine Set works very well and is 
5 running about 4 hours a day. It's a 
SWITCHBOARDS etc. little beauty. 
to work in con- n or GAS J. H. B., Dane Ghyll, Furness Abbey. 
iunction with our ' : Lignting Set tt wien your sete bl 
“ | et. oes everythin 0 
| Mercure Sets for All sizes claim for it. fen 
Charging & Light- from SPECIFICATION. 
Engine complete with Governor, Water and Fuel Tanks, Silencer, Injector, High 
ing Purposes. 3 Tension Magneto, Driving Belt, Shunt Wound Dynamo suitable for Lighting and Charging. 
ee ee 
: — 4 to 9 Н.Р. B.H.P. CAPACITY—WATTS. | PRICE. SWITCHBOARD. | ACCUMULATORS. 
Half-Watt Lamps. | 
1 17 —30 250 £52 10s. £13 Zs. £19 
: | 3 23—30 350465 £13 5s. £21 
11 40—30 600 #87 £25 10s. £31 
2 67—30 1000 £97 £25 108. £47 Ss. 


SUBJECT TO TRADE DISCOUNT, 


MAGNETO IGNITION OF HIGH TENSION TYPE 
IS FITTED TO ALL ENGINES. 


Goldsione 


| 


Supplied 


- bi 
N Г | 
) * il | 1 


The Engine 
illustrated 
will light 
20 
Half-Watt 
Lamps of 
30 C.P. 
each. 


MANCHESTER 


Е — 
Wi 


FULLY ILLUSTRATED AND DESCRIPTIVE 
LIST ON APPLICATION. Service. 


-—— — —A—— 1€ —Ó (1 а 


The most MODERN 
The most EFFICIENT 


The most RELIABLE 


uc CONDENSERS 


Fited with Mirrlees-Leblanc Rotary OF j ve T 
Multijector Air Pumps. — 2 


Hick VACUUM 
for steam turbine 
requirements produced 
economically and with 
absolute stability. 


| THE QUALITY MARK 
А FOR MODERN = 
Mirrlees Jet Condenser. 
Mirrlees Surface Condenser — W edge Shaped Type, CONDENSING PLANT. auem Duty: 7800 Ib. per E 


for 18,750 K W.7(25,000 H.P.) Turbo- Alternator. 
(THE i 
London Office : T. i 
122,CANNON STREET, IRRLEES "n 
г E 4 ; LT. 


Е.С. 4. 
Specialists іп Condensing Plant. 
3 K.. —— — 


Head Office & Works: 


ATSON.COMPANY cmn 
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Stock Deliveries 


at competitive prices of real cocus 


and walnut B.C. and S.B.C. Adapt- 
ors. We also stock B.C. Hand 


Shield, Pragnall, E.S. to B.C. and 
B.C. to ES. If quality counts you 
must have B.T-H. Wiring Supplies 


The British Thomson-Houston Co. Lid 
Mazda House, 77 Upper Thames Street і М 
London E,C.4 ' 


M 
* 


me “OVERSEAS Electric 
Lighting Machines. 


"m * 
2 inae i | “т. | hes ri 
| 1 nib | 34 


que “OVERSEAS” LIGHTING SYSTEM (size 1) will supply 
40 Lamps (each of 20 candle-power) at 110 VOLTS standard current W 
for your home and other buildings, and will drive your 
fans, churns, irons, pumps, chaff- cutter, etc., at less cost 
than you would pay in the city for current. Turn on 
lamps in any part of the house, and at once you have light. 


The following points show the simplicity of the 
“ Overseas ” Lighting System: 


No need for you to start the engine. 

Low cost of maintenance, as a gallon of petrol will last 
from 8 to 12 hours. 

Simple and easy to operate, as it has few moving parts, and 
these are easily accessible. 

Accumulators standardised, and obtainable anywhere at а 


The OVERSEAS" Automatic Electric Lighting Set. low cost. 
Я i it in order. 
Sac Лар: SELF STARTING жон who can ie a motor-cycle can easily keep it! 
of 20 C.P. each. N mple reserve of power. 
List price £140. STOPPING Has sufficient capacity for lighting the ordinary home, 
Size 4.—200 lamps (4000 watts). List price 45230. supplying current for lamps, ironing, fans, pumps, etc. 
Largely used for Cinematograph work, l. It automatically starts or stops by turning on lights or power 


For details of other Machines, see our List. 


THE OVERSEAS Engineering Co., Ltd., 


EXPORT SPECIALISTS IN ELECTRICAL AND ENGINEERING EQUIPMENT, 


75, Curtain Road, London, E.C.2. 


Telegrams: '' Luminously, London." | 


Telephone: London Wall 5443-4. 


M 


| NU Vid. -\ NH 22 y^ camo e 
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AT THE SERVICE OF INDUSTRY. 


PARSONS’ Steam Turbine Elec- 
tricity Generating Plant is supply- 
ing the necessary energy to many 
large industrial areas. The reliable 
ШУНИ MERC continuous operation means 
et | Trea ГАЙ satisfaction to the Power Company 
and to the Consumers dependent 
upon a regular supply of power. 
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lllustration shows one of 
- the 10,000 kw. Parsons’ 
Turbo-Alternators ano 
\Exciters at Carville Power 
і 
1 


Station, Wallsend-on- Tyne. COMPLETE INFORMATION ON REQUEST. 
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Telegrams : Telephone: 
VECO. CROYDON.” CROYDON 1738. 


VIDAL ENGINEERING CI. 


THORNTON ROAD, 
WEST CROYDON, SURREY. 


E 
ELECTRIC 
FIRE-STOVE 


те Өө өе © ә, © Фе X. X. X X OK X OC X OCC CX ребе тобооо б X000 w 


In order to accommodate the requirements 
of clients who wish to be free from manu- 
facturing responsibilities, we have set 
aside a portion of our works capacity 
for the QUANTITY PRODUCTION of small 
Electric Motors, Dynamos, &c. 


We have a NEW FACTORY of 25,000 
Sq. ft. floor area equipped with automatic 
and other High-class Machinery, and can 
EFFICIENTLY HANDLE the manufacture 
of Machines from 1/100 H.P. to 50 H.P. 
of ordinary or special type. 


We are prepared to work to CLIENTS 
DESIGNS and WORKING DRAWINGS, or 
can carry out Designs to fulfil any 
particular specification. 


This Stove can be used for 
ccoking, as well as for warm- 
ing a room. It 1s the only |5 
convertible fire without : 
swivels, springs or other : 
parts to get out of order. 
[f you want to boil water 
for tea, you tilt it to the 
horizontal, put on the kettle, 
and in a few minutes the 
water is ready. 
We supply this Stove in 
black enamel and nickel- 
plated finish, for all volt- 
| ages, 100—250 volts. 


/ Write for List and 2 
Trade Terms to-day. 


“7” ELECTRIC LAMP |: 
MFG. CO., LTD., : 


General Supplies Department 


SOUTHFIELDS, LONDON, 
S.W. 18. 


WELCO PATENT 
no, 126142. 


WE INVITE YOUR INQUIRIES. 


— Eo 
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Send your order now for 


THE ELECTRICAL 


ENGINEERS DIARY 


1920 Edition. Ready on December 20th. 
520 QUARTO PAGES. 
PRICE 


А most amazing "7 IS “A veritable pantech- 


book of reference.” nicon of information.” 
POST FREE. 


S. DAVIS & CO., 30 & 31, St. Swithin’s Lane, London, E.C.4. 


г «ww » 
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EVERYTHING ELECTRICAL 


We can supply all makes of Conference Lamps, one-watt and half-watt. 


Price List of Accessories LARGE Let us quote for your wants. 
Post Free upon request. LONDON STOCKS. atisfaction Guaranteed. 


Send us your enquiries and we will quote Lowest Competitive Prices. 


ESTABLISHED 1839 


LONDON 
ё GLASGOW 
| mit t MELBOURNE 
* ка е 9 e PARIS 
BRUSSELS 
THE BRITISH HOUSE. 


15, 17, 19, 21 & 23, FARRINGDON RD., LONDON, E.C.1. 


"DELCOBLAST" 


Reg. Nos. 350,202 and 358,875. PERFECTED. OT CES a › 
The Only Satisfactory Preparation for Obscuring Lamps. г 20081 | 
Any and every kind of glass сап now be obscured owing to extensive recent os em Q Bo var re 


experiments by a qualified Chemist in the process of manufacturing. 
SEND FOR A PINT JAR, YOU WILL BE SURPRISED AT THE QUICK RESULT. 


By placing lamps in solution for 20 to 30 seconds and afterwards wiping over with a damp sponge, a frosting equal to sand- 

- ng can be eges ro pond st dry on current. E aper — a pneri dy smell or egy ota 
t rosting cannot remov chemicals or spirit. or scra with a knife. ou t” your 4-watt 

Equal to Sandblasting. half-way you can dispense with tbe bowl“ bitin. R I "P 


EQUAL TO SANDBLASTING. DEMONSTRATIONS BY APPOINTMENT. 


As supplied to the Admiralty, War Office, H.M.O.W., the principal Borough Councils and Lamp Manufacturers. 
Sole Manufacturer : Scottish Agents : Manchester Agent: 
DAVIS, FYFE, WILSON & CO., C. F. TWIGG, 
4, South Street, 133, West Campbell S а 
ч кеё к= О anp treet, 26, Corporation Street. 
"Phone No. : London Wall 9156. "Phone No. : Cent. 7181. "Phone : City 2531. 
Telegr ү " Micraster," Lond Telogrome : "Polyphase," Glasgow. кын 
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GUISELEY 
LEEDS 


A Mew Factory 


Perhaps the most potent argument we can use 


as to our success with 


ALTERNATING 
CURRENT MOTORS 


is that we have found it necessary to build and 
equip another factory expressly for the manu- 
facture of this type of Machine. 


For a long time past our experts have given the 
construction of this type of Motor their very 
special consideration with the result that we are 
able to offer a machine of the highest possible 
efficiency, possessing complete interchangeability 
at a low competitive price. 


The mechanical soundness of the Parkinson 
A.C. Motor and the fact that it is designed 
essentially from the point of view of its utility 
to the user, render it not only a good invest- 
ment for the present but also for the future. 


Enquiries invited from all interested 
in Electric Motor Installation. 


Parkinson Specialities 

include ‘Single Phase" 

and polyphase Motors 
for all purposes. 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


A MASTERPIECE 
in the art of Motor Manufacture — 
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SELLING LINES 


YOU are invited to give us a call to 
— see these Goods. 


No. Е 643.— UNIVERSAL. TOASTER. THE GEYSER ELECTRIC WASHER. No. E9676.—UNIVERSAL COFFEE PEBCOLATOR. 
ALL. LABOUR SAVERS. 
————— —————————s sáá————smÁ 
| Factors з | 
MANOHESTER : LIVERPOOL : HULL : LONDON : 
BAXENDALE & Co., Ltd. BAXENDALE Bros., Ltd., T. BEADLE & Co., A. EMANUEL & Sons, Ltd., 
(H. Dept.). Miller Street. 29, Harrington Street. $, Castle Street. George Street, Manchester Square. 


Manufacturers’ European Sales Branob з 


L. С. HAWKINS & Co., 116, sharing Cross Road, LONDON, W.C. 2. 
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RANIC 


ELECTRIC 


PUS' BUTTON 
SPF » CONTROL 


M. CHINE TOOLS 


Printing Presses. 


пе Control that 
Helps Output 


By speeding up to their fastest safe limit all operating 
functions. 


- 


By reducing the operator's task in starting, stopping or 
changing speed, to the simple pressing of a button at 
the working position. 


By enabling speed to be altered without stopping or 
withdrawing the tool. 


The Control that 
Abolishes Electrical 


Bre akdowns No. 260—Shpeed-Regulating Controller. Reversible and 

| пон · reversible for direct current motor drive- 
By making every operation entirely mistake- proof and Gives wide speed range above and below normal. 
foolproof. 


By automatically governing the rate of acce'eration 
and deceleration. 


By preventing injurious overloads without shutting 
down. 


The Control that 
Reduces Fatigue 


By eliminating many change speed gears. 


By ensuring correct control without diverting the 
machinist’s attention from his legitimate work. 


By giving complete command from tbe working 
position. 


— M" 


The Control that 


Wins Confidence | i 


By high quality of construction and freedom from 
breakdown. 


By uniform success in operation. 


4 р Ги 
LA ao 7" жй a | 


= 


STOP .: 


IGRANIC 


IGRANIC ELECTRIC C? [л No. 450-55.—Non-reverse Push-Button Station. Can be 


mounted in any convenient position on the machine. 


` By good reports from numerous users. 


1 47, Q ueen Vi ct or 1 а S t M eet, Additional stations „ pue for muliiple 
LONDON. Works: BEDFORD. 
Branches : 
30, Cross Street, 50, Wellington Street, 
MANCHESTER. GLASGOW. 


Printed by WII Lian Care, Lrp., 147-150, Saffron Hill, E C. 1, and Published by the Evecraican Review, Lr», 4, Lud gate Hill, London; E.C. 4. 
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